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Abstract
First-generation college (FGC) students—students who are the first in their families 
to attend a 4-year university—represent a crucial rising demographic toward increas-
ing the numbers of STEM majors and professionals. Unfortunately, when compared 
to their non-FGC peers, FGC students not only leave STEM programs at higher rates 
but are also more likely to completely exit higher education. The development of 
an identity related to science is an important component toward fostering increased 
retention and graduation in STEM programs. The science identities of FGC students 
are still an area of prudent investigation due to their substantial overlaps with under-
represented students, and their unique dialectic tensions that create complex chal-
lenges for these students. This study examines interview data from thirteen FGC 
students and employs a critical event narrative analysis of their stories relating to 
science. Results reveal that many of the participants in this study have well-estab-
lished identities related to science well before entering a four-year university. This 
study also presents evidence suggesting that weakly developed identities are more 
susceptible to deteriorating or being “re-written” when confronted with traditional 
academic and cultural barriers during their early years at a university.

Keywords Narrative inquiry · First-generation college students · Science identity · 
STEM

Introduction

Science, technology, engineering, and mathematics degrees

The U.S. workforce is expected to suffer a deficit of science, technology, engi-
neering and mathematics (STEM) professionals over the next decade (President’s 
Council of Advisors on Science and Technology 2012). Unfortunately, students are 
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either voluntarily leaving or failing out of STEM degree programs at rates that make 
addressing this deficit challenging. Additionally, significant demographic biases in 
course performance, degree success, and retention are pervasive within many STEM 
disciplines and add confounding factors toward reaching new populations of students 
(Cundiff et al. 2013; Eddy et al. 2014; Estrada et al. 2016; Kost-Smith et al. 2010; 
Levine et al. 2008; Matz et al. 2017; Toven-Lindsey et al. 2015). While the numbers 
of traditional college students have remained consistent, the number of first-genera-
tion college (FGC) students have been increasing in post-secondary institutions over 
the last decade (Hoyer 2017). FGC students represent an important sub-population 
of interest not only for increasing the numbers of STEM majors but enhancing the 
diversity of students entering and graduating from STEM programs. Beyond a rote 
increase to the numbers of STEM professionals, FGC students also bring significant 
skills and knowledge to STEM fields (Smith and Lucena 2016). Despite the intrinsic 
value that FCG students can bring to STEM programs, they often disproportionately 
struggle or fail to persist in a traditional university setting regardless of academic 
ability. FGC students are more likely to come from a demographically biased groups 
which often encumbers them with “unique and persistent challenges”—in terms of 
both academic and social achievement at a university—not usually encountered by 
their non-FGC peers. (Dika and D’Amico 2016).

Persistence in STEM

Factors influencing student persistence in STEM are well studied (Graham et  al. 
2013; Hanauer et  al. 2016; Toven-Lindsey et  al. 2015). Influences on STEM per-
sistence range from experiences in the high school such as the level of mathematics 
preparation and enhanced interests in science, or with external factors such as par-
ents’ education and parents’ income (Gayles and Ampaw 2011), as well as standard-
ized test scores (Whalen et al. 2010). Within the post-secondary setting, a six-year 
study conducted by Whalen et al (2010) found that factors such as GPA, financial 
resources, and residency status all predicted students’ persistence in STEM.

Other studies have consistently suggested a series of six constructs that posi-
tively predict the degree to which a student will persist through their undergradu-
ate education to complete a STEM degree (Hanauer et al. 2016). Those constructs 
are: (1) emotional project ownership, (2) content project ownership, (3) self-efficacy, 
(4) science community values, (5) science networking, and (6) science identity. 
Emotional and content project ownership characterizes the degree with which stu-
dents get to choose their methods of inquiry, research questions and project focus; 
as well as their emotional investment in those choices (Hanauer and Dolan 2014). 
Self-efficacy (Bandura 1977) deals with a student’s perception of their ability, and 
correlates positively with persistence amongst diverse groups of students (Estrada 
et al. 2011, 2016; Robnett et al. 2015). Science community values is the perception 
to which an individual associates with the established values of science (Hanauer 
et  al. 2016). Science networking is the frequency that students interact with sci-
ence faculty and post-docs as well as how often they talk about science with family 
and friends. Lastly, science identity is the degree of salience with which a student 
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perceives themselves as a scientist and is strong predictor of persistence in STEM 
(Hanauer et al. 2016). Occupying a region of overlap between science community 
and science networking, positive interactions with STEM faculty members is also 
correlated with increased tendency to stay in a STEM degree program (i.e., Gayles 
and Ampaw 2011).

Science identity

An identity related to science is a crucial component of a student’s interest and 
persistent in college STEM programs (Verdín and Godwin 2019). For example, 
students’ interests and preferences also play an important role in science identity 
development (Hazari et  al. 2013).The influence of an individual’s science identity 
on STEM persistence is also modeled in the Persistence Framework developed by 
Graham et al. (2013). Graham et al. state that persistence works like a feedback loop 
revolving around an individuals’ confidence and motivation to learn and do science 
that reciprocally reinforces their identity as a scientist. Factors such as early research 
experiences, effective instructional pedagogy, and participation in learning commu-
nities have been shown to positively reinforced both an individual’s ability to do 
science and their identity as a scientist (Graham et al. 2013). This concept of a feed-
back loop is also supported by Robinson et al. (2018) stating that the more salient 
a student views science as part of their identity, the more they will think and make 
decisions as if they were a scientist.

While an individual’s science identity is influenced by a myriad of educational 
factors, those factors can be grouped into three distinct but overlapping dimensions: 
performance, recognition and competence (Carlone and Johnson 2007). In this 
model, science identity is enacted when an individual “does” scientific tasks (per-
formance), is confident in their ability to be a scientist and feels they “fit” in the sci-
entific community (competence), and that they perceive themselves as scientists and 
are “seen” as a scientist by peers or mentors within the scientific community (rec-
ognition). Carlone and Johnson’s study focused on the science identities of female 
underrepresented minority (URM) scientists and found that while performance and 
competence were important, it was recognition that was the crucial factor in devel-
oping science identities for women in their study. Recognition was often an interplay 
between an individual’s self-perception as a science person, their recognition from 
meaningful others as a science person as well as their racial, ethnic and gender iden-
tities. Building on Carlone and Johnson’s work, Shein et al. (2019) added a fourth 
dimension which they labeled “interest”. The interest dimension encompasses stu-
dents’ attitudes toward science, curiosity to learn about science, as well as their aspi-
rations to be a scientist or work in a scientific field.

The development of a person’s identity relating to science is closely aligned with 
the aspirations of young people. Students’ aspirations can be grouped into three 
themes: capital-related inequities, dominant representations of science, and educa-
tional factors and practices (Archer et al. 2020). Archer et al. define the term science 
capital to summarize a students’ perceptions, knowledge, and attitudes relating to 
science. This concept of science capital is important because the greater amount of 
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science capital a student has the more likely they are to pursue science after high 
school. For example, Archer et al. found that 83% of students who were qualified 
as having “high” science capital continued with science after the age of eighteen 
(Archer et al. 2020). The cultural and social representations of science and scientists 
also play a significant role in developing identities relating to science. Dominant 
educational and social representations of science, such as who is seen as a scientist 
and who is seen as thinking scientifically, have significant impacts on the gender, 
racial, and ethnic biases present in most major scientific disciplines. For example, 
young boys are more likely to be praised for their ”cleverness” and therefore be seen 
as thinking more scientifically than young girls (Archer et al. 2020). Lastly, educa-
tional factors relating administration or district practices and educational practices 
such as a teacher’s pedagogical beliefs can impact a student’s scientific aspirations. 
Notably, Archer et  al. (2020) revealed that students with higher levels of science 
capital received more academic support for science.

First‑generation college students

FGC students are an important and growing demographic in post-secondary insti-
tutions. They can offer unique skills and perspectives to STEM degree programs. 
However, FGC students pose substantial challenges to educators working to recruit 
and retain them in STEM degree programs. There are numerous categorical overlaps 
between students who identify as first-generation with demographic and socioeco-
nomic sub-groups that are often confronted with significant cultural and academic 
barriers in higher education. FGC students are statistically more likely to come from 
lower income families, comprise a greater proportion of under-represented minori-
ties (URM), and include higher proportions of English as a second language (ESL) 
students (Dika and D’Amico 2016; Estrada et al. 2016; Hoyer 2017). Many of these 
factors can hinder the success of FGC students. FGC students are also typically less 
academically prepared (Engle 2007; Saenz 2007) and have lower SAT scores, and 
these factors can put FGC students at an early classroom disadvantage compared 
to non-FGC students. Even after embarking on a post-secondary STEM degree, 
FGC students are more likely than their non-FGC peers to leave STEM programs, 
and they are also more likely to entirely exit higher education (Chen 2005; Ishitani 
2006). After earning a STEM degree, FGC students are often still disadvantaged 
because they tend to carry a higher proportion of student debt (Riehl 1994), and they 
are also less likely than their non-FGC peers to continue on to graduate school (Pas-
carella et al. 2004).

Involvement in the classroom and other forms of extracurricular academic experi-
ences at universities have a strong positive impact on student success. Unfortunately, 
FGC students still have several factors impeding their willingness—or ability—to 
engage in the social and cultural opportunities that take place outside of the class-
room. FGC students are less likely than their non-FGC peers to live on campus or to 
participate in extracurricular activities. They are also less successful at socially and 
culturally integrating themselves at traditional universities (Fernandez et al. 2008). 
The decision to not live on campus, which is commonly a combination of financial 
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factors and family factors (Orbe 2007), often severely limits FGC students’ opportu-
nities to interact in many of the socially oriented academic and non-academic activi-
ties. Collectively, these factors work toward limiting their social capital (Pascarella 
et al. 2004). Outside of academic factors, social capital and social connections are 
arguably one of the most valuable outcomes of attending a university. In addition 
to being less prepared than their non-FGC peers (Engle 2007; Saenz 2007), FGC 
students are more likely to avoid informal academic activities such as studying in 
groups that help build this social capital, social connections, and academic suc-
cess. This is again in part due to the limitations of their financial and living situa-
tions, and in part rooted in their strong perception of “not fitting in” or viewing all 
other students as coming from a too dissimilar and “privileged” of a background 
(Orbe 2007, 2008). There are numerous times during a student’s tenure at university 
where familial support is a crucial component of their success. Due in some part to 
their socioeconomic backgrounds—as well as their parents’ lack of familiarity with 
higher education—FGC students can  receive little support from family while they 
are enrolled at a university (Orbe 2007; Raque-Bogdan and Lucas 2016).

FGC students’ academic identities

Prior studies on the academic identity of FGC students reveals that they are often 
caught within several dialectic tensions, or “conflicting worlds”, that influence their 
self-concepts, but also influences their interactions with peers and family. Orbe 
(2008) concluded that FGC students are constantly negotiating amongst multiple 
frames of their identity, and these frames—or alternate versions—often oppose or 
contradict one another. For example, FGC students often want to establish their own 
identities at college separate from their families but often actively suppress that indi-
viduality at home to been seen as “part of the family.” Another example is grounded 
within their social frames. FGC students often express a strong desire to be seen 
as “just another student” while at the same time vehemently voicing their pride in 
the perception of their “uniqueness” of having to “work” for their educations. Addi-
tionally, while many students take pride differentiating themselves from “other” stu-
dents, they rarely openly communicate their first-generation status with friends or 
roommates for fear of being seen as “different” (Orbe 2007).

Interviews with FGC students have also revealed a high degree of variability in 
the salience with which students identify as first-generation. URM and female stu-
dents often describe the highest degree of saliency about their FGC status while 
white, male students of European decent identify the least saliency (Orbe 2007). 
FGC students’ perceptions of other FGC students and other college students are 
also often highly contradictory. For example, many FGC college students do not feel 
any sense of community with other FGC students. This is particularly interesting 
because most interventions aimed at increasing the success of FGC students often 
place them into communities with other FGC students (Ives and Castillo-Montoya 
2020). FGC students also typically have the impression that most students they meet 
at college as someone coming from a family of privilege and extensive college expe-
rience (Orbe 2007). These conflicting perceptions warrant further investigation into 
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how FGC students develop an identity relating to science and how that identity fits 
within their existing concept of identity.

Study framework

Science identity, like other forms of individual identity, is a difficult psychological 
construct to investigate because it is multi-dimensional, and in some cases, unique to 
a particular individual and their life experiences (Carlone and Johnson 2007; Conrad 
et al. 2009; Hecht et al. 2003). To better characterize this complexity, studies inves-
tigating individual and collective identity have often employed qualitative methods 
(i.e., Aschbacher et al. 2010; Carlone and Johnson 2007) or some form of mixed- or 
multi-method investigation (Archer et al. 2020; Chemers et al. 2011; Estrada et al. 
2011; Hazari et al. 2010, 2013; Potvin and Hazari 2014). Seminal work on identity 
states that a person’s identity “is inherently a communicative process and must be 
understood as a transaction in which messages are exchanged” (Hecht 1993, p. 78). 
Hecht (1993) developed the communication theory of identity (CTI) based upon the 
idea that identity is created and reciprocally influenced by our communication with 
other people. Due to the highly communicative nature of personal identities like sci-
ence identity, both the CTI and Carlone and Johnson’s three dimensions of science 
identity provide appropriate analytical lens and framework for the current study. 
The literature on science identity and the identities of FGC students is robust. How-
ever, there is limited work exploring how FGC students begin to develop an iden-
tity relating to science. Given the importance of FGC students to the future needs 
of STEM disciplines, as well as the significance of an identity relating to science 
toward a student’s persistence in STEM, this study sought to investigate the follow-
ing questions:

(1) How do FGC students talk about their identities relating to science?
(2) During what times of their life do FGC students describe when they started to 

develop an identity relating to science?
(3) How do FGC students choose to describe their identities—or lack of—relating 

to science?

Method

This study employs a narrative inquiry of longitudinal interview data. Narrative 
analysis, or more broadly, narrative inquiry, is the investigation of stories (Kohler-
Riessman 2000). According to Bold (2014), “narrative is central to human experi-
ences and existences…It [narrative] helps to define self and personal identity.” The 
analysis of the stories shared by students about science and their lives also parallels 
the central communicative component of the CTI developed by Hecht et al. Under-
standing narratives that people create to communicate aspects of their psyche are a 
critical component toward understanding individual—and scientific—identity. Our 
personal identity is shaped by what we share with others, and personal identities 
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are shaped by the interactions and experiences of an individual’s life. The impor-
tance of understanding “lived experience” is one of the leading explanations for the 
increase in narrative inquiry studies over the last twenty years (Atkinson and Dela-
mont 2006).

Stories derive their power not from verifiability but from their verisimilitude; 
they will be true enough if they ring true (Mertova and Webster 2019). While sto-
ries have been used as a medium of communication for millennia, the concept of 
analyzing narratives as a methodology was initially formalized by Labov (1982) and 
was later expanded upon by Labov and Waletzky (1997). The method developed by 
Labov viewed all forms of narrative as following a defined structure based around 
formal guidelines of traditional linguistic narrative. Labov’s method assumes that 
all narratives recount past experiences and organizes narratives around a setting, an 
action, a result, and finally the coda. This methodology has been criticized for its 
overly restrictive and formalized structure that can limit the application of narrative 
inquiry and overlook many of the significant types of informal narratives people use 
in their everyday lives (Clandinin 2016; Connelly and Clandinin 1990; Mertova and 
Webster 2019). It is these informal narratives that provide the focus of my examina-
tion of students’ identity relating to science.

In contrast to Labov’s method of narrative analysis, a more general—less con-
strained—form of narrative inquiry has been applied to a wide variety of qualitative 
studies with themes ranging from education (i.e., Clandinin and Clandinin 2019; 
Clandinin and Connelly 1998; Craig 2011; Mertova and Webster 2000) to personal 
identity (Aschbacher et  al. 2010; Bamberg and Georgakopoulou 2008; Georgako-
poulou 2006; Kohler-Riessman 2000; Wiles et al. 2005). Modern narrative inquiry 
has evolved to be more of a “lens” for looking at qualitative data rather than being 
defined by a strict methodology. This move toward a broader umbrella of narrative 
inquiry was first summarized by Connelly and Clandinin (1999). Within the broader 
umbrella of narrative inquiry, this study employed a method of narrative analysis 
called critical even narrative inquiry. Critical event narrative inquiry is described in 
Mertova and Webster (2019) and organizes narratives into three broad types: criti-
cal events, like events, and other events. Like other forms of narrative inquiry, criti-
cal event analysis focuses on the temporal aspects of interview segments and con-
sequently seeks to identify the stories of past, present, and future events that are 
important to the storyteller (Mertova and Webster 2019). When evaluating narrative 
as either critical, like, or other events; typically, the greater the elapsed time between 
the event and the interview, the more profound that event. Critical event analysis 
also provides a way of qualifying the wide variety of narratives share by participants 
in this study.

Critical events are typically stories that altered the storyteller’s perception of 
the world or how they saw themselves fitting within their worlds. This parallels the 
idea that identity is something socially constructed and often negotiated amongst 
groups and individuals. Like events are often contextually similar to critical events 
(Mertova and Webster 2019), and in my analyses I interpreted like events to either 
build upon a critical event or discuss different events using the same context as a 
critical event. Other events are narratives that are not contextually related to a criti-
cal event, nor profound enough to be considered critical. Mertova and Webster 
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(2019) describe other events as “corridor encounters, lunchtime conversations, and 
the many informal associations” (p. 78). It is important to note, however, that the 
type—or number—of like and other events can be used to provide a greater degree 
of verisimilitude for a critical event narrative. I guided my narrative inquiry on the 
idea that there are specific events, experiences, or interactions in students’ lives that 
either shape—or suppress—the development of a “science identity”. Consequently, 
I employed a type of narrative inquiry that focuses on critical events to better inter-
pret narrative segments within my interviews and to outline a semi-formal hierarchy 
within those narrative segments.

Participant selection

Participants were undergraduates enrolled in a large public research university in the 
Pacific Northwest. Participants were recruited in the beginning of the Fall semester 
of 2017 through an email solicitation sent to all enrolled students in introductory 
biology. The email covered basic information about the study as well as describing 
how students would be compensated for their time and the requirements to be eligi-
ble for compensation. The focus of the study—science identities of FGC students—
was never revealed to participants. The final list of participants was the result of 
purposeful and random participant selection. From the initial list of students who 
volunteered to participate in the study, students were place into two bins: FGC and 
non-FGC college students. Each of those bins were then stratified by gender. Next, 
ten participants were randomly selected from each gender bin within FGC students 
and were invited to take part in the study. Of the twenty students invited, thirteen 
students agreed participate (Table 1). After final selection of the study participants, 
an additional email was sent out describing the process of scheduling their first 
interviews, when to expect the follow-up interviews, and additional information on 
the general premise of the interviews, which was explained as experiences in under-
graduate science courses.

Interviews

One-on-one interviews were conducted in a private room and recorded using a digi-
tal audio recording device. Interview locations were chosen based on input from the 
participants. I tried to give each participant as much freedom as possible to choose 
the date, time, and location of each interview. This was done to foster a positive 
relationship, support the feeling that their time was valuable, and to demonstrate my 
appreciation for their participation. The first round of interviews took place during 
September 2017. Initial interviews were open-structured. The second round of inter-
views took place between May 2018 and June 2018. The second round of interviews 
was more structured, and each set of structured questions was based off the topic 
from participant’s initial interview. Reminding participants of their descriptions, 
thoughts, or opinions from their initial interview is an interviewing method known 
as prospective focus. A prospective focus reminds participants of what and how they 
described phenomena, and then asks them to reflect on how those descriptions have 
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changed. Prospective studies avoid many of the biases found in retrospective studies 
that rely on asking participants to recount their thoughts or feelings about a phenom-
ena (Farrall 1996). A prospective focus works well within narrative inquiry because 
I was able to ask participants to directly reflect on the stories they shared and about 
how more recent experiences may, or may not, have changed the value or impor-
tance of those narratives.

Data analysis

Organization, notation, and analysis of the interview data were completed using 
Atlas.ti version 8.4.4. Coding began by highlighting important interview segments 
and making notations for each highlighted segment. These notations, and my reflec-
tive journal entries on participant interactions during interviews, were used to 
group highlighted segments and to begin the process of developing codes. As codes 
became more defined, initial codes were linked to each other based on their level of 
association and whether they related to a similar narrative. The connections amongst 
codes and highlighted statements unique to each participant were used to construct 
a network map providing a visual representation of the qualitative data for each par-
ticipant. Network maps are graphical representations of a part of a project created 
in Atlas.ti that show codes and their interpreted relationships (Smit 2010). Network 

Table 1  Demographic, academic, and interview data for all thirteen interview participants

An (–) in the table indicates that data were not available from the registrar. A blank in the  2nd Int. (inter-
view) column denotes that participant was unable to participate in a follow-up interview

Pseudonym Gender Race Ethnicity SAT Academic 
year

Degree 1st Int 2nd Int

John M AK Native Am. Indian 1340 Sophomore Environmen-
tal Science

X X

Allison F White Hispanic 1380 Freshman Pre-health X X
Casey F Chinese Asian 1140 Freshman Pre-engi-

neering
X X

Shay F Blk-Africa 
Am

Afro-Am 1040 Sophomore Public 
Health

X X

Heather F Multi Asian 1360 Freshman Pre-science X X
Abby F Multi Chinese 1260 Freshman Pre-science X X
Julie F Vietnamese Asian 1260 Sophomore Engineering X X
Matt M Chinese Asian 1310 Freshman Environmen-

tal Science
X X

Rachel F White Caucasian 1100 Sophomore Pre-science X X
Christine F White Caucasian 1430 Sophomore Pre-science X X
Will M White Caucasian 1150 Freshman Earth & 

Space Sci-
ence

X

Robert M White Caucasian – Sophomore Pre-science X X
Margaret F White Caucasian 1280 Sophomore Engineering X X
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maps assisted me in visualizing the large volume of highlighted statements, codes, 
memos, and other notes created for each participant. The network maps also allowed 
to see which narratives met the criteria for a critical event by analyzing which stories 
had the most connections. The last step of data analysis used the information in the 
network maps to code particular narrative as either critical events, like events, or 
other event narratives. Critical events were stories that had a substantial amount of 
coded connections, and many of those supporting stories were coded as like events.

Results

Critical event narratives

A wide variety of critical event narratives were identified from the participants in 
this study. While each participant’s narrative is unique, there are some similarities 
amongst the temporal contexts of the narratives, as well as the interpreted meaning 
and importance of each critical event narrative. Many of the participants described 
strong connections to the natural world—or with science—rooted in formative expe-
riences with family or friends. Temporally, most of these events occurred when the 
participants were young, well before they were thinking about science professionally 
and academically. For example, Allison described her experiences that inspire her 
interest in science:

Allison  Well, definitely my parents’ belief, I guess. They consider themselves 
science people. I was always –

Interviewer  What does that mean when you say that?

Allison  As in we would spend time together as a family learning about the 
world, and my dad would talk to me about new discoveries and fun, 
scientific things. I mean, we’d do little experiments together. If I ever 
had a question about something, we’d try to do it, right? I always had 
fun doing the science projects things. I think the fact that being sci-
entific is so conducive to learning was really helpful, too, because I 
learned way more watching mold grow on bread myself in comparison 
to what liquids they were in to understanding why I shouldn’t leave 
food out on the table. If you can get to a point in scientific discov-
ery where you’re doing it hands-on, I think that’s the best learning 
I’ve ever had. It’s interesting, and you feel like it’s actually making an 
impact.
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In her recounting, Allison describes how science was important to her parents and is 
an important part of her everyday life. Matt describes a contextually similar narrative 
involving early experiences with the natural world:

Interviewer  I guess that brings a point, do you see yourself as a scientist or a sci-
ence person?

Matt  Yeah, I honestly think I do. I watch a lot of films, I watch a lot of 
documentaries, and it just interests me. And then even after watching, 
I just think about it sometimes. I just lay down or during dinner, I just 
think about it. Why did this and this happen? Why does that happen? 
What did they do that?

Interviewer  So, you think you’ve got a lot of passion for that?

Matt  Yeah.

Interviewer  Have you always been like that or is there something particular in 
your life that you remember kind of sparking that...But if there was 
something you remember that particularly facilitated this interest in 
science?

Matt  I think it was a buildup. Elementary school, we went on the shore, 
and we collected animals. And then I collected something, and then I 
got a prize for it. Okay, that’s one small step. And then another small 
step would be I started watching about animals, and then I Oh, I like 
animals a lot. That’s another small step. And then in middle school, I 
went to the ocean, and we would get clams and all that. I would just 
look inside. I was like, Oh, that’s cool. Why is it colored like that? 
Why does it have that? So, it’s small steps that got me into it, not one 
big step, like, Oh, that’s smart.

Interviewer  It wasn’t a class, or a course experience, or anything like that?

Matt  There were courses that interested me, but it was just smaller steps to 
figuring out that I actually feel like a scientist.

Parallel to those narratives describing early events with family and the natural 
world, several participants had similar early experiences with science that range 
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temporally from early childhood to late K-12 years. For instance, Robert had close 
family friends that exposed him to authentic and highly formative experiences. He 
describes one such experience in the narrative below:

Robert  For me, before that, I always had the idea of medicine in my mind.

Interviewer  What do you mean by that, “the idea of medicine”?

Robert  Just I thought medicine was cool. I thought that being a doctor was 
cool. Like most people do, but I didn’t really understand exactly what 
it implied. We had not family members but friends who are physi-
cians. I hear about what they do, and I really enjoy it because it’s like 
you’re doing a career where you’re doing your best to help people, but 
you’re getting paid to as well. That’s, I guess, not really a job at that 
point. I thought that’s sort of the mindset that I went in, so I was like, 
oh, there’s a class that sort of lines up with that, and then took that 
class starting sophomore year and just continued with it. That’s sort of 
what really set [it] in stone that passion for me.

Casey’s narrative, in many of the same ways as Robert’s, also conveyed early 
authentic experiences with science that shaped her passions and interests in 
becoming a scientist.

Interviewer  Okay. I guess why engineering?

Casey  It goes back to when I was a kid. I always liked figuring out how 
things worked and, actually, one of my favorite stories is when I was 
little I was playing with the stereo at home and I accidentally turned it 
on at full volume and it scared me really badly. But I’ve always liked 
taking things apart. I got into robotics middle and high school.

Interviewer  Cool!

Casey  And so, I bounced around between software and hardware and design.

Interviewer  In high school?

Casey  Yeah, in high school. But then I settled in hardware.

Interviewer  Okay.

Casey  Then also just something I do is I like watching “How It’s Made” on 
TV.
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Interviewer  Oh, yeah, the show, yep. Okay.

Casey  Yeah, I used to watch that a lot.

Interviewer  So, that got you into engineering?

Casey  Yeah.

Other participants’ passions and interests in science, as well as the reasons why 
they tend to think of themselves as “scientists”, are rooted in critical event narra-
tives that involved emotionally impactful experiences with family and friends. Abby 
relates a narrative involving a family member who became troublingly ill when she 
was younger:

Abby  Well, I was looking into anesthesiology, and I thought that was really 
interesting. And I’ve talked to peers, and they said that biology would 
be a good pathway into that career field. But to be more general, I 
wanted to do something STEM related because since the start of 
high school, I created this passion to help others because I was really 
involved in volunteering and all those extracurriculars that would be 
involved into volunteering, so I thought that would be a good corre-
lation and jump into the real world because just of the general idea 
of helping others. And at the same time, I wanted to go into STEM 
because I have a family member that passed away from cancer, so I 
wanted to be a contribution to just the overall STEM field.

Interviewer  So, you think it feels more like a personal thing to you with biology 
and chemistry.

Abby  Mm-hmm.

Abby’s narrative about why she feels like a scientist was also deeply personal 
and involved an early experience in her life where she feels she could make a differ-
ence as a scientist. Julie also described a very personal experience involving a fam-
ily member, a medical condition, and science:

Interviewer  I know what you mean. So, that brings another question then, why a 
doctor? Why do you wanna [sic] be a doctor?
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Julie  That’s a good question. I have a hard time answering the question 
every time I….

Interviewer  That’s okay. I mean, I said they’re easy questions, but sometimes these 
are not easy questions. Julie: It’s kinda like, “What do you hope to be 
doing in 5 years? I don’t know. Something.

Why do I wanna [sic] be a doctor? Because with all the bio exposure, and I know 
that I wanna [sic] major in bio, and doctor has a lot to do with bio. And also, it’s 
because one of my personal story that my dad got when he [inaudible] back in Viet-
nam, when I was five, six, my dad got really sick with TB, and so that just kind of 
piqued my interest in a sense because in Vietnam, back then, they didn’t know what 
kind of TB was having, so they made him intake more than 10 pills every time he 
took his medication.

And it just bothered me how they couldn’t explain it. They weren’t able to explain 
it, and during the time, my parents wouldn’t let me to come closer to him. So, I 
guess my personal experience with disease.

Interviewer  So, that whole experience made a pretty big impact on you?

Julie  Mm-hmm.

Interviewer  Diseases and stuff.

Julie  And then with the exposure, doing high school was tough, too. So, 
that kind of added on more.

While several of the interview participants discussed events in their past that laid 
the foundations of their identities toward science, other participants passionately 
describe a strong feeling that they have “always” identified as a science person or a 
scientist. For example, Will could remember he always knew what he wanted to be, 
regardless of what other people in his life told him:

Will  Not really, no. I got told growing up that being a paleontologist was 
a really stupid idea. I got told that a lot, so I ended up switching to 
something more practical like being a doctor.

Interviewer  It is very practical.

Will  And then I ended up taking a class on dinosaurs here at the University 
of Washington, and I was just like, Screw all of you. That’s what I 
like, I’m gonna do it.
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Interviewer  So, you’ve been interested in paleontology for some time?

Will  My entire life.

Interviewer  Oh, really?

Will  Yeah. I mean, I was one of those little kids that could list off just about 
any dinosaur you put in front of me, and I could spell it before I could 
spell my own last name. And everyone was like, That’s just stupid.

Interviewer  Who’s everyone?

Will  All of my teachers –

Interviewer  Teachers, really?

Will  Yeah.

Interviewer  That’s depressing.

Will  Yeah, it was. Because it’s a very far out there thing, and if you don’t 
know much about it, you don’t know that there’s always fossils being 
discovered. They’re like, “By the time you’re to that point, all of them 
are gonna be found. That’s really stupid. You gotta change it.

Interviewer  That doesn’t even make sense. It’s like saying all the science will be 
done by the time you get your PhD. It’s just a ridiculous [inaudible].

Will  I realized when I switched.

Will’s critical event is built around an identity based on his resistance to the opin-
ions of others. This critical event narrative is a powerful example of how even some 
negative events in an individual’s life can help shape their identity. Rachel is another 
participant that always saw herself going into science or medicine. Her critical nar-
rative communicates the excitement she has toward a future working as a surgeon:

Interviewer  Did you have an idea of what you wanted to do before coming to 
college?

Rachel  So, I did know that I wanted to be a surgeon. I had the idea I was 
going to med school and everything. It’s just I changed my major or 
intended major from biochem [sic] to the two that I am now.

Interviewer  Okay. So, then why surgery? Why a surgeon?
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Rachel  I just love it. Like, I love watching it. People get grossed out by it but 
it’s just so –

Interviewer  No comment [audible laughing].

Rachel  It’s sooo [emphasis added] fascinating. Like, my grandpa had to have 
open-heart surgery and I was really jealous I couldn’t watch it but it’s 
just so cool how the body works and, I don’t know, I’m really fasci-
nated by the heart because I want to be a heart surgeon.

Interviewer  Okay.

Rachel  And just like how it does what it does by itself and how everything 
works together is so cool.

Interviewer  And you can’t be on that machine for very long because I think it stops 
the impact, or at least the efficiency of it decreases severely over time, 
which is really interesting. Have you—I guess that brings up have you 
always been interested in it? It seems like you’ve always been inter-
ested in surgery stuff. Is there anything particularly in your past that 
was the defining moment of, man, surgery, I totally want to cut people 
open and look at their insides?

Rachel  When you say it like that it’s kind of weird…I guess not surgery as 
much but I’ve always kind of known that I wanted to go into medicine 
and help people. My mom when she was pregnant with my little sis-
ter, who is now 5, it was just not good on her at all. She had to have an 
IV on her constantly and she had a Zofran pump. I don’t know if you 
know what that is.

Interviewer  No.

Rachel  But it’s like –

Interviewer  My wife has had a baby, but I don’t remember that being mentioned.

Rachel  Right. It was really hard on her. She didn’t have to have it with any of 
her other kids. It’s like this little tiny needle (very small) that’s in her 
stomach constantly and it’s just pumping in Zofran. It kind of reminds 
me of an insulin-type thing for diabetes but it’s not. But it just kind 
of reminds me of like how insulin works for when you have it. But I 
was essentially her home nurse for her because she refused to stay in 
the hospital because she is very stubborn, and I would have to put the 
medicine into her IV bag and change her pump of Zofran.
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Interviewer  So, were you all about that? Were you all excited?

Rachel  Well, back then I think I was a freshman in high school, and I would 
wake up at 1:00 a.m. and do it and 3:00 a.m. and –

Interviewer  Just like a nurse.

Rachel  So, I was like this is terrible but after I think about it, I’m like, you 
know, I’m really glad that I did that. I don’t know. I think it helped me 
become more involved in it and look at it as kind of a little bit of what 
I’m going to be doing, yeah.

Christine also shared a narrative that is contextually like Rachel’s where she 
states that she always had this interest in science and medicine. In addition to 
describing the “always thought of myself that way” her narrative also incorporates 
emotionally significant events and interactions with individuals that helped shape 
her identity:

Christine  I think it’s just it’s a highly specialized major, neurobiology is. There 
are different things within neurobiology, but it’s also the research is 
very important that is involved with it, not that research in anything 
else isn’t important. I’ve heard from also some people that are major-
ing in neurobiology that a lot of people self-select out because they’re 
like, “Oh, I’m not gonna get into it. It’s too hard,” so that made me 
feel a bit better because I talked to someone about that yesterday. But 
I think it’s just they have high standards for what you need to have for 
your biology grades and all sorts of things.

Interviewer  So, I guess the big question is: Why neurobiology?

Christine  It’s so just a base question, but I love the brain so much. It’s my 
favorite thing to study. I had the opportunity to take anatomy and 
physiology at my community college, and when we did neuroanatomy 
and neurophysiology, those sections, those were always my favorite 
to study. I’ve always just been really interested in the brain. It’s what 
makes us who we are. It’s such an incredible organ, and it has more 
processing power than any computer that’s ever been made. I’m fasci-
nated with how it works, and I want to find out more about that.

Interviewer  How long do you think you’ve had this strong interest in life sciences?
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Christine  Probably since I was in about 8th grade, so when I was 13, 14. I’ve 
always really liked biology. That was my favorite subject always, and 
I kind of went away from it for a little bit because I had some – I don’t 
want to put it on the teacher, but I just had some teachers that I didn’t 
necessarily agree with their teaching style, and so it made it difficult 
for me to learn, and so I was like, “Oh, maybe I don’t like science.” 
But then, I had an incredible chemistry teacher my freshman year, 
and he reintroduced me to everything. So, really, since then, I’ve been 
really into the sciences.

Interviewer  Freshman year at?

Christine  High school.

Interviewer  Okay, high school. Yeah, I keep forgetting. So, what made that experi-
ence different than previous ones?

Christine  That teacher, he did a pass-or-fail learning style, so –

Interviewer  In high school?

Christine  Yeah, so that was interesting. But he focused heavily on learning and 
self-learning, so it was really we held ourselves accountable.

The critical event narratives shared by participants discussed above voiced 
both contextually similar and contextually unique aspects. However, the partici-
pants discussed in the preceding section all tended to see themselves as medical 
professionals, scientists, or science person. The critical events discussed below 
are from participants who I interpreted as having an interest in scientific informa-
tion, science, or the natural world but did not incorporate a strong identity toward 
the fields of science or medicine in their narratives. For example, Margaret states 
that she has always been interested in math, but her narrative does not convey a 
strong identity toward science despite her interest in math:

Margaret  I’ve always really actually liked math, surprisingly. I liked math, and I 
liked sciences, and I liked the idea of being able to have both together. 
And then, for a while, I was actually thinking bioengineering. So, then, 
there’s also my Mom is in the medical field, so combining the medical 
field in with the engineering was really cool to me. But then, I realized 
after I took Math 307 –

I wish I had stopped at Calc 3. After that, I just realized, I was like, “I don’t 
want to take any more math,” and I just realized I didn’t really want to be an 
engineer. And I thought maybe if I stuck more to the medical field, or maybe 
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becoming a pharmacist, or even just going full forward, just going and becom-
ing a doctor or a surgeon or something. And then, biology fit in with that better, 
especially because I was thinking chemistry for a while too, but I didn’t want to 
do chemistry. It was way too hard and way too competitive.

It is important to highlight that my analyses identified this as Margaret’s criti-
cal event narrative. Compared to the narratives already presented from other par-
ticipants, Margaret’s lacks strong emotionality, excitement, and does not reference 
events that have a significant temporal component. She mentions mathematics but 
does not include any discussion of some form of a close or personal association 
with the field. The next two narratives from John and Heather also do not explic-
itly identify themselves as a science person or scientist as much as they voice a 
strong connection with family and nature but want to explore that passion in a 
field that is not scientific. John’s critical event narrative discusses the importance 
of family and nature, but he wants to pursue a more legal-oriented path to engage 
with that passion rather than a scientific path:

John: If I did get into property law, I can really take over some of the work 
for my grandpa or my uncle who own property. And up there in Alaska, I have 
lots of family who work for tribal corporations. So, Alaska didn’t get reserva-
tions because the Native’s sort of fought it. And plus, everything that happened 
to the Native’s here, lower 48, happened to the Native’s up there a lot later. So, 
they had some more bargaining power and some history. So, they created tribal 
corporations instead, and these are big powerhouse corporations now. Sea Alaska 
[sic], which is one a lot of my family works for, is, I’d say, probably the biggest 
company based in Alaska, easily. And they’re the biggest land owner in southeast 
Alaska.

Interviewer  That’s not bad. Even for any class. So, when you say that stuff about 
science, do you see yourself as a science person?

John  Not really. That’s why law, I like it, and that’s why my ESRM, [Envi-
ronmental Science and Resources Management] I picked it because 
you get sort of the surface of it. And a lot of my classmates sort of 
complain about last quarter, that class I was telling you about, because 
it was supposed to be in-depth Pacific Northwest, but it really wasn’t. 
It was the surface of every environmental issue. We started learning 
about soils and forests, and they rarely ever connected. It was just a 
little bit about everything, which I guess for one class, that’s not really 
good because there’s not really anything to build off of.

What is insightful in John’s critical event narrative is the suggestion that he is a 
science major but sees that degree as more of a gateway or door to the field of law 
where he clearly identifies more strongly with. Next is Heather’s narrative. She is 
the most unsure about the whole “science thing” out of all the participants. While 



 SN Soc Sci (2022) 2:148148 Page 20 of 30

she does enjoy the factual side of science and sees herself doing something con-
nected with nature. During her interviews, she avoided discussing her identity and 
instead chooses to focus on what she enjoyed more about education during her time 
in high school:

Heather  For me, it’s kind of a serious thing. A bit of a—I don’t want to say 
down transition from high school, but I feel like there’s a lot more 
pressure on me to figure out what to do. I guess I’m just a very cau-
tious person. I want to know where I’m going to be going, and just 
given that’s not really how college or life works, it’s kind of a stress 
factor.

Interviewer  What do you mean by a down transition from high school?

Heather  Just that there’s not as much interaction between professors and stu-
dents, even given office hours and such. I feel like there’s sort of an 
extra barrier between teachers and students.

Interviewer  [Inaudible]. Oh, go ahead.

Heather  Just I feel like there’s a central motive to just sort of in a flurry, just get 
your students to pass, get through the class and move on, next group 
of kids. Almost just kind of a factory-like system, instead of a we need 
to really understand this in a passionate manner, and in a way that 
makes the learning enjoyable and fun.

Interviewer  So, it sounds like your high school might have been very different 
than college?

Heather  Yeah, I guess it was, mostly, I think, just because it was very lively 
in terms of getting students involved with the subjects that they were 
teaching.

Interviewer  So, can you talk a little bit more about what you mean by lively, I 
guess?

Heather  Well, more hands-on, like practice, physical demonstrations. You 
could see more rather than just quick textbook reading. Again, I might 
not be speaking enough from experience, just because I’ve just started 
college, and there’s a lot more to see. So maybe those experiences that 
I’m looking forward to are still yet to come, and I’m just impatiently 
waiting here. But yeah, that’s—I think that’s mostly it.
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Interviewer  How was your transition from high school to college?

Heather  It was really rough the first week, but that’s mostly just because I’m 
a very big family person, and of course, college is a move away from 
family, and it was difficult finding friends or people to connect with or 
consult if you were having difficulties. There’s a little bit of loneliness 
there, but I’ve gotten through that, so now it’s better.

There is a distinct topical difference between Heather’s narratives and the 
other participants. Heather is the only study participant that explicitly resisted 
associating herself with science in any way and did not share any early life expe-
riences related to science. The next critical event narrative comes from Shay. She 
has a complex dialectic involving her identity as a FGC student and her academic 
identity. Shay has significant cultural and family responsibilities, and it is from 
those long-time cultural and familial ties that she has developed her interest and 
scientific identity. However, those same ties also exist at odds with her emerging 
individual identity as a university student and as a science person:

Interviewer  You mentioned community. Is that important to you when picking a 
major?

Shay  Yeah. I don’t want to be—in the future if I’m working, I don’t want to 
be locked up in a lab and just doing my own research by myself and 
not being able to communicate with other people. I want to mostly 
give back to people and just be able to be able to create my own things 
as well as communicate with people and help people.

Interviewer  Is giving—how come giving back and helping people, why is that 
important to you?

Shay  I guess because the way I was raised. My mom really helped—not 
helped, but she raised us, me and my brothers, all by herself basically. 
I just want to be able to do something that will make her happy and 
make her proud, as well as the people, my people back home in Soma-
lia who are basically struggling. I have a lot of family members there 
that I don’t really—I haven’t talked to in a long-time, and I haven’t 
seen. I want to be able to do something that gives me the opportunity 
to go back home as well as help other Somali people who are strug-
gling, and just be able to do something for my community as well as 
my mom and my family.

Shay’s narrative shares similarities with other narratives voicing the idea that she 
“has always wanted to do”, and having her identity strongly rooted in family experi-
ences. However, he unique cultural responsibilities makes her narrative distinct and 
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an excellent exemplar for the narratives of many FGC students who come from eth-
nically diverse backgrounds.

Follow‑up interviews

Follow-up interviews were more structured than the initial interviews and focused 
more precisely on how students’ university experiences over an academic year 
shaped their identities related to science and the critical event narratives used to 
share those identities. Analyses of the shifts—or lack of shift —from participants’ 
critical event narratives revealed that early university experiences had little positive 
impacts on FGC students who had established identities related to science. For many 
of the participants who already had well-established identities their university expe-
riences helped to reinforce those pre-existing identities. Newer university experi-
ences were added onto their pre-existing critical narrative associated with their iden-
tities relating to science. However, for participants without early established identity 
narratives, early university experiences had little positive impact.

Early university experiences most often coded as a like event based on how the 
FGC students in this study talked about their science identities. From the initial to 
second round interviews there was almost never any mention of specific class activi-
ties, courses, or casual interactions with professors within in the narratives of stu-
dents. Critical event narratives show almost no change from students’ initial inter-
views. Even when explicitly asked to reflect on how their time at university shaped 
their initial identity narratives, every participant affirmed their initial critical event 
narrative. Students with well-established identities related to science often discussed 
how they would attend activities at the university to find other students like them 
that supports the way the “felt” about themselves. For example, Matt describes how 
he surrounded himself with like-minded people: “…I wanna [sic] earn it and get into 
biology. I wanna [sic] be surrounded by the peers that were competitive as me that 
went through all of this because if I do environmental studies, I’m the competitive 
one, and there’s not a lot of peers that can relate with me, while in biology, I can 
relate with those peers because we all went through the steps to get into the course.” 
Will also describes a similar circumstance meeting people whom he resonated with:

Will  All of the chemistry, as the pre-med guys, they would have just normal con-
versations about the class and what they were learning, and I never under-
stood that. I was like, Guys, that shit sucks. What are you doing? But then I 
realized once I started doing study groups and making friends in the geology 
department, that’s what my conversations were around, which was nice to 
understand.

Casey had a similar statement, “I guess…there were a lot of people that were 
really passionate about learning things and part of engineering is you are faced with 
a problem that you might not know how to solve but you can figure it out.”
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Discussion

Participants’ critical event narratives suggest that many FGC students—notably, 
ones already interested in a STEM major—already have some form of pre-existing 
identity related to science. Prior work on FGC students consistently shows that they 
have less “insider information” about university life (Dika and D’Amico 2016; Orbe 
2007) and less scientific capital (Archer et al. 2020) than traditional college students. 
This should lend them to be more responsive to early college experiences, however, 
this work suggests that some FGC students already have strong identities related to 
science well before entering a university. This result is paralleled by the conclusions 
of the ASIRES 2 study which found that many younger students who meet certain 
criteria already have strong aspirations toward STEM well before attending a post-
secondary institution. This study revealed that while early university experiences 
did not create students’ critical event narratives, these experiences did play a role 
in reinforcing strong narrative identities or breaking down less developed narrative 
identities. Without strong early narratives, challenges experienced during FGC stu-
dents first year at a university resulted in them “re-writing” their earlier narratives to 
accommodate their perceived shortcomings. This result also parallels similar claims 
made in other studies. In their longitudinal analysis of science identities of URM 
students, Hernandez et al. (2013) found little change amongst students’ science iden-
tities throughout their time at a university. Robinson et al. (2018) also made similar 
conclusions stating that FGC students with stable—early developed—science identi-
ties, which they labeled those students as “High with Transitory Incline”, consist-
ently identified with science during their university years. Conversely, Robinson 
et al. (2018) also found that students who did not have these well-developed identi-
ties tended to disidentify with science. Analysis of the critical event narratives reveal 
that informal experiences with science, teachers, nature, and most importantly fam-
ily provided enough early exposure and recognition to foster their science identity in 
some way.

From the narratives in this study, I interpreted three broadly constrained cat-
egories—each of which warrant further investigation—of FGC students’ science 
identities: (1) experiential, or identities rooted in scientific or natural experiences 
with people, (2) intrinsic, or identities that are so engrained that individuals have 
“always” identified as a scientist, and (3) provisional, identities that are newly 
engrained, not self-reflective or supported by numerous life experiences. Six of the 
participants in this study were interpreted to have experiential identities, four were 
interpreted to have intrinsic identities, and three were interpreted to have provisional 
identities. The interpretation that most of the participants in this study had identities 
established early in their lives or built around experiences with science before enter-
ing university reiterates the importance of early formative experiences with science 
(i.e., Archer et al. 2020) as well as the importance of parents’ attitudes toward sci-
ence and other informal learning opportunities (i.e., Shein et al. 2019).

Similarly, to non-FGC students and science professionals, recognition is a pow-
erful component toward FGC students’ developing science identities. Recognition 
can be self-reflective or it can come from a trusted individual (Carlone and Johnson 
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2007). Analysis of the critical narratives reveal that early life interactions—well 
before entering university—where their interests and passions were recognized by 
trusted individuals such as family members and teachers helped formulate their early 
science identities. Even after completing an academic year of impactful university 
experiences, recognition continued to be a crucial formative factor for FGC students’ 
science identities. For many students, which includes FGC students, there are strong 
overlaps between recognition and competence. Many students develop strong asso-
ciations with how they recognize themselves [i.e., identify]—or perceive how others 
recognize them—by their academic performance (Pelch 2018). Recognition is one 
of the dimensions of science identity describe by Carlone and Johnson (2007), and 
they suggest that recognition was one of the most crucial components for the devel-
opment of science identity for the participants in their study. This theme is echoed in 
the analyses of the critical event narrative in this study. Taken collectively, this rein-
forces the impact recognition has on the development of students’ science identities. 
It could also provide an avenue of focus for educators and researchers working to 
bring more FGC students into STEM. Designing interventions or activities that rec-
ognize—or even highlight—FGC students’ interests and talents relating to science 
may be a powerful tool to help them overcome some of the barriers to their success 
at the university level.

Academic performance and science identity

Poor academic performance, a component of the performance domain proposed by 
Carlone and Johnson (2007), was interpreted to be more impactful on students who 
did not have well-developed identities before entering the university. Poor academic 
performance is related to identity because it has been shown to break down students’ 
poorly established or fragile identities toward an academic discipline (Luyckx et al. 
2011). Additionally, poor academic performance can lead students into self-depre-
cating cycles that foster strong negative emotions (Ciarrochi et al. 2002; Covington 
1985; Pekrun et al. 2002; Pelch 2018). For example, Allison stated: “I don’t know. 
I just feel like part of me is a bit not sure. I feel like I’m already set up for failure, 
because my first year was spent—my first year is gone. It doesn’t really count…” 
That quote was initiated when I asked her about how her earlier critical event narra-
tive changed over the school year. She had below average grades and that made her 
feel less competent and unsure about identifying with science. These results also 
connect with the model of STEM persistence proposed by Graham et al. (2013). In 
that model, academic performance and science identity are linked by students’ aca-
demic performance. Poor academic performance caused her to alter or explain away 
her critical event narrative from the first interview. When asked about her initial nar-
rative, Allison stated, “… if I was to be in any part of the medical field, I’d end up 
having to become a doctor. If I wanted to be a medical examiner, I’d had to serve 
a residency, and that made me really uncomfortable.” Even when prompted to talk 
about how she wanted to help people and become a doctor, Allison only talked about 
her new experiences as contrary evidence to her pre-existing critical event narrative. 
In another example, Heather, who was interested in science and saw herself as a 
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“science person” started to consider switching out of a STEM major. In a similar 
narrative shift, Heather also used newer stories to “re-write” her earlier critical event 
narrative stating.

Heather  Because I was reared with music and arts. My mind is more philosophical 
than it is technical. I have a very difficult time even just finding the moti-
vation to look at the technical stuff. I mean Biology is still filled with it…

Building resilient science identities

Analyses of interview data in this study suggests that FGC students’ early experi-
ences with people act as a foundation—or scaffolding—allowing newer experiences 
to build upon and insulate their older identity narratives. If interactions with people 
in a significant way helps build positive changes to FGC students’ science identi-
ties, then repeated life-time exposure to those experiences could work similar to the  
treatment effective of a psychological intervention. Science identity, like other latent 
psychological traits such as belonging, self-efficacy, and test anxiety all play a cru-
cial role toward bolstering a students’ academic persistence. Well-designed psycho-
logical interventions have been shown to promote positive changes for numerous 
psychological constructs related to academic success. Repeated implementations of 
these interventions have shown positive effects on the traits these interventions tar-
get (Yeager and Walton 2011). Analysis of the narratives in this study show that 
students who have had meaningful and significant interactions with people tend to 
insulate their pre-existing science identities, suggesting that repeated positive expo-
sure can build resilient identities. Conversely, students who have identities not insu-
lated with a variety of experiences with people may tend to be more susceptible to 
modification as they encounter struggles early during university life.

Traditional labels have conflicting meanings for FGC students

Openly asking students about their “science identities” or if they “identify as scien-
tists” might be a confounding variable when seeking to investigate how FGC stu-
dents, and more broadly undergraduates, begin to develop their own identities as 
scientists. In fact, the use of this label could be acting as an early barrier of sci-
ence identity development for some FGC students. Within students’ narrative seg-
ments, there was often a struggle to come to terms with the label of “scientist”. 
This observation could have significant implications for researchers developing new 
instruments to measure science identity, or new psychological interventions seeking 
to affect the identities of undergraduates. Many of the interviews progressed to a 
point where I would directly ask students whether they identified as a scientist and 
what thinking of themselves as a scientist meant. This question typically confused 
many of the participants. While they often had strong identities with science, medi-
cine, or nature participants were often hesitant to openly call themselves scientists. 
For example, Heather responded, “There are a lot of reasons why I’m constantly 
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conflicted with that emotion [speaking about her science identity]”, and Abby said 
this when asked that question, “I don’t picture myself as a scientist. I mean I would 
picture myself as a scientist once I become a scientist, like official.” When she said 
“official” she was referring to her degree. Abby’s response is interesting because 
she is hesitant to share her identity with the label of “scientist” because she is still 
working toward her degree. Abby’s response is centered on some type of official 
recognition. This could be particularly important for researchers seeking to impact 
students’ identities before they graduate. In addition to reservations with the label 
of “scientist”, one participant shared a narrative conveying a powerful racial and 
ethnic barrier toward identifying herself as a scientist. Shay stated that she does not 
like using the term “scientist” to describe herself because she feels that she does not 
look like the scientists in her life. She states, “I can’t think of myself as a scientist. It 
doesn’t fit me. I don’t know. When you see a scientist, you don’t see me. In my head 
you wouldn’t see me. You would see, I guess, the…”. Her hesitation with accepting 
the label or associating with the term “scientist” lies in her mental image of a scien-
tist. She is female and African American, most of the people she interacts with are 
white and male. This a common observation for female scientists and scientist from 
underrepresented minority groups (Carlone and Johnson 2007). This is another cru-
cial consideration for researchers seeking to increase the numbers of FGC students 
in STEM degree programs, as many FGC students are also underrepresented minor-
ity students.

Data in this study suggests that students are more comfortable with other—more 
casual or less formal—labels to refer to their science identities. Labels like “sci-
ence person”, “science-y”, or non-verbal terms where they are literally referring to 
themselves as quote, un-quote “scientists” while using their hands to denote quo-
tations were far more common. For example, participants made statements such 
as, “I realize that I’ve really always been a science person…” or “I always thought 
of myself as science-y type…”. It might be an effective strategy to test alternative 
labels to refer to scientists or science identities when developing new quantitative 
instruments.

Conclusions and implications

FGC students’ critical event narratives suggest that early, pre-university experiences, 
provide the foundation for their identities relating to science. Those identities—if 
repeatedly reinforced through recognition—can be resistant to change. Due to their 
informal nature, experiences shared by FGC students to convey their identities can 
be overlooked in the literature. Participants’ critical event narratives were inter-
preted to fit into three broad categories: experiential, intrinsic, or provisional. Rather 
than creating identities, early college experiences either reinforce or break down stu-
dents’ pre-existing narratives about their science identities. The propensity of a FGC 
student to interact with an individual(s) that they viewed as “significant” during uni-
versity life seemed to have a strong positive impact that built on their pre-existing 
science identities. Students with more resistant science identities also tended to 
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share more experiences aligned with their critical events before entering university. 
Collectively, analysis of the critical event narratives presented in this study provide 
pathways for educators and researchers to help foster science identities during stu-
dents’ time at a university. It might be more prudent for faculty to assume that stu-
dents already “see” themselves as scientists in some way, and to devote more effort 
towards reinforcing or affirming those beliefs.

While many of the FGC students in this study have well-establish science identi-
ties developed early in their lives, several participants clearly had early university 
experiences that eroded their science identities over time. This study only presents 
limited evidence about what those factors might be and how educators can address 
them. It has been suggest that identifying the barriers present at the university level 
is key to recruiting and retaining URM, and by association, FGC students in STEM 
programs (Estrada et  al. 2018). This study reiterates that conclusion and further 
suggests that a better understanding of the narratives shared by FGC students to 
describe their identities could be crucial step toward identifying methods that can 
lead to the development of resilient science identities.
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