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Abstract
Background: Science identity formation is integral to the transformation from a student to a member of
the STEM workforce. However, the formation of a student’s science identity is affected by various factors
such as support from mentors and community members, the student’s perception of their peers’
acceptance of them, as well as the student’s own perception of their role in research. The aim of this
study is to investigate mentors’ understanding of science identity formation, their mentoring style, and if
it is effective when working with students from historically excluded populations. A phenomenological
approach was used to conduct this study. Structured interviews were conducted with natural history
collections faculty members of various backgrounds and career levels.

Results: Three themes emerged that contribute to science identity formation through mentoring: 1.
Factors for science identity formation; 2. Mentorship among different career stages, and 3. De�ning own
mentoring style. Predominantly, participants realized that their own experience as a mentee shapes how
they approach mentoring.

Conclusions: Although this study describes the mentee’s science identity formation from the mentor’s
point of view, the study’s participants realized the importance they play in a student’s science identity
formation, and that mindful mentoring is necessary for success when engaging historically excluded
groups in the STEM workforce.

Background
Science, Technology, Engineering, and Mathematics (STEM) careers drive innovation and
competitiveness between countries through the production of new ideas and technology. However, there
is a lack of workers in some STEM careers in the United States (Xue and Larson 2015). Within these
burgeoning �elds, there is a disproportionate number of males versus females, and an even greater
disproportion of white workers in STEM compared to underrepresented minorities (Ovink and Veazey
2011, Sassler et al. 2017). These disparate values extend into STEM majors at the undergraduate and
graduate levels (Blair 2011, Carlone and Johnson 2007, Mussey 2009, Wilker 2017). A large volume of
literature examines potential drivers for this inequality, with more recent articles testing programs that can
broaden diversity, equity, and inclusion through completion, from college through a professional career.
Mentors, and their mentoring style, speci�cally, affect and develop science identity in underrepresented
minorities (Aikens et al. 2017, Ovink and Veazey 2011, Thiry and Larsen 2011).  Experiences in STEM can
be applied to a myriad of careers including working within natural history collections and museum
spaces as skills learned in STEM �elds can inform research in these areas.

Natural history collections hold a trove of treasures ranging from fossils to the stories of how specimens
were collected. These aspects of collections provide vital information about a specimen, but most
importantly, increase our understanding of life on earth over time. As natural history research keeps pace
with  modern technology, broader questions are being answered
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Historically excluded groups (HEG) are people that do not �t the cis white male stereotypes that make up
the vast majority of STEM �elds. HEGs includes diverse groups of gender, gender identity, race,  ability
differences, class, sexual orientation, etc. (Berry 2021). It is important to recognize that by combining
these groups under one acronym does not acknowledge the intersectionality within these groups.   HEGs
are more likely to seek advanced degrees in education and business, than in STEM (Bell 2008, Jensen et
al. 2021).   Still, through programs speci�c for HEG students, more are persevering through to the
completion of a STEM degree (Ikuma et al. 2019). All of the studies that have tracked retention in STEM
show that the concept of science identity plays a crucial role in completion and persistence into STEM
careers. 

Science identity (SI) is de�ned by White et al. (2019) as who the student is, what the student is capable of
doing, and what the student aspires to do and become as it relates to science. SI is essential in the
transformation from a student of STEM to a worker in a �eld of STEM. For example, a �rst-generation
Latino undergraduate STEM student will see themself as a student majoring in marine biology, but once
in the workforce, they might see themself as a marine biologist. However, identifying as a scientist is
more complicated than receiving a degree in the �eld. SI is based not only on the individual’s perception
of themselves, but also on how they think those in�uential players in the �eld view them (Carlone and
Johnson 2007, White et al. 2019). Developing one’s SI takes advising from trusted mentors, validation
and support from a community, and experience within the �eld. Nevertheless, HEG students face multiple
barriers as they navigate through a STEM career (Guy & Boards 2019, Marin-Spiotta et al. 2020, Skrentny
& Lewis 2021).

STEM degrees are not easily attained. Core courses like calculus, chemistry, and biology are designed
explicitly to “weed-out” students that are unable to keep up with the rigor of the material. Unfortunately,
HEG students are less prepared to excel in a demanding STEM curriculum when they arrive at college
than their majority counterparts (Perna et al. 2009). Along with these weed-out courses, Ovink and Veazey
(2011) point out the need for advisors, community support, and experience as vital for the development
of SI and the completion of a STEM degree. Using an intervention, or bridge program speci�cally
designed to address academics, socialization in academic communities, networking, and a safe space to
practice new skills via undergraduate research for historically excluded groups, Ovink and Veazey (2011)
shed light on the importance of institutions investing in enriching students’ cultural and social capital to
develop their SI.  These results are corroborated by Carlone and Johnson’s (2007) �ndings on the critical
experiences that women of color de�ned as being formulative in the creation of their SI. Through
interviews, participants described the importance of recognition from external valued members of their
STEM �eld as one of the signi�cant contributors to SI, along with pre-college experiences, family support,
mentor encouragement, intrinsic motivation and perseverance, and being a part of a small and supportive
community (Carlone and Johnson 2007). Therefore, to develop a strong SI, HEGs need to be competent in
their �eld, trust in their performance, and feel recognized by other scientists in their �eld. To build these
components, HEGs need access to trusted mentors that can help them navigate the new experiences of
undergraduate work, a community of peers, and an opportunity to develop new skills through
undergraduate research (Carlone and Johnson 2007, Ovink and Veazey 2011). 
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Another critical factor in the development of science identity and perseverance to completion is through
community involvement (Chemers et al. 2011, Hendricks et al. 1996). Participants in the study by
Hendricks et al. (1996) described that much of their determination to succeed in their academic career,
stemmed from a calling and obligation to serve their community and society in general. Contributions to
their community is often seen as a way to give back, either by righting inequalities, providing services
previously unavailable, or some other reason (Hendricks et al. 1996, Jensen et al. 2021). Chemers et al.
(2011) take it a step further by demonstrating the importance of belonging to different types of
communities, not just childhood communities, but STEM communities, and the participation in them.
These alternate communities include professional scienti�c conferences and other group events that
build a participant’s network, as well as a sense of community. Successful undergraduate programs
supporting HEG students in STEM must also include opportunities for students to attend scienti�c
conferences and connections to networks external of their home institution.

Securing one’s science identity is determined by several factors: (1) accepting oneself as a scientist; (2)
feeling like other respected scientists in one’s �eld view them as a scientist; (3) having con�dence in one’s
use of relevant  scienti�c vocabulary; and (4) having con�dence in one’s knowledge of a speci�c �eld
(Carlone and Johnson 2007). Mentors must be aware of the components that make up science identity.
This can be achieved by understanding their own path to their SI and fostering SI growth within their
mentees. Fostering this growth, however, can be challenging when working with HEGs. Oftentimes, HEG
students are unaware of what questions to ask or are even uncomfortable asking for help (Riccitelli 2015,
Zambrana et al. 2015). Mentors must be able to anticipate potential questions in a manner that does not
belittle the mentee and push them away from asking for assistance. In the best-case scenario, mentors
also need to understand the needs and attributes of success as described above.

Studies have shown that science identity formation for HEGs is based on several factors. Therefore, it is
crucial for undergraduate programs that look to broaden representation via HEG participation in research
to understand that SI formation is multi-faceted and requires a true and honest commitment from the
mentors involved. Unfortunately, with the national push to increase representation within STEM, either
from funding agencies like the National Science Foundation (NSF 2017), or other sources, many HEG
students are being targeted on the basis of the “historically excluded” label that they bring, and not
provided with adequate mentoring to aid in retention, and eventual integration into the STEM workforce
(Zambrana et al. 2015). A lack of understanding by mentors of the factors that aid in the formation of
science identity of underrepresented minority undergraduate students can negatively impact the very
demographic they seek to boost.

The purpose of this study is to examine mentors’ understanding of their mentoring style, how their
personal science identity was formed, and how they affect their mentees’ SI formation and long-term
retention in STEM. Data collected from these interviews were used to identify themes that contribute to
researchers’ understanding of the type of mentoring style that fosters science identity formation in HEGs.
By understanding their own process in attaining their science identity, and the type of mentoring that was
effective in fostering their own growth, mentors can be better prepared in aiding HEG students in
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internship programs designed to increase representation within STEM �elds. By basing this study on the
theoretical framework put forth by Brown et al. (2005) and improved upon by Carlone and Johnson
(2007), interviewees of this study were asked to discuss what they believe is important for forming a solid
science identity, and how their mentoring style fosters that growth. Speci�cally, this study aimed to
answer the questions: (1) What do mentors think is important for science identity formation? (2) What
were the important moments that mentors experienced in their own science identity formation? (3) How
has their mentorship experience in�uenced their personal mentoring style?

Results
Three themes emerged that contribute to science identity formation through mentoring: 1. Factors for
science identity formation; 2. Mentorship among different career stages, and 3. De�ning own mentoring
style. Each participant highlighted challenges that they faced as they developed their personal science
identity, experiences while mentees, and how they used their personal experiences to provide better
mentorship for the students they work with. 

Theme 1: Factors for Science Identity Formation

The �rst theme that emerged was the different factors that each interviewed participant viewed as
important for forming science identity (SI). This theme relates speci�cally to the participants’ own
understanding of their SI formation, and their experience watching their mentees form their SI. Each
participant agreed that a student must be able to “see themselves in a position in order to make the leap
from being a student to be a researcher or actual scientist.” This can be achieved by having access to
“role models that look like you, sound like you, that may have something in common with you.” Each
participant spoke of the importance of hands-on experience, working in groups, and having 

“room for exploration to see what a person likes, letting students explore new skills and problem solve,
and having supportive parents that allow students to freely explore their interest.”

One important comment was made by an interviewee pertaining to working with women and the
importance of “seeing [other] women who are academics and raising a family” because it made them
realize they could have a ful�lling academic career, as well as a family. The research participants, without
exposure to the literature during the interview process, summarized the �ndings in the literature (Carlone
and Johnson 2007, Ovink and Veazey 2011). 

Theme 2: Mentorship Among Different Career Stages

The second emergent theme was the difference in how the participants in each career stage, i.e.,
established career professionals, mid-career professionals, and early career professional, viewed the
mentorship that they received as students. Established career professionals discussed how their advisors
did not leave them with positive experiences, “No one thought of mentoring in the manner in which we do
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now. My graduate mentor was very hands-off.” Early career professionals view their time with their
mentors in a much more positive light. One participant described an event in which their:

“Mentor was someone who treated me and taught me about equality, I ended up with two course preps or
something, while all the other students only had one. And I was a �rst year, so why was I getting all of this
extra work. So, when she found out, I have never seen such a fury on someone’s face as they walked
down the hallway, like I just walked out and then just closed the door. But the fact that, she saw that an
inequality was happening in the department, and she stood up for me…she knew that it wasn’t okay, and
she caused a big stink about it, and we got it rearranged and �xed, so I didn’t have too much more work. I
think it’s very important to know someone is there to advocate for you and take care of you if you need
support in that regard, or if you are uncertain, like maybe you feel like something’s a little unfair, but you
can’t quite �gure it out, having someone with experience be there and �ght for you really buoyed my
understanding of what a good mentor is.”

Interestingly enough, mid-career professional saw a blend in this regard. A participant of this study
discussed how they "[were] driven crazy all the time. My advisor just didn't have the time” to mentor them,
but that their fellow graduate students were there to help when they had a minor question. The participant
went on to discuss, however, how their advisor was available when they needed him the most: 

“Left to my own devices…when I was in grad school, I got myself into all sorts of hot water politically with
people because I was just an eager, interested person who was very unaware of the norms of academia
and in terms of, especially, the sort of hierarchical power structure among academics and especially
outside of this country, and it was very helpful to have an advisor who, even though was very hands off
most of the time, when needed, would step in and do whatever he could to, you know, �x whatever was
happening.”

This theme is supported by the idea of transferring social capital from the mentor to the mentee (Carlone
and Johnson 2007, Ovink and Veazey 2011). Mentees often are unaware of what questions to ask
because they do not know the culture or are unaware of a speci�c topic. Mentors are meant, not only to
shepherd their mentee through a research project, but to also make them aware of the culture of their
�eld, when a situation is unfair, or simply, to provide a lending hand when a student does not know where
to go next with their research. 

Theme 3: De�ning Own Mentoring Style

The �nal theme that emerged from this study was how the participants de�ned their mentoring style
based on their experiences with their own mentors. They all discussed how they used their negative
mentoring experiences as catalysts for how they would, in turn, mentor their own students. They touched
upon how they “needed to fail to know how to succeed” as well as how a:

“hands-off approach made me want to be more hands-on with my students but allowing them room to
fail and problem solve on their own, knowing I was available when they were ready to ask for help.” 
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The study participants describe how each mentee is different and requires a different approach. Knowing
what the students’ goals are, a mentor can tailor their mentoring approach to better foster and encourage
the student. 

Along the same vein, another participant discussed their induction into mentorship and how they used
their experience to become a better mentor: 

"When I �rst started graduate school, nobody taught me how to mentor. So, I sort of modeled it from what
I saw in my mentor. I didn't like some of what he did, he never complimented me, he only told you when
you weren't doing a good job. So, I consciously try to compliment my students when they are doing a
good job and encourage them."

By building trust and communication, mentors can foster growth within their students, which is
imperative to HEG students. Not feeling supported or receiving enough communication from their
mentors can often times leave HEG students feeling like they do not belong in research (Carlone and
Johnson 2007, Ovink and Veazey 2011, White et al. 2019). However, one participant mentioned the
importance of learning from their mentors, and how to advocate for themself, an important skill for HEGs
as they are faced with a multitude of barriers:

“I had to learn to self-advocate. I was disappointed that my advisor did not advocate for me, but I had to
learn how to do it myself. I realized that I have to teach my students how to advocate for themselves, like
my advisor did for me during my masters, and then help them through advocating for themselves like my
advisor did during my PhD, but maybe take a more hands on approach than he did. I was very nervous
and anxious, and had I known he was supportive and an active participant in the wings, my anxiety would
have been lessened knowing I had help if I needed it.”

Successful mentorship, and the eventual formation of a science identity in underrepresented minority
students, requires several factors: a commitment from the mentors to increase representation of HEG in
STEM, understand how SI is formed by understanding their own experience and their students, and
realizing that the mentorship they experienced as students informs and de�nes their own mentorship
style (Fig 1).

Discussion
This study sought to answer: (1) what mentors’ thought is important for science identity formation? (2)
What were the important moments that mentors experienced in their own science identity formation? (3)
How has their mentorship experience in�uenced their personal mentoring style? The emergent themes
answered these questions, as well as provided an opportunity for study participants to re�ect on their
own journey from a student to becoming a museum professional. As mentors work with HEGs, it is vital
to keep the following in mind:

Theme 1: Factors for Science Identity Formation



Page 8/16

This theme is important when working with historically excluded groups of students because many may
not be fully certain of their interests if they have had little exposure to a natural history collection �eld.
Exposure to various careers, from curator, to collections manager, to someone who digitizes collections
broadens the mentee’s understanding of potential employment within NHCs. Additionally, this exposure
demonstrates the collaboration that occurs among collections, and the types of skills and research
questions that can stem from broad collaborations. Providing HEGs with the resources to share with their
home community will help them create a supportive structure from those that care for them.  Community
support may in turn develop into a stronger interest in natural history within that community.

Theme 2: Mentorship during different career stages

This is an important theme to keep in mind when working with HEG students because oftentimes they are
unaware there is a problem or are concerned to ask for help in order to not be seen as inadequate. Having
near-peer mentors like graduate students and post-doctoral fellows working alongside mentees will
increase a HEGs’ con�dence in themselves by exposing them to the language and culture of research in
natural history collections. Near-peer mentors allow HEGs to experiment with using scienti�c language as
well as creates a supportive atmosphere for asking questions.  Mid- and senior career professionals can
be perceived as authority �gures. Recognizing one’s own career stage, and mentees’ potential perception
of oneself may help bridge generational gaps. As a mentor continues to move along through their career
will change how they approach mentorship, but by providing a supportive and inviting atmosphere in their
approach, their mentoring relationships with HEGs should continue to have positive growth. 

Theme 3: De�ning own mentoring style

Finally, mentoring style should be �uid and adaptable to each situation and mentee. Mentoring style can
be shared with mentees. Collaboratively, mentors and mentees should work together to �nd a style that
achieves the research and supports the goals established within the partnership. It is important to invite
the mentees to bring their full self into the partnership, and to build trust through positive and
constructive feedback. Communication and trust in a mentor are key for successful mentoring
relationships. Trust and communication build on the mentor’s awareness of their own SI formation, how
they affect SI formation of their mentees, as well as adapting their mentoring style for each mentee and
situation especially as mentors progress through their career.

Limitations

The objective of this study was to understand how participants viewed their in�uence as a mentor on the
formation of science identity in their mentees. However, there are limitations to this study and are
important to keep in mind when reading the �ndings. The study includes interviews from six mentors,
representing various stages of their career, from early career professionals to established career
professionals. Unfortunately, the study is limited in the number of professionals represented in each bin
with two representing early career, one representing mid-career, and three representing established career
professionals. Also, and most importantly, the ethnic and racial diversity of the study participants did not
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at all represent the demographic of the students that would be their mentees, neither did the make-up of
gender identi�cation. It is important to have a representative sample of mentors that re�ect the mentee
demographics. Unfortunately, the number of faculty from historically excluded groups does not represent
the student demographics and is even more limited when working with faculty from one institution. 

Students from historically excluded groups experience mentorship from mostly white individuals, and, at
times, are unwilling to ask questions for clari�cation due to the fear of being labeled as not quali�ed
enough for a research position. This can lead the mentee to criticize how mentors view their mentorship
style as effective only because they may be uncomfortable advocating for themselves. This bias is
considered as the implications of this study are discussed. 

Implications for Mentors

            The implication that mentors can draw from this study is that the formation of science identity in
the majority of students is complex, as demonstrated by their responses to the interview questions.
Therefore, it is even more complicated for HEGs because there are barriers present that the mentors may
not have experienced and cannot foresee, or barriers that the mentees may not be comfortable sharing or
even aware are present. Mentorship is not solely provided by the primary advisor, but also from other
members in the lab and oftentimes other faculty advisors. If mentors take a minute to examine how they
arrived at a speci�c point in their career, and the sum of the experiences that led them to that point, they
can provide a more informed and supportive mentorship experience for HEGs, fostering an opportunity
for growth and formation of their science identity (Hund et al. 2018, Johnson et al. 2021).

Implications for Mentees

The implications that mentees can draw from this study is that many mentors are not yet up to speed on
the needs of HEGs. Both the mentor and the mentee must have patience, understanding for the other side,
and trust that they can communicate their problems or concerns. Mentees must recognize that their
mentors may not be their primary advisor, but also fellow students in the lab will serve as near-peer
mentors. Without a solid foundation built on trust and communication, gained through hands-on
experience and observation, HEGs may be unable to advocate for themselves. 

Conclusion
Science identities developed by HEGs are not �xed but �uid and can be bolstered or shaken based on
how mentors view and interact with their mentees. Academic professionals are intuitively aware of the
importance of mindful mentorship and how that affects the retention of students within natural history
collections but may not have been explicitly informed of the terminology, literature, or developing best
practices. As we build more inclusive spaces in natural history collections, it is imperative for mentors to
seek training designed speci�cally for working with students from historically excluded groups,
increasing their awareness of potential barriers for their students’ success. Communication also plays a
major role in building trust between the mentor and mentee. This study demonstrates that mentors
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understand, at least subconsciously the importance of trust and support needed to build their mentees’
science identity. This focus on mindful mentoring is based on the mentors’ own experience while forming
their science identity, and their experiences inform their own mentorship style.

Methods
Curators and collections managers from natural history collections were interviewed to determine the
factors that in�uenced the formation of science identity (SI). Questions relating to SI formation were
asked during an interview of six participants currently serving as curators or collections managers in
research-focused natural history collections in the U.S.. These interviews were designed to clarify speci�c
factors that are necessary for the mentors to understand their role in SI formation of students of
historically excluded groups.

Participants

Participants of this study met the following criteria, i.e., they : a) are currently employed in a natural
history collection in the United States, b) are currently employed as a curator or collections manager
position, c) have agreed to serve as a mentor for undergraduate students from historically excluded
groups in the iDigBio-Summer Internship Program (iDB-SIP) offered through the Florida Museum of
Natural History (FM) at the University of Florida (UF), and d) have had at least �ve (5) years’ experience
working as a mentor with undergraduate students. Six participants were selected for this study (Table 1).
They were categorized into one of three career stages: 1) Early-Career Professional, 2) Mid-Career
Professional, or 3) Established Professional. These career stages are de�ned as: early-career
professionals are researchers that received their PhD within the last 7 years (Lumpkin 2014); mid-career
professionals are researchers that have up to 10 years of after receiving tenured (Hall 2002); while
established professionals are researchers that have over 10 years in their tenured position (Trower 2011).

The �rst individual that was interviewed is a white female-identifying individual in her sixties. Having
published over 400 scienti�c papers, she has also served as a mentor for more than 30 undergraduate
students within her lab, a third of which she characterizes as HEGs. She currently serves as Curator for a
top research institution in the United States and is de�ned by this study as an established professional.

The second individual interviewed is a white male-identifying individual in his seventies. He has
published over 200 scienti�c papers and has served as a mentor for over 100 undergraduate students, a
�fth of which he characterizes as HEGs. He currently serves as Curator for a top research institution in the
United States and is de�ned by this study as an established professional.

The third individual interviewed is an African American female-identifying individual in her sixties. She
has published nearly 70 scienti�c papers and has served as a mentor for 100 undergraduate students,
half of which she characterizes as HEGs. She currently serves as Curator at a top research institution in
the United States and is de�ned by this study as an established professional.
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The fourth individual interviewed is a white male-identifying individual in his forties. He has published
nearly 200 scienti�c papers and has served as a mentor for at least 20 undergraduate students, half of
which he characterizes as HEGs. He currently serves as Associate Curator for a top research institution in
the United States and is de�ned by this study as a mid-career professional.

The �fth individual interviewed is a white female-identifying individual in her thirties. She has published
nearly 50 scienti�c papers and has served as a mentor for 20 undergraduate students, half of which she
characterizes as HEGs. She currently serves as Collections Manager at a top research institution in the
United States and is de�ned by this study as an early career professional.

The sixth individual interviewed is a white male-identifying individual in his thirties. He has published
nearly 10 scienti�c papers and has served as a mentor for 7 undergraduate students, three quarters of
which he characterizes as HEGs. He currently serves as Collections Manager at a top research institution
in the United States and is de�ned by this study as an early career professional.

 

Table 1. Summary of Study Participants

Participant Career Stage Number of Undergraduate Students % HEG

1 Established 30 33%

2 Established 100 20%

3 Established 100 50%

4 Mid-Career 20 50%

5 Early Career 20 50%

6 Early Career 7 75%

 

Table depicts participants’ career stage, number of undergraduate students mentored throughout their
career, and their estimate for how many of those students can be characterized as students from
historically excluded groups.

Data Collection

The mentors selected for this study all have extensive experience working with undergraduate students
and have shown a commitment to working speci�cally with students from historically excluded groups.
These factors are important to the study because their attitudes and understanding of science identity
formation and their mentoring style can be tracked throughout the length of the iDB-SIP, for which they
have agreed to serve as mentors, in an effort to broaden representation in natural history collections. The
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initial year of iDB-SIP will take place at the FM and UF, expanding to other natural history collections
across the United States in subsequent years. The mentors interviewed for this study will provide a
baseline of understanding how to select good mentors at our partnering institutions, and the professional
development that these partnering mentors will need to receive to provide effective and supportive
mentoring to HEG undergraduates in their collections. This baseline is described in the results. 

All of the participants of this study were interviewed for the length of approximately 1 hour. These
interviews (See Supplement Material for interview protocol) explored common themes relating to
mentorship, science identity formation, and personal mentoring style. Interview questions were designed
to �rst create a baseline of the mentors’ experience with undergraduate students. The participants were
also asked to de�ne, to the best of their understanding, the factors necessary to develop one’s science
identity based on the theoretical framework of Carlone and Johnson (2007). A discussion of different
mentoring styles was also included in the interview, and the participants were asked to de�ne their own
mentoring style. The interview protocol was validated prior to administration by Dr. Linda Serby of the
University of Florida, College of Education, an expert on mentoring and mentoring best practices. The
interviews were recorded via the Zoom platform (Zoom Video Communications Inc. 2016), and the
recorded transcriptions were compared to the audio recordings to ensure accuracy. The interviews were
then coded to �nd emergent themes related to science identity formation and mentoring style. 

Data Analysis

Using techniques to code and theme the data, the responses of the interviews with six mentors were
analyzed, line by line, to examine the factors that contribute to mentors’ understanding of their own
mentoring style and how that may affect the formation of science identity in undergraduate students
from historically excluded groups. Eclectic coding (Saldaña 2015), which employs several types of
coding including: in vivo, attribute, emotional, and descriptive coding, was used in this study, as it lends
itself to many forms of data. The codes were noted in the margin of the Word document and are included
in a master list. This list was then placed in a table, allowing for easy examination of all transcripts at
once. 

The codes were compared between the six transcripts and similar codes across the columns were noted;
themes based on their similarity were created. Themes, as de�ned by Saldaña (2015) are “outcomes of
coding, categorization, and analytic re�ection.” By following this protocol, the raw data (transcribed
interviews) and the codes were used to produce three themes that best represent the interview data.
Select quotes from the interviews that best de�ne the theme were selected. These themes and quotes
were compared with the prior literature to determine if the �ndings were similar or different from existing
research. The themes chosen for the �nal project most clearly answer the research questions: What do
mentors think is important for science identity formation? What were the important moments that
mentors experienced in their own science identity formation? How has their mentorship experience
in�uenced their personal mentoring style?
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Figures

Figure 1

Contributing factors to the formation of science identity in historically excluded groups of students
(HEGs). The progression necessary to encouraging the development of science identity in HEGs must
include a commitment by the mentor to increase representation in their �eld, and is achieved by de�ning
their own mentoring style, understanding how their own experiences as a mentee shaped their science
identity and mentoring style, and understanding science identity formation.
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