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INTRODUCTION

he demand for engineers in the United States work-

force is predicted to increase by 140,000 new jobs

between 2016 and 2026.1" Despite the efforts of en-
gineering stakeholders to increase engineering interest and
persistence, this is a demand for which we struggle to keep
up. For example, retention and degree completion rates of
engineering students remain a challenge. Over the years, re-
searchers have sought to understand the causes of low reten-
tion in engineering. Student deficits such as lack of interest
in engineering programs,” lack of sense of belonging,? 4
and program difficulty/poor grades ™! have often overshad-
owed successful students’ strategies to persist and complete
their degrees.”! As the conversation has moved to more anti-
deficit-based perspectives,” instructional challenges and
poor advising ' have also been highlighted as some of the
significant challenges.

The literature is replete with studies that center the experi-
ences of engineering students in their initial year on cam-
pus; however, scholarship that unearths the sophomore-year
experience is underexplored. Studying the sophomore year
experience in engineering is paramount given that roughly
half of the students who enroll either drop out or transfer to
other majors.!'- 12! We use the word “sophomore” to recog-
nize that some students at this level of education may not be
in their second collegiate year. For example, some students
may not take a traditional four-year pathway to obtain their
engineering degree, so they could be enrolled in tradition-
ally offered second-year courses during their third year in
college. Though a burgeoning body of literature unearths the
collegiate realities of STEM students, less is known about
engineering and chemical engineering students’ resilience in
their matriculation experiences.!'>!%

The purpose of this study is to highlight the use of photo-
voice as a technique to support and illuminate sophomore-
level engineering students’ experiences, successes, and chal-
lenges. Photovoice is a participatory action research method
designed to empower individuals within a community and
make room for their voices. This is done by illuminating
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their experiences (e.g., challenges and community-driven
solutions) through user generated photographs and nar-
ratives.” With photovoice in mind, the research question
guiding this inquiry is the following: In what way do sopho-
more-level engineering students describe their experiences,
successes, and challenges?

Photovoice

Incorporating images into the research process has sig-
nificant potential and can unearth relevant understandings
about college student experiences that may not emerge from
a standard research interview.?!! The use of visuals as a data
source has been scant in higher education studies.”” For-
tunately, in recent years, researchers have paid increased
attention to using visual images as part of the research pro-
cess, including photo-elicitation interviews, participatory
arts-based research, and photovoice .24

The goal of photovoice is to empower participants to plan,
interact, and collaborate with researchers,”?"! becoming
co-creators of the knowledge about important topics that
are relevant within their community.”®?! By breaking past
language, traditional communication barriers, and power
dynamics between researchers and participants, photovoice
allows participants to share an authentic and different per-
spective than the mainstream narrative.” This method is a
promising practice for chemical engineering faculty, staff,
and students as we seek to understand challenges and devel-
op a use-inspired B! solution to challenges within our com-
munity. This method is also called photo interviewing ** and
photo feedback.**! We acknowledge the subtle differences in
the naming convention, and we believe photovoice moves
beyond simply taking a photo and telling a story about the
image.**! Photovoice has three main objectives, which in-
clude (1) documenting and critically reflecting on strengths
and weaknesses in one’s community, (2) engaging in col-
laborative group discussions, and (3) promoting change
by reaching out to leaders and decision-makers within that
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community.% 331 Within chemical engineering education,
photovoice has immense potential to help stakeholders
understand students’ lived realities via photographs as they
are empowered to author their own experiences.

Community Cultural Wealth

We used Yosso’s community cultural wealth (CCW)
framework (2005) ™ to explore sophomore engineering stu-
dents’ experiences, successes, and challenges. CCW is use-
ful framing in this inquiry as it examines students’ assets
and departs from deficit ideology that is commonly used in
educational studies.” The CCW framework draws from crit-
ical race theory to demonstrate the need to understand and
articulate cultural attributes, families, and communities as
assets that students build upon.® 3 Yosso puts forward six
forms of capital (Table 1) that students engage to navigate
and succeed in educational settings.” 33 They are aspira-
tional, linguistic, familial, navigational, social, and resistant
capitals.

METHODS

This study occurred at Kinston College (pseudonym),
a large public doctoral university with very high research

activity.®® Kinston College is also designated as a Hispanic-
Serving Institution (HSI) and an Asian American and Native
American Pacific Islander-Serving Institution (AANAPISI).
In addition to being racially and ethnically diverse, Kinston
College is economically diverse, with 40% of its students
qualifying for Pell grants. The undergraduate population
is composed of 10.2% Black students, 23.0% Asian stu-
dents, 36.5% Hispanic students, 3.8% International students,
21.2% White students, and 5.3% other. In terms of gender,
although women outnumber men on the broader campus, the
College of Engineering is comprised of 27.4% women and
72.6% men. Table 2 shows representation by ethnicity/race
for the College of Engineering students and the First Time
in College (FTIC) first year to sophomore (engineering col-
lege) retention versus sophomore to junior year retention.
Specifically, the sophomore to junior year retention by race/
ethnicity is lowest for Black (67%) and Hispanic students
(73%), and highest for Asian American (89%) and interna-
tional students (89%).

Participants

During Fall 2021, we recruited study participants via an
Institutional Review Board (IRB) approved recruitment
email distributed by the Engineering Communications Of-
fice of Kinston College for broad distribution. We sent our

TABLE 1
CCW Asset Categories and the Author-Ascribed Descriptions
Category Meaning
Aspirational Students’ capacity to achieve their future hopes despite real and/or perceived barriers
Linguistic Communication skills that students possess in multiple languages and styles
Familial The intersectior.lality of familial an('l cultural knowledge with an emphasis on the creation of a community
and the well-being of that community
Navigational | Learned skill sets students employ to maneuver through dominant cultural norms, conditions, and institutions
Social Networks of people and community resources that enable students to achieve their goals
Resistant Skills and networks students use to challenge inequality
TABLE 2
Kinston College Enrollment and Engineering Retention
Campus Engineering College First > Sophomore Sophomore - Junior

Enrollment (%) Enrollment (%) | Engineering Retention (%) | Engineering Retention (%)
Asian American 23.0 20.93 96 89
Black 10.2 4.87 73 67
Hispanic 36.5 27.64 84 73
International 3.8 20.44 95 89
Other 53 5.56 86 77
White 212 20.58 83 75
Overall Retention — — 89 80
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recruitment email to a student success program that had ex-
tensive contact with engineering students to aid in sharing
our recruitment email with students. We also requested that
students share the recruitment email with others they thought
might be interested in the study. Finally, we requested that
student organization leaders from the National Society of
Black Engineers (NSBE) and the Society of Hispanic Pro-
fessional Engineers (SHPE) distribute the recruitment email
to their members. To be included in the study, participants
had to be enrolled as engineering students at Kinston Col-
lege at the time of the investigation. They also had to agree
to participate in a semester-long study.

Recruitment yielded four traditional-aged (i.e., 18 to
22-year-old) student participants who all remained in the
study the entire semester. Each participant also selected a
pseudonym, as shown in Table 3. Three participants majored
in chemical engineering and one in electrical engineering.
Two students identified as Asian American, one as Mixed
Race, and one as Latino. Although this paper centers the ex-
periences of chemical engineering students in their sopho-
more year, we included Tony, an electrical engineering stu-
dent, because of his contributions to the focus groups that
we depict in the forthcoming findings

Data Sources

We collected data via four methods: pre-survey, post-sur-
vey, photograph submissions with hashtags, and photovoice
focus group interviews. Figure 1 outlines the method.

In the pre-survey we asked participants to share their race/
ethnic identity, major, engineering major, current courses,
and grade point average. We then hosted a study orientation
for the participants, allowing them to learn more about the

TABLE 3
Selected Demographics of Participants
Pseudonym | Gender Engm(?ermg Race/Ethnicity
Major
Angie Woman | Chemical Asian American
Comas Man Chemical | Asian American
Freda Woman | Chemical Mixed Race
Tony Man Electrical Latino

study’s aims and introducing them to the engineering iden-
tity constructs of interest, recognition, and competence. Af-
ter each focus group they received the prompt (Table 4) for
the next focus group. We also asked participants to assign
hashtags to their submitted photographs. We suggested three
hashtags: #interest, #recognition, and #competence. In or-
der to not limit the students’ reflections, we also encouraged
them to offer additional hashtags of their choosing. Par-
ticipants had approximately three weeks before each of the
three focus group interviews to take up to four photographs
and submit them to the lead researcher. Before each photo-
voice focus group, we combined the submitted pictures of
each participant into a Microsoft PowerPoint® presentation
for that respective session.

During the photovoice focus group, once students’ re-
spective pictures appeared in the PowerPoint, we used
the “SHOWeD” Method,*¥ a series of questions to elicit
descriptions of the submitted pictures. “SHOWeD” is an
acronym that summarizes the questions involved in solic-
iting feedback related to participant-submitted images.
Those questions include: What do you See here? What is
really Happening here? How does this relate to Our lives?
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Figure 1. Photovoice procedure incorporating the SHOWeD
focus group discussions.
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TABLE 4
Study Prompts And Focus Group Number

Data
Collection Point

Prompt

and feelings of competence.

In preparation for focus group 1: Capture photographs that explain why you decided to major in engineer-
1 ing and that describe your engineering identity and understanding of the terms of recognition, interest,

In preparation for focus group 2: Capture photographs that describe at this moment in time your
engineering identity in terms of recognition, interest, and feelings of competence.

In preparation for focus group 3: Capture photographs that describe your engineering identity in terms
of recognition, interest, and feelings of competence.

Why does this condition Exist? What can we Do about it?
After participants discussed each of their photographs, we
invited their peers to provide feedback on the similarities
and differences in experiences.

During the photovoice focus groups, we used a script to
ensure clear communication of the study objectives and the
discussion topics.*! Given the conversational nature of the
focus groups, each of them lasted longer than we initially
expected. We tried to execute a 60-minute focus group ses-
sion, but the participants desired to engage with one another
beyond the scheduled time. These sessions lasted between
75-90 minutes. When presenting the findings, we searched
for and included varying and/or competing perspectives to
illustrate the complex dimensions of participants’ experi-
ences and assets.l**4?

Data Analysis

The words participants used in the photovoice focus
groups were transcribed, analyzed, and incorporated into
the dataset for analysis. As a first stage of reliability, we re-
viewed the transcripts and updated them to eliminate tran-
scription errors."!) We used thematic analysis to guide our
data analysis process.**#1 Specifically, we followed the six
phases of thematic analysis outlined by Braun and Clarke *¥
which include: (1) data familiarization, (2) generating
codes, (3) constructing themes, (4) reviewing themes, (5)
defining themes, and (6) writing up the results. After reading
each transcript, we discussed our reflections and instances
of (dis)/agreement until all our codes aligned. Next, we tri-
angulated thematic analysis findings from focus group tran-
scripts with our interpretations of submitted photographs
and participant-ascribed hashtags. Participants’ voices guid-
ed our interpretation. Because a picture elicits a thousand
meanings, the SHOWeD Method helped center participants’
descriptions of what is happening in their photos. We rou-
tinely returned to the transcripts during analysis to ensure
the emerging themes aligned with the participants’ experi-
ences.”®> 441 Finally, we drew upon CCW to articulate our
interpretations of participants’ lived experiences.
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Positionality

Through our positionalities as individuals committed to
the success of underrepresented and underserved students
in STEM, we were able to understand the participants’ ex-
periences as insiders (e.g., as STEM degree earners and/
or students who have experienced challenges of our own)
while being mindful that every person’s journey is differ-
ent.*! Throughout the research process, we were careful to
reflexively account for our own assumptions and attempted
to account for any biases that may have influenced data in-
terpretations.0-4!-46-471

We share some insight into our identities and positionali-
ties that we judged relevant to this study. The first author is
a Black male PhD student in chemical engineering and a
two-term teaching assistant for sophomore-level Chemical
Processes course, where he assists and guides the students.
The second author is an associate professor, education re-
searcher, and a Black man with extensive experience using
qualitative methods and incorporating visual methods into
the research process. His work focuses on the experiences of
Black college men, including those in postsecondary STEM
contexts. The third author is a White female engineer-
ing doctoral candidate, a licensed engineer, and a certified
teacher who served as an auditor and editor for the work and
supported the undergraduate researcher. The fourth author
is a Black woman of African descent who completed this
project as a part of her undergraduate research experience
and has since entered the engineering workforce. The fifth
author is an assistant professor of chemical engineering. He
identifies as a Black man and initiated the study, given his
research interest in student success. He frequently teaches
sophomore-level students and seeks to understand the ex-
periences of those students so that he can develop interven-
tions to support their success.

Limitations

Three of the four participants were chemical engineering
majors, so we do not know to what extent these findings
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apply to other engineering majors at Kinston College or be-
yond. Readers should assess the relevance of findings to oth-
er contexts. This study was not designed with CCW as our
framework. For example, CCW was not used to design the
interview protocol or deductively analyze data. Thus, CCW
was brought into the study to hone our sensitivity.* Though
there is a precedence for this approach in engineering edu-
cation research, we acknowledge it as a limitation. In this
study CCW was, however, a useful assets-based frame to
inform how we connected findings to existing knowledge
and dissemination of this work. Exposing participants to
community cultural wealth may have yielded richer con-
nections between the “experience near”’ and our theoreti-
cal abstractions. Finally, we believe that it was difficult to
recruit participants because, to our knowledge, photovoice
was a new methodology that students may not have been not
familiar with. We asked them to commit one semester to the
study. This might have been perceived as a burden.

Trustworthiness

We were iteratively attuned to the trustworthiness of our
work throughout the process, from project initiation through
dissemination. Thus, we implemented several steps to en-
hance the trustworthiness of this study. For example, we
deliberately decided only to have one person collect data
during the focus group. This researcher was close in age
proximity with participants and an undergraduate student
herself. This enabled us to build rapport and trust, and lessen
the power dynamic between the researcher and study par-
ticipants.””-*¥ Having a single interviewer also allowed us
to reduce variations in participant reactivity (e.g., the degree
to which the interviewer influenced them) in this particular
inquiry.*"! Additionally, the fourth author consulted more se-
nior colleagues throughout the study, from research design
to data collection and analysis.*"- % The fifth author served
as advisor and debriefer to the first and fourth authors, while
authors two and three reviewed our data analysis process
and served as auditors and editors. After the study audit
we assembled what we have coined as “time[s] of calibra-
tion”?" and worked to resolve all disagreements. Addition-
ally, we collectively situated ourselves in this research via a
positionality statement.*”!

FINDINGS

We learned from participants that their sophomore jour-
ney was a time in which they enacted their capital to per-
sist through the barriers they faced. From those experiences
we inductively developed two themes — (1) #relax, relate,
release, and (2) leaning into social networks for support.
Collectively, these themes demonstrate participants’ naviga-
tional, social, resistant, familial, linguistic, and aspiration-
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al capital as significant facilitators of success during their
sophomore year.

#Relax, Relate, Release

In this theme, we observed that students described how
they dealt with stress and were overwhelmed with classes;
yet, highlighting their capital, they also described what they
did to counteract challenges.

The first image we discuss in this theme is Angie’s image
from focus group 2 (Figure 2a). She assigned the hashtags
“#competence” and “#overwhelmed.” Concerning the
picture, she said, “It was right after my exams, and I was
just feeling very — like the hashtag, overwhelmed and just
stressed, and so what I do is I go on walks.” Angie used the
present tense “what I do” to describe that she has incorpo-
rated a seemingly simple but promising practice for dealing
with stressors (i.e., going on walks). Upon further descrip-
tion of the image, we understood how the photograph related
to her engineering experience. Angie said:

1 sat down next to a fountain, and I saw this stick just
sitting on top of all these leaves, and it'’s completely
surrounded by leaves. That’s how I was feeling, like
I’m just surrounded by all these things that I need to
get done and make sure I've learned and stuff, and it’s
staying afloat, but there’s so much going on. That’s
how I was feeling with engineering. It’s all these
things going on, and I know I should learn this, and
it’s just overwhelming.

While feeling overwhelmed and surrounded by all her re-
sponsibilities as an engineering student, Angie highlighted,
and we observed in the image, that the stick was situated
“on top of the leaves.” It’s not buried. The opportunity to
reflect gave Angie the time and space to process her feelings.
Furthermore, in sharing her experiences, the photovoice fo-
cus group empowered Angie and her peers to discuss how
stressors impacted their ability to relax.

Tony assigned the hashtag “#interest” to his photograph,
Figure 2b. He explained, “It’s a picture of a mountain, and
I’'m at the top of the mountain, and I'm looking out to like
this ridge, and it’s really free[ing].” When asked how this
related to his experiences as an engineer, Tony shared:

A lot of times when I’'m really busy, I end up not really
going outside, I end up not really enjoying myself and
the things that I like. A lot of times, I end up just not
going outside at all. I end up locked up in my room or
a study place just working out things.

In being able to be okay with getting outside of his normal
routine, Tony has resisted the pressure of always having to
be in his room working. Tony illustrated the benefits of fo-
cusing on things he is interested in outside of his engineer-
ing coursework. He described it as “coming back to being a

113



mountains submitted for focus group 1.

normal person.” As students are engulfed in their engineer-
ing communities and assignments, they may need assistance
figuring out healthy ways of getting their work done while
also taking breaks. Tony’s image (Figure 2b) also resonated
with Angie. She spoke up in the focus group and said:

1 noticed that when you focus so much on school and
work and stuff that you don’t get to be like a full 3D
kind of human being, you're just focused on that one
thing, and then you don’t have time for anything else.
Like you don’t get to have experiences to enjoy hob-
bies and spend time with other people, but also you
need it, just like me.

Angie described relaxing as enabling
one to feel like a “3D kind of human be-
ing.” Angie’s response implies that the
messaging students receive, possibly
from professors, peers, or those training
the next generation of engineers, perpet-
uates notions that studying engineering is
a type of othering. In this case, that oth-
ering is flat, less than three-dimensional,
or less real. Thus, in some ways, it lacks
length, breadth, or depth.

Further, in thinking about the power
of relaxing, participants illustrated how
they related to the experiences of their
peers and demonstrated how they re-
leased (i.e., coped). Freda lives by put-
ting the stressors of school in context and
offered the following sentiments:

Someone was telling me once you
graduate, your degree [is] what mat-
ters — they’re not going to ask you
what your GPA is when you’ve grad-

Jjobs, but overall, it’s not even as big of a deal as 1
make it out to be, like straight A’s aren’t everything.

A strategy for helping students persist through the sopho-
more year may be to help them put grades in perspective.
For example, grades are important, but helping students un-
derstand that no one exam or one class defines them. Comas
also chimed in and stated:

One of my biggest coping mechanisms... I always
think about how pointless my existence is in the grand
scheme of things. Like, I'm not that significant in the
world, and neither are my problems.... Our problems
really aren’t as crazy as we make them out to be. At
the moment, it seems like they’re so
crazy, but once you take a step back,
you realize you can push through.

Comas related and demonstrated how
he used his navigational capital to devise
a strategy, taking a step back, which has
been a helpful practice to support his
persistence during sophomore year.

The last image we highlight in this
theme is Comas’ image (Figure 3) that
he assigned the hashtag “#relaxing.”
While describing this image, he said that
he was “dressed up as an ancient Greek
citizen.” When asked to describe what
we see in the image in focus group 1,
he said:

I’'m on my way to this thing in the
Honors College, where the Dean of
the Honors College reads a book
to us. We read a book together, and
there are like 30 students, and we go
sit, and we take turns reading a page

uated. It matters more for the intern- Figure 3. Photograph of Comas out of the book.
ships, which sometimes help you get submitted for focus group 1.
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Further, Comas’ experience connected to Angie’s previ-
ous comments about being a 3D type of person. He called
it “well-rounded.” When asked how his image related to his
engineering experiences, Comas said:

The reason I want to include this picture is because of
interest. I'm really interested in philosophy and his-
tory and that type of stuff. I think it’s important to
have that background to be well-rounded as a person,
but at the same time, it’s hard to balance that out with
being an engineering student because you don’t re-
ally have the luxury of being able to take whatever
course you want.

Comas used his participation in a co-curricular activity
to relax. Comas’ experience exemplifies how students can
incorporate relaxation into their lives through co-curricular
activities. This might be a beneficial illustration of naviga-
tional capital for engineering students who feel that they do
not have time to relax.

Each image in this theme highlights how participants used
their navigational, aspirational, and social capital to develop
ways to support themselves. The photos also demonstrate
participants’ resistant capital in resisting the engineering
stress culture.®? In addition, the profile of each of the pic-
tures is from a distance. We saw this as an indication or act
of taking a step back. As Angie sat and reflected, she was
able to observe the stick on top of the leaves. As Tony took
the picture from the top of the mountain and Comas’ friend
took a picture of him from a distance, we see how partici-
pants #relax, relate, release. Comas’ friend (social capital)
taking the picture is a great segue into the next theme. Co-
mas described, “This picture was taken on Snapchat by my
buddy.” In this way, we saw the importance of Comas’ peer
recognizing his ability to #relax, relate, release.

Leaning Into Social Networks For Support

Next, we highlight how participants captured the signifi-
cance of their social supports and how important social and
familial capital were to their success (Figures 4 and 5).

First Comas, in focus group 2, shared Figure 4 and stated:

When I hang out with my friends ...it’s always really
nice to get that recognition of just like, “Oh, good
job.” It doesn’t have to be this big thing or whatever.
They’re just like, “We’re proud of you. Keep going,”
and all this stuff, and it’s also really comforting to
also have that anchor next to you, have somebody
who has been with you all this time and who contin-
ues to be with you through difficult times because they
know how to make you feel better, and stuff like that.

Comas highlights the expressive social capital ** that his
longtime friend was able to provide support as strong as an
“anchor.” He described, “I've known [longtime friend] for a
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whole bunch of years, since middle school or high school,
and they see how my life has changed or how things are go-
ing right now.”

Similarly, participants described the benefits and chal-
lenges of familial support. For example, during focus group
1, Freda asked her peers, “Do you guys not have anybody
that encourages you guys...and is mildly understanding and
tells you that it will kind of work out in the end?” Comas re-
plied, “I would say the number one person that encourages
me is my mom. She doesn’t have a high school education.
She’s just [there] at all times, so that keeps me going.” Co-
mas’ familial capital is exhibited by encouraging conversa-
tions with his mother.

From a different perspective, Freda described the tension
she had with her parent. She shared:

Last semester was really annoying because last se-
mester... I was at home a lot, and my mom said the
main problem with why I couldn’t get my homework
done or why I was always doing homework is because
I was distracted by my cell phone while 1 was doing
schoolwork. I was like; I'm using my cellphone as a
research device because I don’t have enough space
on this computer to look up all the different types of
equations you need for a whole list of problems.

Figure 4. Photograph submitted by Comas for focus group 2.
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Though family can and is typically highlighted as a sup-
port for students, the issues that can potentially come into
play when students’ families do not understand the effort it
takes to complete their degree can pose serious challenges.
Though Angie described the challenge she had with her
mother, she did not stop there. The focus group enabled her
to think through a possible solution. She exclaimed:

For me, if there’s one thing I could point to, I would
say I need a mentor. If I had someone who has gone
through what I've gone through and could have my
back and be like, “Keep going.” I know there are
mentors or something like that in the engineering
school, but I have no idea how that works.

Angie’s reflection on how having a mentor is key to stu-
dent success further illuminates mentoring as a promising
practice in STEM education >4

Finally, we share Freda’s picture from focus group 1
(Figure 5). She described who we saw in the picture, “My
next picture is a picture of my husband. He is actually a
Computer Science engineer, I think, [laughter].” When de-
scribing the support he provided to her, Freda said, “When [
first started, I was an A student, so taking my first Material
& Energy Balances engineering class, the first test, I think [
made a 65, which was the lowest I've ever made on the first
test for the semester.” She also expounded:

The second test I passed, but the
firsttest Iwas freaking out.... but
he keeps me motivated because
I freak out about stuff. Just in
general, he keeps me motivated
to keep going, to keep doing this
even though it’s hard. It’s going
to get harder. He always says
that it’s something that I can do
and that I shouldn’t stop doing
it. So, that’s part of recognition
realizing that this is something
we can do. It is a hard career
field, no matter what, so every-
one’s going to struggle.

—
|

Having a family member who
helped Freda keep her challenges in
perspective was critical to her prog-
ress as an engineering student. Fre-
da described her coping ability by
saying, “So, learning how to flunk.
I feel I'm at the point now where I
can take anything. I learned how to
fail graciously.” Her ability to “fail
graciously” was important to sup-
port her aspirational capital.
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#recognition

Figure 5. Photograph submitted by Freda
for focus group 1.

In this theme, we came to understand that it was impor-
tant that our participants’ social networks acknowledge their
struggles through listening and providing support. This sup-
port was pivotal and materialized as encouraging words and
the teaching of coping strategies that helped support partici-
pants’ aspirational and navigational capital.

DISCUSSION AND RECOMMENDATIONS

In this study, we identified some of the challenges engi-
neering students faced during their sophomore year and how
they overcame them. As it is said, a picture elicits a thou-
sand meanings;*! thus, the use of photovoice expanded for
us the meanings of students’ experiences in that we got to
“see” firsthand and not only read about their stories from a
transcript or quotation alone. For example, they described
and illuminated through photography how they balanced
school with personal lives,”” grappled with failure,**! and
dealt with isolation,**! yet continued to exhibit their naviga-
tional, resistant, and aspirational capital. Their capital was
manifested through their ability to develop positive coping
strategies (#relax, relate, release) and through their social
networks. For instance, an important aspect of participants’
coping strategies was seen in their ability to spend time cul-
tivating their multiple priorities and identities *”' beyond
traditional engineering classrooms and engineering organi-
zations. As we envision strategies
for supporting students during the
sophomore year, perhaps creating
cultures that promote the balanced
incorporation of interests outside
of engineering is crucial for student
success. In practice, chemical engi-
neering faculty and staff can incor-
porate messaging in multiple set-
tings (i.e., classroom, new student
orientation, and advising sessions)
that encourage students to find time
to #relax, relate, release,P® and that
promote psychological safety.>
Faculty and staff could promote
the importance of recharging in
class, similar to how some faculty
have incorporated safety moments
and safety education programs.'®!
For example, an activity that en-
courages students to bring back a
photograph illustrating how they
prioritized their well-being could
be beneficial and show that faculty
are interested in their lives beyond
learning classroom content.

————
-
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Participants described the value of their social and familial
networks, which has also been described in the literature.**-6%
Much of the support participants described was supportive
conversations that some researchers call expressive social
capital .5 Through the lens of community cultural wealth,
we also extend the notion of expressive social capital and
describe these supportive conversations as a type of linguis-
tic capital. Yosso defined linguistic capital as communica-
tion skills that students possess in multiple languages and
styles.”? We believe that supportive conversations among
peers, family, and friends are a form of linguistic capital
that should be acknowledged and explored. Also, though
participants described the value of their social and familial
networks, they also highlighted the complexities of familial
networks.

In understanding that some students may have parents
who do not understand why they must commit as much
time to study as they do, chemical engineering departments
should consider programming or opportunities to bridge
family-based support with academic support. One might en-
vision photovoice-based sophomore-year onboarding events
that families can participate in, similar to freshman orienta-
tion events that include parents. In addition, though some
students organically navigate to their own social networks,
we should reflect upon and implement ways that lessen the
potential barrier or burden for all students to meet sopho-
more-level colleagues. For example, this could include giv-
ing small amounts of classroom time for students to meet
their peers or giving space for student organizations to intro-
duce themselves to students.””” % Other recommendations
include encouraging faculty members to proactively reach
out and introduce themselves to students and providing
greater clarity to students on the benefits of attending office
hours.! Given the apparent impact that photovoice had on
these participants, expanding the photovoice study to under-
represented students with lower retention rates at Kinston
College may also impact their outcomes. This would, how-
ever, have to be explored in future research.

Another important finding from this work relates to how
we message failure to our students. We wonder how trans-
formative it would be to intentionally and collectively teach
chemical engineering students positive ways to cope with
“failure,” especially since many of them, as we colloquially
hear, were at the top of their classes in high school, some
without ever having to study, and are now met with new-
found challenges. As the sophomore slump has traditionally
been coupled with messaging around “weed-outs ! and
“chilly climates,” faculty should consider ways of incor-
porating iterative feedback to students.

Finally, photovoice-based individual or group projects
could be used to elicit students’ tacit understandings™” of
complex chemical engineering concepts. They could lead to
transformative classroom experiences and ways of access-
ing student learning.
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CONCLUSIONS

In this study, we identified various challenges sophomore
engineering students face, including balancing their school
and personal lives and their struggles with failure and isola-
tion. Using photovoice, we found the categories of support
that illustrate students’ cultural capital displayed through
their ability to develop strategies to cope with the challenges
they encounter. We inductively developed two themes from
data analysis: #relax, relate, release and the leaning into so-
cial networks for support. The photovoice method empow-
ered students to challenge the dominant discourse around
their deficits while sharing some of the sources of their suc-
cess (i.e., their assets). Photovoice also enabled students to
give rich responses as they were able to author their own
narratives via the submitted photographs. Through photo-
voice, rather than deficit discourse, the dominant student-
centered counter-narrative revealed that sophomore year
was when they exhibited their navigational and resistant
capital and were supported through social and familial capi-
tal networks. We recommend photovoice as a promising
practice to inspire students to reflect and develop solutions
to the challenges of sophomore year.
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