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ABSTRACT

Over the last few decades, the graduation rates for post-secondary education in
science, technology, engineering, mathematics, and computing (STEM+C) have
stayed consistently low despite efforts to increase participation in STEM+C disciplines.
Prior teaching and educational research have primarily focused on one specific degree
pathway within STEM+C, such as computer science. However, understanding the
common factors and mechanisms that influence STEM+C students to persist in
their different degree programs has been left largely unexplored. In this study, the
research team investigates the factors that influence the enrollment and persistence
of undergraduate STEM+C majors at a large, public Hispanic-Serving Institution (HSI)
in Texas. As part of a larger mixed-methods investigation, data were collected from
a total of 168 undergraduate STEM+C majors using the ACCEYSS STEM+C survey
instrument to evaluate factors impacting their enrollment and persistence in their
degree programs. Qualitative analysis was performed on the survey responses from
65 science majors, 45 computing majors, 36 engineering majors, and two mathematics
majors. Participants were asked about their career aspirations, the types of learning
experiences they participated in prior to college, and the factors that influenced them
to pursue their major. Also, participants were asked to describe what students needed
to be successful in their chosen field and what advice they believe would help incoming
students persist to graduation. The findings of this study revealed that students
across all majors: (a) indicated their decisions to pursue STEM+C majors were mainly
influenced by personal aspirations and motivation, followed by self-confidence, self-
efficacy, and perceived intelligence; (b) offered advice for incoming STEM+C majors
focused on building resilience, effectively utilizing resources, developing strong
learning strategies, and maintaining motivation throughout their academic journey;
and (c) identified key factors for success in STEM+C degree programs such as
establishing efficient time management skills, cultivating good study habits, and
engaging in self-directed learning with an emphasis on continuous skill development
and problem-solving approaches. The results of this study provide key insights
and recommendations to help guide post-secondary educators’ and policymakers’
decision-making to cultivate a university environment that actively supports more
students to persist in STEM+C degree programs and reach graduation.
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INTRODUCTION

The technological advancements and contributions made by science,
technology, engineering, mathematics, and computing (STEM+C) fields
over the last few decades have been one of the primary sources driving
economic growth in the United States (US), creating a wealth of new jobs
and occupations for workers to fill. Yet, at the same time, the forecast is
dire for meeting the demands of filling these jobs as the projected change
in employment between 2024 and 2034 is 8.1% for STEM occupations
compared to 3.1% for all other non-STEM occupations (U.S. Bureau of
Labor Statistics, 2025). For example, during the 2021 to 2022 academic
year, approximately 22% of bachelor degrees were granted in STEM fields
while around the same time, 52% of the STEM workforce was comprised of
workers who did not have a bachelor’s degree (National Center for Science
and Engineering Statistics, 2024; Irwin et al., 2024). For those who did have
STEM degrees, an added complexity was the mismatch between the number
of graduates in STEM+C fields and the actual labor market demand for such
jobs (Xue & Larson, 2015; Chen & Thomas, 2009). Consequently, this has
led to an economic contradiction with a surplus of STEM workers vying for
a limited number of jobs requiring little or no education or those not in high
demand. At the same time, there is a perceived deficit of STEM workers for
an overabundance of jobs that either require significant education credentials
and training to qualify for or not many workers are interested in pursuing.
(Consortium of Social Science Associations, 2020; Xue & Larson, 2015;
National Science Board, 2024).

To address these concerns, government and industry-based initiatives
such as “Engage to Excel” focused on increasing the rate of retention in
STEM+C education programs (President’s Council of Advisors on Science
and Technology, 2012) and other initiatives such as “Learn to Code”
and “Computer Science for All” focused on introducing K–12 students
to computer science and basic computing literacy to encourage interest
in STEM+C fields (National Science Foundation, 2016) have emerged.
Despite various STEM+C programs and initiatives, enrollment rates in
these disciplines remain low as compared to non-STEM+C fields (Allen-
Ramdial & Campbell, 2014; National Science Board, 2024; Consortium
of Social Science Associations, 2020). Regarding graduation rates, from
2011 to 2021, the number of bachelor’s STEM+C degree earners went
from approximately 286 thousand to 437 thousand, accounting for roughly
∼8% of the total bachelor degrees awarded, which went from 1.7 million
to 2.1 million (National Center for Education Statistics, 2022; Institute
of Education Science, 2023). As a result, identifying the potential socio-
economic and institutional factors that influence students before and
during their undergraduate studies is of interest to researchers to increase
participation across all STEM+C disciplines.

To better understand these influences, prior research has focused on
examining key periods of students’ educational development, such as
undergraduate studies. Green & Sanderson (2018) offered exploring the
experiences of professionals in STEM+C careers as well as implementing
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polices for better mathematics preparation for secondary students to increase
participation and meet the demands of the STEM+Cworkforce. Others have
explored this trend by tracking the lived experiences of STEM+C students,
especially during the first two years of their college, as this is the time when
students are most likely to change majors at least once (Griffith, 2010).
Similarly, King (2015) compared STEM versus non-STEM undergraduate
students and found that even though STEM students started out with a higher
level of persistence and perception of college achievement compared to their
counterparts, those who earned lower than average grades in their courses
were highly likely to switch fields. In contrast, Morganson et al. (2015) built
upon existing STEM education research by looking at the factors that help
students to persist in STEM majors using embeddedness theory. Findings of
this study suggest that framing STEM fields as being challenging as normal
may help students to build their resiliency during the crucial first few years
of college. Pedraza & Chen (2021) evaluated student persistence in STEM
using the two-factor theory model and found that the motivational factors
part of the model was key for students to earn a STEM degree; however, the
exact cause or development of these motivational factors identified by the
study was not known.

Yet, identifying the commonalities that exist between STEM+C students in
how they persist in their degree programs and how exactly these overlaps may
help influence decision-making for teachers and leaders within educational
institutions has been rarely explored. For this study, we are focused on the
undergraduate educational process while also drawing upon the experiences
and opportunities students remember from their secondary educational
journey. As such, the purpose of this study is to examine the experiences of
current STEM+C undergraduate students at a Hispanic-Serving Institution
(HSI) in Texas to provide insight and offer recommendations regarding
decisions impacting future students in these degree programs. To accomplish
this, our research study aims to answer the overarching questions: (1) What
factors influence undergraduate students to enroll and persist in STEM+C
majors? and (2) What are the essential skills, qualities, and advice that
undergraduate students need to persist in STEM+C majors?

METHODOLOGY

This study employed a mixed-methods research design to investigate the
lived experiences of undergraduate students in STEM+C disciplines. As
part of a larger study, this research study focused on the qualitative strand,
which analyzed students’ responses to open-ended questions included in the
ACCEYSS STEM+C Majors (ASCM) survey instrument.

A total of 168 undergraduate students participated in the study.
All participants were at least 18 years of age and self-identified as
Hispanic/Latino, Black/African American, or multiracial with one of these
backgrounds. Students represented a diverse set of majors across STEM+C
disciplines. Specifically, 65 participants were science majors, 45 were
computing majors, 36 were engineering majors, and two were mathematics
majors. Demographic information was collected through the survey. Of the
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168 respondents, 87 identified as female and 81 identified as male. The
majority of students (n = 142) self-identified as Hispanic/Latino, while
26 identified as Black or multiracial. Participants’ ages ranged from 19 to 38
years, with the majority between 19 and 22 years (n = 116). Academic grade
levels were relatively balanced, with 43 freshman, 43 sophomores, 42 juniors,
and 39 seniors.

Table 1: Open-ended ACCEYSS STEM+C majors survey instrument questions.

Q1. What are your career aspirations after you complete your education?
Q2. List any related informal or formal pre-college learning experiences in which

you participated.
Q3. How did the item you selected influence you to pursue your degree? [follow

up to most important influence on picking and pursuing degree]
Q4. What do you think students in your major need in order to be successful in

your major?
Q5. What advice would you give to an incoming student into your field to help

them successfully reach graduation?

Figure 1: Qualitative analysis workflow.

Data was collected through the ASCM survey instrument administered
in Fall 2024. The survey consisted of forty-three items, including five
open-ended questions designed to capture students’ perspectives on career
aspirations, learning experiences, factors influencing their degree choice, and
perceived needs for success. Table 1 displays the open-ended survey questions
that were central to the qualitative analysis conducted in this study. Survey
distribution involved the research team working with the university registrar
to distribute direct email invitations. Participation was voluntary, and
students completed the survey electronically through Qualtrics. The study
employed thematic analysis to examine qualitative responses. Incomplete
records were excluded from analysis. The remaining records were evenly
divided among three researchers, each independently analyzing a subset of
the data.

During the first cycle of analysis, the researchers employed a shared
codebook (Wallace et al., 2025) to identify initial themes across responses.
The codebook was developed during a pilot study and iteratively refined
to clarify code definitions and merge overlapping categories (Wallace et al.,
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2025). Researchers documented decision rules and examples to support
coding consistency. The second cycle of analysis involved researchers
refining and merging codes, identifying broader themes across the dataset
by grouping all the majors together. Figure 1 illustrates the qualitative
analytic process including coding, refinement, and synthesis. To ensure
credibility, the researchers compared coding decisions until consensus was
reached. Codes reflected recurring factors that influenced persistence in
STEM+C pathways. Through this process, the research team identified key
themes related to enrollment and persistence as discussed in the Findings
section.

FINDINGS

Using qualitative coding of survey responses alongside thematic analysis,
three major findings emerged regarding influences, success factors, and
advice from students.

Key Influences on Pursuing a STEM+C Degree

Survey responses revealed that personal motivations overwhelmingly shaped
students’ decisions to pursue STEM+C majors. Students articulated
aspirations deeply tied to their sense of identity, self-efficacy, and career
aspirations. For example, a biology major expressed a desire to “apply
my scientific knowledge to make a meaningful impact,” emphasizing a
commitment to ongoing learning and practical application in biotechnology
and environmental science. This intrinsic drive was again articulated by an
electrical engineering student who stated, “Just knowing that I have it within
myself to be able to finish anything I put my mind to is what led me to
pick my major.” Such affirmations demonstrate the critical role of students’
confidence and belief in their abilities as foundational motivators. These
findings highlight that intrinsic motivation, aspirations, and self-efficacy are
critical to student persistence in STEM+C disciplines (Hedge, 2024; Wallace
et al., 2025). As shown in Fig. 2, additional influences noted were career
influence, family influence and community goals.

Figure 2: Code frequencies representing key influences on pursuing a STEM+C degree.
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Advice for Incoming Students to Succeed in STEM+C Fields

When asked what advice would help incoming STEM+C students persist,
participants emphasized the importance of strong learning strategies,
building resilience and efficient utilization of resources. As shown in
Fig. 3, learning advice was the predominant theme, accompanied by
encouraging advice and resource advice. A computer engineering major
advised, “Mistakes are going to happen and that perfection is overrated…
failure is okay and necessary in order to grow,” reflecting a perspective
on academic challenges and encouraging the incoming students to remain
positive. Students also noted the importance of peer and mentor networks, as
another student stated “Find an organization…Having peers and networking
is important. …Talk to your professors about opportunities outside of the
classroom…”Another student emphasized campus resources, “Any question
that you may have, I guarantee that you have at least 5 professionals
to guide you, just ASK!” These insights resonate with recent studies
highlighting resourcefulness, supportive networks, and engagement with
learning communities for persistence (Sung et al., 2024; Wallace et al., 2025).

Figure 3: Code frequencies representing advice for incoming students.

Essential Factors for Success in STEM+C Programs

When asked about critical factors for success, students pinpointed personal
discipline, effective study habits, and time management as the most frequent
themes (ref Figure 4). These personal traits and skills constituted the core
of student perceptions on what leads to success in STEM+C majors. A
biology major stated, “To be successful… students need to be very disciplined
and driven. It is not enough to be motivated because motivation will come
and go, but discipline will never fail you… students must also be adaptable
because there will be setbacks and unexpected changes… never an excuse to
give up. Overall, a student… should be resilient and above all confident in
their abilities.” Students also valued self-regulated continuous learning, while
emphasizing the importance of intrinsic motivation over extrinsic reward,
with one computer science major asserting, “…You will 100% fail if your
only motivation is money and not the major you paid to learn!... unite and
prepare for the hardships, as life is just not fair and it can lead to success if
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we have this mindset.” This focus on self-directed learning and adaptability
not only reflects individual agency but also signals broader institutional and
cultural factors influencing student success (Wallace et al., 2025).

Figure 4: Code frequencies representing essential factors for success in STEM+C
majors.

These results highlight that student persistence in STEM+C is driven by
strong aspirations and self-efficacy, reinforced by effective study habits and
a proactive approach to making use of available resources. Advice aimed
at incoming students centers on resilience, connection, and community. The
emerging themes not only confirm prior findings on STEM+C persistence
but offer new insights specific to the context of undergraduate students at an
HSI (Wallace et al., 2025; Hedge, 2024; Wolters & Brady, 2020; Sung et al.,
2024).

DISCUSSION

The research findings reinforce a broad body of STEM education research
emphasizing self-efficacy, motivational orientation, habitual study behaviors,
and structured support as core predictors of persistence and success in STEM
pathways (Allen-Ramdial & Campbell, 2014; Hedge, 2024; Xu, 2016). Our
data pronounced focus on personal aspirations, intrinsic motivation, and
internal self-belief is consistent with studies identifying the role of science
identity and community cultural wealth in fostering enduring engagement
within STEM+C among populations of interest (Ashford-Hanserd et al.,
2024; Yosso, 2005).

The prevalence of personal motivation as the main driver behind choosing
a STEM+Cmajor aligns with existing research highlighting the formation of
a strong science personal identity, future aspirations, and internalized career
goals (Pedraza & Chen, 2022; Hedge, 2024). The unique weight of intrinsic
factors in this HSI sample is especially meaningful against calls from national
reports for more culturally responsive and individualized interventions in
STEM (President’s Council of Advisors on Science and Technology, 2012).
As Wallace et al. (2025) and Ashford-Hanserd et al. (2024) argue, successful
STEM+C engagement depends not only on external access or pipeline
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support, but also on nurturing students’ sense of self-efficacy and their
identity as change-makers.

Advice from students consistently advocated for building resilience,
leveraging campus resources, self-regulated learning, and engaging with
peer/mentor networks, themes widely affirmed in research on STEM
persistence (Sung et al., 2024; Allen-Ramdial & Campbell, 2014). The
salience of mutual aid and institutional support in our findings calls for
institutional recommendations for evidence-based interventions, such as
learning communities, active advising, and mental health resources for
undergraduate students (President’s Council of Advisors on Science and
Technology, 2012).

Student emphasis on discipline, strategic learning, and time management
as keys to success directly resonates with the literature on academic self-
regulation, which shows that well-developed learning routines and adaptable
mindsets predict performance and retention in STEM (Wolters & Brady,
2020; Xu, 2016). Sung et al. (2024) demonstrate that structured support
systems, coupled with deliberate practice, build not only knowledge but
also the psychological resilience required to navigate setbacks. Green
& Sanderson (2018) highlight that study skills, positive learner traits,
and continuous engagement are vital for traditionally marginalized STEM
students in high-challenge programs.

While many studies give substantial weight to familial and community
capital in STEM+C, this study found these factors to be less prominent as
compared to personal agency and internal motivators. For example, cultural
and community influences, though present, were cited less as compared to the
previous study (Wallace et al., 2025), indicating a potential shift in the pattern
of driving factors behind student enrollment and persistence in STEM+C.
Likewise, external motivators like financial need or institutional influence
were also less central in this cohort.

These findings suggest that interventions aiming to boost STEM+C
persistence should prioritize fostering personal motivation, discipline, and
resilience through targeted mentorship, skill-building workshops, and
supportive community-building. Recommendations include implementing
these interventions during the first two years of college and providing
additional support focused on skill development to support students
throughout their postsecondary education. This especially applies to students
who are traditionally vulnerable to dropping out of college or switching out
of a STEM+C major before graduation due to perceived or realized social,
economic, and institutional influences (King, 2015; Oppenheimer et al.,
2020; Xu, 2016; Allen-Ramdial & Campbell, 2014). There is also clear value
in ensuring accessible, academic and social resources for students. Policy
decisions that focus solely on financial or structural interventions may miss
the greater impact of developing students’ intrinsic self-belief and providing
opportunities for meaningful engagement and drive towards their degrees.
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LIMITATIONS

This study’s qualitative analysis used a blended deductive-inductive coding
approach, emphasizing recurrent themes of student motivation and academic
skills. However, ambiguous or minimally supported themes and findings on
career aspirations and extracurriculars were excluded due to low response
rates. Framed initially by Yosso’s (2005) community cultural wealth model
and its validation (Ashford-Hanserd et al., 2024), the cohort showed
limited cultural capital evidence, leading to its omission to prevent overinter-
pretation. These findings diverge partially from prior research, where cultural
capital and extracurriculars were prominent, yet align with the pilot (Wallace
et al., 2025) in highlighting persistent motivation and self-efficacy.

CONCLUSION

By using a qualitative approach and integrating the perspectives of 168
undergraduates, this study provides nuanced insight into the persistent
factors driving enrollment and persistence in STEM+C students. We
recommend that educators and institutional policy decision-makers consider
developing students’ intrinsic motivation and self-efficacy through culturally
responsive curricula that highlight personal aspirations and real-world
applications of STEM+C fields. Implementing targeted interventions such
as mentorship programs, skill-building workshops for time management and
problem-solving skills, and accessible resource networks during the earlier
years of their undergraduate studies can support persistence among students
at HSIs.

Despite the large number of participants, the main limitation of this
study is that the data collected was from one university. While this was
not within the scope of this research study, it is important to note that
student populations in different locations around the U.S. may have distinct
perspectives and experiences associated with those locations. To address this
limitation in future studies, our research group aims to include data gathered
from additional colleges and universities to help distinguish between unique
institutional characteristics to find the commonalities that may be shared
by all STEM+C undergraduate students studying in the U.S., regardless of
geographic location. Future research should focus on analyzing the responses
of former STEM+C students who switched majors and students who
switched into STEM+C majors from other non-STEM+C degree programs.
These groups of students represent two types of diverging paths that are
possible with STEM+C educational outcomes that are not well represented
in existing literature. Ultimately, the key insights gained from this study, and
potential future studies in this area of research, will help guide educational
and institutional decisions to help more undergraduate students graduate
from STEM+C degree programs.
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