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This study examined how science identity and positive educational outcomes
relate to student trainees’ decision to pursue a research career in health-related
sciences, within the context of a two-year research training program that prepares
diverse undergraduate students for a research career. In analyses using the
evaluation data, science identity and one of the positive educational outcomes
significantly predicted trainees’ decision to pursue a research career in biomedical
and behavioral sciences. In general, students with stronger science identity and
interest in pursuing research in academia exhibited a firmer decision to pursue a
research career in sciences. In a separate analysis that examined the associations
between the trainees’ decision to pursue a health-related research career and their
underrepresented minority identities, gender, and disciplinary track, results
revealed that: (1) the interaction between trainees’ disciplinary track (i.e.,
biomedical vs. behavioral sciences) and their total number of underrepresented
minority status was associated with their decision to pursue a research career, but
(2) the gender x disciplinary track interaction was not. Emphasizing the need for
supporting diverse undergraduate trainees to solidify their science identity and
prepare them for a research career in academia, we discuss implications of our

findings for research training programs with similar aims.

Introduction

As estimated by the U.S. Bureau of Labor, ‘employment is projected to increase by 11.5 million over the

201626 decade.’ Of this projected growth, the top ten fastest growing occupations fall under the STEM

career umbrella. Developing and preparing the future citizenry and workforce then falls into the hands

of teachers, administrators, and the nation (Avendano et al., 2019, p. 69).

To develop a workforce equipped for handling large-scale societal problems, educators, administrators, and the

nation must first resolve a historical issue in STEM, the persistent underrepresentation by minoritized individuals.

Ensuring opportunities for STEM participation for all is a matter of social justice (Chelberg & Bosman, 2019;
Eisenhart & Allen, 2020; Jelks & Crain, 2020; Lock et al., 2019). Society is confronted by “a growing set of

challenges that call for the insights that science and engineering can provide” (NSF, 2020, p. 9). The insights from
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science and engineering have particularly driven technological innovation and heightened health benefits. When
minoritized individuals are well integrated in the STEM workforce, we will be able to recognize and respond to
various perspectives impacting technology, health, and other needs that are prevalent in today’s diverse societies
(Kricorian et al., 2020).

Unfortunately, the STEM workforce in the U.S. continues to fall very short of being able to tap into this potential
wealth of insight and information (Fry et al, 2021: Holman et al, 2018; Ong et al., 2018). In analyzing recent
trends in the STEM career participation, the National Center for Science and Engineering Statistics (NCSES)
(2023) highlighted that despite recent improvement, gender and racial/ethnic identities still persistently interact to
impact career participation in the U.S.: (a) In 2020, women earned 66% of bachelor’s degrees in social and
behavioral sciences but only 26% in mathematics and computer sciences and 24% in engineering; (b) In 2021,
Hispanic and Black workers accounted for 10% and 8% of the college-educated workforce in science and
engineering, respectively, although Hispanic and Black workers accounted for 15% and 9% of the total STEM
workforce, respectively; and (c) In 2021, women made up 51% of the college-educated labor force, but their
representation was as low as 29% when the college-educated labor force in science and engineering occupations
was concerned. According to another report (NCSES, 2021), in 2019, Hispanic women represented only 2% of
STEM occupations for the college-educated workforce, while the corresponding percentage was 6.5% for their

male counterparts.

To advance more equitable access to innovations in STEM, the U.S. must promptly remove social and cultural
barriers for STEM participation. One way to remove these barriers is to provide early interventions that introduce
students to research careers (Kingsford et al., 2022) and provide intensive research training to those students to
make them competitive for entry into Ph.D. programs (Vu et al., 2023). However, for students to persist in research
training programs and pursue graduate studies, they need to develop and maintain a strong science identity
(Carlone & Johnson, 2007; Estrada et al., 2011, 2018). Examining psychological factors, such as science identity,
is important because even high-ability students switch majors from a STEM area to a non-STEM area due in part
to their perceptions that they lack competence and skills that are essential for being successful in the STEM field
(McDonald et al., 2019; Webb et al, 2002).

Science Identity

An effort to foster STEM participation for all must proceed hand in hand with an effort to retain those who become
affiliated with the field. Researchers have reported that well-designed, intentional educational activities and
programs promote student persistence in educational settings, in general (Koch et al., 2019), and minority
students’ persistence and engagement in science, in particular (Asempapa et al., 2021; Camacho et al., 2021; Carpi
etal., 2017; Davis & Mclntosh, 2020; Esparza et al., 2020; Hernandez et al., 2018a,b; Hudson et al., 2018; Ikuma
et al., 2019; Koch et al., 2019; Odera et al., 2015; Trott et al., 2020). For instance, in a program that targeted
undergraduate juniors and seniors from underrepresented minority groups, quality mentorship and hands-on
research experiences helped students identify with science and persist in the field (Hernandez et al., 2018b). An

after-school STEM curriculum encouraged African American and Hispanic teenage, female students to stay in
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STEM fields and develop STEM career plans (Koch et al., 2019). Currently, there is a national consortium of
undergraduate research training programs that aims to enhance the diversity of the nation's health-related research
workforce by strengthening career aspiration and interest in health-related research in underrepresented minority
students. These programs have achieved their shared goal of preparing diverse trainees for health-related careers
(e.g., Camacho et al., 2021; Foroozesh et al., 2017; Kingsford et al., 2022; Saetermoe, et al., 2017; Vu et al.,
2023).

At an individual level, studies have investigated psychological factors that are associated with students’ success
in those educational activities and programs. Their findings indicated that students from diverse backgrounds
commit to STEM when they embody a solid science identity. According to Carlone and Johnson (2007), a strong
science identity emerges when learners become confident about (a) understanding science concepts (competence),
(b) demonstrating science-related skills (performance), and (c) being regarded by others, particularly by those in
the field of science, that they perform science-related tasks well (recognition). When learners solidify such
confidence, they build a sense of belonging in STEM and come to see themselves as a “science person” (Carlone
& Johnson, 2007; Hazari et al., 2017; Hudson et al., 2018; Robinson et al, 2018; Stets et al. 2017; Syed et al.,
2019).

Studies have shown that a strong science identity (a) predicts science achievement and engagement of
underrepresented students, including first-generation college students (Chen et al., 2021; Gholson & Wilkes,
2017); (b) helps those students persist in STEM (Estrada et al., 2011, 2018; Jelks & Crain, 2020); and (c)
empowers African American community college students to persist as STEM majors at a four-year university
(Garcia et al., 2019). Thus, a more diverse, robust, and healthy STEM workforce could emerge when students
from diverse backgrounds build a solid science identity. When individuals feel increasingly more connected with
the culture of science and build more confidence in their science abilities, they come to select career options that
are aligned with their interests and skills in science (Eccles, 2009; Oyserman, 2015). Moreover, students with a
sound science identity would persist in STEM, as the science identity would fuel their efforts to succeed in the
field (McDonald et al., 2019). According to the model of career self-management (e.g., Lent & Brown, 2013; Lent
etal, 1994), individuals actualize career decision by learning and building self-efficacy and outcome expectations,
and then setting career goals, making actions, and ultimately attaining the goals. Attaining career goals is easier
if personal and contextual factors support the learners’ efforts, and a sound science identity positively affects their

self-efficacy and outcome expectations (Byars-Winston & Rogers, 2019).

Since science identity promotes science achievement, interest, motivation, engagement, persistence, as well as
career interest and career goals in science, educators would benefit if they understood the mechanisms underlying
the development of a solid science identity. In that light, McDonald et al. (2019) presented a simple but
informative model that describes how science identity is cultivated. The model posits that science identity is
solidified as learners merge two different states of identities: that is, (1) the current state (i.e., actual identity) and
(2) the potential state (i.e., designated identity, possible self, or the image of STEM professionals). When the
overlap between the actual identity and the designated identity is substantial, an individual has acquired a solid

science identity, whereas when the overlap remains minimal, the individual has a weak science identity. In relation
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to processes where the two states of identities are merged, McDonald et al. (2019) contended that the two identities
become aligned by way of educational choices, efforts, and outcomes that would unite the two identities. This

simple model is useful as it reveals how a science identity is cultivated.

However, this model does not explain if and how the magnitude of science identity changes when the two identities
are increasingly more aligned while being supported by important educational opportunities, efforts, choices, and
outcomes. Moreover, the model does not describe the roles that science identity and educational choices/outcomes
would play in predicting science-related outcomes in a larger context (e.g., learning, persistence, career decision).
In other words, we do not know if both science identity and educational choices/outcomes predict science-related
outcomes, or if educational choices/outcomes would not directly predict science-related outcomes as their effects
could be reflected in more solidified science identity. Hence, this study was designed to expand our knowledge in
these areas.

Specifically, we set our goals in this study to examine: (a) how students who attained positive outcomes from
pivotal educational choices (i.e., being accepted into a graduate program) and efforts (i.e., attain a high cumulative
GPA) and developed distinct preferences for research within academia differed from their counterparts who did
not attain those outcomes, in relation to the magnitude of science identity, (b) if both science identity and pivotal
educational outcomes predict the undergraduate students’ career aspirations, and (c) how undergraduate
participants’ minoritized identities (e.g., racial/ethnic identities, financial background), gender, and field of studies
interact to impact their decision to pursue a research career in biomedical or behavioral sciences. We defined
educational outcomes to be pivotal, if they closely influence the plausibility of them attaining their goal to pursue
a research career in biomedical and behavioral sciences. Unique characteristics of our sample helped us test the

last goal.

This study used data from trainees in an upper-division research training program targeting underrepresented
students, which provided an ideal context for an examination of how trainees’ minoritized identities relate to their
decision to participate in the STEM workforce. The student trainees were from two disciplinary tracks: (1)
behavioral sciences and (2) biomedical sciences. Having the data on the trainees’ gender, underrepresented
minority status, and disciplinary track enabled an investigation of how those variables interacted to influence
student trainees’ decision to pursue a research career in biomedical and behavioral sciences. We hypothesized that
(a) trainees who attained positive educational outcomes (i.e., high cumulative GPA, acceptance to a graduate
program, and/or interest in conducting research in academia) will report stronger (higher levels of) science identity
as compared to their peers who did not attain the same outcomes, (b) both science identity and trainees’ pivotal
educational outcomes will independently predict trainee’s decision to pursue a research career in biomedical and
behavioral sciences, and (c) trainees’ background variables including disciplinary track, gender, and minority
status will interact to impact their career decision in the research training program that we examined, in alignment
with the persistent trends in the U.S. workforce. We expected that the findings from the present study would have
direct implications for undergraduate research training programs, as they strive to cultivate and sustain their
trainees’ interests in research careers in biomedical and behavioral sciences and their commitment and actions to

help them attain careers in those areas.
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Current Study

The present study used student training data from a federally funded, large scale undergraduate research training
program at a Hispanic- and Asian American Native American and Pacific Islander-Serving university, located in
the western United States. The university has approximately 34,000 undergraduate students involving
Hispanic/Latino (44%), Asian (20%), White (16%), and African-American, American Indian and others (15%).
The primary goal of the training program called the Scholars Program is to promote trainees’ career preparation
in health-related research fields via a cohort-based learning community and engagement in faculty mentored
research (see Vu et al., 2023, for more details). Throughout the two-year program, Scholars acquire extensive
research-related knowledge and skills in a learning community, and apply, test and consolidate their knowledge

and skills in faculty mentored research.

Moreover, to foster the development of a culturally congruent science identity during the learning community,
trainees participate in activities designed to help them foster growth mindset and explore the meaning of being a
scientist for themselves, their families and communities, and the broader scientific communities. Trainees are also
given opportunities to learn from role models about what it would be like to be a scientist, as part of their research
labs/groups or in other venues such as professional conferences. In this vein, the program invites underrepresented
minority scientists as colloquium speakers who not only present their research but also share with trainees their
personal journey on how they became scientists and what obstacles they had to overcome and how. Trainees also
attend minority student focused research conferences such as the annual meetings for the Society for Advancement
of Chicanos/Hispanics and Native Americans in Sciences (SACNAS) and the Annual Biomedical Research
Conference for Minoritized Students (ABRCMS). These conferences offer inspirational speakers as well as
professional development workshops designed to build resilience for underrepresented minority students and
strengthen their identification with the sciences. Scholars also apply for and participate in a summer research
experience (SRE) at an R1 or other research-intensive organization during the summer between their junior and
senior years to widen and solidify their learning. The culminating experience is applying to graduate schools
where their graduate training would continue solidifying their knowledge, skills, and dispositions that would help
them grow into an independent, competent researcher in their respective health-related field. For all activities
throughout the two-year program, Scholar trainees can seek feedback, guidance, and support from the program
training directors, faculty research mentors, and near-peer graduate student mentors (for details about near peer

mentoring, see Abeywardana et al., 2020).

The Scholars Program has two additional features. First, as mentioned earlier, the program was designed to
accommodate a broad range of health-related disciplines, including (2) traditional biomedical disciplines such as
biology, biochemistry and chemistry, and biomedical and chemical engineering, and (b) behavioral sciences such
as health science, kinesiology, linguistics, nutritional science, sociology and psychology. Second, the program
utilizes a strong research curriculum encompassing courses in student majors and program-specific courses to
solidify knowledge and skills in such critical areas as literature review, data collection/analyses, presentation
skills, grant and manuscript writing, and Responsible Conduct of Research (for more details, see Taing et al.,
2022).
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Method

Participants

The analytical sample consisted of 97 participants (n = 65 females; 31 males; 1 nonbinary) who completed the
two-year Scholars program and took the end-of-program survey (n = 37 for the 2016-2018 cohort, n =28 for the
2017-2019 cohort, and n =32 for the 2018-2020 cohort). Although the sample size of 97 was on a smaller side, it
should be noted that the Scholars program has achieved sizable cohorts considering the nature of the federally
funded two-year training program. The Scholars program has welcomed 45-50 students per year, as compared to
the MARC U-STAR program, which averaged 11 students across universities in 2013 (3-21 students per cohort;
Hall et al., 2016). Although our analytical sample involved three cohorts of Scholars, the rates of annual survey
completion reduced our sample size to 97. In our analytical sample, there was only one trainee whose gender was
coded nonbinary. As there were not enough participants to form a third category alongside male and female in the
gender variable, all analyses were conducted after removing the data of the trainee whose gender was nonbinary
from the dataset. This provided us with the analytical sample of 96 Scholars. About half (51.0%) of them were
from departments in the natural sciences (e.g., biology, chemistry, biochemistry) and engineering (e.g.,
biomedical, chemical, electrical), also known as the biomedical track. The other half (49.0%) were from
departments in social sciences (e.g., psychology, linguistics, international studies) and health sciences (e.qg., health
science, nutrition and dietetics, kinesiology), also known as the behavioral track. About half (51.0%) were also
from underrepresented minority groups for race and ethnicity (i.e., non-Asian or non-White); 76.0% were eligible
for financial aid, and 38.5% were first generation students. In relation to ethnicity, more specifically, about two-
fifths (42.7%) self-identified as Hispanic or Latinx. The largest self-identified racial group was Asian (32.3%),
followed by White (27.1%). About 7.3% self-identified as Black or African American, 3.1% as American Indian
or Alaskan Native, and 8.3% as more than one race. The remaining twenty-one participants (21.9%) did not

indicate their race; however, all of them self-identified as Hispanic or Latinx for ethnicity.

Data Sources

The end-of-program data were obtained from two sources: (a) a program evaluation survey administered at the
end of the two-year Scholars program by an internal evaluation team and (b) an annual evaluation survey
administered independently by an external evaluation team. All survey data were collected in accordance with
approved Institutional Review Board protocols. Students’ gender (female = 1, male = 0) and disciplinary track
(biomedical = 1, behavioral = 0) were recorded based on the program record. The following are the other specific

measures analyzed in the present study.

Underrepresented Minority (URM) Identities

Students’ information for the total count of underrepresented minority (URM) status was obtained from their
applications to the Scholars Program. The total count of the URM status was the sum of: Race/ethnicity
(historically underrepresented minority = 1, non-minority = 0), financial aid eligibility (yes = 1, no = 0), and first-

generation college students (yes = 1, no = 0), with a range of the total score being between 0 and 3. Higher scores

925



Masunaga, Chun, & Vu

indicated more accumulated underrepresented minority identities.

Pivotal Educational Outcomes

Students’ pivotal educational outcomes were measured using three indicators — cumulative GPA, preference for
research setting, and graduate school acceptance. Students’ cumulative GPA at the end of the senior year was
retrieved from the institutional research and analytics office. Preference for research setting that students came to
internalize was measured using two items from the program evaluation survey on a 6-point Likert-type scale:
Indicate how likely are you to: (6-point Likert-like scale, where 1 = Extremely Unlikely and 6 = Extremely
Likely):
1. Pursue a research career in Academia.
2. Pursue a research career outside Academia.
Finally, the data on the graduate school acceptance was obtained from the program record which specified whether

the Scholars were accepted into a master’s or doctoral program (yes = 1, no = 0).

Science ldentity

Scholar trainee’s science identity was measured with three items from a 5-item measure developed by Estrada et
al. (2011). The five items of science identity by Estrada et al. (2011) consisted of: “I have a strong sense of
belonging to the community of scientists,” “I derive great personal satisfaction from working on a team that is
doing important research,” “I have come to think of myself as a ‘scientist’,” “I feel like I belong in the field of
science,” and “the daily work of a scientist is appealing to me.” Those five items had high internal consistency

(alpha = .86).

The annual evaluation survey in the Scholars program included four of these five items, excluding the last item.
However, in our prior study, we decided to drop the second item in the evaluation survey as well to ensure strong
internal consistency of the science identity measure (Masunaga et al., 2023). The alpha coefficient for four items
including the second item was .80, which was substantially lower than the alpha coefficient for three items when
that particular item was excluded (i.e.., alpha =.88). Reflecting these findings, the following three items were
retained and analyzed in the present study:

Indicate to what extent the following statements are true of you (5-point Likert-like scale, where 1 = Strongly

Disagree and 5 = Strongly Agree):

1. I have a strong sense of belonging to a community of scientists.

2. | have come to think of myself as a scientist.

3. I feel like I belong in the field of science.

As the evaluation survey was conducted annually, two sets of three-item Science Identity measures were available
in our analytical sample as well, which consisted of Year 1 and Year 2 measures. However, this study exclusively
utilized the items measured at the end of the program (i.e., Year 2 measure) because Year 2 measure is reflective

of Scholars’ entire experiences within the two-year program. Analyses in our prior study revealed a positive but
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modest correlation between Year 1 and Year 2 Science Identity composite scores (i.e., sum of three-item scores)
[r = .47, p <.001], suggesting that the overlap between Year 1 and Year 2 Science ldentity remained low
(Masunaga et al., 2023).

Decision to Pursue a Research Career in Biomedical/Behavioral Sciences

A measure on a 6-point Likert-type scale from the annual evaluation survey was used to determine Scholar’s
decision to pursue a research career in biomedical/behavioral sciences.
Indicate how likely you are (6-point Likert-like scale, where 1 = Definitely No and 6 = Definitely Yes): Will

you pursue a science-related research career?

Results

Descriptive Statistics

For total count of the URM status, within our analytical sample of 96 participants, 16 Scholars (16.7%) did not
meet any of the URM status categories (i.e., score of 0), 27 students (28.1%) each had either the score of 1 or the
score of 2, and 26 students (27.1%) had the score of 3 that signified that they were from underrepresented
racial/ethnic groups, from families where no other members had attended the college, and eligible for financial
aid. Table 1 summarizes descriptive information of the total URM count, cumulative GPA at the end of the senior

year, interest in research in academia or non-academia, and Science Identity.

Table 1. Descriptive Statistics

Variable M SD Range alpha
Total URM Count 1.66 1.05 0-3 n/a
Cumulative GPA 3.50 0.29 2.80-4.00 n/a
Interest in research in academia 4.48 1.13 1-6 n/a
Interest in research in non-academia 4.54 1.33 1-6 n/a
Science ldentity 12.77 2.39 3.00-15.00 .92

When responding to the question “Will you pursue a science-related research career?”, 64 Scholars (67.4%)
selected “Definitely Yes,” along with 25 Scholars for “Probably Yes” and six Scholars for “Uncertain.” To avoid
having a category with insufficient respondents, two lower categories (i.e., Probably Yes and Uncertain) were
combined to form a new category with 31 respondents (32.6%). Thus, a dichotomous variable was formed to
indicate students’ decision to pursue a research career, involving two groups, i.e., those who would definitely
pursue a research career in health-related fields, and those who would probably do so or were not certain about

their career choice.

Participants’ Characteristics

To foster our understanding about the characteristics of our analytical sample, two independent-samples t-tests
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and one chi-square analysis were conducted to examine how Scholars’ background variables, including URM
identities, gender, and disciplinary track, related to each other. The t-tests were carried out including total count
of the URM status as the dependent variable and gender and disciplinary track (biomedical vs. behavioral sciences)
as grouping variables, and the chi-square analysis tested the relationship between gender and track. As seen in
Table 2, neither disciplinary track nor gender was significantly related with the total URM count. However, gender
and disciplinary track were significantly associated (see Table 3). In line with the persistent trends in sciences
(e.g., NCSES, 2021; 2023), the females were more prevalent in the behavioral track than in the biomedical track,

whereas significantly more males were prevalent in the biomedical track, as compared with the behavioral track.

Table 2. t-tests with Total URM Count as Dependent Variable

Grouping Variables M SD t(94) p-value

1. Track Behavioral 1.81 1.04 1.39 167
Biomedical 151 1.06

2. Gender Male 1.35 111 -1.96 .053
Female 1.80 1.00

Table 3. Chi-Square between Disciplinary Track and Gender

Track
Behavioral Biomedical Total Chi-Square p-value
n (%) n (%) n (%)
Gender Male 5 (16.1%) 26 (83.9%) 31 (100.0%) 19.75 <.001
Female 42 (64.6%) 23(35.4%) 65 (100.0%)
Total 47 (49.0%) 49 (51.0%) 96 (100.0%)

Testing Research Question 1

To test our first research question, an independent-samples t-test was conducted to examine how the levels of
Science ldentity differed between those who attained a pivotal outcome from their educational choice (i.e., being
accepted into a graduate program) and their counterparts who failed to attain the positive outcome. Out of 96
Scholars, 42 (43.8%) were accepted into a Ph.D. program and 42 (43.8%) were accepted into a Master’s program,
where those who were accepted into a Master’s program largely differed from those who were accepted to a Ph.D.
program. When Master’s programs and Ph.D. programs were combined, 71 trainees (74.0%) successfully gained

acceptance into a graduate program.

The t-test results indicated that student trainees’ Science Identity did not differ between the two groups (see Table
4). Namely, acceptance into a graduate program, or a successful outcome from pivotal educational choices/efforts,
did not influence the magnitude of Science Identity. Thus, the results from this analysis did not support our first
hypothesis that trainees who attained positive educational outcomes will report stronger (i.e., higher levels of)
science identity as compared to their peers who did not attain the same outcomes.
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Table 4. t-tests on the Magnitude of Science Identity

Grouping Variables M SD t(94) p-value
Accepted to a Graduate Program No 12.92 2.61 0.36 719
Yes 12.72 2.32

A correlation analysis was also conducted to examine how the other two educational outcomes (1. Cumulative
GPA and 2. Preferences in conducting research either in academia or non-academia) were related to Science
Identity. Correlation coefficients and their significance are reported in Table 5. Out of three variables in this
analysis (i.e., GPA, Interest in research in academia, and Interest in research in non-academia), only trainees’
interest in research in academia was significantly but weakly correlated with Science Identity (r=.22). It is seen
that the data minimally support our hypothesis that higher levels of interest in research within academia, instead

of non-academia, is associated with a stronger science identity.

Table 5. Correlation with Science Identity

1 2 3 4
1. GPA 1.00
2. Interest in Research in Academia -.06 1.00
3. Interest in Research in Non-Academia -13 .08 1.00
4. Science Identity -.16 22* .07 1.00

Note: * significant at the .05 level (2-tailed).

Testing Research Questions 2 and 3 in a Hierarchical Logistic Regression Analysis

A hierarchical logistic regression analysis was performed to test the remaining two research questions. The
dichotomous dependent variable in the logistic regression analysis was derived from trainees’ responses to the
question “Will you pursue a science-related research career?” (i.e., either “uncertain/probably yes” or “definitely
yes”). Table 6 shows the results from the two blocks/models and reports the unstandardized beta coefficients and
odds ratios for each model. Model 1 tested our research question pertinent to the impact of interactions among
trainees’ minoritized identities (i.e., total URM count), gender, and disciplinary track onto their decision to pursue
a science-related research career. Model 2 examined how Scholars’ Science Identity and pivotal outcomes from
their educational choices and efforts (i.e., being accepted into a graduate program, cumulative GPA at the end of
the program, and preferences related to research in academia or non-academia) predicted their decision to pursue
a research career in health-related fields, after controlling for the impacts from the interactions among student

trainees’ minoritized identities, gender, and disciplinary track.

In Model 1, an interaction between disciplinary track and total URM count significantly predicted trainees’
decision to pursue a research career. This finding supported our hypothesis, whereas the impacts from the two
other interactions were not significant, contrary to our prediction. The odds ratio of 0.59, which is less than 1, for
the interaction between track and total URM count indicated that student trainees from the biomedical track (coded

as 1) who belonged to more URM status categories were less likely to decide to pursue a research career in
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biomedical/behavioral sciences as compared with their counterparts, including those from the behavioral track

with equivalent levels of URM status.

Model 2, or a comprehensive model in the analysis, tested if the pivotal educational outcome variables and Science
Identity predicted science career decision above and beyond the predictors in Model 1. Results of Model 2 showed
that the log odds of decision to pursue a science-related research career are positively and significantly related
with both interest in research in academia and Science Identity, when holding the other variables in the model
constant. The positive signs of the B coefficients for both interest in research in academia and Science ldentity
indicated that stronger preference in conducting research in academia and higher levels of science identity were
associated with firmer decision to pursue a research career in biomedical and behavioral sciences. Thus, the results
from Model 2 supported our second hypothesis that both science identity and trainees’ pivotal educational
outcomes will independently predict trainee’s decision to pursue a research career in biomedical and behavioral
sciences. The final model, which posited interest in research in academia and Science Identity as significant
predictors of Scholars’ decision to pursue a science-related research career, explained about 30% of the variance
in the dependent variable (Nagelkerke R? = .306), and accurately classified 72.6% of participants into their

observed groups.

Table 6. Logistic Regression Analysis Predicting Science Career Decision

Model 1 Model 2

Predictor B Exp(B) B Exp (B)
Constant 121 - 0.70 -
Gender * Track 0.76 2.13 0.24 1.27
Gender * URM Total Count 0.00 1.00 -0.24 0.79
Track * URM Total Count -0.52** 0.59 -0.41 0.66
Accepted into a Graduate Program -0.64 0.53
Cumulative GPA -1.56 0.21
Interest in Research in Academia 0.44* 1.55
Interest in Research in Non-Academia 0.16 1.18
Science ldentity 0.28* 1.32
Chi-square 7.81 23.56**

df=3,p=.05 df=8,p<.01
Nagelkerke R Square 0.110 0.306

Discussion

The results from this study revealed some important characteristics of science identity. First, the results from a
logistic regression analysis showed that when entered side by side in the analysis, both Science Identity and
outcome from a pivotal educational choice (i.e., preference in research within academia, but not in non-academia)
independently predicted Scholars’ commitment to pursue a research career in biomedical or behavioral sciences.

Cumulative GPA or acceptance into a graduate program were not significant predictors. This finding would
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suggest that in their effort to help students persist in science and ultimately decide to pursue a research career
therein, research training programs should build an intensive and intentional program where student trainees are
guided well to cultivate and maintain science identity and supported well to build a strong interest in research
particularly in academia. As described by McDonald et al. (2019), educational outcomes could influence the
development of a science identity; however, our results showed that they could also impact trainees’ career
decision. It is possible that non-significant results of cumulative GPA and acceptance into a graduate program are
ascribable to the unique characteristics of our analytical sample where the range of cumulative GPA was rather
restricted, with the mean GPA of 3.50, and 74% of the trainees were accepted into a graduate program upon the
completion of the Scholars program. In a future study that could afford a larger sample, the educational outcome
variables with wider variances should be identified and analyzed to solidify the examination of how outcomes

from educational choices and efforts impact trainees’ decision to pursue a science-related research career.

In relation to the nature of science identity, an additional intriguing finding was reported in Table 4, which showed
that the magnitude of science identity did not differ between those who were accepted into a graduate program
and their counterparts who were not accepted into a graduate program. This result might suggest that solidifying
a science identity does not necessarily proceed hand in hand with the enhancement of its magnitude. However,
future studies are needed to systematically investigate what factors might influence changes in the magnitude of
science identity, and once again to examine group differences on science identity involving a grouping variable
that more widely distribute trainees into different categories (i.e., instead of 74% of participants being accepted
into a graduate program, as in our present analysis). In addition, as argued by McDonald et al. (2019), (a) identity
is a dynamic entity that is constantly shaped and reshaped under the influence from social contexts and educational
opportunities, and so (b) a measure of science identity reflects one’s science identity at the very moment when the
measurement is obtained. If it is so, the relationship between pivotal outcomes of educational choices/efforts and
the magnitude of a science identity could be analyzed best if science identity is measured immediately after pivotal
outcomes are obtained based on one’s educational choices/efforts. As such, we would not be able to make a firm
conclusion about the relationships between educational outcomes and the levels of a science identity without
considering how social contexts or educational opportunities could have impacted trainees’ science identity
between the time when they were accepted into graduate programs and at the time when the end-of-program
surveys addressed trainees’ perceptions about their science identity. Furthermore, science identity was
operationalized with three items that mainly assessed respondents’ sense of belonging in the field of science in
the present study. The results could have been different if science identity was operationally defined with a
measure that directly addressed the overlap between the trainees’ actual identity and designated identity, as

conceptualized by McDonald et al. (2019).

The present study’s findings also illuminate how trainees might make career decision at the intersections of their
URM and other identities. As seen in Table 6, student trainees from the biomedical track that also belong to more
URM groups were less likely to decide to pursue a research career as compared to their behavioral counterpart.
This finding signifies a need for targeted interventions to support students who bring in an accumulated URM
status, especially in the biomedical track. However, the other two interactions (i.e., gender x track, gender x total

URM count) did not significantly predict trainees’ career aspirations. The non-significant impact of the gender x
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track interaction leads to many thoughts, especially given that our analytical sample had more males in the
biomedical track as compared to the behavioral track, and more females in the behavioral field than in the
biomedical field (See Table 3). The non-significant impact from the gender x track interaction onto trainees’
career decision might imply that the research training program was able to mitigate potential negative impacts
from the gender x track interaction. However, before drawing further implications, future studies should carefully
examine exactly what elements and activities in a research training program might help trainees from diverse

backgrounds solidify science identity and decision to pursue a research career in health-related fields.

Finally, some limitations in the present study also call for a series of further research. For the present study, we
analyzed data from trainees who completed the two-year program in 2018, 2019, and 2020 in the spring semesters.
Data analyzed were trainees’ responses to the surveys administered at the end of the two-year research training
program. Although some survey items used in the present study were collected at multiple data collection points,
not all participants completed all survey items, and the sample size and variables available for the analyses were
substantially reduced when repeated measure analyses were conducted. In future analyses, it would be ideal if
student growth could be examined along a longer continuum of time (i.e., from the beginning of Year 1 to the end
of Year 2 of the program) with longitudinal data analyses that allow us to test how the construct and variables
involved in this study develop over time. It is our future goal to gather data on survey items that are assessed in
both Year 1 and Year 2, so we could conduct longitudinal investigations.

Conclusion

This study revealed that both science identity and a pivotal outcome from educational choices/efforts predicted
student trainees’ decision to pursue a science-related research career. Students who embody stronger science
identity made firmer decision to pursue a research career in biomedical or behavioral sciences, and those who
developed more intense interest in research in academia made stronger decision to pursue a research career in
sciences. This finding could guide future educational practices within research training programs similar to the
present study’s training program. Especially, the findings signify our continuing effort to provide our diverse
undergraduate trainees with well-designed learning opportunities where they could solidify their science identity,
prepare for research especially in academia, and prepare for a research career in their relevant STEM fields. Such
efforts could also be impactful in attaining our ultimate goal to cultivate a diverse STEM workforce. As
demonstrated in our analytical sample derived from the two-year upper-division research training program
targeting minoritized students, the interactions between trainees’ minoritized identities and gender and between
their gender and disciplinary track did not strongly impact their decision to pursue a research career in biomedical
and behavioral sciences. Our findings might illuminate one possible type of training programs that could increase
STEM participation by females and those who were historically underrepresented in the field.
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