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ABSTRACT OF THE DISSERTATION 

 

Dismantling the Asian Monolith:  

Examining Southeast Asian Students’ Science Self-Efficacy and Science Identity 

 

by 

 

Chantra Nhien 

Doctor of Philosophy in Education 

University of California, Los Angeles, 2022 

Professor Linda J. Sax, Chair 

 

 Scholarship suggests that science self-efficacy and science identity are associated with 

improved experiences and outcomes of postsecondary science, technology, engineering, and 

mathematics students, especially those who are underrepresented within these fields. Yet, 

Southeast Asian students have largely been excluded from this scholarly discourse. This 

exclusion has been driven by the reporting of enrollment and degree attainment data that 

aggregates nearly 48 Asian American & Pacific Islander ethnic groups which has perpetually 

obscured the unique dispositions and experiences of Southeast Asian students. Thus, this study 

aimed to investigate the development of science self-efficacy and science identity of Southeast 

Asian STEM students during their first year of college. Additionally, this study compared 

Southeast Asian students with their AAPI peers to illuminate and underscore the unique 

experiences of these students. 
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 This study utilized four years of longitudinal data between 2016-2020 from the Higher 

Education Research Institute’s CIRP Freshman Survey and Your First College Year Survey, two 

surveys that were respectively administered at the start and end of students’ first college year. 

Guided by a conceptual framework that synthesized Lent and colleagues’ social cognitive career 

theory, Carlone and Johnson’s science identity model, and Yosso’s community cultural wealth, 

this study first sought to explore differences between Southeast Asian students and their AAPI 

peers across various pre-college characteristics and experiences. Next, this study examined 

changes in science self-efficacy and science identity of Southeast Asian students and investigated 

if and how these changes differed from their AAPI peers. This study concluded with inferential 

analyses aimed at unpacking predictors that were most salient for science self-efficacy and 

science identity development of Southeast Asian students. 

 Results from this study suggest that Southeast Asian students entered college with 

statistically significant differences in their socioeconomic and generational statuses when 

compared to their AAPI peers. Furthermore, findings indicated that while Southeast Asian 

students maintained their confidence in completing science-related tasks during their first year of 

college, their identity as a scientist decreased significantly. Lastly, various environmental 

influences and learning experiences emerged as salient predictors of science self-efficacy and 

science identity development for Southeast Asian students. Overall, these findings suggest that 

preparing Southeast Asian students to become future STEM professionals and leaders requires 

the acknowledgment of a distinct sociopolitical history that heavily influences how Southeast 

Asian students learn and make decisions about college, how their community cultural assets 

strengthen their adjustment to and experiences in college, and the types of environments that 

bolster their science self-efficacy and science identity development. 
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CHAPTER ONE: INTRODUCTION  

 As a first-generation Cambodian student, I had full autonomy over my educational 

journey from pre-school through college, but this independence was more of a byproduct of 

limited access to resources and capital. I exclusively studied independently and directly 

associated my study habits with my grades. While this approach got me through high school, I 

faced many challenges entering college as a STEM major. On the one hand, I was saturated with 

stereotypes about how Cambodians were mostly known for performing poorly in school and 

joining gangs. On the other hand, I was also seen, broadly, as an Asian student who was 

expected to perform well in school. Therefore, attending college, I felt a sense of accomplishment 

that I had made it past high school as a Cambodian, yet I also dealt with the pressure of having 

to perform well because I was seen as Asian. This peculiar paradox would haunt me throughout 

my college career and contribute to a cycle of self-doubt and disappointment. 

Attending UCLA for my undergraduate studies, I struggled to get through my STEM 

coursework, going through an iterative process of studying hard, then performing poorly on 

examinations, followed by telling myself to study harder next time, then performing poorly on 

subsequent examinations, and finally cycling back to telling myself to study harder. Through this 

ineffective cycle of navigating my academic endeavors within college and convincing myself that 

I did not need to seek help, I barely graduated with my B.S. degree. Unfortunately, what followed 

was my inability to acquire a STEM job after college due to my low GPA and limited science 

skills and, therefore I ended up leaving STEM altogether, thus devaluing the five years of time I 

spent completing my bachelor’s degree in biology. 

 I think a lot about why asking for help or accessing resources during college was so 

difficult. I was raised by two brilliant parents who came to the US in the early 1980s as refugees 



 
 

2 
 

from the war in Cambodia. My parents were not given the opportunity to attend college, 

therefore most of their educational guidance was comprised of encouraging me to study hard, to 

go to college, and to become a medical doctor. To be honest, I never actually thought about or 

questioned their lack of knowledge about college. I thought it was normal to not have 

educational guidance from parents. Furthermore, I was raised to not burden others and this 

value translated to not asking for help when it came to school.  

 Eight years after completing my undergraduate studies, I returned to STEM in a different 

capacity when I accepted a position as a student affairs professional for a STEM department’s 

student success center at a California State University Long Beach (CSULB), a large 

comprehensive teaching institution. It was in this position that I learned about educational 

experiences beyond studying and performance on examinations that contributes to STEM student 

success. The department I worked for relied on research to implement first- and second-year 

interventions centered on growth mindset, academic grit, sense of belonging, early alert, and 

resource mapping to provide STEM students with tools to succeed in their major. This was also 

the first time I was introduced to the concept of self-confidence within STEM and science 

identity, two psychosocial constructs that I never thought about when I was a STEM college 

student. I began to understand why it was so easy for me to leave STEM after graduating: I 

never had enough confidence in my science skills, nor did I feel that I identified as a scientist. 

Lastly, as the coordinator of federally-funded biomedical research programs, I learned that 

Southeast Asian students were finally recognized as underrepresented in STEM at CSULB, a 

classification that was not given enough attention when I was a college student. Unfortunately, 

while CSULB acknowledged the underrepresentation of many Asian American and Pacific 

Islander subgroups, national initiatives within the U.S. still excluded these students from their 
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definition of underrepresented populations within STEM. Given all of my life experiences and as 

a higher education scholar, I am now focused on examining the psychosocial development of 

underrepresented students in college STEM, paying special attention to Southeast Asian 

students.  

Statement of the Problem 

In response to the continued shortage of STEM professionals within the US (with only 

18% of all bachelor’s degrees conferred coming from STEM fields (de Brey, Musu, McFarland, 

Wilkinson-Flicker, Diliberti, Zhang, Branstetter, & Wang, 2019)), scholars have focused on the 

factors that contribute to students’ success in these fields. This work has revealed the importance 

of science self-efficacy and science identity for STEM success, with additional attention being 

paid to underrepresented minority students (URM) (e.g., Ballen, Wieman, Salehi, Searle, & 

Zamudio, 2017; Chemers, Zurbriggen, Syed, Goza, & Bearman, 2011). Yet, within this line of 

research on science-specific psychosocial factors, it is rare that Southeast Asian students (e.g., 

Hmong, Cambodian, Laotian, Vietnamese) are categorized as URM, despite their low 

representation within higher education. To further complicate URM designation, while federal 

agencies such as the National Science Foundation (NSF) and National Institutes of Health (NIH) 

do not explicitly state that Southeast Asian students fall under their definition of 

underrepresented groups in STEM-related fields (National Institutes of Health, 2022; National 

Science Foundation, 2017), some scholars identify Southeast Asian students as URM in their 

studies (e.g., Byars-Winston, Estrada, Howard, Davis, & Zalapa, 2010; Vang, 2018). Southeast 

Asian students enter college with unique backgrounds, predispositions, and experiences 

influenced by historical, cultural, and sociopolitical factors, yet there is a dearth of research that 

examines these students in higher education. This is even more alarming when we consider that 



 
 

4 
 

the National Center for Education Statistics (NCES) (2017) reported that attainment of a 

bachelor’s degree or higher for adults over the age of 25 saw little growth between 2010 and 

2016 for Hmong Americans (14.5% to 18.4%), Cambodian Americans (16.1% to 16.4%), 

Laotian Americans (13.5% to 18.0%), and Vietnamese Americans (25.6% to 29.5%). To 

exacerbate this problem further, it is unknown what proportion of these bachelor’s degrees 

obtained by Southeast Asians are from STEM fields, since they are often grouped with all other 

Asian students in national statistics. As research on college STEM continues, it is important to 

consider Southeast Asian students and examine what experiences are most salient in their 

development within these fields. 

In general, Asian American and Pacific Islander (AAPI) students are often described as 

“overrepresented” in higher education relative to their representation within the broader U.S. 

population, and especially in STEM fields. These descriptions are often driven by enrollment and 

degree attainment data which suggest, for example, that of all bachelor’s degrees conferred to 

Asian students, 33% were from STEM, which is nearly double of the 18% of overall bachelor’s 

degrees coming from STEM (de Brey et al., 2019). While many argue these findings are 

conclusive evidence for AAPI’s success in higher education, scholars have recently suggested 

that these educational statistics aggregate nearly 48 ethnic subgroups and obfuscate important 

differences among AAPI students that mask disparities (Teranishi, 2012). Such 

misrepresentation gave rise to the Asian “model minority” myth, comprised of misconceptions 

which paints AAPIs in America as successful, countering any argument that this highly diverse 

group needs resources or experiences challenges and barriers to success (Museus & Chang, 

2009; Museus & Kiang, 2009). Further, scholars have provided empirical evidence for the 

necessity of disaggregating data concerning AAPI students’ postsecondary educational 
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experiences, illuminating that hidden stories behind aggregated data for AAPI subgroups has 

largely contributed to the erasure of this diverse group’s true experiences within higher education 

(Museus & Truong, 2009). 

 The disaggregated data that does exist suggests inequitable college enrollment and degree 

attainment among AAPI subgroups, broadly and in STEM. For example, Southeast Asian 

students (e.g., Vietnamese, Hmong, Cambodian, Lao) occupy a rapidly growing proportion of 

the AAPI U.S. college student population, yet 2017 NCES data suggests lower rates of attaining 

at least a bachelor’s degree among Southeast Asians aged 25 or older (ranging from 16.4% to 

49.6% with an average of 28.6%) when compared to their AAPI counterparts such as East 

Asians (ranging from 49.7% to 56.3%) and South Asians (ranging from 42.1% to 74.2%). 

Notably, data disaggregation is so rare that rates of STEM degree attainment specifically for 

Southeast Asians are unknown.  

Thus, while it may seem that AAPI students are well represented in STEM, current 

aggregated data obscures which AAPI subgroups are actually represented in STEM and which 

subgroups have been erased by this uniform aggregation. Further, given the lack of 

disaggregated findings on Southeast Asian students in general and in STEM, it is also unknown 

whether the dispositions and experiences that are associated with positive outcomes in the 

broader student population apply to Southeast Asian students. For example, research suggests 

that science self-efficacy (e.g., Luzzo, Hasper, Albert, Bibby, & Martinelli, 1999) and science 

identity (e.g., Chemers, 2011) are critical in both early persistence and long-term commitment 

within STEM fields. Science self-efficacy is defined as an individual-level belief that a person 

can complete a specific task and is further enhanced by independent and collaborative learning 

experiences (Bandura, 1977). Further, science identity focuses on the salience of social identities 
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and how an individual sees themselves within the field of science (Carlone & Johnson, 2007). 

Science identity is primarily concerned with how individuals make meaning of their experiences 

within science, in addition to the social contexts that inform those meanings.  

While there is expansive literature on science self-efficacy and science identity among 

college students broadly, little empirical evidence speaks to the salience of these psychosocial 

constructs for Southeast Asian students. Of the studies examining science self-efficacy (e.g., 

Ballen et al., 2017; Chemers et al., 2011) and science identity (e.g., Chemers et al., 2011; Hazari, 

Sadler, & Sonnert, 2013; Lu, 2015) that included race, and more specifically URM students in 

their analyses, all Asian college students were grouped together with non-URM students (e.g., 

Ballen et al., 2017, Chemers et al., 2011). Importantly, scholars have illuminated that science 

self-efficacy and science identity are especially salient for URM students’ integration into and 

persistence through STEM, yet Southeast Asian students were not categorized as URM within 

these studies (e.g., Estrada, Hernandez, Woodcock, & Schultz, 2011; Estrada, Young, Nagy, 

Goldstein, Ben-Zeey, Márquez-Magaña, & Eroy-Reveles, 2019). In actuality, these studies 

aggregated all Asian students, making it nearly impossible to determine if Southeast Asian 

students were even included in the sample. As a consequence of these aggregations, it is difficult 

to understand if science self-efficacy and science identity are salient for Southeast Asian 

students. Additionally, these aggregations further perpetuate the Asian model minority myth and 

discount the unique experiences of diverse ethnic groups such as Southeast Asian students. 

Considering the important role of science self-efficacy and science identity in shaping students’ 

interests in science-related careers as well as the need to understand whether and how this 

construct applies to Southeast Asian students, my study examines what experiences are most 

salient in the development of these psychosocial constructs for Southeast Asian students.  
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Objectives 

 Using student survey data from The University of California Los Angeles (UCLA) 

Higher Education Research Institute’s (HERI) CIRP Freshman Survey (TFS) and Your First 

College Year (YFCY) survey, two multi-institutional and nationwide surveys that are 

respectively administered at the start and end of the first college year for first-time, first-year 

college students, this dissertation study quantitatively examined the development of science 

identity and science self-efficacy of Southeast Asian college students. Further, this study 

employed multiple regression models allowing for comparison of similarities and differences 

between Southeast Asian students and their AAPI peers. To center Southeast Asian students, this 

study was guided by a conceptual framework that integrated Lent, Brown, and Hackett’s (1994, 

2000, 2002) social cognitive career theory (SCCT), Carlone and Johnson’s (2007) science 

identity, and Yosso’s (2005) community cultural wealth, and investigated the following research 

questions: 

1. What are the academic, background, and psychosocial (e.g., science self-efficacy, 

science identity) characteristics of first-time, first-year Southeast Asian STEM college students? 

Do these characteristics differ when compared to other AAPI subgroups? 

2. How does science self-efficacy change during the first year of college for Southeast 

Asian STEM students? Does change in science self-efficacy differ across AAPI subgroups? 

3. How does science identity change during the first year of college for Southeast Asian 

STEM students? Does change in science identity differ across AAPI subgroups? 

4.  Among first-time, first-year Southeast Asian STEM students, what personal inputs 

(e.g., gender, race/ethnicity), environments, assets in the form of various types of capital, and 

learning experiences predict changes in science self-efficacy at the end of their first college year? 
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Do the predictors of science self-efficacy vary in direction and/or salience between Southeast 

Asian students and all AAPI students? 

5.  Among first-time, first-year Southeast Asian STEM students, what personal inputs 

(e.g., gender, race/ethnicity), environments, assets in the form of various types of capital, and 

learning experiences predict changes in science identity at the end of their first college year? Do 

the predictors of science identity vary in direction and/or salience between Southeast Asian 

students and all AAPI students? 

Study Significance 

Building upon prior scholarly work, this study aimed to better understand what factors and 

experiences were most salient in the early development of science self-efficacy and science 

identity of first-time first-year Southeast Asian STEM college students. Although scholars have 

provided evidence suggesting that science self-efficacy and science identity are important in the 

persistence and success of STEM students, there is scant literature that examines these 

psychosocial constructs for Southeast Asian students. Of the literature that examines science 

self-efficacy and science identity of STEM college students, only a handful illuminate the 

salience of these constructs for underrepresented minority students which usually do not include 

Southeast Asian students, who are often grouped with other Asian college students or not 

mentioned at all. In fact, there is limited attention given to Southeast Asian and other AAPI 

subgroups within higher education research and only recently have scholars gained traction in 

examining this diverse group of students. Thus, my study adds to the continued research efforts 

of illuminating the unique characteristics and experiences of Southeast Asian college students, 

specifically in relation to their science-specific psychosocial development.  

 Following in the footsteps of higher education scholars conducting research on AAPI 
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college students, this study also aimed to provide important historical context for Southeast 

Asian students that contribute to their unique educational trajectory into and through college. By 

shedding light on their unique histories, this study sought to 1) emphasize the unique background 

and experiences of Southeast Asian students to further breakdown the monolith constructed by 

the “model minority” myth and 2) examine the development of science self-efficacy and science 

identity of Southeast Asian STEM college students by incorporating backgrounds and 

experiences unique to their development during college.  

Summary 

As described in this chapter, this study sought to expand knowledge on early science self-

efficacy and science identity development of Southeast Asian STEM college students, a group 

that has historically been understudied. Chapter two reviews literature centered on the 

importance of data disaggregation for AAPI students, the salience of science self-efficacy and 

science identity for STEM student success, and the unique histories of and research on Southeast 

Asian college students. Further, I also provide a conceptual framework that guides the 

methodological decisions for this study. Finally, chapter three describes the data source, analytic 

sample, and methodological decisions that was utilized to answer this study’s research questions.   
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CHAPTER TWO:   

REVIEW OF THE LITERATURE AND CONCEPTUAL FRAMEWORK 

This chapter reviews the prior scholarly work that contributes to the urgency and 

importance of examining the development of science self-efficacy and science identity of 

Southeast Asian STEM college students as compared to other AAPI subgroups (e.g., East Asian, 

Filipinx, South Asian, Native Hawaiian, Pacific Islander, other Asians). Importantly, this chapter 

will also construct a conceptual framework for examining and understanding the background 

characteristics and first-year college experiences that are salient in Southeast Asian students’ 

development of science self-efficacy and science identity. To accomplish this goal, I will focus 

on scholarship that informs the research questions for this dissertation study. Subsequently, the 

literature reviewed in this chapter will also guide the conceptualization of this study’s framework 

by weaving in prior scholarly work and culturally relevant theories to guide the methodological 

decisions and discussions of this study’s analytic procedures and results by ensuring that the 

narrative is centered on Southeast Asian students.  

The first section of this chapter will explore the broader problem of racial/ethnic data 

aggregation in research and set the stage for emphasizing the importance of data disaggregation 

for this study’s population of interest, Southeast Asian students. The second section will briefly 

examine literature that has provided empirical evidence for the importance of first-year 

experiences within STEM, providing an argument for exploring this study’s primary focus on 

science identity and science self-efficacy within the first year of college. The third section will 

examine prior research on science identity and science self-efficacy of undergraduate STEM 

students, laying a foundation for how this study will contribute to scholarship in this area. While 

the first three sections set up the broader context for this dissertation study, the fourth and fifth 
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sections of this chapter inform the conceptual framing (and subsequent methodological 

decisions) for this study. Section four will dive into the social, political, and historical contexts of 

Southeast Asians, with a specific focus on immigration waves and cultural differences that may 

be potentially associated with Southeast Asian college experiences. Lastly, section five will 

examine the scant but important literature on Southeast Asian college students.  

How Data Disaggregation Tells a Deeper and Truer Story 

The U.S. is a nexus of diverse groups of people from varying racial and ethnic 

backgrounds, yet much of the discourse neglects to include the cornucopia of ethnic subgroups 

within each race or ethnicity that comprise of a multitude of important and intersecting cultures 

and histories. For example, Black students in the U.S. include a diverse spectrum of ethnic 

subgroups, with differing roots and/or immigration histories that have generationally informed 

patterns of social, political, and economic movements within each group (Ladson-Billings, 

2020). This diversity of histories also holds true when we consider students from Latinx ethnic 

backgrounds (Fraga & Perez, 2020). Put another way, the current racial and ethnic classifications 

employed in data collection and analyses obscures the diversity that is represented within each 

race and/or ethnic categories. Therefore, in much of the national discourse, a few stories from a 

small ethnic subset are often used to wholly represent an entire racial or ethnic group (Fraga & 

Perez, 2020; Ladson-Billings, 2020). What subsequently occurs is an amalgamation of mostly 

inaccurate narratives that dually misrepresent an entire racial or ethnic group and masks the true 

experiences of subgroups within. This phenomenon of data aggregation has had similar effects in 

misrepresenting the experiences of Asian American and Pacific Islanders, especially in higher 

education (Nguyen, Nguyen, Teranishi, & Hune, 2015; Teranishi, 2010, 2012).  

 Southeast Asians (e.g., Burmese, Cambodian, Hmong, Lao, Thai, Vietnamese) occupy a 
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rapidly growing proportion of the AAPI college student population which consists of at least 48 

ethnic groups (Teranishi, 2010, 2012). Over the past two decades, scholars have made major 

strides in providing empirical evidence of the necessity to disaggregate AAPI students’ 

postsecondary educational experiences, illuminating that aggregating data on AAPI college 

students has largely contributed to the misrepresentation and erasure of the true experiences of 

this diverse student body within higher education (e.g., Museus & Truong, 2009; Suyemoto, 

Kim, Tanabe, Tawa, & Day, 2009). Such misrepresentation gave rise to the Asian “model 

minority” myth, which paints AAPIs in America as successful, countering any argument that this 

highly diverse group should be prioritized in research and support (Museus & Kiang, 2009). The 

“model minority” myth was exclusively derived from aggregated data on college degree 

attainment of Asian Americans (Maramba, 2011; Museus & Kiang, 2009) that extensive research 

has proven to be inadequate in tackling inequities in higher education. In their powerful narrative 

toward complicating and deconstructing the Asian “model minority” myth, Museus and Kiang 

(2009) outline five major misconceptions of Asian Americans that include: (1) the micro-

aggressive assumption that all Asians are the same, (2) the exclusion of AAPI students as ethnic 

minorities, (3) the inaccurate belief that their race is a protective factor from facing challenges, 

(4) that resources and support are not necessary for their success, and (5) the overutilization of 

their college degree completion as the primary measure for overall success. Given that AAPI 

communities (and each of the 48 subgroups’ diverse languages, histories, and cultures) in 

America are projected to double in size to nearly 40 million by 2050 (and by extension, 

postsecondary enrollment may also increase by this magnitude), it is imperative that higher 

education researchers accelerate the generation of more precise knowledge about this diverse 

group (Teranishi & Nguyen, 2011). As higher education continues to broaden diversity of 
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students from varying and intersecting identities, it is crucial that research and practice avoid 

viewing and treating AAPI students as a monolithic group. Instead, research should examine 

each AAPI subgroup as unique by embracing and supporting the differing backgrounds and 

histories that each group brings with them to college and subsequently affect the challenges that 

each group endures during their postsecondary pursuits. 

Over the past two decades, higher education scholars have unpacked important 

differences among AAPI subgroups across varying markers of college preparation, college 

access, and college success (e.g., Museus & Truong, 2009; Suyemoto, et al., 2009; Teranishi, 

Ceja, Antonio, Allen, & McDonough, 2004). Examination of these differences has contributed to 

the breakdown of false assumptions based off of prior aggregated degree attainment data, as 

“conclusive evidence,” to deprioritize support and educational research that centers AAPI 

students. Prior to these discoveries, discussed below, knowledge about these subgroup 

differences were locked within data collection and analyses of aggregated racial data, which, in 

turn, has largely contributed to the misrepresentation of experiences for AAPI subgroups prior to 

college, accessing college, during college, and post-college. 

Since the advent of the Asian “model minority” myth which (1) used degree attainment 

as a primary marker for success and (2) used aggregated data to inaccurately speak for diverse 

groups of people, scholars employed data disaggregation in their research to counter these two 

points. Among the U.S. AAPI population, Southeast Asians earned lower proportions of high 

school diplomas than East Asians, South Asians, and Pacific Islanders as outlined in the Table 

2.1 (Teranishi, 2010). These disaggregated findings illuminate the differences in ability to access 

college across varying AAPI subgroups, countering the mainstream narrative that all AAPI are a 

“model minority” who are successful. 
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Table 2.1  

Proportion of AAPI Adults, Ages 18 to 64, Without a High School Diploma or Equivalent, by 

Ethnicity, 2000 

AAPI Ethnic Subgroup Percentage without a High School Diploma (2000) 

Total Asian American 19.6% 

  

Total Pacific Islander 21.7% 

  

Southeast Asian  

 Hmong 59.6% 

 Cambodian 53.5% 

 Laotian 49.6% 

 Vietnamese 38.1% 

 Thai 20.9% 

   

East Asian  

 Chinese 23.0% 

 Korean 20.9% 

 Japanese 8.9% 

   

Asian Indian 13.3% 

  

Filipino 12.7% 

  

Native Hawaiian & Pacific 

Islander 

 

 Tongan 34.7% 

 Fijian 33.2% 

 Samoan 24.2% 

 Native Hawaiian 16.8% 

Note. Data from Asians in the Ivory Tower, Dilemmas of Racial Inequality in American Higher 

Education (Teranishi, 2010).  

 

Although the U.S. Census Bureau has not released a report describing more recent high 

school graduation rates, there are more current disaggregated findings on college degree 

attainment that tell a similar and concerning story. Southeast Asians held a bachelor’s or higher 

degree in lower proportions than East Asians, South Asians, and Pacific Islanders, as outlined in 

Table 2.2 (NCES, 2017). Table 2.2 also shows a troubling trend where these proportions of 

degree attainment saw little increase between 2010-2016 for almost all Southeast Asian ethnic 

subgroups and remained much lower when compared to bachelor’s or higher degree attainment 
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for East Asian and South Asians. This trend further stresses the importance in focusing on 

disaggregated data to illuminate what is actually happening for each AAPI ethnic subgroup.  

Table 2.2  

Proportions of AAPI Adults, Ages 25 and Over, Holding a Bachelor’s Degree or Higher, 2010, 

2016 

AAPI Ethnic Subgroup Percentage with a Bachelor’s 

Degree or Higher (2010) 

Percentage with a 

Bachelor’s Degree or 

Higher (2016) 

Southeast Asian   

 Hmong 14.5% 18.4% 

 Cambodian 16.1% 16.4% 

 Laotian 13.5% 18.0% 

 Vietnamese 25.6% 29.5% 

 Thai 44.1% 49.6% 

    

East Asian   

 Chinese 52.0% 55.4% 

 Korean 53.2% 56.3% 

 Japanese 46.8% 51.6% 

    

South Asian   

 Asian Indian 71.2% 74.2% 

 Bangladeshi 49.1% 48.7% 

 Pakistani 55.0% 56.2% 

    

Filipino 48.9% 55.4% 

Source. Data from NCES’ Digest of Education Statistics’ degree attainment reports for 2010 and 

2016. 

 

Focusing exclusively on degree attainment data across varying educational levels, we 

find that, in actuality, subgroups within AAPI racial categories differ greatly, thereby providing 

evidence for the misleading nature of prior aggregated reporting and subsequent assumptions for 

AAPIs. It is important to note that these findings are not meant to compare the successes of each 

AAPI subgroups against each other, but instead provide support for investing in research on each 

diverse AAPI subgroup to generate accurate knowledge about their distinct experiences and 

successes. Furthermore, as future research continues to disaggregate data, it is important to 
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examine other markers of success beyond degree attainment, such as exploring dispositions 

and/or experiences that may be attributable to student success. 

Over the past decade, some higher education scholars have conducted research, both 

quantitative and qualitative, to center each diverse and unique AAPI subgroup, thereby revealing 

many challenges that AAPI college students endure. These challenges include but are not limited 

to campus climate, learning experiences within the classroom, comfortability with accessing and 

utilizing on-campus services, and academic preparedness. For example, a recent report on the 

racialized experiences of college students illuminated that AAPI (71.0%) students reported 

hearing negative stereotypes and/or views about their racial/ethnic group at similar levels to their 

Black (72.7%) and Latino (66.4%) peers (Nguyen, Nguyen, Chan, & Teranishi, 2016). This 

report further revealed similarities between AAPI students and their Black and Latino peers in 

regard to their sense of belonging and satisfaction of their academic experiences. While these 

findings suggest that AAPI students experience racialized experiences that are similar to other 

Students of Color, Nguyen and colleagues (2016) further disaggregated racial/ethnic data 

specifically for AAPI students to better understand these experiences for these students. What 

emerged from their examination across multiple climate-related measures such as social 

experiences and sense of belonging were poignant differences in these experiences between 

Southeast Asian students and their AAPI peers (Nguyen et al., 2016). In another study, Kim 

(2009) examined the effects of cultural values and family on Korean students’ difficulties in 

utilizing counseling services. From this study, Kim (2009) suggests that AAPI students are often 

misrepresented as having similar cultural values, but the findings of this study illuminate that 

cultural values do indeed differ across AAPI subgroups. As a final example, Suyemoto and 

colleagues (2009) illuminated that AAPI students, due to baseless assumptions, had negative 
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experiences with advising, difficult interactions with faculty, social isolation, and racial 

segregation, thereby countering the “model minority” myth that AAPI students do not need to be 

prioritized in research and support. Taken together, scholarship that used disaggregated 

racial/ethnic AAPI data suggests that these highly diverse and unique subgroups experience 

differing challenges, and their responses to these challenges are informed by distinct cultural 

backgrounds.  

AAPI Data Aggregation in STEM 

The prior section broadly illuminated educational attainment of various subgroups within 

the US AAPI population, yet this level of racial/ethnic disaggregation for STEM degree 

attainment is currently not well documented. Although the National Center for Education 

Statistics (NCES) (de Brey et al., 2019) reports that 33% of all bachelor’s degrees conferred to 

Asian students were from STEM, it is unclear as to what proportion of these STEM degrees were 

conferred to Southeast Asian students. While it may seem that AAPI students are well 

represented in STEM, current aggregated data obscures which AAPI subgroups are actually 

represented in STEM and which subgroups have essentially been erased by this uniform 

aggregation. As such, herein lies the problem with AAPI diversity within postsecondary STEM 

education. Although it is difficult to ascertain  specificity for AAPI subgroups’ STEM 

enrollment or degree attainment through federal data (such as IPEDS), Teranishi (2010) reported 

broadly through Census data, that among Southeast Asians in the US, Hmong Americans 

(14.7%), Cambodian Americans (14.1%), Laotian Americans (12.1%), and Vietnamese 

Americans (24.8%) held bachelor’s degrees, respectively. This is drastically different when 

comparing degree attainment to other Asian subgroups who had much higher proportions of 

bachelor’s degree holders, such as 51.5% of all Chinese Americans and 52.7% of all Korean 



 
 

18 
 

Americans holding a bachelor’s degree. As illustrated here, the aggregation of AAPI in success 

outcomes such as degree attainment is misleading, overlooking the actual experiences of Asian 

subgroups (such as Southeast Asians) who are often misrepresented due to the pervasive view of 

the AAPI population as one rigid group.  

Moving beyond national statistics and into research studies, it is fairly common to find 

scholarship that continues to either group Asian students with White students or fails to 

disaggregate Asian students into their unique subgroups. While studies suggest that Asian 

students who declare a STEM major are more likely to complete a STEM degree when compared 

to other racial groups (e.g., Eagan, Hurtado, & Chang, 2010; Green & Sanderson, 2018), it is still 

unknown if these findings are consistent for each Asian subgroup. Furthermore, while scholars 

have begun to move the needle toward unpacking factors that may be attributed to AAPI student 

success broadly (e.g., Kim, 2009; Libarios Jr., Arriba, Lucas, Goto, & Labrador, 2018; Museus, 

2011), much still remains unknown about what factors are associated with STEM success.   

In sum, common practices of aggregating data have led to inaccurate assumptions about 

AAPI students, especially through the “model minority” myth. However, some recent research 

has both examined experiences of AAPI students beyond degree attainment and has centered 

ethnic subgroups within the broader AAPI racial categories has begun to unravel common 

misconceptions and illuminated the importance for researching and supporting AAPI college 

students. As highlighted in the prior paragraph, although scholars have illuminated bachelor’s 

degree attainment by AAPI ethnic subgroups, there is limited reporting on degree attainment 

rates within STEM by AAPI ethnic subgroup. As I move into our review of the literature on 

students’ early experiences within STEM, I similarly found that although empirical evidence has 

been generated for the salience of early experiences within STEM, more research is needed to 
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understand how these findings operate for AAPI college students and, more specifically, 

Southeast Asian students.  

Early Experiences Within College STEM 

Southeast Asian students enter college with a unique set of background characteristics, 

dispositions, and experiences, yet few studies have examined these factors and how they may be 

related to early experiences and transitions into college. For example, studies that have examined 

Southeast Asian high school students suggest that socioeconomic status, family support, college 

readiness, and educational aspirations are important characteristics for these students as they 

enter college (Her, 2014; Kim, Rendon, & Valadez, 1998). Furthermore, these characteristics 

differ when compared to other AAPI subgroups, providing further evidence of the uniqueness of 

Southeast Asian students. Understanding how these unique factors contribute to the development 

of Southeast Asian STEM college students during their first college year may provide 

implications for the development of their sense of science self-efficacy and science identity. 

First-year experiences stress the importance of both in-classroom and out-of-classroom 

engagement that contribute to developing student trajectories toward success. Although scholars 

have extensively produced general knowledge about early college experiences that contribute to 

a variety of student success outcomes, there is limited understanding on if these findings hold 

true for Southeast Asian students. Thus, it is important that my dissertation study focuses on the 

early experiences of STEM Southeast Asian college students to 1) illuminate the early strengths 

they bring with them to college and 2) provide tangible implications for practice that  improves 

their persistence through the STEM pipeline. To accomplish these aims, this section reviews 

literature on first-year experiences which, subsequently, will partially inform variable selection 

to test if these findings hold true for Southeast Asian students.   
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As students enter college, they have access to a wide range of experiences that may have 

positive (or negative) effects on their early experiences and success outcomes. Research suggests 

that the first year is an important time in a college student’s career to intervene and enhance 

development and improve retention and persistence (Reason, Terenzini, & Domingo, 2006; Kim, 

2009; Stebleton, Soria, & Albecker, 2012; Strayhorn, 2009; van der Meer, Wass, Scott, & 

Kokaua, 2017; Padgett, Keup, & Pascarella, 2013; Sax & Weintraub, 2016). For example, 

academic and social integration are key factors in a students’ first-year satisfaction (Strayhorn, 

2009). Furthermore, positive peer interactions tend to improve persistence beyond the first year 

(Kim, 2009). In addition, when students are aware of the strengths they possess early in their 

college career, they may be better positioned to make decisions related to their academic and 

career choices (Stebleton et al., 2012). Lastly, Reynolds and Weigand (2010) suggest that active 

participation in class, interaction with professors, and participation in on-campus social 

organizations all contribute to a student’s ability to cope with academic and personal challenges 

of college and, in turn, are important in first-semester GPA. Taken together, there is expansive 

empirical evidence suggesting that diverse experiences and interactions during the first year of 

college are critical for student adaptation and success. 

Scholars have also examined first-year college experiences specifically within STEM, 

illuminating similar and unique findings in predispositions and experiences that contribute to 

varying STEM success outcomes. For example, similar to academic and social integration 

highlighted in Strayhorn’s (2019) study, various scholars have found that learning communities 

and access to peer mentoring are critical in first-year STEM success outcomes related to STEM 

aspirations, STEM persistence, and the development of STEM-related psychosocial factors 

(Dagley, Georgiopoulos, Reece, & Young, 2016; Johnson, Sprowles, Goldenberg, Margell, & 
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Castellino, 2020; Schneider, Bickel, & Morrison-Shetlar, 2015). Further, Johnson and colleagues 

(2020) suggest that participation in learning communities is especially salient for 

underrepresented minority students and first-generation students within STEM. Additionally, 

extracurricular experiences such as participation in research or STEM-specific enrichment 

programs have positive effects on STEM students’ development and, subsequent persistence 

within STEM (Findley-Van Nostrand & Pollenz, 2017; Schneider et al., 2020). Lastly, other 

academic and background characteristics such as math preparation, first-semester GPA, early 

course performance, race/ethnicity, and gender are important in early STEM college success 

(Dika, Siarzynski-Ferrer, Galloway, & D’Amico, 2019; Johnson et al., 2020; Lytle & Shin, 2020; 

Paschal & Taggart, 2019). As illustrated in this section, the first college year is critical for STEM 

students’ development and success. Further, this literature guides variable selection in the present 

study which focuses on predictors of science self-efficacy and science identity among Southeast 

Asian college STEM students. 

Prior Research on Science Self-Efficacy and Science Identity Within College STEM 

In tackling the intersecting problem of disaggregating Southeast Asian experiences and 

examining their diversity within STEM, I focus on the salience of early college experiences of 

Southeast Asian STEM students, particularly looking at two psychosocial factors, science 

identity and science self-efficacy, which extensive prior research has found to be important 

factors in STEM success (e.g., Eagan, Hurtado, Chang, Garcia, Herrera, & Garibay, 2013; 

Findley-Van Nostrand & Pollenz, 2017; Luzzo et al., 1999; Lytle & Shin, 2020; Reason et al., 

2006). In particular, research suggests that science self-efficacy (e.g., Luzzo et al., 1999; 

Rittmayer & Beier, 2009) and science identity (e.g., Eagan et al., 2013; Merolla & Serpe, 2013)  

are critical in both early persistence and long-term commitment within STEM. Bandura (1977) 
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describes self-efficacy as an individual-level belief that a person can complete a specific task and 

is further enhanced by “personal accomplishments, vicarious learning, verbal persuasion, and 

emotional arousal.” Put another way, self-efficacy is influenced by individual experiences and 

social influences. A key part of self-efficacy is the centering of a “specific task” and, as such, 

research has unpacked specific types of self-efficacy across different fields such as science self-

efficacy (e.g., Luzzo et al., 1999). On the other hand, science identity focuses on how individuals 

see themselves within the field of science and is primarily concerned with how individuals make 

meaning of their experiences within science, in addition to the social contexts that inform those 

meanings (Carlone & Johnson, 2007). Taken together, scholars have given attention to science 

self-efficacy and science identity as salient factors for STEM success. 

Given the importance of science self-efficacy and science identity within STEM, scholars 

have built upon each other’s work to operationalize and validate these two constructs (e.g., 

Estrada et al., 2011; Estrada, Hernandez, & Schultz, 2018). For example, Estrada and colleagues 

(2018) conducted a study that only included URM students, defined by students identifying as 

African-American, Hispanic, Latino/Latina, American Indian/Native American, and Alaskan 

Native. For these students, the authors validated a six-item factor for science self-efficacy and a 

five-item factor for science identity. While their science self-efficacy factor included measures 

that were rated on a scale of confidence, their science identity factor included measures that were 

rated on agreeing with certain statements. Subsequently, these two factors were found to be 

salient predictors and mediators for a number of STEM-related outcomes such as community 

integration, persistence, and STEM career choice for URM students (Estrada et al., 2011, 2018; 

Estrada, et al., 2019). Yet, while scholars have illuminated the importance of these two 

constructs for URM students, there is still a gap in understanding on how science self-efficacy 
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and science identity develop and operate for Southeast Asian students. 

While there is expansive literature on science self-efficacy and science identity, there is 

scant empirical evidence on the salience of these two psychosocial constructs for Southeast 

Asian students. Given that research suggests that science self-efficacy and science identity are 

tied to positive student outcomes and heightened interests in science-related careers (e.g., Eagan 

et al., 2013; Estrada et al., 2018; Luzzo et al., 1999), in addition to the need to unpack this 

understanding for Southeast Asian students, my dissertation aims to examine the predispositions 

and college experiences that are most salient in the development of science self-efficacy and 

science identity for Southeast Asian students and how the role of these predictors compare to 

other AAPI subgroups.  

Science Self-Efficacy 

Research on science self-efficacy has generated important knowledge in understanding 

how to improve student development practices and related success outcomes for STEM college 

students. For example, scholars suggest that science self-efficacy are important in science-related 

outcomes such as developing aspirations in pursuing science-related careers after completing 

college (e.g., Carpi, Ronan, Falconer, & Lents, 2017; Luzzo et al., 1999; Estrada et al., 2011). 

Specifically, science self-efficacy measures an individual’s self-confidence in completing a 

science-related task and is influenced by various experiences and environments. For example, 

undergraduate research stimulates the development of science self-efficacy and subsequently, 

students with higher levels of science self-efficacy are more likely to aspire to graduate school 

and pursue science-related careers (Carpi et al., 2017). Furthermore, Carpi and colleagues (2017) 

illuminated that “doing science” is just as important as “learning science” toward developing 

science self-efficacy, which provides support for investing in various college experiences beyond 
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the classroom. “Doing science” is defined as applying knowledge learned from the classroom, 

such as conducting undergraduate research (Carpi et al., 2017). In addition, Larson, Pesch, 

Surapaneni, Bonitz, Wi, and Werbel (2014) found that science self-efficacy is salient in early 

academic achievement for STEM majors and, in turn, predicts if students will earn a bachelor’s 

degree.  

In addition to examining how science self-efficacy develops, scholars have uncovered the 

importance of science self-efficacy for various success outcomes for college students, ranging 

from success markers within early persistence to post-college STEM aspirations. For example, 

science self-efficacy has been positively linked to improved grades, commitment to science 

careers, early college transition, improved science identity, and graduation (Ballen et al., 2017; 

Chemers et al., 2011; DiBenedetto & Bembenutty. 2012; Estrada et al., 2019; Larose, Ratelle, 

Guay, Senecal, & Harvey, 2006; Larson et al., 2014; Robnett, Chemers, & Zurbiggen, 2015; 

Luzzo et al., 1999). Although these studies on the effectiveness of science self-efficacy as a 

predictor have contributed important knowledge on the salience of science self-efficacy, many 

did not include race or ethnicity in their statistical models. Of the ones that did include race and, 

more specifically underrepresented minority (URM) students in their analysis, AAPI college 

students were grouped together with non-URM students (Ballen et al., 2017, Chemers et al., 

2011; Estrada et al., 2011). Thus, this dissertation study builds upon the findings of these specific 

studies on science self-efficacy and unpack the salience of this psychosocial construct for 

Southeast Asian students and how they differ from other AAPI subgroups.  

Science Identity 

 Much like science self-efficacy, science identity is a psychosocial construct that has been 

found to be a salient identity attributed to varying success outcomes within college STEM, 
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especially for URM students (Chemers et al., 2011; Estrada et al., 2011; Hazari, et al., 2013; Lu, 

2015). Extensive research has been conducted to better understand the development of science 

identity, in addition to the positive effects of science identity (e.g., Chemers et al., 2012; Estrada 

et al., 2018). For example, scholars suggest that science identity is salient in STEM career 

aspirations, STEM persistence, and graduate school matriculation (Chemers et al., 2012; Estrada 

et al., 2018; Merolla et al., 2013; Stets, Brenner, Burke, & Serpe, 2017; Williams & George-

Jackson, 2014). Importantly, scholars have also illuminated that science identity mediates 

important relationships that influence integration into scientific communities and persistence 

within science (Estrada et al., 2011; Estrada et al., 2019).  

In addition to examining science identity as a predictor for varying success markers 

within STEM, scholars have also explored how various experiences are attributed to the 

development of science identity. While these scholars have contributed powerful knowledge 

about science identity, there is a lack of knowledge of how science identity functions across 

varying racial/ethnic groups, particularly for Southeast Asian student. The studies that 

operationalize URM to better understand science identity are limited by a lack of disaggregation 

of racial/ethnic data and by the aggregation of AAPI students as non-URM (e.g., Estrada et al., 

2010). As such, this dissertation hopes to advance the conversation on science identity by 

focusing on AAPI students by subgroup.  

The Social, Political, and Historical Contexts of Asian American and Pacific Islanders 

 Whereas the prior three sections of this literature review examined prior literature related 

to the broader and narrower context for studying science identity and science self-efficacy for 

Southeast Asian college students, the final two sections discuss prior scholarly work on 

Southeast Asian students in higher education and briefly explore their social, political, and 
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historical contexts. The primary purpose of these two sections is to better understand salient 

factors in Southeast Asian college student development and success and extract important 

historical and generational influences that inform the conceptualization of this study’s 

framework, in addition to bolster the methodological decisions made to answer this study’s 

research questions. 

As this study focuses on the development of science self-efficacy and science identity 

among Southeast Asian college STEM students in the U.S., it is important to understand the 

general history of Southeast Asians in this country. AAPIs immigrated to the U.S. for reasons 

that were influenced by social, political, and economic factors (Daniels, 1997; Teranishi, 2010; 

Takaki, 1989). Furthermore, AAPIs experience differing, yet racialized experiences that also 

influence their educational endeavors that are typically minimized due to the resounding 

misconception that they successful (Nguyen et al., 2016). As mentioned earlier in this literature 

review, although AAPIs comprise a large proportion of the current U.S. population, this group 

made up less than one percent of the American populous in 1955. Southeast Asians share a 

unique immigration history in that a large proportion came to the U.S. (during the mid to late 

1970s) as refugees with low educational and economic backgrounds (Ngo & Lee, 2007; 

Teranishi, 2010), yet this history is often obscured by their grouping with all other AAPIs.  

Broadly, Southeast Asians came to the U.S. as refugees which is a stark contrast to the 

immigration of other AAPI subgroups (Takaki, 1989; Ngo & Lee, 2007). Specifically, Southeast 

Asians entered the U.S. in three major waves (Takaki, 1989; Ngo & Lee, 2007). The first wave 

included educated professionals and elites. The second wave included family members of first-

wave refugees and were, mostly, of high socioeconomic status. The third wave of Southeast 

Asian refugees were comprised of those who had lived in concentration camps for several years 
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before moving to America. What Southeast Asian subgroups have in common in addition to their 

historical entrance into the U.S. are 1) the multitude of psychological effects that linger from 

surviving their respective wars and 2) an adjustment to a new home that was vastly different than 

the one they were forced to leave (Takaki, 1989; Ngo & Lee, 2007).  

Taken together with the diversity and differences of culture and values of each AAPI 

subgroup and the violent displacement that led Southeast Asians to the U.S., it is important to 

examine different factors that may contribute to the college experiences and development of 

Southeast Asian students (Takaki, 1989; Ngo & Lee, 2007). In particular, the immigration 

history for Southeast Asians may explain why they experiences high levels of poverty and lower 

levels of education attainment (Takaki, 1989; Ngo & Lee, 2007; Teranishi, 2010). With a better 

understanding of how and when Southeast Asians found their home in America, the final part of 

this literature review examines important studies that illuminate important factors that are 

important in Southeast Asian college student experiences.  

Current Research on Southeast Asian Students  

As of 2009, research on AAPI students in higher education made up only one percent of 

all publications that could be found in the five of the most widely read peer-reviewed higher 

education journals (Museus & Kiang, 2009). Relatedly, research on Southeast Asian college 

students is just as scant and is often nested within research on minority Students of Color (Ngo & 

Lee, 2007). In 2007, Ngo and Lee (2007) conducted a comprehensive literature review of 

research conducted on Southeast Asian students, highlighting key similarities and differences 

across culture and history amongst Vietnamese, Hmong, Cambodian, and Laotian students. Ngo 

and Lee (2007) note that much of the research on Southeast Asian students group them with 

other ethnic groups, therefore failing to account for the differences in culture and immigration 



 
 

28 
 

that may influence current and future generational experiences of these students. Most of the 

research that does exist on Southeast Asian students is on Vietnamese and Hmong students, with 

research on Cambodian and Laos students being especially scarce. Yet, even with little 

disaggregated empirical evidence, due to the pervasive “model minority” myth and the 

aggregation of data, Southeast Asians are viewed in a paradox, being grouped with other Asians 

as hardworking and successful, yet also portrayed as high school dropouts, welfare dependents, 

and gangsters (Ngo, 2006; Ngo & Lee, 2007). While Ngo and Lee (2007) discern distinct 

differences across these four Southeast Asian subgroups, they also found similarities in gender, 

culture, family, and immigration history. Moreover, new research over the past two decades has 

begun to advance knowledge about salient on-campus cultural experiences of Southeast Asian 

students, the influences of faculty and staff on these students, and the importance of family in 

their college choice process and college experiences. 

In recent years, new research on Southeast Asian college students has illuminated the 

importance of culture (e.g., cultural knowledge, cultural expression), social influences, and 

external forces (such as family) toward influencing positive experiences for these students (e.g., 

Maramba & Palmer, 2014; Museus, 2013; Museus & Mueller 2018; Museus, Shiroma, & Dizon, 

2016; Palmer & Maramba, 2015). Scholars have illuminated the relevance of cultural 

knowledge, cultural familiarity, cultural expression, and cultural advocacy on Southeast Asian 

college student experiences (Maramba & Palmer, 2014). These cultural factors are related to the 

opportunities to learn more about Southeast Asian cultural backgrounds, the accessibility to 

shared cultural backgrounds, the platform to express cultural identities, and the time to give back 

to Southeast Asian communities (Maramba & Palmer, 2014). These opportunities are especially 

important considering that Southeast Asian college students feel a lower sense of belonging 
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when compared to other AAPI groups, attributed to feelings of ethnic misrepresentation and 

underrepresentation (Nguyen et al., 2016). Further, Southeast Asian college students display a 

higher level of dissatisfaction with their academic and social experiences when compared with 

their AAPI peer (Nguyen et al., 2016). Additionally, Museus, Palmer, Kang, and Yull (2018) 

suggest that institutional agents (such as staff and faculty) help to strengthen Southeast Asian 

students’ experiences through shared cultural background and values. Further extending the 

salience of culture in Southeast Asian college student experiences, Museus and colleagues 

(2016) stressed the importance of physical, epistemological, and transformative cultural 

connections, where Southeast Asian had a physical space to connect and learn more about their 

cultural background and, subsequently, give back to their communities. Scholars have also 

illuminated the importance of tailoring resources, such as counseling and interactions with staff 

and faculty, which consider the differing cultures and histories students from varying AAPI 

ethnic subgroups come from (Buenavista, Jayakumar, & Misa-Escalante, 2009; Kim, 2009; 

Museus & Truong, 2009; Suyemoto et al., 2009).  

Scholars have also investigated the types of interactions that Southeast Asian students 

have with staff and faculty. These types of interactions are especially important since research 

suggests that teachers and counselors are critical in the college choice process of Southeast Asian 

students (Maramba et al., 2018). As such, these students may seek to develop these types of 

relationships during college. Furthermore, these student-faculty interactions are strengthened for 

Southeast Asian students when they feel that faculty provide a comforting space and express to 

them that they can succeed in college (Vang, 2018; Xiong & Wood, 2020). For example, Xiong, 

Lor, and Lorchueya (2021) conducted a study that examined the perceptions that Southeast Asian 

students had about their faculty. While these students mostly perceived that faculty provided 
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academic support, fewer students felt that faculty understood their personal needs. Stressors 

related to the personal needs of Southeast Asians include transportation issues, housing 

insecurities, health issues, employment issues, and to a lesser degree stressors related to food 

insecurities (Xiong, 2021). Taken together, the literature suggests that faculty who create spaces 

where Southeast Asian students could express their personal issues could alleviate potential 

stressors that impede academic progress.  

Beyond campus experiences, research suggests that family, especially parents, are 

important in the college choice process and ongoing experiences of Southeast Asian students 

(Blair & Qian, 1998; Maramba et al., 2018; Museus, 2013). Research has illuminated that 

parents of Southeast Asian students, reflecting upon their own histories, see college as a means 

toward a better life for their children (Maramba et al., 2018). Additionally, Southeast Asian 

students may look to older siblings or cousins for college guidance (Surla & Poon, 2015). 

Furthermore, scholars suggest that there is a reciprocal relationship between Southeast Asian 

students and their families where these students may decide to stay at home during college to 

stay connected and work additional hours to provide support to their families (Surla & Poon, 

2015; Yeh, 2004). Taken together, research on Southeast Asian college students emphasize the 

importance of cultural learning, sharing, and application in strengthening their development and 

success, which this study incorporates into its conceptual and methodological decisions.  

   To summarize, prior literature suggests that science self-efficacy and science identity are 

important psychosocial factors that are important in STEM student success. Additionally, extant 

literature suggests that the first college year is a critical time for students to develop a wide range 

of psychosocial factors that, subsequently, are associated with various STEM-related success 

outcomes. Taken together with the history of Southeast Asian students within the US, this study 
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provides a unique opportunity to further examine these findings within this AAPI subgroup. The 

next section of this chapter takes what was learned from prior literature and draw from theories 

and models to inform the development of the conceptual framework for this study that aims to 

center Southeast Asian students. 

Conceptual Framework for Centering and Understanding the Development of Science Self-

Efficacy and Science Identity of Southeast Asian STEM College Students 

The first part of this chapter reviewed the prior work of higher education scholars, 

providing the context for examining the early development of science identity and science self-

efficacy of Southeast Asian college students. Subsequently, this section draws from and 

synthesizes three primary theoretical perspectives and models to suggest a conceptual framework 

that serves as a nexus for this study’s methodological decisions and the discussion of this study’s 

findings. Firstly, Lent, Brown, and Hackett’s (1994, 2000, 2002) social cognitive career theory 

(SCCT) lays the foundation for this study’s conceptual framework, which suggests that student 

dispositions and college learning experiences are critical in self-efficacy and outcomes. 

Importantly, SCCT centers science self-efficacy, one of the two dependent outcomes for this 

study. Secondly, to assist in the operationalization of science identity, the second primary 

perspective for this study, I incorporate Carlone & Johnson’s (2007) model of science identity, 

the second dependent outcome for this study, specifically into SCCT. The final primary 

theoretical perspective integrates Yosso’s (2005) community cultural wealth (CCW) within 

SCCT, emphasizing the importance of various forms of capital that may be relevant to Southeast 

Asian college student experiences and development.  

To better understand how CCW may operate for Southeast Asian students, I draw from 

Maramba and Palmer’s (2014) qualitative research on Southeast Asian college student 
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experiences that extracted the importance of cultural knowledge, cultural familiarity, cultural 

expression, and cultural advocacy and integrate these four themes within Yosso’s (2005) cultural 

capital construct. Lastly, the operationalization of CCW for a quantitative study is guided by 

Sablan’s (2019) recommendations and utilization of measurement theory. Taken together, this 

conceptual framework guides the methodological decisions and discussion of results by 

centering Southeast Asian college students. 

Social Cognitive Career Theory and Science Self-Efficacy 

Over the past few decades, scholars across various disciplines conducting research about 

college students have predominantly guided their work by utilizing college impact models that 

suggests how students develop and which background factors, experiences, or relationships are 

most salient in explaining student development (Foubert & Urbanski, 2006; Kim, 2009; 

Stebleton, et al., 2012; Strayhorn, 2009; Zhao & Kuh, 2004). In its most basic form, these 

college impact models suggest that spatial and temporal relationships are critical in students’ 

initial (or pre-college) characteristics and skills, experiences during college, and the talents, 

values, and aspirations that are developed during or after college (Astin & antonio, 2012). These 

spatial and temporal relationships are important in disentangling relationships among student 

background characteristics and how differing college experiences may predict student outcomes.  

Although these college-specific impact models may provide sufficient support to explore 

the impact of first-year experiences on student development and outcomes, Lent, Brown, and 

Hackett’s (1994, 2000, 2002) social cognitive career theory (SCCT) provides a relevant and 

robust model that centers self-efficacy, a primary interest in this study, and outcomes 

expectations, and how these two tenets inform interests, goals, and actions that predict vocational 

or educational tracks beyond college. Scholars have employed SCCT in their research to 
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examine the salience of background factors and learning experiences on persistence and career 

aspirations within college STEM (e.g., Cardoso, Dutta, Chiu, Johnson, Kundu, & Chan, 2013; 

Carpi et al., 2017; Fouad & Santana, 2016; Moakler & Kim, 2013). Similar to college impact 

models, SCCT provides spatial and temporal theoretical analysis that disentangles the 

relationships amongst variables of interest. 

SCCT describes the varying levels of educational and occupational success by examining 

how students develop interests and make choices (Lent et al., 1994, 2000, 2002). This 

understanding is centered on the two primary tenets of SCCT—self-efficacy expectations and 

outcome expectations—which are preceded by person inputs, background, and learning 

experiences constructs, and together influence the interests, goals, and action constructs that 

inform career choices. This theoretical perspective depicts how person inputs and background 

characteristics inform learning experiences. Student inputs include innate traits such as 

predispositions (behaviors), gender, race/ethnicity, and values that students bring to college. 

Background and contextual affordances include pre-college environmental variables such as a 

SES, career-relevant role models (such as parent occupation), and the support or discouragement 

a student receives from academic or extracurricular activities. Learning experiences include in-

class opportunities and out-of-class experiences and can extend to experiences that are external 

to the college environment. Although the entire SCCT model accounts for pathways leading to 

the potential career outcomes of students, this study is primarily interested in the development of 

science self-efficacy and science identity, and, therefore, focuses on the first half of this model 

which centers self-efficacy and outcome expectations.  

Within SCCT, self-efficacy is central in personal agency in one’s career development 

(Lent et al., 1994, Bandura, 1989). Further, self-efficacy informs an individual’s choices to take 
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part in specific activities and environments, the amount of effort they put into those choices, and 

the emotional reactions to obstacles within those experiences.  

The use of SCCT is further supported by studies that have explored the development of 

science self-efficacy and its impact on post-college interest, goals, and decisions (Luzzo, et al., 

1999; Larson, et al., 2015; Carpi et al., 2017). For example, Carpi and colleagues (2017) utilized 

SCCT to describe the development of science self-efficacy through learning experiences. They 

then explored interests and goals such as pursuing graduate school of students. Thus, I utilize 

Lent and colleagues’ (1994, 2000, 2002) SCCT, which is rooted in Bandura’s (1977) concept of 

self-efficacy and Bandura’s (1989) social cognitive theory, to identify which college experiences 

are salient in predicting science self-efficacy.  

Although self-efficacy is an individual-level belief, it is a dynamic trait that interacts 

complexly with other people, behaviors, and environments. It is for this reason that this study 

hopes to learn more about the relationship between varying students’ predispositions and various 

college experiences and self-efficacy for STEM majors, specifically by focusing on science self-

efficacy. Furthermore, I argue that if this model suggests that self-efficacy expectations is one of 

the main tenets that predicts interests, goals, and actions on academic and career choices, then 

closely exploring how self-efficacy expectations develop within the first-year of college for 

STEM students may provide important findings that inform early higher education development 

practices that will have lasting effects throughout and beyond college, especially for Southeast 

Asian students. 

Science Identity 

Whereas SCCT provides an explanation for self-efficacy, it does not offer an explanation 

for science identity. To strengthen the foundation for this study’s conceptual framework and to 



 
 

35 
 

fully operationalize science identity within this study, I draw from Carlone and Johnson’s (2007) 

model for science identity. This model provides an analytical lens that suggests the intrapersonal 

and interpersonal engagement between science students and their learning environments. 

Specifically, science identity is influenced by a students’ knowledge, skills, and beliefs that help 

them navigate through their marginalized experiences in science learning due to the current 

heteronormative and dominant norms of being a science major. Ultimately, this model strives to 

improve equity in the sciences.  

 Importantly, science identity describes the interplay between interrelated constructs of 

performance, recognition, and competence. These three constructs, together, interact with student 

identities such as race/ethnicity and gender. Performance is defined by the utilization of science-

based tools and communications in making social connections. Recognition emphasizes the 

acknowledgement of oneself within the field and science in addition to the acknowledgement 

from others. Lastly, competence focuses specifically on a student’s content knowledge within the 

sciences. What is important to note about these any given student continually uniquely develops 

each of these constructs and, therefore they may exhibit great strength in one construct, but not 

another. While this is in no way a deficit, it is important, through an analytical lens to recognize 

these differences in strengths and developments amongst the three constructs since each are 

important in forming the science identity of a student. Taken together, science identity is 

operationalized as an outcome expectation within SCCT and the discussion of the results about 

science identity is informed heavily by Carlone and Johnson’s (2007) model.  

Community Cultural Wealth 

While SCCT and science identity provides a solid foundation for examining the outcomes 

for this study, it is missing the unique predispositions and experiences that Southeast Asian 
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college students bring with them into college and how these factors may influence their 

development. While theoretical perspectives that center Southeast Asian students are limited, 

scholars have illuminated the importance of family in the college choice process and the college 

experiences of Southeast Asian students (e.g., Maramba et al., 2018; Blair & Qian, 1998; Yeh, 

2004). Thus, the final primary component that is integrated into this study’s conceptual 

framework is Yosso’s (2005) community cultural wealth (CCW). Although CCW tends to lend 

itself to qualitative methodologies, Sablan (2019) argues that research paradigms and 

methodological decisions are typically intrinsically tied together yet can and should be distinct. 

As such, Sablan (2019) suggests that CCW may also lend itself to quantitative methodologies, 

primarily through measurement theories that provide a deeper understanding of each CCW 

construct. By critiquing and challenging the dominant hierarchical narrative of (cultural, social, 

and economic) capital through a critical race theory (CRT) and interdisciplinary lens that 

counters deficit framing by empowering the unique experiences of communities of Color, Yosso 

(2005) proposes CCW as model that describes the unique strengths that are acquired by 

communities of Color. These strengths are obtained through a various forms of a capital, each 

unique to each community of Color. The interrelated forms of capital outlined by CCW are 

aspirational, linguistic, familial, social, navigational, resistant, and cultural capital. The important 

piece of CCW for the conceptualization of this study lies within the uniqueness that communities 

of Color (within racial and ethnic categories) experience, and the strengths that are developed 

through these experiences, specifically through various types of capital.  

Aspirational capital is described as the future dreams and hopes that are developed and 

maintained even through the face of adversities and barriers. Linguistic capital highlights the 

multiple languages that students bring with them into their educational experiences that provide 
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them with various tools of communications for learning. These tools for communication range 

from traditional classroom learning such as memorization and critical thinking to expression 

through art such as music or poetry. Familial capital emphasizes the importance of family, which 

extends beyond the nuclear definition of family and includes extended family and communities. 

Through this kinship, valuable capital that centers on belonging is fostered. Similarly, social 

capital includes the network of family and community resources that strengthen a student’s 

ability to navigate professionally and emotionally though social institutions. Navigational capital 

is the ability for students to navigate societal institutions whose systems were not developed with 

communities of Colors in mind. Lastly, resistance capital is concerned with the knowledge and 

skills to counter inequalities and inequities within established societal institutions. Taken 

together, these forms of capitals within CCW are not siloed but continually inform and 

strengthen each other.  

Cultural Validation 

Within CCW, cultural capital is unique to each racial group or ethnic subgroup being 

studied (Yosso, 2005), therefore I draw from a prior study (Maramba & Palmer, 2014) to help 

define cultural capital for Southeast Asian students for this study. As described in the first 

chapter and earlier in this chapter within the review of the literature, Southeast Asian college 

students bring with them a unique cultural background that differs from other AAPI subgroups. 

Because of this uniqueness, it was important for this conceptual framework to define cultural 

capital more specifically for Southeast Asian students. To do this, I draw from a qualitative 

research study by Maramba and Palmer (2014) that extracted key cultural themes that were 

salient in the college experiences of Southeast Asian college students. These four cultural themes 

are specifically  integrated in CCW’s cultural capital construct.  



 
 

38 
 

 Maramba and Palmer (2014) describe four culturally validating themes in their 

qualitative paper. Cultural knowledge describes available opportunities within a student’s 

institution to gain more knowledge about Southeast Asian student cultures and histories. Cultural 

familiarity describes social connections to others with similar cultural backgrounds within a 

student’s institution. Cultural expression focuses on opportunities and/or platforms in which 

Southeast Asian college students are able to express and share their cultural backgrounds and 

histories. Lastly, cultural advocacy describes opportunities for Southeast Asian students to give 

back to their communities beyond their college campuses.  

 Although these four themes of cultural validation are primarily integrated into the cultural 

capital tenet of CCW, they undeniably emanate throughout the entire conceptual framework 

given that all the tenets within CCW are interrelated.  

Summary of the Conceptual Framework 

 The goal of this study’s conceptual framework, as shown in Figure 2.1 below, is to 

understand what is most salient in the development of science self-efficacy and science identity 

among Southeast Asian STEM college students. The role of SCCT and science identity within 

this framework provides a broader understanding of what background factors, environmental 

influences, and learning experiences may be related to science self-efficacy and science identity 

development. Importantly, SCCT and science identity were not developed specifically for 

Southeast Asian students, therefore I integrate CCW and cultural validation which suggests 

background factors, environmental influences, and learning experiences specific to Southeast 

Asian college student development. Taken together, this conceptual framework aims to inform 

variable selection and analytical decisions that center Southeast Asian students.  

Summary of the Literature and Conceptual Framework 
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Figure 2.1. Conceptual Framework: Social Cognitive Career Theory (Lent et al., 1994, 2000, 

2002) (denoted by black rectangular boxes), Science Identity (Carlone & Johnson, 2007) 

(denoted by bolded and underlined text), and Community Cultural Wealth (Yosso, 2005) 

(denoted by grey circle and dotted oval) 

Note. SCCT model reproduced from Lent, R. W., Brown, S. D., & Hackett, G. (1994). Toward a 

unifying social cognitive theory of career and academic interest choice, and performance. 

Journal of Vocational Behavior, 45, 79-122. 

 

The review of the literature in this chapter acknowledges the scholarship generated about 

the salience of science identity and science self-efficacy, suggesting that these psychosocial 

markers may contribute to STEM students’ success, yet not much is known about how these 

psychosocial constructs operate for Southeast Asian STEM students. When we also consider the 

duality of low STEM degree attainment and low bachelor’s degree attainment for Southeast 

Asian students, it is important that this study closely examines how Southeast Asian college 

STEM students develop science identity and science self-efficacy during college. To examine 

this problem, this study draws from three primary theoretical perspectives and models including 
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Lent and colleagues (1994, 2000, 2002) social cognitive career theory, Carlone and Johnson’s 

(2007) science identity model, and Yosso’s (2005) community cultural wealth. These theoretical 

perspective and models form this study’s conceptual framework that guides the methodological 

decisions for study which aims to center the experiences of Southeast Asian STEM college 

students.  

Guided by prior literature and the aforementioned conceptual framework, Chapter 3 will 

discuss methodological approaches that are best suited to answer this study’s research questions. 

These methodological approaches include this study’s data source and sample, variable selection, 

analytic decisions, and limitations. 
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CHAPTER THREE: METHODOLOGY 

This study aimed to examine the development of science self-efficacy and science 

identity of first-time first-year Southeast Asian STEM college students by exploring changes in 

these science-related psychosocial factors over the first college year, unpacking characteristics 

and experiences that were predictive of these underlying constructs, and illuminating if and how 

these relationships differed between Southeast Asian students and their AAPI peers. Guided by 

the conceptual framework described in chapter two, I utilized a combination of descriptive 

statistics and inferential analyses using University of California Los Angeles (UCLA) Higher 

Education Research Institute’s (HERI) CIRP Freshman Survey (TFS) and Your First College 

Year (YFCY) Survey to answer the following research questions:  

1. What are the academic, background, and psychosocial (e.g., science self-efficacy, 

science identity) characteristics of first-time, first-year Southeast Asian STEM college students? 

Do these characteristics differ when compared to other AAPI subgroups? 

2. How does science self-efficacy change during the first year of college for Southeast 

Asian STEM students? Does change in science self-efficacy differ across AAPI subgroups? 

3. How does science identity change during the first year of college for Southeast Asian 

STEM students? Does change in science identity differ across AAPI subgroups? 

4.  Among first-time, first-year Southeast Asian STEM students, what personal inputs 

(e.g., gender, race/ethnicity), environments, assets in the form of various types of capital, and 

learning experiences predict changes in science self-efficacy at the end of their first college year? 

Do the predictors of science self-efficacy vary in direction and/or salience between Southeast 

Asian students and all AAPI students? 

5.  Among first-time, first-year Southeast Asian STEM students, what personal inputs 
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(e.g., gender, race/ethnicity), environments, assets in the form of various types of capital, and 

learning experiences predict changes in science identity at the end of their first college year? Do 

the predictors of science identity vary in direction and/or salience between Southeast Asian 

students and all AAPI students? 

As described in the previous chapter, the methodological decisions for this quantitative 

dissertation study were primarily guided by empirical evidence from prior literature and from the 

study’s conceptual framework to center the narrative on Southeast Asian STEM college students. 

These methodological decisions included 1) the statistical methods that were utilized to run 

analyses (e.g., ANOVA, regression), 2) the selection of potentially salient independent variables, 

3) the missing values analyses that allowed for the most robust sampling, 4) and the temporal 

and spatial blocking of variables within regression analyses. These four methodological 

decisions aimed to center the experiences of Southeast Asian students by reducing as much 

statistical and conceptual bias as possible through quantitative approaches to answer the research 

questions. 

Data Source 

This study was conducted using four years of longitudinal data from TFS and YFCY 

surveys from 2016-2017, 2017-2018, 2018-2019, and 2019-2020. TFS is administered annually 

at participating colleges and universities to first-year students at the start of their first college 

year whereas YFCY is administered at the end of their first college year. These two surveys aim 

to capture the characteristics and experiences of students prior to entering and during their first 

college year. Participating institutions may opt to administer one or both of these surveys. Given 

the longitudinal nature of this study, only institutions that administered both surveys to their 

students in each respective year between 2016-2020 were included in the sample. Importantly, 
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the cohort of students (from 2016-2020) in this sample were given the opportunity to respond to 

the demographic race/ethnicity question on the TFS and YFCY surveys with a wider selection of 

identities than in administrations of the surveys prior to 2015. Specifically, whereas survey 

administrations prior to 2015 only included two AAPI racial/ethnic identity options, TFS and 

YFCY surveys administered after 2015 allowed respondents to select from a more disaggregated 

list of six AAPI categories. These categories included: East Asian (e.g., Chinese, Japanese, 

Korean, Taiwanese), South Asian (e.g., Indian, Pakistani, Nepalese, Sri Lankan), Southeast 

Asian (e.g., Cambodian, Vietnamese, Hmong), Filipina/o/x, Native Hawaiian/Pacific Islander, 

and other Asian. As such, these surveys allowed for analytical comparisons to be made between 

Southeast Asian students and other AAPI subgroups. Across the combined administrations of 

TFS and YFCY from 2016 to 2020, 4,910 students who self-identified as belonging to one or 

more AAPI racial/ethnic group completed both surveys.  

In addition to disaggregated racial/ethnic data, these surveys also provided a robust range 

of questions that were critical for addressing this study’s research questions. These two 

nationwide, multi-institutional surveys collected sociodemographic, academic, psychological, 

and sociological characteristics and experiences of first-time first-year college students, 

respectively at the start and end of their first college year. These surveys also captured 

information on student involvement, engagement, and interactions across a variety of academic, 

non-academic, cultural, and extracurricular student experiences, both internal and external to 

their institutions. The extensive selection of data available across these two surveys allowed this 

study to employ a rich, robust, and critical selection of variables guided by this study’s 

conceptual framework and prior literature.  

Participants 
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To perform longitudinal analyses with survey data collected at the start and end of the 

first college year, I restricted the sample to students who completed both the TFS and YFCY 

surveys, therefore students who only completed only one of the two surveys were excluded. 

Utilizing this matched sample of students who completed both surveys allowed for inferential 

analyses, thereby providing an opportunity to examine salient predictors through regression 

analyses. Additionally, as this study was interested in comparing Southeast Asian STEM 

students with their AAPI STEM peers, I limited the sample to students who declared a STEM 

major either at the start or end of their first year and self-identified as AAPI by selecting at least 

one of the six AAPI categories on the surveys. Table 3.1 describes the demographic profile of 

first-year AAPI STEM college students in the sample.  Of the 4,910 students AAPI students who 

completed both surveys between 2016 and 2020, 1,286 students identified as a STEM major at 

the start and/or end of their first college year. Furthermore, the majority of survey takers 

identified as women (60.2%). Additionally, Southeast Asian students made up 15.2% of the 

overall sample with East Asian students being the most represented AAPI subgroup, accounting 

for 53.0% of the sample. Further, 75.5% of the study sample were comprised of U.S. Citizens 

with 18.3% identifying as international students. 

Table 3.1  
Demographic and Academic Profile of First-Time First-Year AAPI STEM College Student 

Survey Takers at the Start of College  

Characteristic  Percent of Students 

Gender (n=1,270)   

 Woman  60.2 

 Man    38.5 

 Non-binary/Other  1.4 

Race/ethnicity (n=1,286)   

 East Asian only (e.g., Chinese, Japanese, Korean, Taiwanese)  53.0 

 South Asian only (e.g., Indian, Pakistani, Sri Lankan)  15.9 

 Southeast Asian any (e.g., Cambodian, Vietnamese, Hmong)  15.2 

 Filipina/o/x only  9.7 
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 Non-SEA Multi-ethnic  3.0 

 Other Asian only  2.3 

 Native Hawaiian/Pacific Islander only  1.0 

Citizenship (n=1,277)   

 U.S. Citizen  75.5 

 International student (i.e., F-1 or M-1 visa)  18.3 

 Permanent resident (green card)  5.5 

 None of the above  0.9 

Major Entering College (n=1,244)   

 Biological sciences  38.9 

 Engineering  24.3 

 Mathematics or computer science  18.9 

 Health professions  7.0 

 Non-STEMa  6.5 

 Physical science  4.4 

High School GPA (n=1,274)   

 A or A+  52.0 

 A-  34.8 

 B+  7.9 

 B  4.5 

 B-, C+ or C  0.8 

First-Generation Status (n=1,125)   

 No  85.7 

 Yes  14.3 

Concern with ability to finance college education (n=1,270)   

 None (I am confident that I will have sufficient funds)  29.5 

 Some (but I probably will have enough funds)  59.3 

 Major (not sure I will have enough funds to complete college)  11.2 

Pell grant recipient (n=1,246)   

 No  73.3 

 Yes  26.7 

Need-based grants or scholarships recipient (n=1,246)   

 No  61.6 

 Yes  38.4 
a These students were included in the sample since at some point during their first year, they 

decided to become a STEM major 

In terms of major, AAPI students predominantly entered college as either a biological 

sciences or engineering major, with students majoring in the physical sciences being the least 

represented in this study’s sample. Lastly, the majority of the sample for this study was 
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comprised of students who were continuing generation students and of those who did not receive 

need-based grants or scholarships to fund their college education.   

It is important to note that students had the opportunity to select their major when they 

took the TFS and when they completed the YFCY. Since this study focused on the development 

of Southeast Asian STEM college students, any survey taker identifying as a STEM major at the 

start or at the end of their first college year was included in the sample.  

In terms of the institutional profile for this study’s sample, Table 3.2 shows that  

Southeast Asian students predominantly attended public institutions (74.5%) in the West 

(76.5%). Additionally, Southeast Asian students were mostly represented at public universities 

(72.4%) with the lowest representation at public four-year colleges (2.0%). 

Table 3.2  
Institutional Profile of First-Time First-Year AAPI STEM College Student Survey Takers 

(n=1,286) 

 Percent among 

 Southeast Asian Students All AAPI Students 

Region    

 West 76.5 58.9 

 East 11.2 23.9 

 Midwest 9.7 12.6 

 South 2.6 4.6 

Institutional Type    

 University 86.2 81.9 

 Four-year college 13.8 18.1 

Institutional Control    

 Public 74.5 56.5 

 Private 25.5 43.5 

Institutional Type x Control    

 Public university 72.4 52.6 

 Public four-year college 2.0 3.9 

 Private university 13.7 29.3 

 Private four-year college 11.7 14.2 

 

Measures 
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The TFS and YFCY surveys included a wide selection of variables that allowed for 

statistically and theoretically driven testing as informed by the conceptual framework described 

in chapter two. These data sources also allowed this study to control for variation among student 

backgrounds, pre-college characteristics, and college experiences to produce a salient model for 

predicting science self-efficacy and science identity for first-year Southeast Asian students, in 

addition to allowing for the comparison of these outcomes across AAPI subgroups.  

Dependent Variables: Science Self-Efficacy and Science Identity 

The dependent variables (DV) for this study were two latent constructs for science self-

efficacy and science identity, which respectively represent the self-efficacy and outcome 

expectations tenets from SCCT. Latent constructs are underlying concepts that are not 

observable and therefore cannot be ascertained through individual questions asked on the survey. 

For example, there was no single questions that could be asked on the TFS or YFCY that could 

capture students’ science self-efficacy or science identity. Instead, several items from each 

respective survey were combined through factor analysis to produce factors that represented 

these two science-specific psychosocial dependent outcomes.  

Through item response theory, HERI validated these latent constructs by using 10 self-

rated science self-efficacy-based questions and four self-rated science association questions from 

the TFS/YFCY surveys as outlined in Table 3.3 below (HERI Technical Report, 2016-2017). 

Additionally, these 14 measures were available across all administrations of TFS and YFCY that 

this study is using. Although these two measures were validated across all students who 

completed the TFS and YFCY surveys, I conducted a confirmatory factor analyses for the 

restricted sample for this study. Table 3.6 shows that the model for science self-efficacy and 

science identity factors held together for this sample of AAPI students.  
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Table 3.3 

Single-Item Measures for Science Self-Efficacy and Science Identity  

Measure 

Science self-efficacy 

 Using technical science skills 

Generating research questions 

Determining how to collect appropriate data 

Explaining the results of a study 

Using scientific literature to guide research 

Integrating results from multiple studies 

Asking relevant questions 

Identifying what is known and not know about a problem 

Understanding scientific concepts 

Seeing connections between different areas of science and mathematics 

Science identity 

 Sense of belonging among community of scientist 

Personal satisfaction from working with a team of researchers 

I think of myself as a scientist 

I feel like I belong in the field of science 

 

Each of these 14 questions had answer choices ranging from responses including, 

“strongly disagree,” “disagree somewhat,” “neutral,” “agree somewhat,” and “strongly agree.”  

Independent Variables 

The selection of independent variables was guided by the conceptual framework of this 

study and include student inputs (e.g., gender, race/ethnicity), environmental influences (e.g.,  

socioeconomic status), learning experiences (e.g., in-classroom, out-of-classroom), community 

cultural wealth (e.g., family support), and cultural validation (e.g., participation in ethnic 

organizations) (Carlone & Johnson, 2007; Lent et al., 1994, 2000, 2000; Maramba & Palmer, 

2014; Sablan, 2019; Yosso, 2005) . Table 3.4 shows the full list of variables and their respective 

scales. Importantly, this study utilized secondary data and although the TFS and YFCY surveys 

offer a robust selection of  

Table 3.4 

Variable Definitions and Coding Schemes 

Framework  Variable/Construct Definition/Coding 
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SCCT: Self-Efficacy 

(Dependent Variable) 

 

Science self-efficacy 

 

Ten-item factor scale (Table 3.6) 

 

SCCT: Outcome 

Expectations 

(Dependent Variable) 

 

Science identity 

 

Four-item factor scale (Table 3.6) 

SCCT: Inputs & 

Environmental 

Influences 

 

 

 

 

 

 

 

 

Race/ethnicity 

 

 

 

 

 

 

 

 

 

Gendera 

 

 

 

Citizenship status 

 

 

 

 

High school GPA 

 

 

Years studying 

mathematics 

 

 

 

Years studying physical 

science 

 

 

Years studying biological 

science 

 

 

Years studying computer 

science 

 

 

Students were able to select from six 

distinct Asian American and Pacific 

Islander subgroups which include: 

Southeast Asian 

East Asian 

Filipina/o/x 

South Asian  

Native Hawaiian/Pacific Islander 

Other Asian 

 

1 = Man; 2 = Woman; 3 = 

Genderqueer, gender non-

conforming, other identity 

 

1 = None of the above; 2 = 

International student (i.e., F-1 or M-1 

visa); 3 = Permanent resident (green 

card); 4 = U.S. Citizen 

 

1 = D; 2 = C; 3 = C+; 4 = B-; 5 = B; 

6 = B+; 7 = A-; 8 = A or A+ 

 

1 = None; 2 = Less than one; 3 = 

One; 4 = Two; 5 = Three, 6 = Four; 7 

= Five or more 

 

1 = None; 2 = Less than one; 3 = 

One; 4 = Two; 5 = Three, 6 = Four; 7 

= Five or more 

 

1 = None; 2 = Less than one; 3 = 

One; 4 = Two; 5 = Three, 6 = Four; 7 

= Five or more 

 

1 = None; 2 = Less than one; 3 = 

One; 4 = Two; 5 = Three, 6 = Four; 7 

= Five or more 
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Do you have any concern 

about your ability to 

finance your college 

education? 

 

 

First-generation status 

 

Pell grant recipient 

 

Need-based 

grant/scholarship 

recipient 

 

1 = None (I am confident that I will 

have sufficient funds); 2 = Some (but 

I probably will have enough funds); 3 

= Major (not sure I will have enough 

funds to complete college) 

 

1 = No; 2 = Yes 

 

1 = No; 2 = Yes 

 

1 = No; 2 = Yes 

SCCT: Learning 

Experiences 

Taken a course or first-

year seminar designed to 

help students adjust to 

college 

 

Learning experiences 

factor  

 

Contributed to class 

discussions 

 

Worked with classmates 

on group projects 

1 = No; 2 = Yes 

 

 

 

 

Three-item factor scale (Table 3.6) 

 

 

1 = Not at All; 2 = Occasionally; 3 = 

Frequently 

 

1 = Not at All; 2 = Occasionally; 3 = 

Frequently 

 

CCW: Aspirational 

Capital 

 

Will you pursue a science-

related research career? 

 

 

Aspirational capital: 

leadership goals 

 

Aspirational capital: 

social goals 

 

 

1 = Definitely No; 2 = Probably No; 

3 = Uncertain; 4 = Probably Yes; 5 = 

Definitely Yes 

 

Three-item factor scale (Table 3.6) 

 

 

Four-item factor scale (Table 3.6) 

CCW: Resistant 

Capital 

There is a lot of racial 

tension on this campus 

 

Resistant capital: 

navigating systems 

 

1 = Strongly Disagree; 2 = Disagree; 

3 = Agree; 4 = Strongly Agree 

 

Three-item factor scale (Table 3.6) 
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CCW: Navigational 

Capital 

Navigational capital 

factor: accessing service-

based resources 

 

Six-item factor scale (Table 3.6) 

CCW: Familial Capital Felt that your family 

supported you to succeed 

 

Felt that your family 

responsibilities interfered 

with your schoolwork 

 

Family capital factor: 

family interactions 

 

1 = Not at All; 2 = Occasionally; 3 = 

Frequently 

 

1 = Not at All; 2 = Occasionally; 3 = 

Frequently 

 

 

Two-item factor scale (Table 3.6) 

CCW: Social Capital Social capital factor: 

external faculty and staff 

interactions 

 

Social capital factor: 

Faculty and staff general 

support 

 

Develop close friendships 

with other students 

Three-item factor scale (Table 3.6) 

 

 

 

Two-item factor scale (Table 3.6) 

 

 

 

1 = Very Difficult; 2 = Somewhat 

Difficult; 3 = Somewhat Easy; 4 = 

Very Easy 

 

CCW: Cultural Capital  

 

Participated in: An 

ethnic/racial student 

organization 

 

Cultural capital factor: 

ethnic identity threat 

 

1 = No; 2 = Yes 

 

 

 

Two-item factor scale (Table 3.6) 

a Gender is a socially constructed concept and is not interchangeable with sex. The 2016-2017 

administration asked students to self-select their sex whereas the subsequent administrations 

between 2017-2020 asked students to self-select their gender identity 

variables, they were not created or administered with consideration for the theoretical 

perspectives that guided this study. Thus, the process of selecting independent variables for this 

study was based on how each construct within each theoretical perspective was defined. It is also 

important to note that the independent variables described were available across all 

administrations of TFS and YFCY that this study is using. 
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Person inputs describes characteristics, predispositions, and experiences that students 

bring with them to college such as their gender and racial/ethnic identities. Importantly, given the 

differing sociopolitical histories between domestic and international AAPI students, a variable 

for citizenship status was included in this study. Furthermore, students who identified as a STEM 

major were categorized as biological/life science, engineering, computer science or math, or 

physical sciences under the aggregated major variable. Additionally, the pre-test variables for 

science identity and science self-efficacy were also included in the person input block since it 

was important to understand the level of science self-efficacy and science identity that students 

entered college with.  

Environmental influences included the contextual backgrounds that students are coming 

from when entering college. These variables included socioeconomic status proxies such as 

receiving Pell grants and/or need-based grants/scholarships.   

Within the context of college, learning experiences included in-class and out-of-class 

experiences that 1) describe how students gained new knowledge and 2) how that new 

knowledge may have developed. According to SCCT, learning experiences are a critical 

mediator in self-efficacy development and, as such, the inclusion of measures that captured 

learning opportunities (such as participation in undergraduate research) and pedagogical 

approaches (such as group work within the classroom) were important to include in this study.  

 The next blocks of variables selected for this study were guided by CCW (Yosso, 2005) 

and cultural validation (Maramba & Palmer, 2014). Furthermore, several factors were created to 

represent forms of capital from CCW (Sablan, 2019). This section describes how well the 

variables available on TFS/YFCY mapped onto CCW and cultural validation.  

Aspirational capital describes the goals that students hold as they navigate college.  The 
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variables selected reflect students’ aspirations and goals related to self (e.g., becoming an 

authority in my field), career goals (e.g., it is important for me to pursue a science-related 

career), and community (e.g., becoming a community leader).  

Resistant capital explains the perseverance students use to push through systemic 

challenges and barriers. To best capture this resistant capital in this study, measures related to 

academic and discriminatory challenges were selected. Unfortunately, there were no variables on 

the TFS or YFCY that directly measured a student’s perseverance in pushing through systemic 

challenges and barriers. At best, variables available on these surveys either captured student 

skills (e.g., adjust to the academic demands of college) related to perseverance or student 

experiences with systemic and discriminatory challenges (e.g., There is a lot of racial tension on 

campus). 

Navigational capital stresses the importance of finding and utilizing resources. As such, 

it was important for this study to include variables that illuminated if students were accessing 

resources such as advising or writing centers within their institutions. The variables selected for 

this construct focused on resources beyond the classroom that students utilized (e.g., writing 

center, student psychological services).  

Familial capital describes the importance of (immediate and extended) family in a 

student’s college journey. Therefore, I selected measures that accounted for family interactions 

(e.g., parents/guardians, siblings, or extended family) during the first college year. While these 

variable were able to capture if students interacted with their immediate family, it does not 

include friends who are considered family, which is an important piece of familial capital. 

Furthermore, while these variables measured if students were interacting with their family, it did 

not provide details about what type of interactions were occurring, which are also important 
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within CCW.  

Social capital helps guide students through institutional systems by tapping into key 

players that can help students navigate through the challenges of colleges. To capture this 

construct, variables measuring student interaction with faculty and staff and how they feel about 

those interactions were included in this study. The variables selected for this block included the 

frequency of interaction with key institutional players in addition to students’ perception of these 

key players.  

Lastly cultural capital and cultural validation explains the desire for students to learn 

about their culture and share what they have learned. Ultimately, students hope to take what they 

have learned about their culture and give back to their communities. The measures available on 

TFS and YFCY that captured this final block were fairly limited and the variables that did exist 

worked best as proxy variables. For example, one of the selected measures highlighted  if they 

participated in an ethnic/racial organization, but the assumption cannot be made that this 

experience was related to Southeast Asian culture since they could have joined another ethnic 

organization that was different than their own racial/ethnic identity. Furthermore, there were two 

measures that captured students’ ethnic experiences related to feeling threatened because of 

one’s race/ethnicity and feeling ignored or invisible because of one’s race/ethnicity which may 

somewhat account for cultural knowledge, familiarity, and expression, yet there were no 

variables that captured cultural advocacy. In the overall regression models, the cultural capital 

and cultural validation blocks were extremely limited.  

Table 3.5 

Descriptive Statistics for Predictors of Science Self-Efficacy and Science Identity (n=1,286) 

Variable/Construct Mean SD Min, Max % Missing 

Science self-efficacy (pre-test) 50.89 9.43 17.22, 72.43 3.2 

Science self-efficacy 49.81 9.71 14.21, 73.25 15.6 

Science identity (pre-test) 56.77 7.13 33.36, 71.24 6.5 
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Science identity 55.56 7.54 33.36, 72.87 15.2 

Race/ethnicity -- -- 1, 7 0.0 

Gender -- -- 1, 3 1.2 

High school GPA 7.32 .876 2, 8 0.9 

Years studying mathematics 5.82 .786 1, 7 0.8 

Years studying physical science 4.10 1.488 1, 7 1.6 

Years studying biological 

sciences 
3.98 1.105 1, 7 12.7 

Years studying computer 

science 
1.97 1.345 1, 7 12.8 

Do you have any concern about 

your ability to finance your 

college education? 

1.82 .611 1, 3 1.2 

Pell grant recipient 1.27 .443 1, 2 3.1 

First-generation status 1.14 .350 1, 2 12.5 

Need-based grant/scholarship 

recipient 
1.38 .487 1, 2 3.1 

Taken a course or first-year 

seminar designed to help 

students adjust to college 

1.36 .479 1, 2 26.2 

Learning experiences factor      

Contributed to class discussions 2.20 .565 1, 3 17.1 

Worked with classmates on 

group projects 
2.07 .568 1, 3 20.5 

Will you pursue a science-

related research career? 
3.79 1.048 1, 5 5.0 

Aspirational capital: leadership 

goals 
3.92 1.15 1.49, 5.95 7.0 

Aspirational capital: social 

goals 
6.64 1.79 2.60, 10.40 7.6 

There is a lot of racial tension 

on this campus 
1.99 .638 1, 4 11.51 

Resistant capital: navigating 

systems 
6.15 1.74 2.43, 9.72 8.6 

Navigational capital factor: 

accessing service-based 

resources 

4.53 1.12 3.08, 9.24 18.4 

Felt that your family supported 

you to succeed 
2.37 .690 1, 3 5.8 

Felt that your family 

responsibilities interfered with 

your schoolwork 

1.47 .638 1, 3 13.0 

Family capital factor: family 

interactions 
6.52 2.06 1.57, 9.42 11.4 

Social capital factor: external 

faculty and staff interactions 
4.98 1.90 2.09, 12.52 4.5 
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Social capital factor: faculty 

and staff general support 
4.77 1.46 1.77, 7.06 12.1 

Develop close friendships with 

other students 
2.69 .951 1, 4 8.5 

Participated in: An ethnic/racial 

student organization 
1.22 .415 1, 2 15.9 

Cultural capital factor: ethnic 

identity threat 
3.12 1.80 1.77, 8.83 14.9 

 

Data Analysis 

 The prior section focused on the data source, sample, and measures that were vital in 

addressing this study’s research questions. The next section of this chapter provides a description 

of and justification for the analytic procedures that were used to answer the research questions. 

Importantly, the analytic decisions for this study were guided by integrating appropriate 

statistical tests and this study’s conceptual framing. As such, the decisions described in the 

subsequent subsections weaved in quantitative approaches to minimize as much statistical and 

conceptual bias as possible in addition to ensuring that I centered Southeast Asian students in my 

analyses. The alpha level was set at 0.05 for all statistical tests in this study. 

Variable Coding 

 Dummy coding was utilized for all categorical independent variables in this study. These 

categorical variables included gender, Pell grant recipient, need-based grants/scholarships 

recipient, citizenship status, completion of a first-year seminar course, and participation in an 

ethnic organization. For gender, the reference group was set as male. For all other categorical 

variables with a yes/no responses, the reference group was set as no. 

 AAPI ethnic subgroups were coded into the following seven groups: any students self-

identifying as Southeast Asian (including if they identified multi-ethnic), students identifying 

only as East Asian, students identifying only as Filipina/o/x, students identifying only as South 
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Asian, students identifying only as Other Asian, students identifying only as Native Hawaiian 

and/or Pacific Islander, and students identifying as non-Southeast Asian and multi-ethnic. The 

decision to group students who identified only as Southeast Asian and identified as multi-ethnic 

Southeast Asian was to conceptually capture all Southeast Asian experiences in this sample and 

to statistically have a large enough sample to run a separate regression model for Southeast 

Asian students since this group is the focus of this study. Among the students in this study who 

identified as Southeast Asian, 74.9% identified only as Southeast Asian, 21.1% also identified as 

East Asian, 2.0% also identified as Filipina/o/x, 1.0% also identified as South Asian, and also 

1.0% identified as other Asian.  

Factor Analyses 

 Following dummy coding of the variables as described in the prior section, confirmatory 

factor analyses was completed 1) to validate science self-efficacy and science identity for this 

study’s sample and 2) to create salient constructs for tenets described in this study’s conceptual 

framework (e.g., cultural capital, social capital). Importantly, the operationalization and 

validation of CCW’s forms of capital were guided by Sablan’s (2019) recommendation of 

utilizing measurement theory, such as factor analysis, to examine CCW through quantitative 

inquiries. Confirmatory factor analysis is a quantitative method of dimension reduction that 

creates a factor or several factors from various measures. Specifically, confirmatory factor 

analysis takes an a priori approach, drawing from theories and models to guide the production of 

a factor. Model estimations were used to test if a factor held together statistically. In this case, 

factor loadings and Cronbach’s alpha were used to determine the salience of each dependent 

factor for this study.  

 As mentioned in a prior section, a factor for science self-efficacy was created by HERI 
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using ten measures that encompassed observable traits that represented this underlying construct. 

Similarly, science identity was also created by HERI using four measures. Once again, HERI 

validated these two factors using item response theory (HERI Technical Report, 2012), but since 

these factors were not validated for just AAPI students, I confirmed these factors before running 

descriptive and inferential analyses. Additionally, given the relatively small sample of Southeast 

Asian students in this study and the breadth of single measures that captured the tenets described 

by this study’s conceptual framework, factors were also created for aspirational capital, learning 

experiences, familial capital, resistant capital, social capital, navigational capital, and cultural 

capital (Sablan, 2019). These factors can be found in Table 3.6 with their respective factor 

loadings and Cronbach alphas.  

Table 3.6 

Factor Loadings and Reliability Statistics for Composite Measures 

Measures Factor Loadings 

Aspirational Capital (Leadership Goals) (n=1,196; Cronbach’s alpha = 0.712)  

 Goal: becoming an authority in my field 0.744 

 

Goal: obtaining recognition from my colleagues for contributions in my 

special field 

0.744 

Aspirational Capital (Social Goals) (n=1,188; Cronbach’s alpha = 0.750)  

 Goal: becoming a community leader 0.721 

 Goal: helping others who are in difficulty 0.675 

 Goal: helping to promote racial understanding 0.664 

 Goal: influencing social values 0.560 

Cultural Capital (Ethnic Identity Threat) (n=1,095; Cronbach’s alpha = 0.874)  

 Ethnic experience: felt insulted or threatened because of your race/ethnicity 0.883 

 Ethnic experience: felt ignored or invisible because of your race/ethnicity 0.883 

Familial Capital (Family Interactions) (n=1,154; Cronbach’s alpha = 0.758)  

 Interact: your parents/guardians 0.785 

 Interact: your siblings or extended family 0.785 

Learning Experiences (Classroom Faculty Support) (n=1,208; Cronbach’s alpha 

= 0.797) 

 

 Felt: that my contributions were valued in class 0.807 

 Felt: that faculty encouraged me to ask questions and participate in discussions 0.729 
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 Felt: that faculty provided me with feedback that helped me assess my 

progress in class 

0.723 

Navigational Capital (Service-Based Resources) (n=1,050; Cronbach’s alpha = 

0.681) 

 

 Services: study skills advising  0.600 

 Services: academic advising  0.555 

  Services: career services  0.552 

 Services: writing center  0.506 

 Services: financial aid advising  0.441 

 Services: student health services  0.427 

Resistant Capital (Academic Adjustment) (n=1,175; Cronbach’s alpha = 0.851)  

 Ease: adjust to the academic demands of college 0.845 

 Ease: develop effective study skills 0.828 

 Ease: manage your time effectively 0.758 

Science Identity (Pre-test) (n=1,208; Cronbach’s alpha = 0.849)  

 Associations: I have a strong sense of belonging to a community of scientists 0.850 

 

Associations: I derive great personal satisfaction from working on a team that 

is doing important research 

0.789 

 Associations: I think of myself as a scientist 0.784 

 Associations: I feel like I belong in the field of science 0.632 

Science Identity (n=993; Cronbach’s alpha = 0.867)  

 Associations: I have a strong sense of belonging to a community of scientists 0.874 

 

Associations: I derive great personal satisfaction from working on a team that 

is doing important research 

0.808 

 Associations: I think of myself as a scientist 0.759 

 Associations: I feel like I belong in the field of science 0.709 

Science Self-Efficacy (Pre-test) (n=1,231; Cronbach’s alpha = 0.910)  

 

Skills: use technical science skills (use of tools, instruments, and/or 

techniques) 

0.790 

 Skills: generate an answerable research question 0.776 

 Skills: determine how to collect appropriate data 0.772 

 Skills: explain the results of a study 0.748 

 Skills: use scientific literature to guide research 0.729 

 Skills: integrate results from multiple studies 0.711 

 Skills: ask relevant questions 0.670 

 Skills: identify what is known and not known about a problem 0.662 

 Skills: understand scientific concepts 0.643 

 Skills: see connections between different areas of science and mathematics 0.602 

Science Self-Efficacy (n=972; Cronbach’s alpha = 0.955)  

 

Skills: use technical science skills (use of tools, instruments, and/or 

techniques) 

0.877 
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 Skills: generate an answerable research question 0.876 

 Skills: determine how to collect appropriate data 0.870 

 Skills: explain the results of a study 0.846 

 Skills: use scientific literature to guide research 0.841 

 Skills: integrate results from multiple studies 0.837 

 Skills: ask relevant questions 0.821 

 Skills: identify what is known and not known about a problem 0.814 

 Skills: understand scientific concepts 0.748 

 Skills: see connections between different areas of science and mathematics 0.723 

Social Capital (External Faculty and Staff Interaction) (n=1,228; Cronbach’s 

alpha = 0.731) 

 

 Interact: faculty outside of class or office hours 0.753 

 Interact: faculty during office hours 0.714 

 Interact: academic advisors/counselors 0.620 

Social Capital (Faculty and Staff General Support) (n=1,130; Cronbach’s alpha = 

0.876) 

 

 Opinion: at least one staff member has taken an interest in my development 0.883 

 Opinion: at least one faculty member has taken an interest in my development 0.883 

 

Descriptive Analyses 

 Descriptive analyses were used to answer the first three research questions for this study. 

Specifically, a combination of frequencies, crosstabulations with chi-square statistical testing and 

Bonferroni corrections, and ANOVAs with Dunnett’s test revealed the characteristics of 

Southeast Asian STEM students and their AAPI peers in this study and how science self-efficacy 

and science identity changed over their first college year for these students. 

The first research question aimed to understand the pre-college academic, background, 

and science-related psychosocial characteristics of students in this study. In addition to 

unpacking the proportional representation of AAPI subgroups within this study, it was also 

important to examine the academic (e.g., high school experiences), background (e.g., SES), and 

psychosocial traits (e.g., science self-efficacy, science identity) of each AAPI subgroup when 

they started college. As mentioned in the first chapter of this dissertation, this study aimed to 
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address the problem of data aggregation to illuminate the differences in experiences and stories 

of each AAPI subgroup, with a specific focus on Southeast Asian students. As such, simple 

frequencies were performed to obtain a basic picture of the numerical and proportional 

representation of AAPI subgroups in this dataset. Subsequently, two-way crosstabulations and 

one-way ANOVAs were run to uncover the academic, background, and psychosocial 

characteristics of each AAPI subgroup. Additionally, post-hoc tests were conducted to reveal 

differences between Southeast Asian STEM college students and their AAPI peers across these 

measures.  

Research question two and three focused on how science self-efficacy and science 

identity change from the start of the first college year to the end of the first college year for 

AAPI STEM college students. Since science self-efficacy and science identity were measured as 

a continuous variable, a combination of independent samples t-tests, ANOVAs, and general 

linear modeling were used to answer these research questions. Specifically, t-test were used to 

reveal significant changes in science self-efficacy and science identity for each AAPI subgroup. 

The specific goal of these questions was to see if there was a growth, decline, or no change in 

science self-efficacy and science identity during the first college year. Subsequently, I then tested 

for differences in these changes between Southeast Asian students and their AAPI peers utilizing 

a combination of ANOVA and general linear modeling. As literature has provided empirical 

evidence on the salience of the first college year and given that science self-efficacy and science 

identity are the two primary (dependent) variables of interests for this study, it was important to 

understand the nature of the change for these constructs before addressing the final two research 

questions.  

Missing Values Analyses 
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 Given the relatively small sample sizes utilized in this study, it was important to conduct 

an analysis of missing values that could provide the most robust estimation possible to retain as 

much as the sample as possible for regression analyses. Scholars have touted multiple imputation 

(MI) as a best practice for dealing with missing data (Myers, 2011). The decision to employ MI 

was further supported by three major considerations which included 1) staying as true as possible 

to the responses provided by the students, 2) utilizing a statistical technique that provided the 

most accurate representation of students who may have not answered questions on the surveys, 

and 3) statistically reducing the bias in the estimation of missing values. To start, Little’s 

Missing Completely at Random (MCAR) analysis was conducted on all variables in the 

regression models, which identified patterns of missing data across cases, variables, and values. 

Next, with the exception of gender, race/ethnicity, and the dependent variables, missing values 

for independent variables in the models were imputed with 50 iterations which were then pooled 

for regression analyses. Further, each variable in the regression models were utilized as 

predictors for imputing missing values. Ultimately, the aim of employing multiple imputation for 

dealing with missing data was to optimize the data available in the final sample of this study so 

that the examination of the research questions yielded statistical power while retaining the truest 

story possible for Southeast Asian STEM college students. 

Regression Analyses 

After running descriptive analyses for science self-efficacy and science identity of 

Southeast Asian STEM students as compared to their AAPI counterparts and imputing a pooled 

dataset, research questions four and five aimed to unveil some explanatory power of science self-

efficacy and science identity through ordinary least squares regression.  

 Ordinary least squares regression was utilized in order to examine the relationship 
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between key independent variables, such as gender and college experiences, and the dependent 

variables, science self-efficacy and science identity, while controlling for person inputs, 

background/contextual characteristics. Within this analysis, the conceptual framing of this study 

guided the regression analyses for these final two research questions. SCCT guided the temporal 

and spatial placement of each independent variable into blocks whereas science identity, 

community cultural wealth, and cultural validation provided direction on selecting potential 

predictors that would be important in the overall regression model, which was important to 

highlight in the results section, and how each of these findings are explained in the discussion 

section. Nine blocks (as described in table 3.3 in the prior section) were created for each of the 

regression models for this study. To optimize the temporal relationship between the independent 

variables and dependent variables for this study, person-inputs entered the regression model first 

followed by environmental influences. The third block to enter the regression models was 

aspirational capital since most of the aspirational variables were measured during the TFS 

administration at the start of the college year. The order of the final six blocks entered in the 

following order: learning experiences, familial capital, resistant capital, social capital, 

navigational capital, and cultural capital. The order of the final six blocks was less concerned 

with the temporal placement in the model since this study’s longitudinal dataset only offers two 

time-points and it was not possible to distinguish what experiences students had first. Instead, the 

blocking of the final six constructs placed more emphasis on the spatial placement of these 

experiences as described by SCCT and CCW.  

 Two regression models were executed for each of the final two research questions for this 

this study, one for all AAPI students in the sample (East Asian, Filipina/o/x, South Asian, 

Southeast Asian, Native Hawaiian/Pacific Islander, Other Asian) and one that only included 
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Southeast Asian students. Each model included the same independent variables. The purpose of 

running two regression models for each of the final two research questions was to allow for 

comparison of salient predictors between Southeast Asian students and all AAPI students in the 

aggregate. As mentioned in the prior two chapters, research often aggregates AAPI students, 

therefore this study provides evidence for the importance of disaggregating these groups. While 

this study uniquely examined Southeast Asian students, this approach also presented limitations 

which are discussed in the section below. The purpose of this dissertation was to unpack 

differences between Southeast Asian students all AAPI student subgroups together to illuminate 

stories that are truer and specific to each subgroup, and to counter the narrative that all AAPI 

students share similar backgrounds and successes.  

Limitations 

The purpose of this study was to quantitatively examine science self-efficacy and science 

identity development of Southeast Asian STEM college students during their first college year, 

as compared to other AAPI subgroups. It is important to note that, generally, a quantitative study 

will not provide the depth of stories that can be extracted and told through qualitative 

methodologies. Still, through the integration of prior research, theory, and statistical 

methodologies, this study aimed to center the narrative on Southeast Asian students as much as 

possible. Yet, there are some limitations that are discussed in this section related to the data 

source, study sample, methodological decisions, and the generalizability of the study’s findings.  

 The first limitation for this study is concerned with the data sources utilized in this study. 

While it was previously discussed that TFS and YFCY provided a robust selection of variables 

that were vital in the selection of independent variables for this study, there were limited options 

that were available to examine the cultural influences that prior literature on Southeast Asian 
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college students have found to be salient in their success. As such, the discussion section  draws 

heavily from the cultural sphere of the conceptual framing for this study to explain the results 

and provide implications for future studies.  

Another limitation related to the study’s sample is concerned with the oversampling of 

specific students and institutions within this dataset. At the institutional level, data was primarily 

collected from four-year colleges and universities. Additionally, prior research suggest that 

Southeast Asian students largely attend community colleges (CARE, 2010; Maramba, 2011). As 

such, the findings of this study were not representative of all Southeast Asian or other AAPI 

STEM students within the U.S. higher education system which consists of a robust network of 

institutional types, including community colleges. At the student level, the data skewed slightly 

toward responses from female students, students from high socioeconomic status, and continuing 

generation students, and, therefore, is not generalizable to all first-year AAPI STEM college 

students. 

The decision to produce two regression models, one that included only Southeast Asian 

students and the second which included Southeast Asian students with all other AAPI subgroups 

offered this study the opportunity to compare the experiences of Southeast Asian students as 

their own unique group versus when they are aggregated with all other AAPI students. While this 

approach enhanced the opportunity to center Southeast Asian students for this study, a limitation 

of this decision is that I aggregated all other AAPI subgroups together, which is an approach that, 

generally, should be avoided since data aggregation often cloaks the nuances and uniqueness of 

each group. Ultimately, while it is important to give equal consideration to each unique AAPI 

subgroup, deciding to proceed with this two-model approach best centered Southeast Asian 

students in this study.   
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Related to the aggregation of AAPI students, although this study advanced knowledge by 

disaggregating AAPI students into seven distinct ethnic categories and centered the narrative of 

Southeast Asian students, I acknowledge that Southeast Asian students (and other AAPI 

subgroups) comprise of even more unique diasporas. For example, Southeast Asian students are 

further comprised of unique subgroups such as Burmese, Cambodian, Hmong, Thai, and 

Vietnamese students, among others. Given that race is a politically and socially constructed and 

racial/ethnic groupings are evolving to be more considerate and inclusive of the diverse histories 

of ethnic subgroups, this study was only able to go as far as examining AAPI students in seven 

disaggregated categories.   

The final limitation for this study was that utilizing pre-existing secondary data did not 

fully capture the complexities of this study’s conceptual framework, especially community 

cultural wealth. As mentioned earlier, the operationalization of CCW factors were guided by 

Sablan’s (2019) study that suggested a method for quantitively investigating CCW. Whereas 

Sablan’s (2019) study created a survey that captured the forms of capital presented by CCW, this 

study was conducted using surveys that had already been administered and not specifically 

guided by CCW. Furthermore, although there was rich and robust data offered with this dataset, 

this study was unable to explain the depth that may come from a qualitative study on the science 

identity and science self-efficacy development of first-time first-year Southeast Asian college 

STEM students. Yet, Southeast Asian college STEM students are severely understudied and this 

quantitative approach in examining this problem provides future research directions.  

Positionality 

 I enter my dissertation study with an extensive background that has intersected with my 

identity as a Cambodian man. This extensive background includes my experiences as an 
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undergraduate STEM student, a student affairs professional working toward STEM student 

success, and as a higher education researcher that has spent the majority of his pre-dissertation 

training examining the early psychosocial development of college STEM students. As a first-

generation college student from a low-SES upbringing with limited resources and capital, I 

thought the most important tool toward success was studying independently and using 

performance on examinations of reinforce my success in STEM. Unfortunately, I did not 

perform well as a STEM major, barely graduating with a B.S. and almost immediately leaving 

STEM after graduation when I could not acquire employment in a STEM field. As I took a role 

in student affairs for a STEM department poised to improve student success for STEM students, 

I began to understand the importance of success markers such as growth mindset, academic grit, 

sense of belonging, and other psychosocial factors that have been found to be salient in 

improving student persistence in STEM. Upon leaving my position as a student affairs 

professional and entering the higher education arena as a research scholar, I began to examine 

early development psychosocial factors such as science self-efficacy for STEM students, 

specifically focusing on URM students. With this extensive background, I approach my 

dissertation study with two goals specific to my positionality which include 1) unpacking college 

experiences for Southeast Asian students and 2) emphasizing the importance of success markers 

that go beyond the traditional markers of test scores. The aim of this approach hopes to 1) 

challenge research to acknowledge AAPI subgroups who have been historically excluded from 

research and practice and 2) provide higher education institutions with evidence to leverage 

tailored resources for students from varying racial/ethnic backgrounds, especially within STEM. 

Thus, the methodological decisions and discussion of results is not only be informed by this 

study’s conceptual framework but will  incorporate my background and experiences. 
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Summary 

 Chapter three described the methodological design employed to examine the early 

development of science identity and science self-efficacy of first-time first-year Southeast Asian 

STEM college students during their first college year to better understand what predictors are 

most salient in the development of these psychosocial constructs. Utilizing matched samples 

from five cohorts of the TFS and YFCY survey administrations, through ordinary least squares 

regression, and guided by social cognitive career theory, science identity, community cultural 

wealth, and cultural validation, this study examines a wide range of predictors that may be 

salient in the development of science identity and science self-efficacy for Southeast Asian 

STEM college students during their first college year. Further, this study aims to compare how 

these psychosocial developments for Southeast Asian students compare to other students from 

other AAPI ethnic subgroups by applying a regression model that includes all AAPI students in 

the sample in addition to a regression model that only includes Southeast Asian students. These 

methodological decisions aim to center the development of Southeast Asian college students, 

who, in prior studies, have often been grouped in the AAPI aggregate.   

 

 

 

 

 

 

 



 
 

69 
 

CHAPTER FOUR: RESULTS 

 This study explored the development of science self-efficacy and science identity among 

Southeast Asian STEM students during their first year of college, with a focus on how these 

outcomes related to these students’ unique backgrounds and academic experiences prior to and 

during the first college year. First, I utilized descriptive statistics to build a foundation for 

understanding the differences between Southeast Asian STEM college students and their AAPI 

STEM peers in terms of their pre-college characteristics, experiences, science self-efficacy, and 

science identity. I then examined how science self-efficacy and science identity changed over the 

first college year for Southeast Asian students to see if there were notable differences in these 

changes when compared to other AAPI subgroups. Through regression analyses, I concluded my 

investigation by testing for salient predictors of science self-efficacy and science identity 

development during the first college year for Southeast Asian students and compared the 

significance of these predictors against AAPI students in the aggregate. This chapter describes 

the findings organized around each of my research questions. 

Research Question One: Comparison of Pre-College Background Characteristics, 

Academic Experiences, Science Self-Efficacy, and Science Identity Between Southeast 

Asian Students and Their AAPI Peers at the Start of College 

Before examining how science self-efficacy and science identity developed during the 

first college year for Southeast Asian students, it was important to first understand their 

background characteristics and academic experiences prior to entering college. Further, potential 

differences for these factors were assessed between Southeast Asian students and other AAPI 

subgroups. These subgroups included East Asian, Filipina/o/x, South Asian, Native 

Hawaiian/Pacific Islander, other Asian, and non-Southeast Asian multi-ethnic subgroups. As 
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such, the first research question descriptively examined these characteristics and experiences in 

addition to the self-rated science self-efficacy and science identity of these students at the start of 

college. To test for differences, I utilized a series of crosstabulations with a Bonferroni correction 

and ANOVAs with a Dunnett’s test to compare these characteristics and experiences for 

Southeast Asian students and their AAPI peers. It is important to note that other Asian, Native 

Hawaiian/Pacific Islander, and non-Southeast Asian multi-ethnic subgroups did not meet cell 

size thresholds of n=5 (due to overall smaller sample sizes for each of these groups) for a handful 

of crosstabulations, which are noted in the Table 4.1. However, I acknowledge the importance of 

keeping the analytical results of Native Hawaiian/Pacific Islander, other Asian, and non-

Southeast Asian multiethnic students when possible because their stories are equally important 

and, thus, their results are shared when statistically possible. 

Background Characteristics of Southeast Asian STEM College Students  

 Southeast Asian students differed significantly when compared to their AAPI peers on a 

number of background characteristics. Table 4.1 shows these statistically significance differences 

between Southeast Asian students and other AAPI subgroups as demarcated by a bolded 

uppercase letter. To start, among each AAPI subgroup except for non-Southeast Asian 

multiethnic students, women made up a majority of the students in this sample. Additionally, no 

statistically significant differences emerged between Southeast Asian students and their AAPI 

peers in gender representation.  

In terms of generational status, 26.7% of Southeast Asian STEM students in the 

aggregate identified as first-generation college students, compared to 14.3% among all AAPI 

students. In particular, the proportion of Southeast Asian students who were first-generation was 

significantly higher than their AAPI peers with only 15.3% of East Asian students, 1.8% of 



 
 

71 
 

Table 4.1 

Proportional Differences of Academic and Background Characteristics Between First-Time First-Year Southeast Asian STEM College 

Students and their AAPI peersa,b,c 

 Percent Among AAPI Ethnic Subgroup 

 Southeast 

Asian 

(n=196) 

A 

East Asian 

only 

(n=681) 

B 

Filipina/o/x 

only 

(n=125) 

C 

South Asian 

only 

(n=204) 

D 

Other Asian 

only 

(n=29) 

E 

NHPI  

only 

(n=13) 

F 

Non-SEA 

multi-ethnic 

(n=38) 

G 

All AAPId 

(n=1,286) 

Gender         

   Woman 67.6 60.8 61.8 55.9 64.0 54.5 50.0 60.9 

   Man 31.9 38.9 38.2 43.6 36.0 45.5 50.0 38.7 

   Non-binary/other 0.5e 0.3e 0.0e 0.6e 0.0e 0.0e 0.0e 0.3e 

χ2=8.714, p>.05  

                 

First generation                 

   Yes 26.7 BCDG 15.3 1.8 7.5 21.7 9.1e 2.9e 14.3 

   No 73.3 BCDG 84.7 98.2 92.5 78.3 90.9 97.1 85.7 

χ2=48.423, p<.001  

                 

Received Pell grant                 

   Yes 43.2 BCD 24.7 25.8 18.6 32.1 33.3e 16.7 26.7 

   No 56.8 BCD 75.3 74.2 81.4 67.9 66.7 83.3 73.3 

χ2=37.355, p<.001  

                 

Received need-based 

grants/scholarships 

                

   Yes 57.0 BCDG 35.6 36.1 33.2  46.4 41.7 21.6 38.4 

   No 43.0 BCDG 64.4 63.9 66.8  53.6 58.3 78.4 61.6 

χ2=38.218, p<.001         

         

High school GPA         

   A or A+ 51.0 53.7 55.2 49.0 41.4 53.8 50.0 51.6 

   A- 38.8 34.9 28.0 32.8 34.5 30.8e 34.2 34.4 
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   B+ or below 9.2 11.7 16.8 17.6 17.2 15.4e 15.8 13.1 

χ2=25.738, p>.05         

 
a Capitalized superscripts denote differences between Southeast Asian students (A) and other AAPI subgroups (BCDEFG) for each 

variable listed 
b Statistical significance set at p<0.05 
c Sample sizes for each group may be slightly smaller across the variables listed in this paper due to missing values 
d AAPI column totals are included as a reference for numerical and proportional comparison for AAPI subgroups, but were not 

included in statistical significance testing 
e Cell sizes fell below the cell size threshold of n=5 for statistical significance testing 
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Filipina/o/x students, 7.5% of South Asian students, and 2.9% of non-Southeast Asian multi-

ethnic students identifying as first-generation college students. These findings underscore the 

importance of closely examining ethnic subgroups to accurately represent the unique 

characteristics of these groups that have historically been hidden behind aggregated racial data. 

In this case, Southeast Asian STEM students entered college as first-generation in higher 

proportions than other AAPI subgroups. 

 In addition to the differing patterns in generational status between Southeast Asian and 

other AAPI students, descriptive statistics revealed that a higher proportion of Southeast Asian 

students funded their college education through Pell grants and/or need-based grants, typically 

markers of low socioeconomic status since these awards are based on family income. Notably, 

43.2% of all Southeast Asian students received Pell grants, which was significantly higher than 

their East Asian (24.7%), Filipina/o/xx (25.8%), and South Asian (18.6%) peers. Similar trends 

emerged when examining the proportion of each AAPI subgroup receiving need-based grants 

with a little over half of Southeast Asian students (57.0%) receiving these scholarships, whereas 

only a little over a third of East Asian (35.6%), Filipina/o/x (36.1%), and South Asian (33.2%) 

students received these grants. As seen with prior findings discussed so far, by analyzing 

Southeast Asian students separately from the AAPI aggregate, a more accurate representation of 

Southeast Asian students’ background factors was revealed. 

Lastly, AAPI students differed significantly in their concern with being able to finance 

their college education. Specifically, as shown in Table 4.2, Southeast Asian students expressed 

having more concern about financing their college education when compared to East Asian and 

South Asian students. This finding is somewhat unsurprising given the differences in Southeast 

Asian students’ college generational status and their qualification for Pell and need-based grants. 
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With a better understanding of the background characteristics that Southeast Asian STEM 

students entered college with, I now describe their pre-college academic characteristics.  

Academic Characteristics of Southeast Asian STEM College Students 

 In examining high school GPA for AAPI STEM students, no statistically significant 

differences emerged across the AAPI subgroups in this study as shown in Table 4.1. Among all 

AAPI students, 51.6% had a high school GPA of an A or A+ average, 34.4% entered college 

with an A- average high school GPA, and 13.1% finished high school with a B+ average GPA or 

less, noting that Southeast Asian students are entering college with exceptional high school GPA 

averages that are comparable to their AAPI peers. Still, some differences in other pre-college 

factors emerged for Southeast Asian students, which are discussed next. 

 In addition to considering high school GPA as a pre-college factor for students, it was 

also important to consider other high school experiences that were relevant to the pre-college 

development of STEM students, such as STEM preparation. Table 4.2 describes the average 

number of years that Southeast Asian students and their AAPI peers spent studying specific 

disciplines within STEM during high school including math, physical sciences, biological 

sciences, and computer sciences. Statistically significant mean differences between Southeast 

Asian students and other AAPI student subgroups are denoted by a bolded uppercase letter. In 

terms of the number of years completed in relevant STEM courses, the mean scores for these 

measures were calculated based on the following scale: 1 = No year completed; 2 = Less than 

one year completed; 3 = One year completed; 4 = Two years completed; 5 = Three years 

completed, 6 = Four years completed; 7 = Five or more years completed. There were no notable 

differences for AAPI students in the number of years that these students completed for math, 

physical sciences, and biological sciences. Overall, AAPI students entering college STEM had
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Table 4.2 

Means Differences of Academic, Background, and Science-Related Psychosocial Characteristics of First-Time First-Year Southeast Asian 

STEM College Students and Their AAPI Peersa,b 

 Southeast 

Asian 

(n=196) 

A 

East Asian 

only 

(n=681) 

B 

Filipina/o/x 

only 

(n=125) 

C 

South Asian 

only 

(n=204) 

D 

Other Asian 

only 

(n=29) 

E 

NHPI  

only 

(n=13) 

F 

Non-SEA 

multi-ethnic 

(n=38) 

G 

All AAPIc 

(n=1,286) 

reference 

Concern with ability 

to finance your 

college education 

                

   Mean 1.95 BD 1.78 2.01 1.67 1.70 1.85 1.97 1.82 

   Standard deviation 0.60 0.61 0.58 0.61 0.61 0.69 0.59 0.61 

                 

Years of HS math 

completed 

                

   Mean 5.87 5.82 5.83 5.79 5.82 5.38 5.89 5.82 

   Standard deviation 0.59 0.77 0.85 0.96 0.91 0.96 0.61 0.79 

                 

Years of HS physical 

sciences completed 

                

   Mean 4.05 4.17 3.75 4.22 4.04 3.38 3.84 4.10 

   Standard deviation 1.37 1.44 1.37 1.70 1.95 1.50 1.57 1.49 

                 

Years of HS 

biological sciences 

completed 

                

   Mean 4.00 3.97 3.76 4.17 3.92 3.64 3.81 3.98 

   Standard deviation 1.12 1.07 0.91 1.21 1.69 1.43 0.93 1.11 

                 

Years of HS 

computer sciences 

completed 

                

   Mean 1.58 BD 2.12 1.64 2.11 2.00 2.09 1.56 1.97 
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   Standard deviation 1.05 1.38 1.12 1.50 1.67 1.14 1.08 1.35 

                 

Pre-college science 

self-efficacy 

                

   Mean 48.94 D 50.72 48.93 54.23 53.19 53.04 50.32 50.89 

   Standard deviation 9.44 8.90 9.83 9.90 10.35 5.96 10.47 9.43 

                 

Pre-college science 

identity 

                

   Mean 57.33  56.63 55.83 57.59 56.32 52.70 56.55 56.77 

   Standard deviation 7.08 6.78 6.98 8.27 7.49 6.86 6.89 7.14 

 
a Capitalized superscripts denote differences between Southeast Asian students (A) and other AAPI subgroups (BCDEFG) for each 

variable listed 
b Statistical significance set at p<0.05 
c AAPI column totals are included as a reference for numerical and proportional comparison for AAPI subgroups, but were not 

included in statistical significance testing
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the most preparation in math, followed by fairly equal levels of course completion in the physical 

and biological sciences, yet we see a significant gap in computer science course-taking. In 

addition to AAPI students mostly completing only one or fewer years of computer science during 

high school, differences emerged between AAPI subgroups, with Southeast Asian (Mean=1.58, 

SD=1.051) students taking fewer computer science courses when compared to East Asian 

(Mean=2.12, SD=1.384) and South Asian (Mean=2.11, SD=1.502) students. Taken together, 

examining high school preparation of AAPI students in the aggregate potentially painted 

Southeast Asian STEM students as well-prepared for pursuing their STEM majors in college, 

which held true for math, physical sciences, and biological sciences. Yet when looking more 

closely at the number of years of computer sciences completed by Southeast Asian students, it 

appears that these students finished fewer years than their East Asian and South Asian peers. 

This is especially important when considering the specific STEM disciplines that Southeast 

Asian students may pursue upon entering college and the implications pre-college coursework 

completion may have if they decide to major in computing fields. 

Pre-College Science Self-Efficacy 

 The final part of the first research question aimed to understand how Southeast Asian 

STEM students rated their science abilities and identities through two underlying construct called 

science self-efficacy and science identity.  

 Table 4.2 shows the results of the ANOVAs for science self-efficacy and science identity 

of AAPI students. At the start of their first college year, Southeast Asian STEM college students 

rated their science self-efficacy (Mean=48.935, SD=9.435) slightly lower than AAPI students in 

the aggregate (Mean=50.887, SD=9.431). Additionally, Southeast Asian students’ science self-

efficacy was significantly lower than their South Asian peers. Taken together, Southeast Asian 
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STEM students entered college with a self-rated confidence in their science skills that was 

similar to most of their AAPI peers.  

Pre-College Science Identity 

 Lastly, Table 4.2 reports the self-rated science identity of AAPI STEM college students. 

Similar to science self-efficacy, Southeast Asian students’ self-rated science identity 

(Mean=54.373, SD=8.111) was slightly lower than AAPI students’ score in the aggregate 

(Mean=55.559, SD=7.544). Furthermore, Southeast Asian students’ science identity was not 

significantly different than any other AAPI subgroup. Taken together, Southeast Asian STEM 

students and their AAPI peers all entered college with similar levels of science identity. 

 Ultimately, the first research question revealed that Southeast Asian students held unique 

socioeconomic background characteristics that were different from their AAPI peers when they 

entered college. Yet, in terms of academic preparation during high school, Southeast Asian 

students entered college with comparable levels of STEM training to those of their AAPI peers, 

with the exception of preparation in computer science. Lastly, Southeast Asian students entered 

college with comparable levels of science self-efficacy and science identity when compared to 

other AAPI STEM students, with the exception of having significantly lower levels of science 

self-efficacy when compared to South Asian students.  

Research Question Two: Change in Science Self-Efficacy of Southeast Asian Students and 

Their AAPI Peers Over the First College Year 

Having established an understanding of the background and academic characteristics and 

experiences that Southeast Asian STEM students entered college with, in addition to 

understanding their pre-college science self-efficacy and science identity, the next research 

question investigated how science self-efficacy changed during the first college year for 
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Southeast Asian STEM students and other AAPI subgroups. Further, I investigated potential 

differences in these changes of science self-efficacy between Southeast Asian students and their 

AAPI.  

Changes in Science Self-Efficacy of Southeast Asian STEM College Students Over the First 

College Year 

As shown in Table 4.3, although there was a statistically significant decrease in science 

self-efficacy when examining AAPI students in the aggregate, Southeast Asian students did not 

experience a statistically significant change in science self-efficacy during their first year of 

college. The only AAPI group that exhibited a notable change in science self-efficacy during the 

first year of college were East Asian students. Furthermore, no statistically significant 

differences emerged when comparing the mean changes in science self-efficacy during the first 

college year between Southeast Asian students and their AAPI peers. These findings illuminated 

that science self-efficacy of Southeast Asian students did not change significantly over the first 

year of college. Further, the lack of an increase in these mean scores is jarring considering that 

these students are not becoming more confident in their science skills during their first year in 

college STEM.   

Research Question Three: Change in Science Identity of Southeast Asian Students and 

Their AAPI Peers Over the First College Year 

Findings from the first research question revealed that Southeast Asian STEM students 

and all other AAPI subgroups entered college with similar levels of science identity. The third  

research question took this examination one step further by investigating how science identity 

changed during the first year of college for Southeast Asian STEM students and assessed if these 

changes in science identity differed between these students and their peers. 
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Table 4.3 

Changes in Science Self-Efficacy and Science Identity of AAPI STEM Students (Utilizing Paired Sample T-Tests) and Differences in 

these Changes Between Southeast Asian Students and their AAPI Peers (Utilizing ANOVAs)a,b,c  

 Science Self-efficacy (SSE) 

(n=1,056) 

Science Identity (SI) 

(n=1,032) 

AAPI Subgroup Pre-test Post-test Mean Δ Pre-test Post-test Mean Δ 

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

Southeast Asian (A) 

 

48.71 9.47 47.67 10.56 -1.04 9.66 57.39 6.90 54.35 8.19 -3.04*B 7.87 

East Asian (B) 

 

51.04 8.76 49.62 9.27 -1.42* 9.76 56.77 6.69 55.91 7.09 -0.86* 7.45 

Filipina/o/x (C) 

 

49.38 10.00 48.88 9.56 -0.50 12.36 55.43 7.24 53.17 9.08 -2.26* 9.46 

South Asian (D) 

 

53.83 10.04 52.95 9.88 -0.88 10.79 57.43 8.42 56.89 7.78 -0.53 8.30 

Other Asian (E) 

 

52.92 11.29 50.56 8.94 -2.35 11.56 56.30 7.84 56.76 7.16 -0.46 8.21 

Native  Hawaiian/Pacific 

Islander (F) 

53.65 5.84 53.23 8.77 -0.41 6.28 52.57 7.18 55.41 2.98 -2.84 7.84 

Multiethnic (G)  

 

48.32 9.90 47.19 9.94 -1.13 12.28 55.80 6.95 53.64 7.38 -2.16 8.58 

All AAPI 

 

50.94 9.39 49.75 9.74 -1.19* 10.24 56.77 7.12 55.51 7.62 -1.26* 7.95 

a Capitalized superscripts denote significant differences between Southeast Asian students and other AAPI subgroups for science self-

efficacy and science identity 
b Statistical significance for changes in science self-efficacy and science identity are marked with an (*) 
c AAPI row means are included as a reference for AAPI subgroups 
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Changes in Science Identity of Southeast Asian STEM College Students Over the First College 

Year 

 At the end of their first college year, science identity decreased by some degree for 

Southeast Asian, East Asian, and Filipina/o/x students. Specifically, Southeast Asian students’ 

mean scores for science identity decreased by 3.04 points at the end of their first college year. 

Furthermore, whereas there were no statistically significant differences in science identity across 

any AAPI subgroups at the start of college, statistically significant differences in the change of 

science identity emerged between Southeast Asian (mΔ=-3.04) and East Asian (mΔ=-0.86) 

students in science identity at the end of the first college year. Much like science self-efficacy, 

prior literature revealed the importance of science identity on STEM success. Yet, the findings 

from this research question not only illuminated that Southeast Asian students’ identity within 

the sciences weakens during the first year of college, but this decrease was greater in magnitude 

than their AAPI peers. Further, these findings suggest that Southeast Asian STEM students are 

completing their first year of college without strengthening their identity within the sciences. 

Having established that science self-efficacy and science identity is not improving during 

the first year of college for Southeast Asian students and that science identity, indeed, decreases 

significantly, the final two research questions of this study identified predictors for science self-

efficacy and science identity development and how these predictors were similar or different for 

Southeast Asian STEM college students when compared to AAPI students in the aggregate.  

Research Question Four: Predicting Science Self-Efficacy Development of Southeast Asian 

STEM College Students 

Thus far, I have described the unique background and pre-college characteristics and 

experiences of Southeast Asian STEM students. Paired with the examination of how Southeast 



 
 

82 
 

Asian students rated their science self-efficacy and science identity at the end of their first 

college year, the first three research questions provided a foundation for understanding the 

development of these science-related psychosocial constructs for Southeast Asian students that 

have been found to be salient for STEM student success in prior studies. The final part of this 

chapter dives into the fourth and fifth research questions which focused on exploring salient 

predictors of science self-efficacy and science identity. As described in the second and third 

chapters of this dissertation, the regression models for the next two research questions were 

guided by a conceptual framework that centered the experiences of Southeast Asian STEM 

college students. Importantly, two models were constructed for each of the final two research 

questions. As shown in Table 4.4 and 4.5, the first model included only Southeast Asian students 

and the second model included all AAPI students (including Southeast Asian students).  

Predictors of Science Self-Efficacy Development of Southeast Asian STEM College Students 

Over the First College Year 

I begin with the results of the fourth research question, which explored what predictors 

were most salient for science self-efficacy development during the first college year for first-

time, first-year Southeast Asian STEM students and how these predictors of science self-efficacy 

varied in direction and/or salience between Southeast Asian students and all AAPI students. 

Given the difference in sample sizes between the two regression models, it is possible that non-

significant predictors that emerged from the model that only included Southeast Asian students 

may have been significant if fewer variables were included or if the sample had been larger.  

As shown in Table 4.4, five predictors were salient for science self-efficacy in Model 1 

(R2=0.430, p<0.001) which only included Southeast Asian students. Pre-test science self-efficacy 

emerged as a significant predictor for this model (β =0.480, p<0.001). No statistically significant  
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Table 4.4 

Summary of Ordinary Least Squares Regression of Science Self-Efficacy for First-Time First-Year Southeast Asian STEM College 

Students (Model 1) and all AAPI STEM College Students (Model 2)a  

  

Southeast Asian students 

(n=168) 

All AAPI students 

(n=1,024) 

Block/Variable  β Sig.b β Sig.b 

Pre-test     

    Science self-efficacy self-rating 0.480      0.000*** 0.332      0.000*** 

Person Inputs & Environmental Influences     

 Gender: Woman (Ref group: Man) -0.073 0.315 -0.039 0.172 

 High school GPA 0.011 0.890 0.007 0.802 

 Greater concern about financing college 0.014 0.852 -0.038 0.205 

 Pell grant recipient (Ref group: No) 0.043 0.569 0.013 0.681 

 Need-based grant recipient (Ref group: No) -0.087 0.288 -0.007 0.818 

 International student (Ref group: US Citizen) -0.056 0.543 -0.025 0.358 

 Permanent resident (Ref group: US Citizen) 0.108 0.259 0.031 0.312 

Aspirational Capital     

 Aspire to a science-related career -0.021 0.783 0.035 0.203 

 Aspirational capital: leadership goals -0.079 0.269 -0.042 0.160 

 Aspirational capital: social goals -0.023 0.783 0.079   0.012* 

Learning Experiences     

 Completed a first-year seminar course (Ref group: No) -0.042 0.576 -0.003 0.908 

 Learning experiences: classroom faculty support 0.229     0.010** 0.077   0.026* 

 Contributed to class discussions -0.003 0.966 0.026 0.391 

 Worked with classmates on group projects 0.167   0.019* 0.079    0.006** 

Familial Capital     

 Felt that family support to succeed -0.197    0.005** -0.034 0.231 

 

Felt that your family responsibilities interfered with your 

schoolwork 
0.045 0.512 -0.026 0.374 

 Familial capital: family interactions 0.039 0.588 0.037 0.186 
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Resistant Capital      

 Opinion: there is a lot of racial tension on this campus -0.119 0.179 -0.071   0.024* 

 Resistant capital: academic adjustment 0.281       0.001*** 0.161       0.000*** 

Social Capital      

 Social capital: external faculty and staff interactions 0.161 0.073 0.052 0.122 

 Social capital: faculty and staff general support -0.016 0.855 0.033 0.314 

 Developed close friendships with other students -0.001 0.944 0.074   0.013* 

Navigational Capital     

 Navigational capital: service-based resources -0.054 0.536 0.006 0.849 

Cultural Capital     

 Participated in an ethnic organization (Ref group: No) 0.047 0.508 0.049 0.089 

 Cultural capital: ethnic identity threat 0.154 0.057 0.043 0.191 

      

Final Model R2  0.430 0.281 
a Multiple imputation utilized for missing data (m=50) 
b Statistical significance set at the following: *p<.05, **p<.01, ***p<.001  
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predictors emerged within the person inputs, environmental influences, or aspirational capital 

blocks for this model. Although no measures emerged as significant within the person inputs 

block, it is important to note that identifying as an international student or permanent resident 

was not predictive of science self-efficacy development for Southeast Asian students or AAPI 

students in the aggregate.  

Among the learning experiences block, when Southeast Asian students felt that faculty 

supported them in the classroom (β =0.229, p<0.01) and when they were given opportunities to 

work with classmates on group projects (β =0.167, p<0.05), their science self-efficacy was 

expected to improve during their first year of college. Similarly, these two predictors were also 

salient in the second model which aggregated all AAPI students, including Southeast Asian 

students. Among the familial capital block, Southeast Asian students who felt that their family 

supported their endeavors to succeed (β =-0.197, p<0.01) were expected to decline in their 

science self-efficacy. This counterintuitive finding, which was not salient for the aggregated 

AAPI model, was surprising given that the expected outcome of feeling supported by family 

should result in an increase in science self-efficacy1. Next, within the resistant capital block, 

Southeast Asian students who had the means to adjust to the academic demands of college (β 

=0.246, p<0.001) were expected to improve their science self-efficacy during their first year. 

Lastly, the predictors within the social capital, navigational capital, and cultural capital blocks 

 
1 To further investigate this counterintuitive finding, Beta changes for the family support variable were assessed as 

variables entered the regression model. The simple correlation for this family support measure with science self-

efficacy was r(166)= -0.057 with a p-value of 0.466. This investigation showed that the negative correlation for the 

family support variable became significantly stronger (and statistically significant) when the classroom faculty 

support factor entered the regression model. It is possible that this counterintuitive finding may be related to a 

suppressor effect resulting from multicollinearity (Astin & antonio, 2012). These findings will be discussed further 

in Chapter 5. 
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were not statistically significant in the expected development of science self-efficacy for 

Southeast Asian students. 

When Southeast Asian students were aggregated with all other AAPI students as shown 

in Model 2 (R2=0.281, p<0.001), some unique predictors emerged. Whereas there were no 

salient predictors within the aspirational capital block for Southeast Asian students, having 

aspirational capital related to social goals emerged as significant for AAPI students in the 

aggregate. Further, within the resistant capital block, in the aggregate, AAPI students who felt 

that there was a lot of racial tension on campus were expected to worsen in their science self-

efficacy. Lastly, within the social capital block, AAPI students in the aggregate were expected to 

improve in their science self-efficacy if they developed close friendships with other students.  

Based on the findings from this research question, building community within classrooms 

where Southeast Asian students felt that they were supported by faculty and where they had an 

opportunity to work with other students on class projects were important in their science self-

efficacy development. Further, developing independent skills to adjust to the academic demands 

of college were also salient in the expected improvement of science self-efficacy during the first 

college year. Lastly, although garnering family support was a negative predictor for science self-

efficacy, this finding underscored the importance of family in Southeast Asian students’ college 

experience. Taken together, the key predictors for science self-efficacy of Southeast Asian 

students stresses the importance of both intrapersonal and interpersonal community-building and 

connections, internal and external to the classroom and institution. While these findings, 

although important, were not generalizable to all Southeast Asian students (given the diversity of 

subgroups within Southeast Asian diasporas and the robustness of the U.S. higher education 

system), it does support the need to examine the unique experiences of subgroups within AAPI 
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students as opposed to this diverse group in the aggregate, when possible. 

Research Question Five: Predicting Science Identity Development of Southeast Asian 

STEM College Students 

The final research question for this study examined salient predictors for science identity 

development for first-time, first-year Southeast Asian STEM students and if these predictors of 

science identity varied in direction and/or salience between Southeast Asian students and all 

AAPI students. Based on this study’s conceptual model, science identity was operationalized as 

an outcome expectation, an outcome-based construct defined by SCCT. Of note, because SCCT 

theorizes self-efficacy as a predictor of outcome expectations, science self-efficacy was included 

as an independent variable in the model predicting science identity (whereas science identity was 

not included in the model predicting science self-efficacy). Furthermore, given that SCCT (1994, 

2000, 2002) suggests that self-efficacy is directly and indirectly influenced by person inputs, 

environmental contexts, and learning experiences, post-test science self-efficacy was utilized 

instead of pre-test science self-efficacy. Lastly, similar to the examination of research question 

four, it is possible that non-significant predictors that emerged from the regression model for 

science identity that only included Southeast Asian students may have been significant if the 

analysis included fewer variables or a larger sample. 

Predictors of Science Identity Development of Southeast Asian STEM College Students Over the 

First College Year 

Table 4.5 presents the findings for the two models utilized to examine predictors for the 

development of science identity for Southeast Asian STEM college students. Similar to the 

models for research question four, Model 1 included Southeast Asian students whereas Model 2 

included Southeast Asian students and their AAPI peers. Although 48.1% of the variance was  
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Table 4.5 

Summary of Ordinary Least Squares Regression of Science Identity for First-Time First-Year Southeast Asian STEM College 

Students (Model 1) and all AAPI STEM College Students (Model 2)a 

  

Southeast Asian students 

(n=167) 

All AAPI students 

(n=1,032) 

Variable  β Sig.b β Sig.b 

Pre-Test     

    Science identity self-rating 0.273      0.001*** 0.264      0.000*** 

Person Inputs & Environmental Influences     

 Gender: Woman (Ref group: Man) -0.065 0.356 0.041 0.114 

 High school GPA 0.008 0.914 0.022 0.403 

 Greater concern about financing college 0.157   0.029* 0.032 0.242 

 Pell Grant recipient (Ref group: No) 0.009 0.903 -0.033 0.246 

 Need-based grant recipient (Ref group: No) 0.117 0.135 0.058 0.054 

 International student (Ref group: US Citizen) 0.073 0.403 -0.012 0.625 

 Permanent resident (Ref group: US Citizen) 0.039 0.677 -0.031 0.280 

Aspirational Capital     

 Aspire to a science-related career 0.091 0.252 0.055 0.056 

 Aspirational capital: leadership goals -0.126 0.070 0.012 0.667 

 Aspirational capital: social goals 0.030 0.695 -0.047 0.109 

Learning Experiences     

 Completed a first-year seminar course (Ref group: No) -0.113 0.114 -0.009 0.728 

 Learning experiences: classroom faculty support 0.106 0.231 0.072   0.028* 

 Contributed to class discussions 0.034 0.654 -0.006 0.826 

 Worked with classmates on group projects -0.074 0.291 0.014 0.611 

Familial Capital     

 Felt that family support to succeed 0.022 0.759 -0.017 0.532 

 

Felt that your family responsibilities interfered with your 

schoolwork 
0.039 0.556 -0.024 0.378 

 Familial capital: family interactions -0.063 0.363 -0.020 0.446 
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Resistant Capital      

 Opinion: There is a lot of racial tension on this campus -0.011 0.901 0.017 0.562 

 Resistant capital: academic adjustment 0.066 0.439 0.078     0.008** 

Social Capital     

 Social capital: external faculty and staff interactions -0.108 0.223 0.064   0.044* 

 Social capital: faculty and staff general support 0.125 0.148 0.047 0.134 

 Develop close friendships with other students 0.026 0.748 0.010 0.726 

Navigational Capital     

 Navigational capital: Service-based resources 0.009 0.915 -0.015 0.644 

Cultural Capital & Science Self-Efficacy     

 Participated in an ethnic organization (Ref group: No) 0.129 0.061 0.081     0.003** 

 Cultural capital: ethnic identity threat 0.041 0.600 -0.013 0.672 

 Science self-efficacy 0.433       0.000*** 0.387       0.000*** 

      

Final Model R2  0.465 0.381 
a Multiple imputation utilized for missing data (m=50) 
b Statistical significance set at the following: *p<.05, **p<.01, ***p<.001 
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described by the variables in Model 1, only three salient predictors emerged including the pre-

test for science identity (β=0.273, p<0.001), confidence in financing college (β=0.157, p<0.05), 

and science self-efficacy (β=0.465, p<0.001). Additionally, as also found for science self-

efficacy, citizenship status was not a significant predictor for the expected change in science 

identity during the first college year for Southeast Asian students or AAPI students in the 

aggregate.  

Whereas no predictors emerged as salient for science self-efficacy within the person 

inputs and environmental influences block, the predictive power of being confident in financing 

college was a key factor in the expected development of science identity. Additionally, science 

self-efficacy emerged as a positive predictor of science identity for both Southeast Asian and 

AAPI student models, which falls in line with what SCCT theorizes.  

 When examining AAPI students in the aggregate, six predictors emerged as significant in 

the expected development of science identity which include variables from the learning 

experiences, resistant capital, social capital, and cultural capital blocks. Specifically, AAPI 

students that felt they were supported by faculty in their learning experiences, possessed the 

capital to adjust to the demands of college, built community with staff and faculty outside the 

classroom, and participated in an ethnic organization were expected to positively improve in 

their science identity at the end of their first college year.  

 The findings for this research question similarly stresses the importance of disaggregating 

racial/ethnic data to better understand the experiences of Southeast Asian STEM college students 

with unique characteristics and experiences lending to the predictive power of science identity 

development. More so, this research question also illuminated characteristics and experiences 

that may not be as salient for Southeast Asian students even though they are seemingly 
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significant for AAPI students in the aggregate.   

 In closing this chapter, these findings highlighted the importance of examining unique 

subgroups within often-used racial/ethnic aggregations to better understand what is salient in 

student development and experiences. In the case of this study, Southeast Asian STEM students’ 

confidence and identity development within the sciences differs from their AAPI peers and, 

additionally, the predictors for those changes are also unique to this historically and socio-

politically distinct subgroup of AAPI STEM students.  

Summary 

 This chapter described the findings for this study which utilized a combination of 

descriptive and inferential models to 1) test for differences between first-time first-year 

Southeast Asian STEM college students and their AAPI peers on various pre-college 

characteristics and experiences, 2) test for changes in science self-efficacy and science identity of 

Southeast Asian STEM college students and if these changes differed across AAPI subgroups, 

and 3) unpacking salient predictors for science self-efficacy and science identity of Southeast 

Asian STEM college students. Overall, the findings illustrated that Southeast Asian STEM 

college students, while sharing similar characteristics and experiences with their AAPI peers also 

possess a multitude of unique qualities such as differences in high school STEM preparation and 

relatively lower science self-efficacy at the start and end of their first college year when 

compared to other AAPI STEM students. Furthermore, regression analyses highlighted that, 

within the first year of college, there were unique salient factors specific to Southeast Asian 

STEM students for science self-efficacy and science identity development. In summary, these 

important distinctions in pre-college characteristics and experiences, in addition to experiences 

during college, for Southeast Asian STEM students provide novel findings that have implications 
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for future research, practice, and policy. 
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CHAPTER FIVE: DISCUSSION AND IMPLICATIONS 

 Utilizing a combination of descriptive and inferential quantitative tools, this study 

revealed key factors that support the development of science self-efficacy and science identity of 

Southeast Asian STEM students during their first year of college. Furthermore, by focusing on 

AAPI students, this study illuminated important differences on a range of characteristics and 

experiences between Southeast Asian students and their AAPI peers, thereby underscoring the 

necessity of disaggregating racial and ethnic data. Following a brief summary of the study and 

the theoretical perspectives that guided the methodological decisions for investigating the 

research questions at hand, the closing chapter of this dissertation summarizes and discusses the 

key findings that emerged from chapter four. The results from this study align with prior research 

findings while also producing novel discoveries that are specific to Southeast Asian STEM 

college students. This chapter also provides implications for advancing theoretical perspectives 

and frameworks that center Southeast Asian students, recommendations of practices that 

enhances the psychosocial development of these students, and suggestions for policies 

surrounding data aggregation and URM categorizations. This chapter concludes with guidance 

for future research that addresses the limitations of this study and advances scholarship that aims 

to understand how to improve equitable experiences and development of Southeast Asian 

students in postsecondary STEM. 

Overview of the Study 

 To address the continued shortage of STEM professionals within the US (with only 18% 

of all bachelor’s degrees conferred coming from STEM fields (NCES, 2019)), researchers have 

produced scholarship delineating factors that contribute to students’ success within these fields. 

In particular, evidence supporting the salience of science self-efficacy and science identity for 
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STEM success has prompted scholars to explore these psychosocial constructs further for URM 

student (e.g., Ballen et al., 2017; Chemers, 2011). Indeed, extensive literature suggest that 

confidence in performing science skills and identifying as a scientist are key factors on a range of 

STEM outcomes for URM students (e.g., Estrada et al., 2011; Estrada et al., 2018), yet Southeast 

Asian students continue to be excluded from URM categorization in this line of research. This 

misrepresentation has mostly been driven by enrollment and degree attainment data which 

depicts AAPI students as “overrepresented” in higher education relative to their representation in 

the broader U.S. population. Yet, these educational statistics aggregate nearly 48 ethnic 

subgroups and obfuscate salient differences among AAPI students that mask disparities (Museus 

& Truong, 2009; Teranishi, 2012). In reality, Southeast Asian students have a much lower 

bachelor’s degree attainment rate when compared to their AAPI counterparts (NCES, 2017; 

Teranishi, 2010). Furthermore, data disaggregation is so rare that rates of STEM degree 

attainment specifically for Southeast Asians are difficult to ascertain.  

Given the lack of disaggregated findings on Southeast Asian students in general and in 

STEM, it was important for this study to unpack the unique dispositions and experiences that are 

associated with positive outcomes for Southeast Asian students. Considering science self-

efficacy and science identity’s role in forming students’ interests in science-related careers (e.g., 

Eagan et al., 2013; Estrada, 2018; Luzzo et al., 1999) as well as the need to understand whether 

and how these constructs operate for Southeast Asian students, this study examined how these 

students compare to other AAPI subgroups on a variety of characteristics and environments, and 

what factors influence the development of these important constructs among AAPI students by 

quantitatively examining the following questions: 
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1. What are the academic, background, and psychosocial (e.g., science self-efficacy, 

science identity) characteristics of first-time, first-year Southeast Asian STEM college students? 

Do these characteristics differ when compared to other AAPI subgroups? 

2. How does science self-efficacy change during the first year of college for Southeast 

Asian STEM students? Does change in science self-efficacy differ across AAPI subgroups? 

3. How does science identity change during the first year of college for Southeast Asian 

STEM students? Does change in science identity differ across AAPI subgroups? 

4.  Among first-time, first-year Southeast Asian STEM students, what personal inputs 

(e.g., gender, race/ethnicity), environments, assets in the form of various types of capital, and 

learning experiences predict changes in science self-efficacy at the end of their first college year? 

Do the predictors of science self-efficacy vary in direction and/or salience between Southeast 

Asian students and all AAPI students? 

5.  Among first-time, first-year Southeast Asian STEM students, what personal inputs 

(e.g., gender, race/ethnicity), environments, assets in the form of various types of capital, and 

learning experiences predict changes in science identity at the end of their first college year? Do 

the predictors of science identity vary in direction and/or salience between Southeast Asian 

students and all AAPI students? 

To address these research questions, this study’s conceptual framework synthesized three 

primary theoretical perspectives that centered and guided the examination of Southeast Asian 

STEM college students. These three theoretical perspectives included SCCT (Lent et al., 1994, 

2000, 2002), science identity (Carlone & Johnson, 2007), and CCW (Yosso, 2005). Additionally, 

cultural validation (Maramba & Palmer, 2014) and measurement theory (Sablan, 2019) assisted 

in the quantitative operationalization of CCW’s forms of capital. While SCCT and science 
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identity were critical in the spatial and temporal placement of student experiences in addition to 

operationalizing the outcomes for this study, CCW and cultural validation guided the selection of 

unique background characteristics and experiences specific to Southeast Asian students.  

Utilizing four years of longitudinal data from HERI’s TFS and YFCY surveys, this study 

employed descriptive statistics and inferential analyses to explore differences between Southeast 

Asian students and their AAPI peers on a number of characteristics, experiences, and 

environments that were salient in science self-efficacy and science identity development. The 

following sections  discuss the findings that emerged from this investigation. 

Pre-College Characteristics and Experiences of Southeast Asian Students 

 In recent decades, scholars have illuminated important socioeconomic and academic 

differences between extremely diverse AAPI subgroups that have, for far too long, been 

aggregated together in national statistics and research studies (Nguyen et al., 2016; NCES, 2017, 

2019; Teranishi, 2010). These diverse backgrounds and experiences of AAPI students have been 

influenced by a wide range of sociopolitical histories that have and continue to influence the 

trajectories into and experiences during college (Ngo & Lee, 2007; Takaki, 1989). Although the 

literature on Southeast Asian college students is still limited, higher education scholars have shed 

light on the true experiences of this unique ethnic group suggesting that these students enter 

college with vastly diverse backgrounds and pre-college experiences than those of their AAPI 

peers (e.g., Her, 2014; Ngo & Lee, 2007; Nguyen, 2016). In alignment with these prior findings, 

the results from this study illuminate how socioeconomic status, generational status, and 

academic STEM preparation of Southeast Asian STEM college students significantly differ from 

their AAPI peers. 

Socioeconomic Status 
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This study operationalized SES through measures where students reported receiving Pell 

grant and/or need-based grants and scholarships. “Grants” and “scholarships” are used 

interchangeably in this section. Given that qualifying for these funding sources are set by federal 

and state guidelines, these measures offered a relatively accurate marker of SES. The results 

from this study showed that Southeast Asian students differed significantly from their AAPI 

peers in being recipients of these types of grants. More specifically, the majority of Southeast 

Asian students in this study reported receiving these scholarships whereas the majority of other 

AAPI students reported not receiving these funds. Based on prior reports and scholarly work 

revealing that Southeast Asians in the U.S. earn well below the average household income 

(among all Asians and among all Americans) (Budiman, 2021; Teranishi, 2010), these findings, 

although unsurprising, provide current insight on the SES of Southeast Asian STEM students 

attending four-year colleges and universities. It is important to emphasize that these findings are 

only reflective of four-year college and university students, since Southeast Asian students who 

tend to enroll within community college systems were not included in this study (CARE, 2010; 

Maramba, 2011; Xiong, 2021). Paired with the results showing that Southeast Asian STEM 

students expressed significantly more concern with financing their college education when 

compared to their East Asian and South Asian peers, these finding also suggest that Southeast 

Asian students may experience heightened financial stressors (Xiong, 2021) during their first 

year of college. For example, Yeh (2004) explains that Southeast Asian college students tend to 

work during college given that financial aid, such as Pell grants and need-based scholarships, 

may not be sufficient for covering the total cost of college. Additionally, Yeh (2004) suggests 

that Southeast Asian students are likely to work during college to provide financial support for 

their families. Taken together, Southeast Asian students’ socioeconomic status may contribute to 
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a range of additional stressors and responsibilities within and external to their college journey, 

which in turn may have direct and/or indirect effects on their experiences during college. For this 

reason, it is important to consider how SES may differentially affect Southeast Asian students 

considering that their unique cultural values (Blair & Qian, 1998) emphasize the importance of 

supporting their family while pursuing a college career. 

Generational Status 

Approximately three-quarters of Southeast Asian students in this study identified as 

continuing generation college students. At first glance, this finding is somewhat unexpected 

since scholars suggest that Southeast Asian students are typically the first in their family to 

attend college (Maramba et al., 2018; Yeh, 2004). Furthermore, a majority of Southeast Asians 

entered the U.S. during the mid-to-late 1970s as refugees with low levels of educational 

attainment (Takaki, 1989: Yeh, 2004). Additionally, national statistics reported for 2016 suggest 

that these levels of educational attainment for Southeast Asians continue to remain 

disproportionately lower than their AAPI peers (NCES, 2017). Taken together, I expected a 

higher proportion of Southeast Asian students in this study to identify as first-generation college 

students. Yet consideration must be given to the fact that this study focused on students who 

attended four-year colleges or universities. Given that Southeast Asian students tend to enroll 

within community college systems (CARE, 2010; Maramba, 2011; Xiong, 2021), generational 

status may look different for Southeast Asian college students attending other institutional types. 

Furthermore, it is a plausible that within the past four decades, since attending college has 

become an important cultural value for the Southeast Asian diasporas (Blair & Qian, 1998; 

Maramba et al., 2018), we may yet see an upward trend of continuing generation Southeast 

Asian students attending college. Furthermore, given that response bias exists in survey-taking 
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(Sax, Gilmartin, Lee, & Hagedorn, 2010), it is also possible that continuing generation students 

may have been oversampled within these survey administrations due to self-selection bias (i.e., 

the greater likelihood of continuing generation students to respond to a survey about college). 

Still, within the scope of this study, consideration must be given to the fact that the proportion of 

Southeast Asian STEM students who were first-generation was significantly higher than among 

East Asian, Filipina/o/x, and South Asian students. Thus, the differences in generational status 

between Southeast Asian students and their AAPI peers suggests a need to provide tailored 

resources that enhances Southeast Asian students’ ability to access resources that support their 

adjustment to college.  

Access to Computing Courses During High School 

The results of this study show that Southeast Asian students completed an equivalent 

numbers of years in high school math, biological sciences, and physical sciences to that of their 

AAPI peers. Yet, Southeast Asian students are completing fewer years of computer science upon 

entering college when compared to their East Asian and South Asian peers. While this study is 

unable to speak to whether this completion rate is related to an issue of access (e.g., high school 

course offering, knowledge about the availability of these courses), it is important to note that 

this may have implications for Southeast Asian students who wish to pursue majors or careers in 

computing fields.  

Early Predictors of Science Self-Efficacy among Southeast Asian Students  

With an understanding of the characteristics and experiences that Southeast Asian 

students entered college with, a research design was implemented to examine if science self-

efficacy changed during the first year of college for these students and if these changes differed 

from their AAPI peers. This research design also allowed for the extraction of a salient set of 
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predictors for science self-efficacy of Southeast Asian students and, further, showed that a 

distinct set of predictors emerged when Southeast Asian students were aggregated with their 

AAPI peers. Thus, these findings provide evidence that are unique to Southeast Asian students 

which, in turn, may be utilized to leverage resources for and be applied to practices for this group 

of students. 

Changes in Science Self-Efficacy During the First Year of College 

While the results presented in this study suggest that AAPI students’ science self-efficacy 

significantly decreased during the first year of college, the disaggregated findings illuminated 

that Southeast Asian students actually sustained their confidence in their ability to perform 

science-related tasks. While one might suspect that science self-efficacy would grow during the 

first year of college for STEM students, sustaining one’s confidence may be just as important as 

improving it for developing and/or maintaining integration into scientific communities (Estrada 

et al., 2011), especially if STEM students are already entering college with a relatively high level 

of science self-efficacy and the intent to pursue a science-related career (Estrada et al., 2019). 

Generally, this finding speaks to the consequence of examining AAPI students as unique 

subgroups with diverse experiences that differentially influences their development during 

college. Specifically, this finding underscores the importance of utilizing research tools to 

unpack descriptive results and, in this case, to better understand how Southeast Asian students 

are sustaining their confidence in science which is discussed next. 

Fostering Science Self-Efficacy During the First Year of College 

In examining what factors were salient in developing science self-efficacy of Southeast 

Asian STEM students during the first year of college, findings point to a range of traditional 

experiences and environments (as suggested by SCCT) and assets and community support (as 
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suggested by CCW) that are critical in sustaining science self-efficacy. Importantly, pre-college 

science self-efficacy emerged as the strongest predictor of students’ science self-efficacy at the 

end of their first year of college. While there is expansive literature that describes the positive 

relationships between science self-efficacy and a variety of STEM-related outcomes (e.g., intent 

to pursue a science career, grades) (e.g., Ballen et al., 2017; Chemers et al., 2011; Estrada et al., 

2018), there are few studies examining how science self-efficacy develops during the first 

college year, which extensive scholarship explains as being an important year for student 

development (e.g., Reason et al., 2006; Kim, 2009; Stebleton, Soria, & Albecker, 2012). As 

such, this finding advances knowledge in this area of research by suggesting that fostering 

students’ initial science self-efficacy and supporting the sustainment of this confidence, 

especially during the first year of college, has important implications for Southeast Asian STEM 

students.  

Building Community with Faculty and Peers Within the Classroom 

In unpacking the types of learning experiences that illicit science self-efficacy 

development within the classroom, faculty and peers emerged as important players for Southeast 

Asian students. Specifically, faculty who created environments where students felt that their 

contributions mattered, felt that they were encouraged to ask questions and participate in 

discussions, felt that they were provided with feedback that helped them assess their progress in 

class, and felt that they were given opportunities to work with classmates on group projects 

provided Southeast Asian students with a space to foster their confidence in science. While these 

findings speak to the learning experiences that influence self-efficacy development as suggested 

by SCCT, CCW and prior scholarship may help to explain why these environments are important 

for these students. Past studies have illuminated that it is rare that parents of Southeast Asian 
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students are able to provide educational guidance (e.g., Blair & Quin, 1998; Maramba et al., 

2018; Yeh, 2004) so Southeast Asian students build communities with and receive guidance 

from teachers and counselors (Maramba et al., 2018). Furthermore, research suggests that 

Southeast Asian students are more likely to interact with faculty when they perceive that faculty 

provide supportive environments within the classroom (Vang, 2018; Xiong, 2021; Xiong et al., 

2021). Taken together, implementing pedagogical practices that provide opportunities to enhance 

connection and community building with faculty and peers are important in growing Southeast 

Asian students’ confidence within the sciences.  

Including Family Within the College Experiences of Southeast Asian Students 

Scholarship that exists on Southeast Asian students provides empirical evidence on the 

importance of family, especially parents, in the college choice process (e.g., Maramba et al., 

2018; Ngo and Lee, 2007). With these prior findings, it was unsurprising to find that garnering 

support from family for their success would be salient in their development. What was rather 

counterintuitive was that students who felt that their families supported their success had a 

negative relationship with the expected development of science self-efficacy. Put another way, 

when Southeast Asian students felt that their family supported them to succeed, they were 

expected to decrease in their confidence to perform science-related tasks. While this finding may 

seem counterintuitive, it is important to emphasize that this finding may be due to a suppressor 

effect with classroom faculty support as indicated in Chapter 4. Still, given that the simple 

correlation between family support and science self-efficacy was negative, I will offer some 

possible explanations for interpreting this result. First, prior scholarship suggests that family are 

important in the lives of Southeast Asian students. For example, Southeast Asian parents provide 

educational support for their children by fostering a college-going culture (e.g., Blair and Qian, 
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1998). Additionally, Southeast Asian students may seek guidance from other family members 

such as older siblings or cousins for guidance about college (Maramba et al., 2018). With all of 

these considerations, it is important to think about from who this family support predominantly 

comes from (e.g., parents, siblings) and in what ways this support may manifest. For example, 

the type of support that Southeast Asian students receive from family may inadvertently lead to 

more pressure to succeed in fear of disappointing their family and, therefore, mediate a decline in 

science self-efficacy. Another possible explanation for this inverse effect between family support 

and science self-efficacy could be that Southeast Asian students may explore other career options 

beyond STEM during their first year of college. Within this exploration, less time and space may 

be given to developing their science-related skills and, therefore, may lead to a decline in their 

science self-efficacy. Furthermore, it is possible that Southeast Asian STEM students who are 

more confident in their science skills may seek additional support from their family to bolster 

their success. In any case, there are important implications that stem from this finding that are 

discussed later in this chapter.  

Tapping into Resistant Capital to Navigate College 

The final salient predictor for science self-efficacy development of Southeast Asian 

students emerging from this study was a form of resistant capital whereby students utilize their 

assets to overcome obstacles. Specifically, the results show that students entering college with 

assets to adjust to the academic demands of college were expected to improve their science self-

efficacy. This form of resistant capital is formed prior to entering college and are uniquely 

influenced by the communities that Southeast Asian students grew up in (Yosso, 2005). 

Synthesizing CCW and prior literature on Southeast Asian students, it is possible that Southeast 

Asian students developed this form of capital through the support of their family. Prior literature 
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suggests that Southeast Asian parents place college in high regard, hoping that their children will 

not have to endure the challenges they faced (Blair & Quin, 1998; Maramba et al., 2018). As 

such, this motivation manifests in the form of resistant capital whereby Southeast Asian students 

persevere through obstacles and barriers presented by college environments, especially those of 

traditional systems.  

Early Predictors of Science Identity Among Southeast Asian Students 

Similar to the investigation conducted for science self-efficacy in this study, a research 

design was implemented to examine if science identity changed during the first year of college 

for these students and if these changes differed from their AAPI peers. While science identity 

was not included as a possible predictor of science self-efficacy development, science self-

efficacy was included as a potential predictor for science identity (as explained by the conceptual 

framework of this study). Other than this difference, the models utilized for examining science 

identity included the variables that were found in the science self-efficacy models. Much like the 

models for science self-efficacy, two unique sets of predictors emerged for the models 

implemented for science identity.  

Changes in Science Identity During the First College Year 

The results presented in this study show that AAPI students’ science identity significantly 

decreases during the first year of college. When findings were disaggregated for each AAPI 

subgroup, these decreases held for Southeast Asian, East Asian, and Filipina/o/x students. 

Importantly, Southeast Asian students experienced a statistically significant larger decrease when 

compared to their East Asian peers. Much like science self-efficacy, one might suspect that 

science identity would grow during the first year of college for STEM students. Yet, it is 

important to consider that Carlone and Johnson (2007) propose that the interplay amongst 
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performance, recognition, and competence are critical in developing and maintaining science 

identity. Translated, science identity is informed by the utilization of science-based tools to form 

social connections, giving oneself and receiving acknowledgement within the field of science, 

and building content knowledge within the sciences. Thus, it is expected that changes in science 

identity are potentially influenced by a separate set of factors than those for science self-efficacy.  

Similar to prior scholarship on science self-efficacy, scholars have extensively studied the 

importance of science identity for a number of success outcomes within STEM. Yet, the 

literature is scant on how this psychosocial construct operates for Southeast Asian students and 

further have yet to identity key background characteristics, experiences, and assets that are 

associated with the development of science identity for these students. The emergent findings 

from this study illuminate unique factors that are important in the development of science 

identity for Southeast Asian students. Specifically, findings revealed that pre-college science 

identity, confidence in financing college, and science self-efficacy were all related to growth in 

science identity.  

The Importance of Science Self-Efficacy and Community in the Development of Science Identity 

The results showing science self-efficacy as a positive predictor of science identity aligns 

with the conceptual framework of this study which suggests that science self-efficacy has a direct 

relationship with science identity (as an outcome expectation) and also aligns with prior research 

that frequently pairs science self-efficacy and science identity together to examine various STEM 

outcomes (Estrada et al., 2011; Estrada et al., 2018; Merolla & Serpe, 2013). Specifically, 

research shows that science self-efficacy is both correlated to and predictive of science identity, 

especially for URM students (Estrada et al., 2011; Estrada et al., 2018; Merolla & Serpe, 2013). 

Yet, it is important to understand how this operates for Southeast Asian students. For example, 
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science self-efficacy may directly interact with students’ performance and competence (as 

described by the model for science identity) (Carlone & Johnson, 2007) to improve science 

identity. An important part of building performance is utilizing science-based tools to build 

social connections. Furthermore, prior research and findings from this study suggest the 

importance of community building (especially within the classroom) for Southeast Asian student 

development. Given the circumstances, it can be speculated that science self-efficacy may 

prompt Southeast Asian students to utilize their science-based tool to build community and, 

thereby, enhancing their science identity. Furthermore, fostering confidence in science may lead 

to heightened competence (or desire to improve content knowledge within the sciences), which 

in turn also enhances science identity. What is additionally interesting is that science self-

efficacy was a stronger predictor than pre-college science identity when Southeast Asian students 

were examined separately and in the aggregate which warrants future research to investigate why 

this type of relationship occurs between these two constructs. 

The Relationship Between Financial Stressors and Domain-Specific Identities 

The other positive predictor of science identity was Southeast Asian students’ concern 

with financing college. Although this predictor was positive, it is important to note that this 

finding translates as Southeast Asian students who felt greater concern in financing college were 

expected to improve in their science identity. As has been extensively discussed in this study, 

Southeast Asians tend to come from families whose income is below the national average 

(Teranishi, 2010). Furthermore, a majority of Southeast Asian STEM students enter college and 

receive Pell grants and/or need-based grants and scholarships. Prior literature on Southeast Asian 

college students illuminate that their experiences are influenced by financial stress (Xiong, 2021) 

and responsibility to financially assist their families (Yeh, 2004). Taken together, it is possible 
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that Southeast Asian students may discover STEM careers as financially lucrative opportunities 

that would better support their families and, thus, may see an increase in their science identity as 

they begin to see themselves within these fields. It is also possible that taking on additional 

responsibilities beyond their college experiences provides these students with less time to engage 

with their science communities leading to a decrease in their sense of membership within the 

sciences. As such, it is important to acknowledge the unique contexts of Southeast Asian STEM 

students to better support their identities within the sciences. 

Noteworthy Non-Significant Results 

Across science self-efficacy and science identity, it is important to discuss two predictors 

that were not significant in predicting changes in science self-efficacy or science identity. First, 

citizenship status was not salient in explaining changes in either of these factors. This is 

important to consider given the differing sociopolitical histories that inform the pre-college 

experiences of domestic and international Southeast Asian students. Although research suggests 

that citizenship status is important in the differing experiences and outcomes of college students 

(Shalka, 2016; Soria & Johnson, 2017; Zhao, Kuh, & Carini, 2005), the results from the present 

study show that it was not associated with the development of science self-efficacy or science 

identity.  

Additionally, given that prior research suggests that Southeast Asian students’ racialized 

experiences during college are heightened by negative racial/ethnic stereotyping (Nguyen et al., 

2016), it was surprising to find that perceptions of racial tension on campus were not significant 

among Southeast Asian students for either of these outcomes. This is even more surprising given 

that racial tension negatively predicted science self-efficacy for AAPI students in the aggregate. 

Future research will hopefully aim to unpack this phenomenon, though it is possible that the non-
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significance of racial tension for Southeast Asian students may be due to small sample size.  

Summary of Key Findings 

In summary, scholars have thoroughly examined science self-efficacy and science 

identity as an important factor for a wide range of STEM success markers such as STEM 

persistence and heightened interest in pursuing a science-related career (e.g., Estrada et al., 2018; 

Larose et al., 2006). While scholars have advanced knowledge about the importance of these two 

science-related psychosocial constructs for underrepresented minority students within STEM, 

Southeast Asian students have continued to be understudied in this area (e.g., Estrada, 2018; 

Merolla & Serpe, 2013). Furthermore, while there is expansive literature on science self-efficacy 

and science identity as a predictor and/or mediator for various STEM success markers, few 

studies have examined factors that contribute to the development of these two factors. To 

ameliorate these two deficiencies within this area of research, the findings that emerged from this 

study provide insight on science self-efficacy and science identity for Southeast Asian STEM 

students and what background factors, experiences, and assets are salient for the development of 

science self-efficacy for these students. Particularly, pre-college science self-efficacy, feeling 

supported by faculty within the classroom, working with classmates on group projects, and 

having resistant capital to adjust to the academic demands of college were all related science 

self-efficacy development. Surprisingly, results suggest that feeling supported by family to 

succeed is associated with a decline in science self-efficacy. Lastly, pre-college science identity, 

concerns with financing college, and science self-efficacy were predictive of science identity 

development. 

Implications for Theoretical Perspectives and Frameworks that Center Southeast Asian 

Students 
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Although Southeast Asian students have been severely understudied in higher education, 

the scholarship that does exist reveals valuable information about the unique characteristics and 

experiences of this group of students. This advancement in the literature on Southeast Asian 

students has illuminated that family members are influential in their educational trajectory into 

and through college (e.g., Blair & Qian, 1998; Maramba et al., 2018). This emphasis on family, 

and the cultural expectations and strengths that come from these connections, bears many 

resemblances to the forms of cultural assets (e.g., aspirational capital, aspirational capital) 

described by Yosso’s (2005) CCW. Thus, given the need to incorporate theoretical perspectives 

that best center the experiences of Southeast Asian college students, this study synthesized a 

conceptual framework that incorporated traditional perspectives (to account for the traditional 

college-going nature of the students in this study’s sample) and lenses which emphasized distinct 

factors that would potentially be salient for Southeast Asian student development. Together, this 

study’s framework and the associated findings provide important implications for how SCCT 

(Lent et al., 1994, 2000, 2002), science identity (Carlone & Johnson, 2007), and CCW (Yosso, 

2005) may advance future investigations of Southeast Asian students. 

First, SCCT and science identity provided broad perspectives on key characteristics, 

environmental influences, and learning experiences that were potentially salient for science self-

efficacy and science identity development, and additionally guided the operationalization of 

these two outcomes. While SCCT has been utilized extensively in quantitative research (e.g., 

Cardoso et al., 2013; Carpi et al., 2017; Fouad & Santana, 2016; Moakler & Kim, 2013), its 

application on this study’s sample of Southeast Asian students provides important insights about 

this group. Specifically, the results from this study suggest that Southeast Asian students’ 

confidence in their science skills are enhanced by learning experiences within classrooms where 
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faculty provide support and opportunities for working with peers. Taken together, while there are 

various types of learning experiences that students may take part in during college, the findings 

from this study point to the importance of learning experiences that are bolstered by the 

facilitation of supportive and collaborative classroom environments for Southeast Asian students. 

Further, this study also integrated CCW to guide the inclusion of non-dominant forms of 

capital (Sablan, 2019; Yosso, 2005) that were potentially salient for Southeast Asian students’ 

college development. Given that CCW has primarily been used to frame qualitative inquiries, 

this study utilized factor analysis to operationalize the various forms of capital as described by 

CCW (Sablan, 2019). Although this study was unable to fully implement Sablan’s (2019) 

validated factors for CCW due to the secondary nature of the data, familial capital and resistant 

capital emerged as salient predictors of science self-efficacy for Southeast Asian students. 

Additionally, the non-significance of aspirational capital, navigational capital, social capital may 

suggest that these factors are less salient for first-year Southeast Asian students attending four-

year colleges and universities. 

Of note, regression analysis showed that familial capital was negatively associated with 

change in science self-efficacy. While this finding should not detract from the important assets 

that Southeast Asian students gain from family members (as prior literature has illuminated), it 

does complicate frameworks that seek to quantify counternarratives such as CCW. In the case of 

this study, familial capital was operationalized through three measures related to interactions 

with and feeling supported by family whereas Sablan’s (2019) operationalization of familial 

capital included eight measures. While this study revealed a negative relationship between 

familial capital and science self-efficacy, it is possible that a different relationship may have 

emerged if familial capital was operationalized differently. Taken together, given the scantiness 
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of quantitative research that utilizes CCW, it is important that future quantitative inquiries guided 

by CCW strives to 1) assess the capacity of an instrument’s ability to validate CCW, 2) ensure 

that the operationalization of CCW is tailored to the specific group that is being studied and 3) 

utilize the appropriate quantitative tools to apply CCW frameworks. 

Lastly, upon interpreting the results from this study, a unique and dynamic relationship 

emerged amongst science self-efficacy, science identity, and community cultural wealth. In 

particular, the salience of science self-efficacy for science identity development could be 

explained by linking the concept of confidence to the performance and competence constructs of 

science identity (Carlone & Johnson, 2007). Put another way, the framework in this study would 

describe that having confidence in science would be associated with the utilization of science-

based tools and improving content knowledge within the sciences. What is additionally 

interesting are the community-based components described within the performance and 

recognition constructs of science identity emphasizes the importance of making social 

connections and feeling recognized by others. Given that CCW describes the importance of 

building community and utilizing these community assets to champion systemic barriers, it is 

important to consider that this conceptual framework may have implications for advancing 

quantitative research designs that aim to investigate why certain phenomena occurs within 

STEM, especially for Southeast Asian students.  

Implications for Student Affairs Practice  

 Postsecondary institutions are an excellent training ground for fostering and developing 

STEM professionals, especially when environments and experiences are tailored to the unique 

needs of diverse students. Specifically, strengthening science self-efficacy and science identity of 

students, especially for those who are underrepresented within STEM, have been found to 
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mediate and directly influence a wide range of outcomes such as intent on pursuing a science-

related career (Estrada et al., 2018). Specifically, the results from this study suggest that 

Southeast Asian STEM students enter college feeling confident that they can complete science-

related tasks. Furthermore, these students also enter college with a heightened sense of science 

identity. The findings from this study highlight the importance of peers, faculty, institutional 

support, and family in sustaining confidence and identity within the sciences for Southeast Asian 

students and, thus, this section  provides recommendations for practice within these areas. 

Support Within the Classroom 

 In terms of peer support, Southeast Asian students benefit greatly from participating in 

learning experiences where they have the opportunity to work with classmates on group projects. 

This may speak to the keen sense of community that Southeast Asian students establish prior to 

entering college and, thus, excel when these communities are fostered within the classroom. 

Considering that these findings are specific to the first year of college and the experiences 

examined within this study may have taken place during introductory courses, implementing 

pedagogical practices that exemplifies group work within these introductory STEM courses may 

strengthen science self-efficacy. To enhance this form of peer support, STEM departments may 

consider paired-teaching opportunities where more advanced students who have completed these 

introductory-level courses can assist in the development and implementation of group-based 

assignments and projects. The incorporation of advanced students within these introductory 

course during the formative year of college could offer unique insight since these students would 

be closer in year to new students and may be able to connect with them on a different level. In 

line with this recommendation, Micari and Pazos (2021) conducted a study that examined the 

effects of peer-led group learning that enhances collaborative learning environments within 
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STEM. Their findings suggest that these types of learning environments, indeed, improve course 

self-efficacy. Furthermore, Drane, Micari, and Light (2014) conducted a study that implemented 

small-group peer-led sessions (outside of the classroom) to solve problems related to STEM 

course material. The findings from this study suggest that students who participate in these group 

experiences performed better in their STEM courses when compared to students who did not 

participate in this program. While these two studies did not examine the relationship between 

peer support and science self-efficacy and science identity development, it does underscore the 

importance of peer relationships within STEM for other outcomes such as course grades.  

 In terms of faculty support, Southeast Asian students’ confidence in completing science-

related tasks are strengthened when they feel that faculty provide validation by valuing their 

contributions, creating spaces where questions and discussions are welcomed, and providing 

feedback to enhance learning. Workshops that provide tools for creating inclusive learning 

spaces, especially for introductory course faculty, could assist in the facilitation of these 

environments for students (O’Leary, Shapiro, Toma, Sayson, Levis-Fitzgerald, Johnson, & Sork, 

2020). Specifically, it would be valuable to offer workshops to introductory course-level faculty 

where they can learn how to implement pedagogical best practices that incorporate group 

learning. For example, STEM faculty that participate in culturally responsive teaching 

workshops are likely to become more aware of the differing and unique social identities of their 

students and acknowledge barriers to learning (O’Leary et al., 2020). In turn, faculty would then 

be able to translate these skills into creating equitable environments for their diverse students 

(O’Leary et al., 2020). 

Support Beyond the Classroom 

 When Southeast Asian students feel that they can adjust to the academic demands of 
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college, develop effective study skills, and manage their time effectively, they are more likely to 

sustain or improve their science self-efficacy. Given that the transition to postsecondary 

education may bring many new challenges, it is important for institutions to provide their 

students with continual guidance and direction about resources and spaces that can enhance their 

ability to navigate college. For example, Palmer and Maramba (2015) suggest that Southeast 

Asian college students tend to seek institutional agents (e.g., counselors, peers), organizations, 

and student services that provide them with guidance to adapt to and navigate through college 

environments. As such, these resources can be shared and encouraged during pre-existing 

programs such as student orientation, first-year seminars, during classes, during advising 

meetings, and through department-wide emails. Implementation of this practice may be 

enhanced when students are continually reminded that these resources are available. 

Furthermore, these resources are especially important to consider for Southeast Asian students 

given that they may have responsibilities outside of school to address (Yeh, 2004), therefore, 

incorporating skill building and time management within several environments (such as in the 

classroom and during advising meetings) may enhance their ability to navigate their first year of 

college.  

Including Family in Students’ Educational Journey 

 The literature that exists on Southeast Asian students point to the significant role of 

family, especially parents, in the college experience of Southeast Asian students. For example, 

students seek to maintain communications with their parents, especially during the first year of 

college (Sax & Weintraub, 2016). Chang, Heckhausen, Greenberger, and Chen (2010) describe 

college students as having some form of shared agency, defined by parents acting as co-

managers within their educational journey. Specifically, Southeast Asian students tend to agree 
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that their parents take on an accommodating role where students take greater responsibility in the 

choices they make about their educational decisions (Chang et al., 2010). Furthermore, Harper, 

Zhu, and Kiyama (2020) suggest that parents of first-generation college students feel 

comfortable with leveraging their students’ independence when institutions provide resources 

such as campus tours, orientations, and offices such as a Parent Relations Office to alleviate 

concerns that parents have about their students’ transition into college. Scholarship also suggests 

that among first-generation students, parents hope to maintain communications with their student 

while they are away at college (Chang et al., 2010; Roksa, Silver, Deutschlander, Whitley, 

2020). The support that Southeast Asian students receive from their parents is vital to their 

success, yet there are opportunities to include parents to ensure that the support does not develop 

into an unintentional stressor. For example, students may convert their parent’s support for their 

success into an unmanageable form of pressure. To help bridge this understanding, institutions 

could incorporate opportunities for parents to attend events, such as orientation programs and/or 

parent-family weekends, where they learn more about their students’ programs (Ward-Roof, 

Heaton, & Coburn, 2008). The information from these sessions could range from explaining time 

commitments of a college student to describing the potential careers that their students are able 

to pursue with their degrees with the goal to assist parents with their students’ transition to 

college (Ward-Roof et al., 2008). It is important to note that these sessions are not meant to deter 

Southeast Asian students from giving up familial responsibilities (Yeh, 2004), but instead help 

parents to understand and support potential stressors and pressures that their students may 

experience while attending college. Lastly, it is important that these opportunities are offered 

throughout the tenure of their students’ college career since consistent support would be 

beneficial to both parties.  
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Implications for Local, State, and Federal Policy  

While the development of policy reform was not a major goal of this study, two major 

recommendations emerged from the synthesis of prior scholarly work which was then bolstered 

by the findings of this study. In terms of allocating resources for research and practice, 

specifically for Southeast Asian students whose position as URM students continue to float in 

obscurity, it is important for policymakers to revisit and re-assess current disaggregated 

enrollment and degree attainment data. Additionally, policymakers should utilize the findings 

from recent scholarship on Southeast Asian college students’ to better understand the needs and 

experiences of these students. Utilizing these current forms of empirical evidence, policymakers 

can provide leverage to push for a federally updated definition of URM within STEM to include 

Southeast Asian students. This is especially important since there is currently no consensus on 

whether Southeast Asian students should be included in a universally accepted definition of 

URM. For example, some federal agencies that provide funding for research and practice aimed 

to improve representation and equity within STEM still exclude Southeast Asian students. 

Within research, scholars differentially include and exclude Southeast Asian students from their 

definition of URM. Taken together, consideration for updating the definition of URM to include 

Southeast Asian students across federal agencies that aim to diversify STEM could have a 

trickle-down effect which would be a major step in improving diversity for and advancing 

knowledge about this group of students.  

As Southeast Asians students continue to be ambiguously included and excluded in 

diversity and equity efforts, these students may continue to be ineligible for postsecondary 

STEM programs, scholarships, and/or fellowships aimed to support underrepresented students. 

For example, NIH (2019) offers undergraduate research training grants focused on improving 
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representation within these fields. While NIH does not explicitly state that Southeast Asian 

students are an ethnic group that are underrepresented in health-related sciences, this agency 

does state that, “it is recognized that underrepresentation can vary from setting to setting; 

individuals from racial or ethnic groups that can be demonstrated convincingly to be 

underrepresented by the grantee institution should be encouraged to participate in NIH programs 

to enhance diversity” (NIH, 2019, Notice NOT-OD-20-031). Thus, while Southeast Asian 

students are not entirely excluded as an underrepresented racial/ethnic group for this specific 

grant, additional efforts must be taken to convince these agencies that these students are, indeed, 

underrepresented. 

Furthermore, it is especially important for policymakers to prioritize the inclusion of 

Southeast Asian students as an underrepresented minority group to align with the efforts of Asian 

American and Native American Pacific Islander-serving institutions (AANAPISIs) (U.S. 

Department of Education, 2022). Although AANAPISIs are federally recognize and supported in 

their efforts to serve these unique population of students, the misalignment between AANAPISIs 

and other federal agency’s definition of diversity and underrepresentation may impede the ability 

of AANAPISIs to apply for funding and secure support for reaching their goals. 

The second recommendation is related to disaggregating racial/ethnic data for AAPI 

students. While many federal agencies have and continue to collect disaggregated data on a 

number of measures such as household income, educational enrollment, and educational 

attainment, there is still a need to understand these growing trends within STEM. Providing 

statistics on STEM enrollment and degree attainment, by ethnic subgroups, provides a more 

accurate representation of the STEM landscape and additionally provide leverage and direction 

for future research and practice that serves underrepresented students. 
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Future Research 

 The emergent findings from this study advanced scholarship on the early college 

experiences of Southeast Asian STEM college students and how these experiences, in 

combination with their pre-college characteristics and experiences, were associated with changes 

in their science self-efficacy and science identity. Yet, there were various limitations related to 

the data sources utilized, the quantitative operationalization of CCW, the sampling of students, 

the institutions included, and the aggregation of AAPI racial/ethnic data. These limitations and 

the associated recommendations for future research are described below. 

Student Experience During the Covid-19 Pandemic 

   This study utilized secondary data from 2016-2020. As such, data collected from students 

between 2019 and 2020 were influenced by a global pandemic that disrupted student learning 

and transitions. Given that prior scholarship has illuminated the importance of first-year 

experiences on students’ college transitions and subsequent successes, the experiences of 

students who transitioned into their first year of college or completed their first year of college 

during a global pandemic may have differed from the experiences of those who completed their 

first year of college in person (or prior to the start of the Covid-19 pandemic). Taken together, 

future research should consider the effects of a global pandemic on the development of Southeast 

Asian STEM students’ science self-efficacy and science identity and how these developmental 

experiences may differ from the experiences of pre-pandemic college students.  

Utilization of Data Sources that Exemplify the Quantification of CCW 

 As described in the study’s conceptual framework, CCW is often utilized in qualitative 

research to allow for a deeper understanding of the systemic barriers that typically ignore the 

community assets that bolsters the development and experiences of Students of Color. The 
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decision to include CCW in this study’s conceptual framework was prompted by its alignment 

with specific research findings about the salience of community for Southeast Asian college 

students. In regard to CCW, future research should examine the development of science self-

efficacy and science identity utilizing qualitative methodologies to get at deeper stories that can 

explain systemic issues that arise for Southeast Asian students. When considering future 

quantitative research that builds upon the findings of this study, I recommend the development of 

a new instrument that is guided by Sablan’s (2019) recommendations to utilize measurement 

theory to encapsulate each form of community capital suggested by CCW. Due to this study’s 

use of secondary data that was not guided by CCW, the factors for CCW that were developed for 

this study did not provide as deep of an explanation as recommended by Sablan’s (2019) 

measures. Furthermore, Sablan (2019) argues that there is space to advance research that 

synthesizes CCW, and quantitative methods and future research should build upon these 

recommendations.  

Improving Sampling Methods and Investigating Non-Traditional Institutions 

 The study revealed some surprising findings in relation to the relatively low proportion of 

Southeast Asian students identifying as first-generation. One explanation was that this study 

focused exclusively on traditional college-going students meaning that the students in this 

study’s sample entered a baccalaureate-granting institution immediately after completing high 

school, which may have been influenced by having family members who attended college before 

them. A few recommendations for future research may help to address this limitation. First, a 

replication of this study that includes community college students is important to consider since 

prior research suggests that Southeast Asian are more likely to attend a community college after 

high school when compared to their AAPI peers (CARE, 2010; Maramba, 2011). Given this 
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representation within community colleges, it is important to understand how science self-efficacy 

and science identity develops for this particular group of Southeast Asian students. Second, the 

secondary data utilized in this study came from four years of data to enhance sample sizes, yet 

the final sample was still relatively low. In combination with the other recommendations 

presented in this section, future research should push to collect data from larger samples and 

ensure that there is sufficient variability across background, environmental, and experiential 

measures that are collected. This bolsters the statistical power and potential generalizability of 

findings for these students.  

The Further Disaggregation of Southeast Asian Students 

 As argued throughout this study, racial/ethnic data disaggregation is an important 

approach that should be considered and implemented to reveal the unique and distinct 

experiences and challenges of an ethnically and culturally diverse students. Although this study 

ameliorated this problem by disaggregating AAPI students into seven distinct subgroups, there 

are nearly 48 diverse ethnic groups that exists within the AAPI aggregate (Teranishi, 2012). As 

such, future research should investigate science self-efficacy and science identity further for each 

of the diasporas that are categorized under Southeast Asian. These groups include, but are not 

limited to Burmese, Cambodian, Hmong, Lao, Thai, and Vietnamese students. Although these 

ethnic groups may share similar sociopolitical histories in regard to their relocation into the U.S., 

they also experience diverse cultural backgrounds, norms, and challenges (Ngo & Lee, 2007). 

Much like a unique set of predictors emerging for Southeast Asian students when compared 

including this students in the aggregated AAPI category, my assumption is that each diaspora 

within the Southeast Asian subgroup have their own distinct set of factors that contribute to their 

science self-efficacy and science identity development. Further, these future investigations could 
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potentially lead to the formation of distinct theoretical perspectives and frameworks that may 

assist in explaining their experiences. Lastly, whereas this study utilized two regression models 

(since the purpose was to center Southeast Asian student experiences), one that included only 

Southeast Asian students and one that included all AAPI students, future research should include 

additional models for a more nuanced comparison amongst all AAPI subgroups.  

Investigating the Relationship Between Family Support and Self-Efficacy 

 One of the most intriguing findings from this study was the negative relationship between 

families’ support for their students’ success and the development of students’ confidence in 

completing science-specific skills. Yet, further investigation into this negative relationship 

suggests that a suppressor effect with classroom faculty support and/or multicollinearity may 

have occurred. Given that prior research has suggested that families and faculty are critical in the 

educational journey of Southeast Asian students, future research should investigate this 

relationship further. Given that this finding emerged from a quantitative research design, a 

qualitative approach would be ideal for unpacking the complexities of this relationship. 

Importantly, these future studies should aim to include families and students within their research 

design to allow for an optimal synthesis of stories that could be explain this relationship. 

Advancing Knowledge on Science Self-Efficacy and Science Identity   

 To advance knowledge on science self-efficacy and science identity, there are four 

recommendations that can be offered based on the findings of this study and on existing 

scholarship. First, these two psychosocial constructs are typically examined as predictors for a 

wide range of STEM-related outcomes, yet the literature is scant on how these constructs 

develop for college students. The present study was able to elucidate how these two factors 

develop during the first college year, yet there is still much to unpack on how these constructs 
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develop during students’ entire college career. As such, future research should investigate the 

changes in science self-efficacy and science identity over the course of college. Furthermore, as 

future research explores these changes, it is important to consider how these two constructs 

inform each other. While research exists that provides evidence that these two constructs are 

significantly related (e.g., Estrada, 2011; Merolla & Serpe, 2013), there is scant literature 

examining the magnitude that each of these constructs have on each other as evidenced by the 

findings of this study which suggest that science self-efficacy was stronger than pre-test science 

identity as a predictor for science identity.  

 The second recommendation for future research focuses on scoring science self-efficacy 

and science identity. While studies have utilized these two constructs as validated factors that are 

created from several measures, there is a dearth of research that analyzes “how much” science 

self-efficacy and science identity are salient for outcomes. Put another way, future studies may 

want to consider if there are cut points (e.g., low, average, high) for these two constructs and 

how they change over the course of time.  

 Third, future research should investigate the salience of science self-efficacy and science 

identity on STEM-related outcomes for Southeast Asian students. While this study focused on 

how science self-efficacy develops for Southeast Asian students, prior research suggests that 

science self-efficacy and science identity are crucial factors for a range of outcomes within the 

sciences (e.g., Estrada, 2011), yet these studies typically exclude Southeast Asian students. 

Furthermore, given the importance of community cultural wealth in the experiences of Southeast 

Asian students, it would be important not only to understand if science self-efficacy and science 

identity are salient predictors of STEM success of Southeast Asian students, but also how the 

significance of these two salient construct compare to the cultural assets that these students enter 
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college with or how these constructs and assets are related. 

 Finally, future research should unpack the relationship between science self-efficacy, 

science identity, and STEM persistence. While one may argue that science self-efficacy and 

science identity would improve during the first college year, the decreases in these psychosocial 

factors during the first year of college may potentially be related to students’ departure from 

STEM. Specifically, it would be important to understand if science self-efficacy and science 

identity decreases because Southeast Asian students are leaving STEM or if leaving STEM is 

what leads to a decline in these psychosocial constructs. These future findings would contribute 

to a better understanding of how to better serve Southeast Asian STEM students.  

Conclusion 

 This study aimed to contribute to the growing scholarly work on the postsecondary 

experiences of Southeast Asian students. More specifically, the findings from this dissertation 

advances knowledge on the development of science self-efficacy and science identity of 

Southeast Asian STEM college students during their first year of college. Furthermore, the 

present study provides a better understanding about the unique dispositions and experiences of 

Southeast Asian students and that these factors, indeed, differ from their AAPI peers. As such, 

this study adds to the growing evidence that racial/ethnic data on AAPI students should be 

disaggregated in data collection and analyses, when possible. 

 The results that emerged from the quantitative methods employed in this study also 

underscore the importance of community building and team-based learning as salient contexts 

for the positive development of Southeast Asian STEM students during their first year of college. 

In particular, building confidence in completing science-related tasks and identifying as a 

scientist were associated with classroom environments where faculty provided spaces for 
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engagement and collaboration. These types of learning experiences may function as an extension 

of the strong community that Southeast Asian students built with their families prior to entering 

college and fostering these community assets within the classroom seem to improve their 

development. Yet, it is important to emphasize that these findings are specific to Southeast Asian 

students who attended four-year colleges and universities at the start of their college career and 

are not wholly representative of the postsecondary educational experiences of all Southeast 

STEM college students.  

 As researchers and practitioners within the arena of higher education continue to 

investigate factors that contribute to the improvement of diversity and equity within STEM, it is 

important that future research and the application of prior scholarship complicates and challenges 

the methods in which information has been generated over the past few decades. In the case of 

this study, preparing Southeast Asian students to become future STEM professionals and leaders 

requires the acknowledgment of a distinct sociopolitical history that heavily influences how 

Southeast Asian students learn and make decisions about college, how their community cultural 

assets strengthen their adjustment to and experiences in college, and the types of environments 

that bolster their successes. 
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APPENDIX A 

Additional tables. 
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Table A.1 

ANOVA Results for Academic, Background, and Science-Related Psychosocial Characteristics of First-Time First-Year Southeast Asian 

STEM College Students and their AAPI Peers 

Variable  Sum of 

Squares 

df Mean 

Square 

F pa Welcha Brown-

Forsythea 

                 

Concern with ability to finance your 

college education x AAPI subgroup 

14.419 6 2.403 6.600 *** *** *** 

Years of HS math completed x 

AAPI subgroup 

3.340 6 0.557 0.901    

Years of HS physical sciences 

completed x AAPI subgroup 

31.386 6 5.231 2.377 * *  

Years of HS biological sciences 

completed x AAPI subgroup 

14.139 6 2.357 1.941    

Years of HS computer sciences 

completed x AAPI subgroup 

61.983 6 10.331 5.861 *** *** *** 

Pre-college science self-efficacy x 

AAPI subgroup 

3630.735 6 605.123 7.000 *** *** *** 

Pre-college science identity x AAPI 

subgroup 

1409.712 6 234.952 4.201    

 
a Significance: *p<0.05, **p<0.01, ***p<0.001 
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Table A.2 

ANOVA Results for Changes in Science Self-Efficacy and Science Identity of First-Time First-Year Southeast Asian STEM College Students 

and their AAPI peers 

Variable  Sum of 

Squares 

df Mean 

Square 

F pa Welcha Brown-

Forsythea 

                 

Change in science self-efficacy 132.593 6 22.099 0.210    

Change in science identity 1070.346 6 178.391 2.852 ** * * 

 
a Significance: *p<0.05, **p<0.01, ***p<0.00



 
 

 

 

APPENDIX B 

Surveys for 2016 TFS and 2017 YFCY are attached here (full surveys and codebooks for 2017, 

2018, 2019 TFS and 2018, 2019, and 2020 YFCY can be found at: 

https://heri.ucla.edu/instruments/) 
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