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ABSTRACT
Despite the wealth of research exploring science, technology, engineering, and mathe-
matics (STEM) identity and career goals in both formal and informal settings, existing lit-
erature does not consider STEM identity for undergraduate students pursuing health and 
medical careers through STEM pathways. We address this gap by examining the STEM 
identity of undergraduate STEM majors on pre-med/health tracks as it compares with that 
of other STEM majors, thus focusing on a population that is chronically understudied in 
STEM education research. We surveyed 440 undergraduate STEM students enrolled in en-
try-level STEM courses to assess their STEM identities and three identity precursors: inter-
est, performance–competence, and recognition. Through regression analyses accounting 
for gender, major, and perceived home support around STEM, we found that pre-med/
health students were more likely to have higher STEM identity and recognition scores than 
their peers; we did not detect a significant di!erence for performance–competence or in-
terest in STEM. Although there is little tracking of pre-med/health students’ ultimate career 
attainment, the implications of our findings support a potential for sustaining pre-med/
health students while simultaneously creating pathways to other STEM pursuits for the 
nearly 60% of those who do not enter medical school by o!ering participation in experi-
ences that a"rm their STEM identities.

INTRODUCTION
Recent trends in STEM1 education research signal an increase in the use of identity 
frameworks to explore undergraduate student outcomes. Identity frameworks have 
been applied to research on undergraduate student learning (e.g., Mraz-Craig et al., 
2018; Seyranian et al., 2018; Robinson et al., 2019), STEM career choice (e.g., Hernan-
dez et al., 2017; Stets et al., 2017; Estrada et al., 2018), and persistence to STEM 
degree completion (e.g., Estrada et al., 2016; Taheri et al., 2018; Robinson et al., 2019). 
For example, the work of Dou et al. (2019) highlights a strong association between 
undergraduate students’ STEM identities (i.e., the degree to which they see themselves 
as a “STEM person”) and their intentions to continue pursuing STEM careers. Similar 
to Dou and colleagues’ work, much undergraduate STEM identity research has focused 
on populations of students pursuing STEM degrees (e.g., Nadelson et al., 2017; Morton 
and Parsons, 2018; Rodriguez et al., 2019), but the phenomenon of STEM identity 
within a population defined by medical and health career pursuits has not been well 
explored (Larson et al., 2012). Given the different perspectives around STEM and 
STEM education, understanding what counts as “STEM” and who count as “STEM 
people” in relation to those pursuing health or medical careers has far-reaching impli-
cations relevant to the undergraduate student experience, including access to career 
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1Here we use the term “STEM” as a catchall term referring to a broad spectrum of subfields related to science, 
technology, engineering, and mathematics, including health and medicine.
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funding support (e.g., scholarships, grants, fellowships) and 
research opportunities (e.g., employment in STEM labs funded 
by STEM agencies), as well as implications relevant to educa-
tion researchers who work with STEM students.

Understanding the identity perspectives of STEM majors on 
a pre-med/health2 track is of particular importance due to 
1) the relative few who actually go to medical school, which 
implies that many do not enter their intended careers; 2) the 
general omission of the population from conversations about 
supporting STEM education and retention; and 3) stereotypes 
of the profile of pre-med/health students—each of which we 
discuss in more detail later. Given the many career-related phe-
nomena associated with identity, developing this understand-
ing of the STEM identity of pre-med/health students is import-
ant both for supporting their success using identity-based 
interventions and addressing issues of persistence and retention 
in STEM fields in general (National Research Council [NRC], 
2012; National Science Board, 2020).

Here, we present a quantitative comparative study that 
explores the relationship between undergraduate students’ 
(N = 440) interest in STEM fields, their sense that their teachers 
recognize them as STEM people, their confidence to succeed on 
STEM-related exams, and their overall self-perceptions as STEM 
people. Specifically, we explore differences between STEM 
majors on a pre-med/health track and STEM majors not pursu-
ing medical careers. Although “pre-med” and “pre-health” are 
unique categorizations—with “pre-med” referring to students 
who intend to enroll in medical school and “pre-health” to stu-
dents who aspire to related careers in health fields (e.g., physi-
cian assistant, nurse)—these students share identity-related 
experiences in their aim to acquire specialized, postbaccalaure-
ate training. This sets them apart from their peers majoring in 
STEM who aspire to join nonmedical professions. In addition, 
we account for relevant factors, including 1) participants’ 
self-reported gender, which consistently demonstrates a contri-
bution to self-perception in STEM (e.g., Archer et al., 2013; Kim 
et al., 2018; Seyranian et al., 2018; Starr, 2018; Witherspoon 
et al., 2019); 2) home support, drawing from literature noting 
the influence of parental activity on STEM identity construction 
(e.g., Gokpinar and Reiss, 2016; Dou et al., 2019; Pattison and 
Dierking, 2019); and 3) whether or not a student is a biology 
major, acknowledging the substantial representativeness of this 
major within groups of students on a pre-med/health track 
(Cotner et al., 2017). In the following sections, we summarize 
and synthesize relevant research exploring the undergraduate 
pre-med/health experience, provide a brief overview of our 
identity framework, situate the purpose of our study in light of 
existing literature, describe our methods and results, and dis-
cuss the implications of our findings.

LITERATURE REVIEW
Pre-Med/Health Students and STEM Majors
In 2015, the great majority of physicians surveyed by the U.S. 
Bureau of Labor Statistics reported having started off their 

careers as STEM majors at undergraduate institutions with 
nearly half enrolled as biological sciences majors and approxi-
mately 15% as physical sciences majors (e.g., chemistry, phys-
ics; Chen, 2017). Other STEM-related majors included engi-
neering, mathematics, and social sciences. However, national 
reports and research studies that address the success of STEM 
majors often fail to include or address pre-med/health students 
specifically, either by intentionally excluding them or neglecting 
to account for them as a distinct demographic population. The 
National Science Board, for example, whose primary role is to 
“serve as an independent body of advisors to both the President 
and the Congress on policy matters related to science and engi-
neering and education in science and engineering” (National 
Science Board, 2020, p. 1), does not count healthcare profes-
sionals as part of the science and engineering workforce 
(National Science Foundation [NSF], 2020). More surprising 
might be the National Research Council’s publication on disci-
pline-based education research (NRC, 2012), which, despite its 
focus on research in undergraduate science and engineering, 
does not address or allude to any studies that focus on pre-med/
health students or their classroom experiences. Even the iconic 
NRC report, BIO2010: Transforming Undergraduate Education 
for Future Research Biologists (2003), explicitly describes its 
exclusion of this population of students while highlighting the 
tremendous pressure that medical school requirements place on 
the course offerings and curricula of biology and other STEM 
departments, all in the same paragraph. Similarly, while some 
attention is given to biomedical research in the White House’s 
strategic plan for STEM education, no attention is given to the 
healthcare enterprise as a whole, despite the participation of 15 
federal agencies, including the NSF, the National Aeronautics 
and Space Administration, and the Department of Energy 
(Committee on STEM Education, 2018). Absent from this 
report were representatives from the National Institutes of 
Health, which focuses on health-related research and fields. The 
level of attention given by federal agencies to programs that 
support STEM majors, particularly those who intend to pursue 
health and medical careers, matters, given its effect on funding, 
directions taken up by the STEM education research commu-
nity, and programmatic development.

Understanding the experiences of pre-med/health majors 
and their identification with STEM is critical in supporting their 
success and addressing needs of health fields broadly, including 
issues of underrepresentation (e.g., National Academies of Sci-
ences, Engineering, and Medicine [NASEM], 2020). For 
instance, Emery et al. (2018) propose interventions in STEM 
identity could increase participation of underrepresented 
minorities in health professions. Understanding the extent to 
which pre-med/health students identify with STEM broadly is 
important, given that most physicians begin undergraduate 
education as STEM majors but fewer than half of medical 
school applicants (e.g., 41% in 2019; Association of American 
Medical Colleges, 2020) are accepted and enrolled in a U.S.-
based medical school each year. The obvious implication is that 
more than half of the students who intend to enter medical 
school in the United States do not, and therefore they must 
make new educational and career plans late in their undergrad-
uate careers, or, for the many who defer applying until after 
graduation, once they no longer have access to university career 
support resources. Despite the large number of students who 

2Here and throughout the rest of this article, we use the term “pre-med/health” to 
refer broadly to students who aspire to careers in health-related fields, including 
those intending to become physicians, nurses, pharmacists, and/or physical ther-
apists, all of which require additional academic preparation beyond an undergrad-
uate degree. When referencing particular studies, we adopt their terminology.
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experience this imperative to rethink their medical career aspi-
rations, what happens to those applicants, and perhaps more 
importantly, whether or not they can be retained in STEM 
fields, is not well understood.

Villarejo et al. (2008) offers one of the few studies that 
obliquely considers where some of these premed STEM majors 
who do not become physicians or other healthcare professionals 
end up. They surveyed 322 alumni of an undergraduate inter-
vention program for underrepresented minorities majoring in 
biology about their subsequent careers and the elements of 
their experience that contributed to their career choices. Of 
those who at the time of the survey were pursuing PhD degrees 
in biomedicine (n = 24), “nearly half” (n = 11) had originally 
intended to become doctors, and some of those attributed this 
career change to undergraduate research experiences that 
“revealed career options they had not previously considered” 
(p. 403). Though the authors acknowledged that other studies 
suggest that research experiences solidify career intentions but 
do not change them, they point to weaknesses in these studies 
regarding their lack of accounting for the relative privilege of 
their participants (e.g., they may be more aware of careers in 
research) and assessments of the research experiences late in 
the students’ college careers (e.g., the summer before senior 
year). In this way, they suggest that these experiences may be 
particularly valuable for revealing career opportunities for 
underrepresented minority students early in their college 
careers. Still, even though this work provides a glimmer of 
insight on the phenomenon of attrition in the medical career 
pathway, the small sample and bounded context of the study is 
difficult to interpret more broadly.

Despite calls to address the pre-med/health experience, little 
research exists in this area, with much of what is available pub-
lished before 1990 (Lin et al., 2013), and even fewer studies 
have explored how STEM majors on a pre-med/health track 
differ from those not seeking health-related careers (Larson 
et al., 2012). In some cases, it is simply assumed that these 
students differ from other STEM students in terms of STEM 
identity, which has implications for how findings from these 
studies can be interpreted and applied. For instance, McDonald 
et al. (2019) surveyed college and university students across 
the state of Alabama and divided the students into comparison 
groups of “Non-STEM,” “Soft-STEM,” “Hard-STEM,” and 
“Health” categories as part of their construct validity analysis of 
a proposed STEM identity measure (drawing from definitions of 
“hard” and “soft” STEM by Biglan, 1973). This was done to 
determine whether their instrument “would detect differences 
in identification with STEM between students majoring in a 
STEM field vs. those in non-STEM fields” (McDonald et al., 
2019, p. 6), though it is not clear whether they considered the 
“Health” students as STEM or non-STEM. In any case, this deci-
sion to differentiate “Health” students from other STEM stu-
dents in their grouping implies some expectation of differences 
between the groups on their STEM identity construct, yet they 
did not address from where this expectation arose. Understand-
ing the extent to which pre-med/health students can, in fact, be 
expected to differ from other STEM students has implications 
for how STEM identity researchers should construct their study 
populations (i.e., whether pre-med/health students should or 
should not be included) and the types of recommendations and 
generalizations they may be able to make from their work 

(e.g., whether findings may be expected to apply to pre-med/
health populations).

Perceptions of Pre-Med/Health Students
Undergraduate faculty’s perceptions of students pursuing med-
ical or health-related careers have also been shown to have 
far-reaching implications for students’ undergraduate experi-
ences (Sade et al., 1984). Often these students are “perceived 
differently from Non-Pre-Medical students in being excessively 
competitive, academically overspecialized, overachieving, more 
highly motivated, more highly self-disciplined, goal-oriented, 
and proud of their career choice” (Sade et al., 1984, p. 1). How-
ever, a synthesis of available literature published from the mid-
1980s to 2010 on the pre-medical student experience in the 
United States revealed that the “Pre-Medical stereotype was 
more perception than an observed reality” (Lin et al., 2013, 
p. 34). Throughout the literature reviewed by Lin et al. (2013), 
Pre-Medical students were observed to be similar to their non–
Pre-Medical peers in terms of concern about grades and com-
petitiveness, despite stereotypes suggesting the contrary. The 
reviewed research also suggested that Pre-Medical students 
were more interested in taking a variety of courses—both STEM 
and non-STEM—even if those courses were perceived to be 
challenging (i.e., not just a grade point average boost).

Also exploring the attitudinal similarities and differences 
between STEM majors pursuing or not pursuing medical or 
health occupations, Larson et al. (2012) compared undergradu-
ate students (N = 165, all but four in science majors) based on 
their educational and postgraduate intentions: careers in medi-
cine (i.e., identified as “Pre-Med” and defined to include a 
broad group of health-related careers), a graduate degree, or a 
bachelor’s degree. The authors found that the undergraduate 
Pre-Med group had higher science and math self-efficacy, inter-
est, and goals (e.g., intention to enter a science career, willing-
ness to take more than the required science courses) than those 
in the bachelor’s degree group and significantly higher goals 
than the students who intended to pursue graduate degrees. 
Horowitz’s (2009) work on motivations of male pre-med stu-
dents aligns well with these findings. Her qualitative work 
found that very few students (four out of 31) were primarily 
motivated by external rewards such as grades; in contrast, a 
third of the students stated that their main purpose in college 
was learning and “that they typically sought courses across all 
subject areas that would challenge them intellectually” (p. 225), 
with one student commenting, “[I] wouldn’t think twice” 
(p. 226) about taking an interesting course even if a good grade 
was not guaranteed.

These findings stand in contrast to widely recognized (though 
anecdotal) perceptions of pre-med/health students held by 
STEM faculty, such as that they are only interested in getting 
good grades (e.g., Conrad, 1986; Liang, 2012; Moss, 2018). Par-
ticularly, the finding that compares science and math goals sug-
gests that pre-med/health students see value in learning more 
science and math than may be required of them. Though this 
finding could be explained as a willingness to have more experi-
ences so that they are better prepared to succeed on the Medical 
College Admission Test (MCAT) or in their medical school stud-
ies, it is still suggestive of a willingness to get more out of their 
undergraduate experience than good grades. Still, these stereo-
types continue to persist, and their persistence has potentially 
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far-reaching consequences. For example, given that faculty exer-
cise discretion in selecting undergraduate research assistants, 
stereotypes about pre-med/health students could remove them 
from consideration for these types of opportunities.

Revisiting the myths surrounding pre-med/health majors 
from the perspective of STEM identity could also provide new 
avenues for addressing deficits in the nonmedical STEM work-
force (e.g., National Science Board, 2015; Xue and Larson, 
2015; NASEM, 2016; Dou et al., 2019) and persistent challenges 
to retain minorities in nonmedical STEM fields (e.g., Chang 
et al., 2014; Wong, 2015; Estrada et al., 2016). This would apply 
to issues of underrepresentation in disciplinary areas like physics 
(Lock and Hazari, 2016) and chemistry (Fink et al., 2020), 
while simultaneously addressing similar issues in medical fields 
(Emery et al., 2018; Lett et al., 2018; NASEM, 2020). For exam-
ple, undergraduate research experiences in basic science that 
explicitly invite the participation of pre-med/health students 
could serve to align students “with a research scientist identity 
by pursuing work in a research laboratory early on in [their] 
undergraduate career[s]” (Carlone and Johnson, 2007). In see-
ing themselves and feeling recognized as valuable participants 
in the STEM enterprise, these students are more likely to achieve 
their STEM-related career goals, be they in medical or nonmed-
ical careers (Estrada et al., 2018; Dou et al., 2019).

THEORETICAL FRAMEWORK
The construct of identity, or how individuals perceive them-
selves and engage others as a particular “kind of person” (Gee, 
2000, p. 99), has been implicated in research of academic per-
formance, engagement, career choice, and persistence in 
STEM-related contexts in both formal and informal learning 
settings (e.g., Carlone and Johnson, 2007; Hazari et al., 2010; 
Dou et al., 2019; Morris et al., 2019; Avraamidou, 2020; Goff 
et al.; 2020). Identity researchers focusing on undergraduate 
STEM career choice and persistence have generally explored 
these factors without accounting for students’ post–bachelor 
degree intentions, instead tending to study students enrolled in 
particular majors, such as physics (Hazari et al., 2010; Seyra-
nian et al., 2018) or engineering (Godwin et al., 2016), or those 
pursuing STEM majors in general (Dou and Cian, 2020; Goff 
et al., 2020). Though this type of research is valuable in under-
standing students’ self-perception within STEM broadly or 
within specific STEM disciplines, tendencies to define STEM 
populations by college major restrict the implications and utility 
of research beyond the major-specific context. Students who 
intend postgraduate education may enter their professional 
careers from a variety of majors; for instance, those who ulti-
mately go to medical school may major in STEM or even non-
STEM subjects, just as those who decide to enroll in law school 
may major in any number of fields. Given the implications of 
identity on factors of interest to educators and education 
researchers, as noted earlier, extending STEM identity research 
to a population as defined by career intentions is a necessary 
pursuit, particularly regarding efforts to address needs of the 
STEM workforce and especially with a population such as pre-
med/health students in which so many do not end up in their 
choice of profession. Our research focuses on this gap in the 
literature and is guided by a general desire to better understand 
the motivators and support structures of undergraduate STEM 
majors pursuing pre-med/health careers.

In general, STEM identity researchers posit that individuals 
engage in activities and with communities in ways that both 
construct and reflect the various facets of their being (Gee, 
2000; Urrieta, 2007; Avraamidou, 2020). Given this link 
between how individuals identify and the activities they engage 
in, research on identity is particularly valuable in contexts 
related to career choice and career persistence. Nevertheless, 
the way individuals identify is neither static nor singular, but 
rather an overlapping product of both performative and cogni-
tive processes that are shaped by historical, political, social, and 
contextual variables (Avraamidou, 2020). In other words, the 
specific contexts individuals find themselves in and their expe-
riences in those contexts create a “push-and-pull” effect on their 
identity development over time as they negotiate the extent to 
which they participate along with their perception of how oth-
ers react to their participation (Calabrese Barton et al., 2013). 
Research in STEM identity consistently documents this effect on 
girls, for example, highlighting the effects of masculine stereo-
types of STEM engagement as an impediment to their capacity 
to see themselves in STEM (e.g., Archer et al., 2013; Heybach 
and Pickup, 2017; Ong, 2005). For instance, Archer et al. 
(2013) studied the perceptions of 10- to 11-year-old girls and 
their parents, noting a clear divergence in their perceptions of 
femininity and stereotypes of scientists as “brainy” or “geeky” 
(p. 188), which contributed to impediments in their self-per-
ceptions as actors within the scientific enterprise. Our explora-
tion of STEM identity builds specifically off the work of Carlone 
and Johnson (2007) and Hazari et al. (2010). Both of these 
research teams employ a personal identity framework that 
focuses on measuring the extent to which a person identifies 
with and has affinity toward a general (or particular) field of 
study (e.g., Luhtanen and Crocker, 1992). While personal iden-
tity frameworks focus on the perceptions of the individual, they 
also account for social and contextual factors that contribute to 
how individuals see themselves. Both Carlone and Johnson 
(2007), who address conceptions of science identity in general 
(e.g., “I see myself as a science person”), and Hazari et al. 
(2010), who address conceptions of discipline-based identity 
(e.g., “I see myself as a physics person”), posit three primary 
factors as contributing to the development of one’s STEM iden-
tity: recognition, interest, and performance–competence (see 
Figure 1).

Recognition, Interest, and Performance–Competence 
in STEM
Of the three primary STEM identity precursors, “recognition” 
stands out as the most critical both conceptually and in terms of 
effect size. Gee (2000) puts it this way: “at root, human beings 
must see each other in certain ways and not others if there are 
to be identities of any sort” (p. 109). Recognition in STEM con-
texts is particularly salient in light of racial, ethnic, and gen-
der-based biases that favor the dominant archetype of the scien-
tist as white and male (e.g., Carlone and Johnson, 2007; 
Diekman et al., 2011; Hazari and Cass, 2018; Avraamidou, 
2020). Following Carlone and Johnson’s (2007) identity frame-
work, we specifically define STEM “recognition” as an individu-
al’s belief or perception that significant others consider them to 
be a STEM person. In our work we focus exclusively on the role 
of teachers, given the academic setting our participants find 
themselves in and the career-focused context of our work. 
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However, we do acknowledge the powerful role that alternative 
significant others may exert on STEM identity, particularly par-
ents. For instance, much research supports the suggestion that 
home support factors influence individuals’ STEM dispositions, 
sense of recognition in STEM, and STEM identity (Archer et al., 
2015; Dou and Cian, 2020; Gokpinar and Reiss, 2016; Pattison 
and Dierking, 2019). Gokpinar and Reiss (2016) position this 
support, for instance, in the form of visiting science centers or 
providing science toys or reading materials as conversion fac-
tors existing at the intersection of social and cultural factors and 
identity-related outcomes, such as aspiration to science careers.

Historically, interest in STEM topics and concepts has been 
seen as a primary motivator of young people’s STEM-related 
career choices, as well as their identity development (e.g., 
Archer et al., 2010; Taskinen et al., 2013; Wong, 2015). Lent 
et al.’s (1994) social cognitive career theory, which builds off 
Bandura’s social cognitive theory (1989, 2001), posits “inter-
est” development as an essential precursor to career-related 
goal setting and behavior. Grounded in this work, we define 
interest as a desire to learn more about STEM. While identity 
frameworks used in STEM contexts recognize an association 
between sense of recognition and interest in STEM, these are 
generally operationalized as unique contributors.

On the other hand, quantitative models in various STEM 
contexts have found that performance–competence, that is, 
individuals’ sense of both their ability to perform STEM tasks, 
as well as understand STEM concepts (Carlone and Johnson, 
2007; Hazari et al., 2010), does not act directly on individuals’ 
STEM identities but rather as mediated through their interest 
and recognition in STEM (Cass et al., 2011; Cribbs et al., 2015, 
2016; Godwin et al., 2016). In some cases, studies have shown 
that the indirect effect of college students’ performance–compe-
tence in STEM on their STEM identities is greater than the 
direct effect of their interest in STEM (Godwin et al., 2016), 
underscoring the significance of this variable in light of the 
attention given to STEM interest. While individuals may partic-
ipate in STEM in many contexts and thus have varying degrees 
of confidence in their performance across these contexts, in this 

research, we measure performance in a particular context 
familiar to our college student population, that is, performance 
on tests or exams in STEM subjects.

PURPOSE AND RESEARCH QUESTIONS
The purpose of this study is to understand the extent to which 
STEM majors on a pre-med/health track identify as STEM peo-
ple relative to STEM majors not on a pre-med/health track, as 
well as how they might differ across identity-related factors, 
while accounting for student gender, home science support 
(operationalized as engaging in out-of-school science activities 
with their families), and their pursuit of a biological sciences 
major. Specifically, we aim to address the following research 
questions:

1. To what extent does the STEM identity of STEM majors on a 
pre-med/health track differ from that of STEM majors not 
on a pre-med/health track?

2. How do factors contributing to STEM identity (i.e., interest, 
performance–competence, recognition) differ for STEM 
majors on a pre-med/health track from those of STEM 
majors not on a pre-med/health track?

3. How do gender, home science support, and biological sci-
ences major contribute to variances across identity related 
variables?

METHODS AND METHODOLOGY
Population
This research is part of a broader study exploring young peo-
ple’s STEM identity development across formal and informal 
learning environments. Data collection took place at a large, 
Research I, Hispanic-serving institution located in the south-
eastern region of the United States. We sampled undergraduate 
students by securing email addresses from all those enrolled in 
entry-level STEM courses at the time of data collection (i.e., Fall 
semester of 2019). To generate this sample, we accessed course 
enrollments for the following lower-division courses present in 
the programs of studies for STEM majors at the institution: 

FIGURE 1. Conceptual framework for understanding the relationships between STEM identity, interest, recognition, performance–com-
petence, and career choice. Although performance–competence is not usually directly predictive of STEM identity, its indirect e!ects are 
typically larger than the direct e!ects of STEM interest, while STEM interest and recognition are often significantly correlated with one 
another. Adapted from Godwin et al., 2016.
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Calculus I, Chemistry & Society, General Chemistry I, General 
Chemistry II, General Biology I, General Biology II, Introduc-
tory Physics I and II (both with and without calculus), and Sta-
tistics I. We removed duplicates (e.g., students enrolled in both 
General Chemistry and Calculus I) and emailed students a link 
to a digital survey. The survey went out to 5678 students of 
whom 522 responded—a response rate of roughly 9.2%. 
Because our research purpose is to compare the STEM identity 
of STEM majors in pre-med/health tracks with those not in pre-
med/health tracks, we removed respondents who did not indi-
cate pursuit of a STEM major (n = 26) and those who did not 
provide their majors (n = 56). The remaining 440 students indi-
cated that they were enrolled in STEM majors by selecting one 
of the following options: physics, biological sciences, chemistry, 
engineering, mathematics, earth science/geoscience, computer 
science, and “other STEM major.” We included this last category 
to capture respondents who did not affiliate with the above but 
still considered their majors to be “STEM.” Among the respon-
dents, 53% were biology majors. We also asked participants to 
self-identify as being a “pre-med” or “pre-health” student (sin-
gle item; binary response). Although the institution where this 
work took place offered an official “health sciences” track, at 
the time of the study, this track only existed for a few years and 
it was offered as an exploratory major to students unsure of 
their undergraduate career goals. The institution did not offer a 
specific major for students pursuing postgraduate medical or 
health-related studies, despite our use of the phrase “pre-med/
health track.” Respondents who identified as pre-med/health 
students composed 61% of our respondent sample.

Identity-Related Items
Identity-related items were drawn and modified from Hazari 
et al.’s (2010) discipline-based identity framework to measure 
STEM identity broadly, as well as the identity precursors. Stu-
dents were presented with statements relevant to these four 
variables and asked to rate their level of agreement using a five-
point Likert scale anchored only at the poles: “strongly disagree” 
to “strongly agree.” We measured STEM identity as the depen-
dent variable using the statement “I see myself as a STEM per-
son.” This approach follows Shanahan’s (2008) operationaliza-
tion of identity in survey instruments as the degree to which 
individuals perceive themselves as a “type of person.” Our other 
three variables of interest were also measured using single items 
and included STEM interest (“I am interested in learning more 
about STEM”), recognition (“My teachers see me as a STEM 
person”), and performance–competence (“I can do well on tests 
and exams in STEM”). We achieved a Cronbach’s alpha mea-
sure of reliability for our four identity-related items of 0.81 
(95% confidence interval: 0.78–0.83). For correlations across 
these four items, please see Supplemental Table 1.

In selecting the item statements listed, we sought to account 
for the fact that they represent complex constructs and can 
therefore be difficult to measure with sufficient validity using 
single items (although constructs as complex as self-efficacy 
have been measured adequately using single items; e.g., Hoep-
pner et al., 2011). Our choice to use single-item measures is 
predicated on our intention to highlight specific attributes of 
the constructs and their relation to identity and pre-med/health 
status rather than the constructs broadly, while also relying on 
measures that will be applicable to all students in our popula-

tion. For instance, not all students, particularly those enrolled 
in introductory STEM courses early in their undergraduate 
careers, have had experience designing STEM experiments in a 
laboratory, such that measuring performance in this way would 
have little meaning. In light of this, single items can be used 
with adequate predictive validity (Bergkvist and Rossiter, 2007; 
Bergkvist, 2015), provided, as in any case of validity, that the 
implications and conclusions are appropriately bounded by the 
chosen measures (Kane, 1992). In our Discussion, we are careful 
to articulate the utility of this work given the way we define and 
measure the constructs.

Control Variables
We also solicited self-reported information for a variety of 
demographic variables, including gender and home support. 
We chose to control for student gender and home science sup-
port in light of their persistent effects on STEM identity regard-
less of the student population sampled (e.g., undergraduate 
STEM majors broadly, Rodriguez et al., 2019; undergraduate 
STEM majors in an introductory physics course, Seyranian 
et al., 2018; undergraduate students in an introductory psy-
chology course, Starr et al., 2018). Although much research 
suggests that Hispanic ethnicity is associated with challenges 
developing STEM identity and STEM career aspirations (e.g., 
Aschbacher et al., 2010; Grossman and Porche, 2014; Rodri-
guez et al., 2019), the ethnicity variable was not significant in 
any of our models and decreased the statistical validity of the 
models, so it was not included. This lack of significance is likely 
a feature of the context of our study, where Hispanic students 
constitute the majority of the student population (i.e., over 
64%) and where the county in which this study took place 
includes a predominantly Hispanic population. We return to 
this point in the Discussion, where we address the transferability 
of our results.

Seventy-five percent of our respondents self-identified as 
“female” and 77% indicated having home environments sup-
portive of science (i.e., “Was your home environment support-
ive of science, for example, did you often visit science muse-
ums, or zoos?”). We also chose to test for the effects of whether 
or not respondents indicated pursuit of a biological sciences 
major in particular due to the preponderance of pre-med/health 
students that typically enroll in this disciplinary track, which 
may or may not have a particular effect on their self-perceptions 
as STEM people (Cotner et al., 2017). We created this variable 
as a binary based on respondents’ selection of “biological sci-
ences” as their major versus any of the other STEM majors 
listed.

Data Analyses
We tested four linear multiple regression models to examine 
the relationships between these variables. All models included 
the following independent, categorical variables: pre-med/
health student (binary), gender (binary), and home support 
of science (categorical: “yes,” “no,” “not sure”). Students’ 
self-reported gender and level of home support of science 
were included as control variables, given their predictive 
power in various STEM identity models (e.g., Crisp et al., 
2009; Cribbs et al., 2015; Godwin et al., 2016). Before run-
ning our regression models, we tested for potential random 
effects present in our binary “biological sciences major” 
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variable, that is, we examined whether variance in our out-
come variables could be explained by both between- and 
within-group differences (Theobald, 2018). This decision was 
based on the fact that pre-med/health respondents were more 
likely to be pursuing a biological sciences major. We found no 
between- or within-group differences, suggesting that stu-
dents’ pursuit of a biological sciences major was not associ-
ated with their responses to our STEM identity items. As such, 
we removed pursuit of a biological sciences major as a control 
variable from our models; Akaike information criterion values 
confirmed in all cases that the models without this variable 
presented a better “fit.”

The four regression models differed in terms of their out-
come variables, which were treated as continuous. Model 1 
explored the relationship between our independent variables 
and STEM identity as our outcome. We took a similar approach 
with models 2, 3, and 4, looking at the relationships between 
our independent variables and performance–competence, rec-
ognition, and interest in STEM, respectively. Although we found 
only a small number of instances of missingness across our data 
(3%), we ran a single expectation-maximization imputation 
(Honaker et al., 2011; Rubin, 1996). All analyses were run 
using R software.

RESULTS
Model 1 was statistically significant, F(4,483) = 2.56, p < 0.05, 
R2 = 0.02, in predicting STEM identity (M = 4.51; SE = 0.03). 
Specifically, while controlling for gender and home support, we 
found that pre-med/health students were more likely to see 
themselves as STEM people than those who did not indicate 
pursuing a pre-med/health track (β = −0.10; p < 0.05). Partici-
pant gender and home science support were not significant 
predictors.

Model 2 was statistically significant, F(4,483) = 4.56, p = 
0.001, R2 = 0.04, in predicting STEM performance–competence 
(M = 4.13; SE = 0.04). Among demographic factors, students 
who identified as male were more likely to score higher on this 
item than those who identified as female (β = −0.11; p < 0.05). 
Those who indicated having home support around science were 
significantly more likely to score higher on our STEM perfor-
mance–competence item compared with those who did not 
indicate home science support (β = −0.16; p < 0.001). Students’ 
pursuit of pre-med/health careers was not significantly associ-
ated with their STEM performance–competence measures.

Model 3 was significant, F(4, 483) = 5.39, p < 0.001, R2 = 
0.04, in predicting students’ perceptions that their teachers see 
them as STEM people (i.e., recognition; M = 4.15, SE = 0.04). 
Those pursuing a pre-med/health track were more likely to per-
ceive that recognition than those not on a pre-med/health track 
(β = −0.12; p = 0.01). On the other hand, women were less 
likely to have that perception than men (β = −0.10; p < 0.05). 
Model outcomes indicated that those who were not sure that 
they had a home supportive of science (β = −0.14; p < 0.01) 
were also less likely to believe their teachers see them as STEM 
people than those students who indicated having that support. 
Not having home support was not a significant predictor, 
although our p value approaches our cutoff (β = −0.09; p = 
0.06).

Model 4 was not significant, F(4, 483) = 0.88, p = 0.48, R2 = 
0.01, meaning that we found no relationship between our vari-
ables and interest in learning more about STEM. See Table 1 for 
a summary of model outcomes.

DISCUSSION
In light of the many relationships that researchers have noted 
between STEM identity and the experiences of undergraduate 

TABLE 1. Summary of linear regression models, each of which tested the same predictors on four di!erent outcome variables: STEM 
identity, performance–competence, recognition, and interest, respectively

Regression coefficients
Model 1  

(STEM identity)
Model 2 

(performance–competence)
Model 3  

(recognition)
Model 4  

(interest)
Predictor β t β t β t β t

Students not on a pre-med/health track 
compared with those on a pre-med/
health track

−0.10* −2.18 -0.06 −1.28 −0.12** −2.54 −0.07 −1.57

Female students compared with male 
students

−0.09 −1.88 −0.11* −2.32 −0.10* −2.16 −0.03 −0.75

Students not indicating home science 
support compared with those who 
reported science support

−0.06 −1.22 −0.16*** −3.52 −0.09! −1.89 −0.03 −0.71

Students not sure of home science 
support compared with those who 
reported science support

−0.07 −1.54 −0.04 −0.94 −0.14** −3.17 −0.03 −0.62

Model statistics

F-statistic 2.56 4.56 5.39 0.88
R2 0.02 0.04 0.04 0.01
p value <0.05 0.001 <0.01 0.48

!p value = 0.06.
*Value is significant, p < 0.05.
**Value is significant, p < 0.01.
***Value is significant, p < 0.001.
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STEM students, the purpose of our study was to explore the 
extent to which STEM majors with the intent to pursue medical 
or health careers identify as STEM people relative to STEM 
majors not pursuing those occupations. Given that the majority 
of pre-med/health students do not ultimately go to medical 
school (Association of American Medical Colleges, 2021), we 
see this work as an important step in understanding the oppor-
tunities that may be theoretically accessible to this population 
but underrealized due to an absence of research that assesses 
the STEM identity of this population. We couch this aim in both 
prior research on pre-med/health students that identifies large 
gaps in studies of the undergraduate pre-med/health experi-
ence (Lin et al., 2013), as well as national reports and initiatives 
that overlook this large portion of the STEM population (e.g., 
Committee on STEM Education, 2018). These gaps are made 
more obvious when compared with the large body of research 
on undergraduate STEM majors pursuing fields like physics 
(NRC, 2013), engineering (NRC, 2012), or computer science 
(NASEM, 2018). Thus, we position our research as an initial 
step in understanding a population that, despite its large size, is 
rarely studied as a unit, even though they share identity-related 
experiences that are likely to be of interest to educators and 
researchers. For instance, this population of students share aspi-
rations to highly competitive postbaccalaureate education (e.g., 
medical school) and, consequently, often must decide on new 
career directions late in their undergraduate education experi-
ence. Thus, we conjecture that this understanding could partic-
ularly be of interest to educators and researchers concerned 
with retaining students in STEM careers in cases in which they 
have been redirected from their “first choice” aspiration.

Our models indicated that STEM majors on a pre-med/
health track were more likely to have a greater sense of STEM 
identity and perceive that their teachers see them as STEM peo-
ple, whereas interest in learning more about STEM and sense of 
performance–competence on tests and exams in STEM were 
not associated with pre-med/health status. Collectively, these 
findings suggest that, in some ways, pre-med/health students 
associate themselves with STEM more so than other STEM 
majors. These findings run counter to stereotypes of pre-med/
health students as caring only about their grades or as seeking 
only the extension of their STEM degree (i.e., qualifying for 
medical school) rather than having an inherent affinity toward 
STEM subjects (Sade et al., 1984). On the other hand, our work 
complements more recent findings, like those of Pacifici and 
Thomson (2011), that posit pre-med/health students as equally 
interested in and motivated to engage in authentic, laborato-
ry-based learning experiences as their non–pre-med/health 
counterparts, as well as those of Larson et al. (2012) showing 
pre-med/health students as having higher science and math 
interest and self-efficacy in addition to career-related goals. Lar-
son et al.’s (2012) study is particularly relevant given its juxta-
position with our study in terms of outcomes and student pop-
ulations, which we address later.

Despite research that suggests that instructors may hold 
unfavorable stereotypes about their pre-med/health students 
(Sade et al., 1984), our results indicate that these students feel 
more strongly than their peers that their instructors recognize 
them as STEM people. Given that our pre-med/health respon-
dents were more likely to see themselves as STEM persons, their 
perceptions of how instructors see them are not surprising, as 

research using the identity frameworks of Carlone and Johnson 
(2007) and Hazari et al. (2010) consistently argues that being 
recognized as a STEM person has the highest effect on STEM 
identity (e.g., Dou et al., 2019). There are several possible 
implications of this outcome that warrant further exploration. 
First, this suggests the plausibility that faculty behaviors toward 
and interactions with pre-med/health students can be encour-
aging and affirming of their identification with STEM. Although 
we did not seek to confirm students’ perceptions from the per-
spectives of faculty, identity negotiation and renegotiation 
occur as a result of, rather than in spite of, interactions with 
members of the in-group (Kim et al., 2018), which in our case 
would consist of faculty. In other words, the influence of being 
recognized as a kind of person, from an identity perspective, is 
more related to how it is perceived by the individual rather than 
how it was intended by the person giving (or withholding) rec-
ognition. Again, this approach lies in contrast to the work of 
Sade et al. (1984), which, not adopting a personal identity 
framework, did not survey the perspectives of pre-med/health 
students. Working with life science undergraduates, postgradu-
ates, and faculty, Aikens et al. (2016) provide complementary 
evidence supporting the important role of faculty, finding that 
undergraduate students who worked closely with faculty and 
postgraduates on academic research reported higher scientific 
identity and intentions to enroll in PhD programs than students 
who worked with postgraduates alone.

Larson et al. (2012) present equally favorable views of pre-
med/health students pursuing STEM majors using a similar 
approach to our own, though on the surface our findings appear 
contradictory. While we did not find significant relationships 
between our participants’ interest in learning more about STEM 
and academic performance–competence with regard to their 
pre-med/health status, Larson et al. (2012) found that students 
pursuing medical careers were more likely to report higher sci-
ence and math interest and self-efficacy (a construct conceptu-
ally related to performance–competence). This apparent con-
tradiction should be interpreted in light of differences in our 
contexts. Their study involved mostly male students (61.9%) at 
a large midwestern university with respondents who primarily 
identified as White (non-Hispanic), while our study involved 
mostly female students at a large southeastern university where 
the majority identifies as Hispanic. Moreover, their study 
included primarily “science” majors (as opposed to “STEM” 
majors) recruited from introductory science courses that did 
not include math courses. Their final models also do not account 
for the variance explained by participant gender and home sup-
port. Moreover, when comparing undergraduate science majors 
seeking medical careers with those pursuing graduate school, 
Larson et al. (2012) find no differences in math and science 
interest and self-efficacy. When considering those findings in 
light of those of our study, we find they affirm that, in particular 
academic contexts, students pursuing medical degrees are, at 
worst, just as interested and confident in science and mathe-
matics as science majors not pursuing medical degrees, and, at 
best, more interested and feel more competent. Collectively, the 
juxtaposition of our work and that of Larson and colleagues 
further implies the need to understand the pre-med/health 
experiences of students within unique contexts that account for 
the intersection of gender and racial identities, as well as the 
need to explore these constructs with different comparison 
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groups to understand the vagaries of the pre-med/health expe-
rience across contexts.

While we aim to shine a positive light on undergraduate pre-
med/health students and their career intentions, the more than 
50% that will not enter medical school due to overwhelming 
challenges (Association of American Medical Colleges, 2021) 
may consist of a population of students who already identify 
with STEM and can be inspired and motivated to pursue equally 
fulfilling graduate and professional STEM careers rather than 
abandon STEM altogether. Although Villarejo et al. (2008) 
included data from a wider variety of participants, their data 
from doctoral students pursuing biomedicine PhDs indicated 
that half reported starting their undergraduate careers seeking 
to become medical doctors, having “discovered their interest in 
science research after entering college” (p. 402). In this way, 
Villarejo et al. (2008) specifically drew attention to pre-med stu-
dents as a population that can be spurred to pursue nonmedical 
STEM careers through undergraduate research experiences—
particularly those who are underrepresented in science. This 
suggestion is consistent with a broader notion that engagement 
in authentic science that invites students to engage in scientific 
practices can enhance science attitudes and lead to commit-
ments in pursuing science careers (Syed et al., 2018). Given that 
students who intend to enter medical school may be in a posi-
tion to rethink their aspirations during or after graduation (e.g., 
those who defer applying to medical school), research is needed 
to determine the extent to which such opportunities may sus-
tain students’ interest in pursuing STEM careers, even when 
removed from the university experience for a semester or more.

In our models, gender played a role in the degree to which 
students felt recognized by their teachers as STEM persons and 
their performance–competence on tests and exams—with 
female students tending to report slightly lower positive percep-
tions of both teacher recognition and test performance–compe-
tence. Nevertheless, association with gender did not extend to 
STEM interest or identity as a whole. However, these results 
should not be taken to mean that gender is not a significant 
factor in STEM identity, especially given the corpus of research 
suggesting the contrary in different contexts (e.g., Archer et al., 
2013; Kim et al., 2018; Seyranian et al., 2018; Starr, 2018; 
Witherspoon et al., 2019). For instance, Witherspoon et al. 
(2019) investigated why women are far less likely to continue 
pursuing medical school than are men in spite of their interest 
in obtaining medical degrees. While they found that this phe-
nomenon could not be attributed to how well the students per-
formed academically, it did seem to be rooted in their sense of 
their capabilities in the subject, or competency beliefs. Instead, 
our results do provide some nuance in our understanding of 
what aspects of identity may be affected by gender and with 
what populations—it is important to note that our work was 
done with students in introductory STEM courses, whereas 
Witherspoon and colleagues studied student trends across their 
college careers.

It is also important to recognize that our study involved the 
participation of students who had exhibited some success in 
STEM fields, given their enrollment in introductory STEM 
courses and intent to pursue careers in those fields; they are 
therefore more likely to have higher levels of STEM interest, 
performance–competence, and identity than a general popula-
tion might. In this way, the typically observed gender influence 

may be mitigated. This suggestion is supported by McDonald 
et al.’s (2019) analysis, which observed higher STEM identity in 
men than women in their sample as a whole (i.e., STEM and 
non-STEM majors) but statistically insignificant differences 
when the sample was restricted to those in the sample who 
were in “hard-STEM” majors. Additionally, the academic lean of 
our items, discussed previously, may not account for gendered 
differences that might be more distinct, for instance, if partici-
pants were asked whether they felt they would be seen as STEM 
persons by employees of a large technology company. That said, 
our female respondents were slightly less likely to perceive their 
teachers as recognizing them as STEM persons, plausibly align-
ing with sociocultural perceptions of STEM people as tradition-
ally masculine.

LIMITATIONS AND FUTURE DIRECTIONS FOR 
RESEARCH
In interpreting these findings, it is important to keep in mind 
how these constructs were operationalized in order to make 
clear the extent to which our results may be interpreted and the 
areas where further research is needed. Identity and identity-re-
lated items were articulated in such a way as to allow a more 
granular examination of how pre-med/health students see 
themselves in undergraduate, academic contexts where they 
most saliently practice and author their STEM identities. This 
enables more specific recommendations for the higher educa-
tion community, for example, regarding the design of academic 
opportunities (e.g., research) and other activities (e.g., advis-
ing) in ways that support STEM identity development. Other 
ways of measuring these identity precursors could offer addi-
tional insights into how pre-med/health students perceive 
themselves within the STEM enterprise beyond the classroom 
setting. For example, our items do not address the role that 
parents or peers play in contributing to students’ sense of recog-
nition as a STEM person (Kim et al., 2018), nor do they address 
students’ performance–competence relevant to STEM-related 
skills, such as designing experiments or using evidence to build 
a logical argument. Further, the selection of survey methods 
allowed us to quantitatively identify the relationships between 
pre-med/health status, STEM identity, and identity precursors. 
While we see this as an important first step in exploring the 
experiences of these students, we acknowledge the limitations 
of quantitative methods in explaining the pre-med/health expe-
rience in richer detail, as could be achieved with qualitative 
data. Interviews that we have done with 20 of our surveyed 
students support the results presented in this work, and we are 
currently engaged in more in-depth interview analysis that will 
further address the research questions explored in this paper.

As noted earlier, we also highlight that our study refers to 
these constructs from the perspective of the student. This delimi-
tation is particularly noteworthy for the item “My teachers see 
me as a STEM person,” which requires respondents to make 
judgments that may not accurately reflect their teachers’ percep-
tions. We emphasize here that, in terms of STEM identity devel-
opment, what is important are students’ perceptions of their 
instructors’ beliefs (Gee, 2000). Similarly, our lack of knowl-
edge regarding students’ perceptions of the term “STEM” limits 
our ability to generalize across different conceptions of STEM 
(e.g., as an integrated discipline, as problem-solving skills, as a 
philosophical paradigm, as a collection of related disciplines).
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In our Discussion, we advocate for providing equivalent 
experiences to pre-med/health students and their non-pre-
med/health peers that support STEM identity development 
(e.g., research experiences in non-medical STEM fields). How-
ever, in making these recommendations we must acknowledge 
the dearth of information on pre-med/health undergraduate 
experiences (e.g., participation in STEM research) and career 
outcomes (e.g., where they go if they do not get into medical 
school) in aggregate. Lin et al. (2013) note that the pre-med/
health student population is particularly challenging to identify 
and sample. Their review found the following:

Studies used a variety of definitions of a Pre-Medical student 
to identify their samples of interest. Some studies used the 
Association of American Medical Colleges (AAMC) data on the 
MCAT to identify their samples. Others used enrollment in pre 
medical-required courses as indicators. Those authors with 
connections to the Pre-Medical advising structure used email 
lists and social networks to recruit participants and the most 
common sampling method was self-identification by the stu-
dent. Each of these methods yielded slightly different samples 
of Pre-Medical students, which, in turn, can influence the con-
clusions drawn. (p. 35)

This inconsistency in classification across research and pro-
grams and rudimentary ways of tracking this population within 
institutions precludes a better understanding of the identity-re-
lated experiences of pre-med/health students. Our own litera-
ture review revealed myriad ways that researchers employ the 
terms “pre-med” or “pre-medical” careers, with some referring 
exclusively to those with intentions to attend a medical school 
(e.g., Liang, 2012); some using the terms to refer to students 
with intentions to attend postbaccalaureate training encompass-
ing a broader set of health careers that include medicine, nurs-
ing, and even veterinary careers (e.g., Larson et al., 2012); some 
using the terms “premedicine” and “prehealth” interchangeably 
(e.g., NRC, 2003); and still others who did not define their ter-
minology (e.g., Fink et al., 2020). Thus, efforts to understand 
and improve the experiences of pre-med/health students must 
contend with this messy approach to tracking and studying 
recruitment of the pre-med/health student population.

Complicating this tracking further are the relatively high fail-
ure rates in STEM courses (Seymour and Hewitt, 1997; Webb 
et al., 2014) and frequent change out of STEM courses, particu-
larly for marginalized groups (Seymour and Hewitt, 1997; 
Crisp et al., 2009; Riegle-Crumb et al., 2019). In our research, 
we surveyed students in introductory STEM courses—a point in 
their college careers when they may not have yet encountered 
such challenges to their STEM identities, performance in STEM, 
or recognition by teachers in STEM. Thus, it is possible that the 
same students we surveyed would report differently if they 
were to be questioned later in their undergraduate careers—a 
valuable avenue for future, longitudinal research. However, 
when positioning our work identifying the high degree of STEM 
identity of pre-med/health students alongside this vulnerability, 
we see a greater imperative to create opportunities for students 
to experience identity-supportive experiences that could retain 
STEM aspirations in the face of setbacks, whether they occur 
early in their college careers, such as by failing an introductory 
course, or later, such as when experiencing rejection from med-
ical school.

CONCLUSION
Though STEM identity frameworks have been used to under-
stand the experiences of college students pursuing a variety of 
STEM subfields, like undergraduate mathematics (Cribbs et al., 
2015, 2016) and engineering (Godwin et al., 2016), a specific 
focus on pre-med/health students has gone largely absent. 
Neglecting to address this population in studies of STEM iden-
tity, academic performance, and career choice, could continue 
to limit funding and programmatic prioritization at both local 
(e.g., university) and national (e.g., federal priorities) levels. 
This is particularly noteworthy, given the large proportion of 
pre-med/health students who do not attend medical school and 
therefore may be at greater risk of leaving STEM professions 
altogether compared with other college STEM students.

In our research, we compared STEM majors pursuing medi-
cal or health careers with those who did not indicate this intent. 
Our findings contribute to contemporary evidence dispelling 
outdated depictions of pre-med/health students as not authen-
tic in their engagement with STEM fields. However, we note 
that our results are an assessment of how pre-med/health stu-
dents see themselves—not how others see them. This is an 
important distinction, particularly in contexts in which negative 
stereotypes of pre-med/health students preclude important oth-
ers, such as faculty, from recognizing their authentic engage-
ment. This mismatch could contribute to disappointment or 
disenchantment with STEM, which could have further implica-
tions for students’ persistence in STEM, particularly for those 
who do not enter medical school. This implication warrants 
broader investigation across contexts, but such studies will con-
tinue to face obstacles for lack of structured systems that track 
the experiences and successes of pre-med/health students. We 
hope our findings and those referenced in this study draw atten-
tion to these challenges in ways that support others seeking to 
enhance the undergraduate pre-med/health student experience 
and STEM career journey.
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