2026 ASEE a
ANNUAL CONFERENCE o5 2 2 2o et SQASEE

ENGINEERING EDUCATION

Paper ID #51820

Photovoice: Understanding How Engineering Students Engage, Reflect, and
Grow Through a Learning Abroad Program in Brazil

Dr. Jerrod A Henderson, University of Houston - COE

Dr. Jerrod A. Henderson ("Dr. J”) is an Assistant Professor in the William A. Brookshire Department
of Chemical and Biomolecular Engineering in the Cullen College of Engineering at the University of
Houston (UH).

He began his higher education pursuits at Morehouse College and North Carolina Agricultural & Technical
State University, where he earned degrees in both Chemistry and Chemical Engineering as a part of the
Atlanta University Center’s Dual Degree in Engineering Program. While in college, he was a Ronald E.
McNair Scholar, which afforded him the opportunity to intern at NASA’s Langley Research Center. He
also earned distinction as a Phi Beta Kappa member and an American Chemical Society Scholar. Dr.
Henderson completed his Ph.D. in Chemical & Biomolecular Engineering at the University of Illinois at
Urbana-Champaign. During his time as a graduate student, he was a NASA Harriet G. Jenkins Graduate
Fellow.

Dr. Henderson has dedicated his career to increasing the number of students who are on pathways to
pursue STEM careers. He believes that exposing students to STEM early will have a lasting impact on
their lives and academic pursuits. He is the co-founder of the St. ElImo Brady STEM Academy (SEBA).
SEBA is an educational intervention aimed at exposing fourth and fifth-grade students and their families
to hands-on STEM experiences.

His research group aims to understand student engineering identity trajectories and success mechanisms,
using interpretive qualitative, and action-based participatory research methods.

He was most recently recognized by INSIGHT Into Diversity Magazine as an Inspiring STEM Leader,
by the University of Illinois at Urbana-Champaign with the College of Liberal Arts & Sciences (LAS)
Outstanding Young Alumni Award, and with a National Science Foundation CAREER Award in 2023 to
advance his work that centers engineering identities of Black men in engineering.

Geoff D. Green, University of Houston

Geoff D. Green II, Ph.D. is a Postdoctoral Research Associate in the Authentic Community-Engaged
Scholarship (ACES) in STEM Education Fellowship at the University of Houston. He earned his Ph.D.
in Cognitive Brain Science from The Ohio State University and holds a B.S. in Neuroscience with a
minor in Engineering Sciences. During his graduate studies, Dr. Green’s interdisciplinary research
examined brain-to-brain synchrony and cognitive effort in communication, with his work published in
the Journal of Speech, Language, and Hearing Research and The Journal of the Acoustical Society of
America. Following his doctoral training, Dr. Green spent several years consulting across education,
corporate, and wellness sectors, developing evidence-based frameworks and leading seminars that help
organizations transform stress into sustainable performance. In his current role as an ACES Postdoctoral
Research Associate, his research explores the intersection of stress, cognition, and human performance
within engineering and STEM education. His work investigates how stress appraisal and neurocognitive
processes influence learning, retention, and burnout, with the goal of designing educational environments
that promote both academic excellence and mental wellbeing. He seeks to integrate neuroscience, education,
and artificial intelligence to develop scalable, brain-based tools that enhance cognitive performance,
equity, and student success

Dr. David Horton Jr., University of Houston

Dr. Horton is a Research Assistant Professor for STEM/Engineering Education. His research addresses
the curricular and co-curricular experiences of marginalized groups within higher education, such as Black
males, women, and faculty of color. His work is most situated within minority serving institutions. He
holds bachelor’s and master’s degrees in history from Dallas Baptist University. He earned his Ph.D. in
Higher Education Administration from the University of Florida in 2009.

©American Society for Engineering Education, 2026



2026 ASEE a
J 21-24, 2026 | Charl
ANNUAI— CONFERENCE Cuonnevention Center, NCur otte é&@%&ﬁg

Paper ID #51820

Omar Joseph Sanchez, University of Houston

Omar Sanchez is a Senior Undergraduate Research Assistant whose research examines the role of early
STEM experiences and their impact on Black male undergraduates in engineering. His work focuses on
cultivating early engineering identity through community engagement and hands-on STEM programming.

Omar has served as a STEM mentor for the St. Elmo Brady STEM Academy (SEBA) and has been
actively involved with the National Society of Black Engineers (NSBE), serving as both an officer and
board member for the University of Houston chapter.

©American Society for Engineering Education, 2026



Photovoice: Understanding How Engineering Students Engage, Reflect, and
Grow Through a Learning Abroad Program in Brazil

Abstract

Study abroad programs are recognized as a mechanism for fostering global competence, as high-
quality experiences can cultivate the insight, skills, and motivation needed to thrive in
international settings. However, significant barriers persist, including financial constraints,
racism, lack of information, limited program options, and discomfort with unfamiliar
environments. Students of color, in particular, often perceive study abroad processes as
unwelcoming or inattentive to their needs. Furthermore, limited participation among faculty and
staff of color may further deter student engagement. Simultaneously, while existing research has
emphasized pre- and post-assessment of intercultural competence, emerging scholarship
highlights the importance of understanding students’ lived experiences. Scholars argue that
unplanned, spontaneous intercultural interactions often yield the most meaningful learning,
suggesting that program design should intentionally create space for such experiences. To more
fully understand the range of experiences students encounter abroad, this project is two-fold: (1)
we designed an equity-centered learning abroad program that assembled an interdisciplinary,
diverse cohort of students from a large public research university for a 10-day National Academy
of Engineering (NAE) Grand Challenges—focused experience in Rio de Janeiro and Salvador,
Brazil, and (2) we used Photovoice, a participatory action research method, to elicit images and
rich experiential descriptions to answer our research question, using photovoice, how do
participants describe their engineering abroad experience? Four engineering students completed
two photo prompts focused on global engineering identity and key takeaways, and a post-
program focus group to describe their images. Using thematic analysis, we inductively developed
two themes: Dispelling Myths and Reframing Cultural Identity on a Global Stage, which
describe how students dispelled myths, deepened cross-cultural understanding, and strengthened
their self-concept as engineers. Findings highlight the value of intentionally designed learning
abroad experiences that foreground reciprocal engagement and structured reflection, and they
support the use of visual, dialogic methods to examine how engineering students develop global
competence in context.

Keywords: learning abroad; study abroad; global competence; engineering identity; photovoice;
qualitative methods

Introduction/Background

Contemporary engineering challenges increasingly demand recognition that expertise and
innovation are not centralized within the United States of America (USA) but are produced
through globally distributed, culturally situated knowledge systems. As such, America is
increasingly globally connected and therefore requires its citizens to be globally competent [1].
In fact, employer surveys consistently indicate that entry-level and early-career roles value, and
even prioritize, skills such as collaboration, communication, problem-solving, and the ability to
work across cultural, linguistic, and intellectual differences. For example, the National



Association of Colleges and Employers (NACE) reports that more than 80% of employers seek
candidates with strong teamwork, communication, and problem-solving skills, while more than
three-quarters emphasize the importance of working effectively within diverse and global teams
[2]. Similar trends are reflected in broader workforce projections, which highlight intercultural
competence and emotional intelligence as essential capabilities for the future of work [3].
However, employers have reported a lack of these skills among new hires and among candidates
interested in positions requiring them [4]. As such, for most undergraduate students, degree
programs offer few opportunities to develop global competence.

Nonetheless, study abroad programs are widely recognized as a mechanism for fostering global
competencies [5] as high-quality experiences can cultivate the insights, skills, and motivation
needed to thrive in international settings and early careers. Despite the promise of study abroad,
significant barriers persist. For example, programs have often been either explicitly or implicitly
exclusive, as indicated by their target audiences as reflected in advertisements and program
descriptions, and by limited location options [6]. Students of color and those from lower
socioeconomic backgrounds may be disproportionately excluded due to program costs, limited
access to information about funding, and perceptions that study abroad structures are
unwelcoming or inattentive to their needs [7], [8]. Furthermore, limited participation among
faculty and staff of color may further deter student engagement [9]. Secondly, beyond access,
research suggests that participation in some programs does not consistently involve intentionally
structured experiences that support students’ development of highly sought-after global
intellectual skills [10], [11]. However, this deficiency in understanding the intellectual skills
outcomes of students is likely due to poorly designed post-experience assessments. For example,
Carlson et al. [12] used survey responses to compare 358 study abroad students with non-study
abroad students across four institutions. They reported no statistically significant differences in
growth between the two groups in academic, cultural, attitudinal, and personal development. On
the surface, this can support the notion that there is a lack of well-structured study abroad
programs capable of eliciting measurable change. However, these findings may indicate that
shortcomings lie in post-program assessment approaches that inadequately elicit deeper
reflection and sensemaking of students’ lived experiences [13]. Though students may recognize
the significance of their learning abroad experiences, they may struggle to articulate the
complexity of these experiences when evaluation relies primarily on constricting self-report
measures, such as surveys, which can overlook the breadth and detail of the whole experience
abroad [12].

Simultaneously, while existing research has emphasized pre- and post-assessment of intercultural
competence [12], [14], emerging scholarship highlights the importance of understanding
students’ lived experiences [15], [16], [17]. There have been student reports and reflections that
summarize their time abroad in a seemingly superficial manner, with some even being
descriptive but lacking deeper insight or takeaways from their time learning in a foreign country
[17]. Nevertheless, Rodman and Merrill [18] argue that unplanned, spontaneous intercultural
interactions often yield the most meaningful learning, suggesting that program design should
intentionally create space for such experiences [17], [19], [20]. Therefore, to more fully capture
the range of experiences students encounter during this learning abroad program, we used
photovoice as our research method [21]. This participatory action research method uses



participant-generated photographs to elicit rich experiential descriptions to answer our research
question (RQ):

Using Photovoice, how do participants describe their engineering-abroad experience?
Literature
The case for studying abroad

There are very few identity-shaping experiences during college that offer such a wealth of
transformative knowledge and real-world benefits as study abroad [17]. As a result, studying
abroad can serve as a unique and pivotal experience for students and emerging professionals, as
it also equips participants with a distinct set of skills necessary for global competence and the
ability to work with others from diverse backgrounds, upbringings, values, and even patterns of
thinking shaped by their culture [22].

Large-scale studies have consistently documented the perceived impact of study abroad
experiences. For example, the Study Abroad for Global Engagement (SAGE) project surveyed
and interviewed more than 6,400 study-abroad alums across 22 universities and program
providers. More than half of the participants identified study abroad as influential in their lives,
and 83% reported that it was the most influential experience of their undergraduate education
[23]. This influence is often attributed to the distinctive structure of study abroad programs,
which are intentionally designed to place students in new cultural contexts alongside peers,
providing access to encounters and experiences that support learning and personal development
[13], [23].

Student outcomes during study abroad

As study abroad programs have evolved, so have the methods used to examine their influence,
with researchers increasingly employing mixed-method and outcome-oriented approaches to
assess student learning and development [13], [24]. Collectively, these studies suggest that
studying abroad contributes to the development of intercultural awareness, shifts in students’
perspectives on identity and difference, and growth in communication skills, adaptability, and
global engagement. Prior studies further indicate that these outcomes are largely shaped by
students’ interactions with unfamiliar cultural contexts, peers, and everyday situations
encountered abroad, rather than solely by the program's formal instructional components [16],
[17], [20]. Accordingly, analyzing student outcomes based on formal instruction alone tells only
part of the story, underscoring the need for methodological approaches that account for students’
informal encounters and experiences.

While studies that rely on pre-defined constructs (i.e., preselected categories of learning or
development) provide valuable insights, they often offer a limited account of learning outcomes.
Constructs such as intercultural competence, cross-cultural communication, global awareness,
professional readiness, and cultural sensitivity may therefore capture only a partial representation
of students’ experiences abroad ([11], [13], [24]. For example, Jaiswal and Sapkota [14]
conducted an assessment study to examine the impact of studying abroad on the development of



intercultural competence, using this lens to evaluate whether programs were successful in this
context. Specific assessments were in place to measure the extent of growth relative to the
predefined goal of intercultural competence. In this approach, program success was evaluated
based on measured changes relative to the specified competency outcomes, thereby enabling
systematic comparisons across participants. The results revealed decreases in the lack of
awareness and defensive reactions to cultural diversity, while revealing increases in the
acknowledgement of commonalities and values across cultures, appreciation and respect for
cultural complexity and variance, and the ability to adapt. While such methods offer clarity and
comparability, they also emphasize particular definitions of learning and growth; while
narrowing attention to aspects of students’ experiences that align with the selected constructs,
leaving less structured, emergent, or personally salient learning outside the scope of analysis.
Furthermore, despite careful program planning, many of the most formative aspects of study
abroad unfold through moments that cannot be fully anticipated or controlled [16], [17], [20].
For example, prior studies have highlighted such moments in students’ accounts of navigating
everyday interactions, managing uncertainty or discomfort, responding to ethical tensions, and
interpreting emotionally charged encounters within unfamiliar cultural contexts [17], [25], [26].

Predefined categories of learning or growth are a helpful way to visualize data on study abroad
program outcomes. However, these strategies may diminish the individual meanings, unexpected
accounts of learning, and emotionally salient experiences that can often foster the most
memorable, hence impactful, moments [27]. Wong [17] further states that outcome-based
framings do not cover the complexity of learning abroad experiences. Although outcome-focused
approaches are valuable and appropriate for certain purposes, the conclusions drawn from them
may be inherently bounded by the assumptions fixed in the measures themselves. This does not
suggest that such approaches are misguided. Instead, it highlights how the scope of findings can
be shaped and constrained by the methodological choices made. These limitations inform our
own methodological choice to use photovoice.

Photovoice

Visual and participatory methods such as photovoice are well-suited for examining experiences
that are characterized by complex thoughts, emotions, insights, and transformative experiences
because “the parts of the brain that process visual information are evolutionarily older than the
parts that process verbal information” [28], p. 13. Consequently, images can induce greater
depths of human consciousness than words because interactions centered on words alone use a
smaller percentage of the brain’s capacity than interactions requiring the brain to process images
as well as words [28].

Photovoice is a participatory methodology intended to empower individuals within a community
by amplifying their voices and perspectives [21]. For example, Wang and Burris [21]
demonstrated how visual images and documentary photography can draw attention to social
issues while promoting critical reflection through participants’ engagement with their
environments. In photovoice studies, power dynamics between researchers and participants are
reduced, thereby empowering participants to co-create knowledge about topics relevant to their
communities [29], [30], [31], [32], [33]. Through photography, participants capture images that
describe their lived experiences and participate in focus groups or interviews aimed at “Voicing



Our Individual and Collective Experiences” (VOICE) [29], [30]. The three main objects of
photovoice include: (1) documentation and reflection; (2) collaborative group discussion; and (3)
change promotion by reaching out to leaders and decision-makers [31], [32]. In photovoice,
rather than simply responding to interview prompts, participants actively document moments,
spaces, encounters, and events that capture their attention. This shift from purely verbal
explanation to visual exchange encourages participants to reflect more deeply on their
experiences, often prompting layered meanings, connections, and insights that may be difficult to
access through traditional interview-based approaches alone.

In addition to its methodological strengths, photovoice has shown to offer pedagogical value by
aligning with modes of communication that many students already navigate with ease [33].
Students are often more proficient at interpreting and expressing meaning through visual and
narrative media than through traditional written texts [34]. Visual artifacts such as photographs
and films can serve as accessible entry points for reflection, enabling students to recognize
symbolism, emotion, and significance in ways that may be more challenging to articulate
through writing alone [35].

Importantly, photovoice has been used across a wide range of contexts, demonstrating its value
beyond a mere data-collection technique. In healthcare education, photovoice has been employed
to illuminate structural challenges and inspire action. For example, Leipert and Anderson [36]
used photovoice with nursing students to explore perceptions of rural healthcare work in Canada.
Through photo sharing and facilitated discussions, students identified challenges in rural nursing
practice, providing insights that informed strategies to address workforce shortages. In this case,
photovoice functioned as both a reflective and generative process, revealing issues that may not
have emerged through traditional survey-based methods, ultimately providing a platform for
reconstruction and change.

In engineering education and higher education research, photovoice has also been used to better
understand identity development, professional meaning-making, and emotionally significant
learning experiences. For example, Anderson et al. [37] used photovoice to study students’
perceptions of “good teaching,” revealing that students viewed effective instruction not only
through pedagogical competence, but through care, relational engagement, and personal
connection. Parnell et al. [38] also used photovoice to examine Black engineering students’
experiences at a predominantly White institution, where students often contended with racially
unwelcoming environments. By integrating participant-generated images with reflective
narratives and critical dialogue, researchers uncovered themes related to belonging, community,
imposter syndrome, mentorship, and persistence that are often overlooked in traditional
assessment approaches. This literature establishes photovoice as a robust and effective
methodology for accessing the complex, affective, and interpretive dimensions of learning and
development that can be masked by outcome-driven approaches.

With respect to engineering students’ learning abroad, the closest related work was conducted by
Burleson and colleagues [26]. Using photovoice, students captured a single photograph before
and after a study-abroad program in Ghana to represent their identities as global citizens and
engineers. They demonstrated that studying abroad strengthened students’ sense of belonging
through cross-cultural connections and the development of teamwork skills. While Burleson and



colleagues offer important insights into engineering students’ identity development through
learning abroad, their photovoice design was intentionally bounded by a single pre- and post-
program image and identity-focused prompts. The present study builds on this work by
broadening both the temporal scope and the openness of the photovoice task to capture a broader
range of learning experiences.

Research Design & Methods

In this study, we employed a general qualitative inquiry approach [39]. This approach provided
the research team with flexibility to “simply seek to discover and understand a phenomenon, and
the perspectives and worldviews” ([40] p. 11) of study participants.

Learning Abroad Setting

We (authors one and three) designed a 10-day faculty-led experience in Brazil (our fourth such
program) because of its unique global challenges that require innovative solutions and its
alignment with the National Academy of Engineering (NAE) Grand Challenges. These grand
challenges were developed by a panel of accomplished engineers and scientists from around the
world. They proposed 14 grand challenges for engineering that are both achievable and
sustainable, to help people and the planet thrive [41]. Brazil was selected for its opportunities for
student cultural exchange. We designed an experience to give students a first-hand understanding
of the Grand Challenges in the context of Brazilian culture, STEM advances, sustainability, and
workforce development. This was achieved through hands-on experience in research
laboratories, visits to local engineering companies, cultural excursions, and conversations with
faculty and students at universities in Rio de Janeiro and Salvador. We assigned students to
teams of three or four to investigate how their respective Grand Challenges were being addressed
in the United States and Brazil. Based on their research and our visit to Brazil, they proposed
innovative solutions to their specific grand challenge.

Before traveling abroad, students collaborated to conduct research and prepare a 15-minute
presentation addressing their assigned Grand Challenge. With support from faculty mentors from
our institution and individuals they met in Brazil, students were guided and challenged to be
creative in developing presentations and communicating what they learned.

Participant Recruitment

All study abroad participants were invited to participate in this post-experience study. We
distributed our Institutional Review Board (IRB) approved recruitment email to each of the 14
students. As a requirement of the study abroad experiences, students provided a pre-departure
and post-return reflection. The analysis and presentation of pre- and post-reflections are outside
the scope and purpose of this work. Table 1 outlines selected demographics for participants,
along with their self-selected pseudonymes.



Table 1. Participants and Selected Demographics

Participant Engineering Major Year in Major Self-Described
Pseudonym Race/Ethnicity
Forever Young Chemical Second Black & Latino
Toff Chemical Second Black
Jupiter Chemical Second Hispanic
K-Dot Chemical Third Afro Latino

Data Collection

Before participating in the focus group, participants completed a demographic questionnaire that
collected their race/ethnicity, engineering major, classification, and gender identity. During the
program orientation, we also provided students with an opportunity to learn more about the aims
of the photovoice study, including an introduction to photovoice methods, goals, and outcomes.
We also introduced our predetermined prompts and encouraged participants to take photos that
highlighted their experiences. We shared the following prompts with participants: (1) Please
capture and share 1-2 photographs that represent your identity as a global engineer. (2) Please
capture and share 1-2 photographs that represent your most important takeaway from your
learning abroad experience.

Participants were asked to select and submit their photographs on the last day of the learning
abroad trip and to provide 1-2 sentences describing each submitted photograph. Lastly, upon
returning to the USA (i.e., 3 months later), four participants joined a face-to-face focus group
session lasting 110 minutes with two members of the research team, namely authors one and
three.

For the focus group, we created a PowerPoint presentation featuring photographs submitted by
participants. Once a participant’s picture appeared on the PowerPoint, we used the “SHOWeD”
Method [42] to elicit descriptions of the submitted photographs. The acronym “SHOWeD”
summarizes the questions we used to solicit feedback. Those questions include: What do you See
here? What is really Happening here? How does this relate to Our lives? Why does this strength
or challenge exist? What can we Do about it? After participants discussed their photographs, we
invited their peers to provide feedback on the similarities and differences in their experiences.
Participants received a $25 electronic gift card upon completion of the focus group. We audio-
recorded the focus group session for future transcription.

Data Analysis
Primarily, as photovoice researchers, our analysis relied on participants’ interpretations of their

photographs, as interpretation lies in the “domain of the participants” ([43], p. 74). Below, we
provide a brief description of how our team conducted the analysis. Focus group audio files were



transcribed by an external transcription service and then analyzed by the project team. As a first
step in reliability, author one reviewed and updated the transcripts to correct transcription errors
[44]. We then used thematic analysis to guide our analysis procedures [45], [46]. Specifically, we
followed the six phases of thematic analysis, which include (1) data familiarization, (2)
generating codes, (3) constructing themes, (4) reviewing themes, (5) defining themes, and (6)
writing up findings. Author one led the data analysis procedure.

First, authors one and three listened to the focus group audio files before proceeding with further
analysis. The transcripts were then read and re-read, followed by the development of hand-
written descriptive and linguistic notes [47], [48]. This stage of data familiarization (Phase 1)
enabled the team to attend to two levels of annotation simultaneously: examining the
descriptions of participants’ experiences and exploring their language choices [49].

Our individual annotations/notes served as sources of code during the code generation phase. To
organize the analysis, the team created matrices to illustrate the codes, pairing them with
excerpts from the focus group transcript to provide an additional layer of credibility. These
matrices served two purposes: first, as an audit trail of code generation; and second, as a means
to track the progression of code after team peer debriefings. After reviewing the transcript, led by
author five, the team convened for a debriefing, which we call “time[s] of calibration” [50].

In addition, the lead author developed the themes, but additional authors, including one of the
authors who participated in the focus group as a participant, served as a checker to ensure that
the data were anchored in participants’ descriptions, as achieved through our calibration sessions.
During this meeting, author one presented emergent findings to the team, and the team
interrogated the analysis procedures and findings by asking questions. We then proceeded to
Phase 3, constructing themes. In this phase, diagrams of possible themes were constructed to
illuminate and contemplate various thematic connections. Author one presented this information
to the team to elicit feedback. In Phase 4 of the analysis, reviewing themes, the team routinely
returned to the transcripts to ensure that the themes aligned with participants’ experiences [51],
[52]. In Phase 5 of the process, defining themes, we developed concise descriptions (i.e., one or
two sentences) to anchor themes in the findings. Lastly, during Phase 6, all team members
contributed to the writing up of the findings.

Limitations

As with other studies, some aspects of our study’s design may be limited and require further
investigation. First, although we attempted to reduce participant burden, submitting photographs
and attending a face-to-face focus group months after the abroad program may have still been
perceived as a burden. This resulted in our recruiting 4 of the 14 study-abroad participants.
While recognizing that the experiences of these four participants do not reflect the broad range of
learning abroad experiences, rather than focusing on the number of participants, we sought to
elicit rich, detailed responses [53]. We did this in two ways. First, participants were eager to talk,
which allowed researchers to build on the rapport we had established during the learning abroad
experience. Second, the use of photovoice itself helped illuminate the richness of participants’
experiences abroad. For example, because a picture can elicit a thousand meanings [54], this
method not only enabled researchers to understand engineering learning and development



qualitatively but also provided a catalog of photographs that illustrate how learning abroad
experiences are described from students’ perspectives. In addition, as lived experience
researchers, our approach to the study is to lean into the small sample size, which allows us to
maintain a commitment to interpreting phenomena through the perspectives of the participants
without the need for nomothetic generalization (i.e., a concern with what is broadly applicable).
The analytical work required for lived experience research is extensive and not innately a
limitation; thus, using a small sample size, as we have in previous photovoice studies [55], [56],
[57], [58], is a methodological move that allowed focus on transferable insights gained through
contextual depth [59]. Last, of note, one woman participated in this study (25% of the sample).
Although we did not specifically target gender balance in this study, we acknowledge that this
proportion aligns with the broader underrepresentation of women in engineering (approximately
20%; [60]), and therefore, readers should appraise the transferability of findings to other
contexts.

Quality

To establish quality in the process of “making” and “handling data,” the team was guided by
Walther et al.’s [61] Qualifying Qualitative Research Quality (Q3). We use this framework
because it offers practical ways for the team to focus on procedural, communicative, pragmatic,
and ethical validation, as well as process reliability [62], [63]. For example, we assembled a team
of varying levels of experience and positionalities throughout all phases of the project (e.g., data
collection, analysis, and dissemination).

In “making data,” we implemented several steps. As described above, we focused on building
rapport with participants to enhance relational validity [64]. The photovoice focus group,
because of its participatory nature, is a methodological move with a form of real-time member
checking. Therefore, at the end of the focus group, we asked, “What has resonated with you and
what themes did you hear?” This helped further anchor interpretation in participants meaning
making. We also included two researchers in each focus group to balance participant comfort
with adequate research support. For example, during the focus group, one team member focused
on logistics, such as ensuring that participants’ images were displayed and tracking who was
taking notes during group discussions. Having two team members also enabled the team to
engage in a dynamic process of asking follow-up questions to participants as needed, without
relying on a single team member to manage logistics and lead the data collection session. During
the focus group, we reminded participants to use their own language and communication styles
and not to struggle to use “fancy” or formal language [65]. When participants requested
additional time to reflect before responding or to seek clarification we provided that time and
space. Our procedures for “handling data” involved thorough engagement with the data, multiple
rounds of analysis prior to final theme development, and incorporation of peer feedback from an
earlier conference presentation. Finally, we situated ourselves in this research through a
positionality statement to ensure awareness of aspects of our experiences that might influence the
research process, both positively and negatively [66].

Positionality



As researchers, our identities and positionalities are important considerations [66]. Each of us
possesses multiple identities that shape our approach to all aspects of the project. We promote
transparency by providing insight into the intersection of our research and personal identities
without creating an exhaustive biography. The first author is an assistant professor of chemical
engineering and identifies as a Black man. His research focuses on the experiences of Black men
in engineering, with the aim of improving their experiences, trajectories toward degree
completion, and representation. His approach to research study design centers on humanizing
participants and lessening power dynamics. The second author is a postdoctoral research fellow
in Engineering Education and identifies as a Christian Black male. His research interests lie at
the intersection of neuroscience and education, constructing effective methodologies for training
the cognitive capabilities of students to positively influence their academic performance. The
third author currently serves as the Research Professor in the College of Engineering at the
project host institution. His participation in the Brazil program was his first time participating in
a study abroad program, as well as his first experience leading a program. The fourth author is an
undergraduate engineering student and identifies as a Christian Afro-Latino man. So far, his
research focuses on using the early experiences of Black male undergraduates in engineering to
inform strategies to increase the number of Black male undergraduates in engineering and to
better support them. His experiences as a research assistant and an engineering mentor shaped
his engagement in this study. He is both a study participant and a member of the research team.
He leveraged these positionalities as an asset in data analysis. Lastly, as a team of all-Black
researchers, we subscribe to research suggesting that who we are shapes the questions we ask
and how we answer them [67]. Collectively, we view our positionality as an asset, as it has led us
to grapple with the data and to ensure that findings are grounded in participants’ experiences
rather than in pre-established understandings of the social reality under investigation [54] or in
the team’s relationships with participants [68].

Findings

In this study, we examined how students describe their learning-abroad experiences. Photovoice
invited participants to reflect on their journeys abroad and those of their peers. We inductively
developed several themes; however, for the purposes of this conference proceeding, we present
two. The themes are summarized in Table 2, which includes a brief description of each, and the
participants’ collective story is presented in this section.

Table 2. Study themes with descriptions

Theme Description

Dispelling Myths Transformative experiences that reshaped students’ perceptions of
the places they visited

Reframing Cultural The ways students reinterpreted, affirmed, and deepened their

Identity on a Global understanding of their cultural identities through global

Stage engagement

10



Dispelling Myths

First, participants described their learning abroad experience as reshaping their preconceived
notions about Brazil, its people, and its technological advancements. Interestingly, their travel to
Brazil facilitated and served as the seed for these myth-busting experiences. For example, in
Figure 1, submitted by Jupiter. When asked, “What do we see here?”” They said:

This was at an institution in Salvador... The students had different divisions or different
sections where they were innovating today’s - or trying to solve today’s problems with
the help of different sponsors, and also their professors, and their mentors. So, in one side
of the picture on the bottom left is a robot dog that they had rebuilt, repurposed, and
optimized as well to kind of show - to kind of learn their circuitry and design skills and
learn how to manipulate different materials. On the top of the picture, yellow and red, is
an underwater automatic submarine. So, it would be a camera. So, it was to do deep-dive
camera work and learn about deep water and ocean, and spaces that we haven’t
discovered yet.

When asked “why they chose this image.” Jupiter said, “I chose this picture [because] it shows

innovative projects that students my age and my degree in the same field, building and

innovating.”

4

Jupiter was impressed by the innovation they observed in Brazil. In addition, we begin to gain
insights into how this was myth-busting for them, as the technology was not even something they
could fathom: “projects that no one could even dream of doing.” In describing how seeing these
technological advances initiated myth-busting. Jupiter said:

Figure 1. Jupiter’s Image from a University in Salvador.

So, going here and seeing the robots that we see sometimes, our day-to-day life or our
social media, and thinking like, “Oh, they might not have the same thing.” They have
maybe the same or more.

They went on to say:
I’d say like US is very much of like trying to be the first in everything. The racing, we’re
the best. We’re number one, but I think taking the time to pause and look at countries that
we might think I guess, stereotypically, I guess, stereotypically, wouldn’t have the same
resources as us, having resources that we want to achieve, and we want to have, just
because we’re in the US, we think, Oh, we have everything.”
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Jupiter notes that social media may have influenced their expectations for what they would see
in Brazil. Yet, their visit required pause as they began to consider that those in the United States
are not the only people in the world who possess knowledge and technological innovation. This
realization prompted them to share, “there’re people all around the world trying to solve these
problems that we think that we’re only trying to solve them.” Jupiter begins to push back against
their own notion that Americans are the only problem-solvers.

For participant Forever Young, myths about Brazil as underdeveloped were also broken down as
a result. They shared with researchers:
So, it kind of gave me an idea of the false narrative. They’re not so not so undeveloped,
because they have this institutional technology...It kind of makes me think that they’re
actually advanced more than we think they are... It’s changing insights of engineers of
Brazil and engineers from the United States.

For Forever Young, understanding that the mainstream narrative is not always accurate served as
the catalyst for dismantling the “false narratives.” Both he and Jupiter demonstrate that their
time in Brazil challenged their very ways of thinking (e.g., “we think™). This indicates their
active processing of all that they were experiencing, and technology, in fact, facilitated this
thought-changing experience.

Forever Young also describes how visiting was an important part of their realization. During the
focus group, they stated, “So, yes, we shouldn’t take for granted saying that 'Oh, they’re
[under]developed country,' and think that They lack certain technology,' when we actually don’t
know.” Observing technological advances, such as those depicted in Jupiter’s image, prompted
Forever Young to refine his understanding of what “underdeveloped” means. Jupiter also
addresses the issue of underdevelopment. They shared:

Underdeveloped doesn’t mean they’re struggling. Underdeveloped means they still have
room to grow. So, I thought that was a really big experience that we had. Even talking
about it after the trip like telling people now, I was just like, “They’re not the
underdeveloped that you think. [Laughter] Actually, they’re doing a lot of cool things and
they’re working on issues that we’re also working on.” So, they’re a lot more relatable
than what we thought they would be.

In this, Jupiter left Brazil as a global ambassador, sharing what they learned about what it means
to be underdeveloped. Jupiter’s laughter also reveals in some way how silly their perception of
Brazil being underdeveloped in the deficit sense of the word.

Furthermore, for Forever Young, seeing was believing. They described this experience as
changing their insights. Traveling enabled the “knowing” global engineers to see with open eyes.
Forever Young ends by saying, “So, as a global engineer, I think it will make you open your eyes
and see that they’re actually stepping up to the game. So, that’s what I see in the picture. I don’t
know if that’s too overwhelming.”

In this example, Forever Young demonstrates critical reflection on what it means to be a global
engineer, as evidenced by explicit engagement with dispelling persistent myths. This reflection
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also signals the development of emotional intelligence through the participant’s willingness to
confront complexity, discomfort, and uncertainty. The question about whether this realization is
“too overwhelming” is coupled with their ability to raise the question, demonstrating growth and
a willingness to engage in potentially difficult conversations.

Jupiter also described how the experience was eye-opening. “It was really eye-opening and it
really broke our idea of what other countries are doing, especially like South America what
they’re doing. So, I think it really broke our stereotype of what idea we had.” Jupiter proclaimed
that the learning abroad experience “broke our stereotype.” Interestingly, they used the collective
“we.” As expected, photovoice gave participants permission to both describe their own
experience and “voice our individual and collective experiences (VOICE). Jupiter’s comment
was a powerful expression of engineering as a facilitator of breaking stereotypes through the
commonalities they shared with the students they met.

Similarly, K-Dot described seeing the engineering and technological advances as a catalyst for
myth-busting. They shared, “There’s a lot that I saw in what they were doing that impressed me
deeply, and just their work motivation, their ethic, their passion about what they were doing, it
was all very clearly there.” K-Dot’s transformation was also initiated by seeing and being
“deeply impressed,” which helped challenge preconceived notions.

When asked by researchers, “What can be done about it [the preconceived notions, myths, and
false narratives]?” Toff offered:
Through collaboration, I think that we can get rid of some of these stigmas that, like a
less developed country, can’t be doing engineering on the level that the US is, because a
lot of the things we are seeing at their institutions were beyond what I had seen or done

Toff suggests the power of collaboration in transforming and breaking stigmas and stereotypes.

This spirit of collaboration was captured in Forever Young’s image (Figure 2). For which they
simply described as “We see a group of engineers gathered after interacting and exchanging
knowledge about what we know and love to work on.” Again, being engineering problem-
solvers and having a love for engineering facilitated this myth-busting interaction and exchange.
In this, Forever Young, describes the connections they inevitably experienced.

The way I said fascinating is because anywhere I go, I try to be able to build connections.
I try to build a possible relationship that can enhance me or enhance the other person or

whatever project or whatever anything that I’'m working on.

Forever Young highlights the depth of the connections as a mutually beneficial experience for
both them (the study abroad student) and the others (the Brazilian students).
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Figure 2. Photograph submitted by Forever A‘Young.

Participant 7off also points to learning abroad as a powerful mechanism for hopeful
collaboration. They shared, “It makes me hopeful for the future, where I’'m able to connect more
with groups who are working in collaboration with other countries... there’s a lot to learn from
them, and there’s a lot that we can do together.” In this way, learning abroad inspired 7off to
believe that true collaboration involves a bidirectional exchange. This type of thinking is
consistent with asset-based thinking.

In summary, providing students with opportunities to travel abroad empowered them to envision
themselves as collaborators in the global world. It also helped to dismantle myths and
preconceived notions about engineering around the world. Participants recognized that
underdevelopment does not equate to struggle or lack, and found the innovation they observed in
Brazil inspiring. Myths about whose ways of knowing and values were also interrogated and
destroyed. Students experienced changes in how they recognized their Brazilian peers as
engineers and what knowledge they could glean from them.

Reframing Cultural Identity on a Global Stage
The next theme focuses on the identities students encountered through learning abroad and how

they reckoned with and deepened their understanding of those identities. First, we zoom in on K-
Dot’s pictures and the conversation surrounding them (Figures 3 and 4).
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Figure 3. K-Dot’s Image- Looking at Salvador

When asked why they selected this image, K-Dot described it as a representation of their identity
as both a global engineer and a global citizen. Here they explained:

I selected this photo because I want to learn things about my identity... I associate that
with my identity as a global engineer, because a lot of times, especially like I made that
my degree, and I work on projects, whether that be inside [the] office or in the field,
somebody has to lead the team. Somebody has to be brave enough to go headfirst and not
be afraid to mess up, anything like that.

Here, K-Dot describes their identity as one who is willing to lead without fear, in a sense, a type
of trailblazer, as being one to step out and travel to Brazil, which is likened to an “in the field
experience.” One that requires courage, adaptability, and presence. K-Dot also demonstrates their
commitment to the learning-abroad experience and to the process of discovery. K-Dot calls it
“go[ing] headfirst” or all in.

In addition, when asked to elaborate on this image, K-Dot (an Afro-Latino) emphasizes their
African American identity. They said:

As a global citizen, of course, because I’'m African-American, and with all the things
we’ve gone through in this country [United States], both from an inside perspective and
my outside perspective, | want to represent for African-Americans as I have the strength,
the strength to be able to do anything.

K-Dot’s experiences in Brazil helped connect with their African American identity, both as they
looked inward toward personal identity and outward toward collective representation. K-Dot
wants this image to serve as an illustration and a source of support, demonstrating that others can
be strong as well. Upon further describing the image, the following was shared: “Just on top of
everything to signify that nothing is too big for me to get, if that makes sense. I’'m here to show
my strength, no matter where I am.” As the image shows, they gaze at Salvador, flexing muscles,
conveying the powerful imagery of strength even in uncomfortable or unfamiliar settings.

15



K-Dot’s image also resonated with Toff’s own experiences as a Black engineering student. They

said:

I would say within this picture, for me, I see — I get like a feeling of what it’s like to be
like traveling to a different - a new city where like there’re different challenges and
things that they have to overcome that are reflected in things that are experienced by
Black - African-American, things, challenges that I believe our community have to
overcome and looking at K-Dot and his picture surrounded by the City of Salvador.

The emotions that K-Dot hoped to evoke rang true for 7off as they leaned into the victory and the
overcoming. Toff expounded:

I just think that there’s a lot of potential for positive change, and like through
engineering, through community activism, through traveling, and seeing and
experiencing different people and cultures, that there’s a lot of strength to be gained
through that. I believe that picture is very, very evoking of that sense of resiliency.

Interestingly, Toff emphasized that this strength and resilience, which emerged specifically
through the act of “seeing and experiencing,” were the facilitators of this strength and this
identity of resilience that were salient enough for them to comment on.

Similarly, K-Dot’s second photograph (Figure 4) evoked similar feelings in 7off and prompted
further discussion around cultural identities and belonging.

Figure 4. K-Dot in a Cultural landmark

In response to Figure 4, Toff described how traveling to Brazil invited an appreciation for
diversity. Concerning the image location, the following was offered:

So, it’s an environment that you can be comfortable and chill because you know that
there’re going to be these places where people are able to come together and expressing
their culture, while also amongst others who are just there to admire the beauty behind
those other cultures.
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In this way, Toff emphasizes that Salvador was a place for appreciating diversity and the beauty
it can evoke. This sense of comfort was unexpected and became a point of realization for Toff. In
reflecting on how racialized assumptions often dictate where Black students are perceived to
belong, they offered:

There are many people who would say and who think based on our skin color or
backgrounds that we shouldn’t be here, or that you don’t have the ability to do things on
the level that you’re able to do the set learning a broad experience, and how far we’ve
come up until that point. It was really like amazing to see that and be able to like feel a
sense of accomplishment,

This intentionally designed study abroad experience provided 7off with a sense of
accomplishment despite the noise they grappled with regarding limitations others may place on
them because of skin color or background. For Toff, the accomplishment was not tied to a
technical deliverable or academic milestone, but rather to presence itself. Traveling to Brazil and
occupying space freely. Like K-Dot, Toff experienced a sense of achievement simply in being in
Brazil. One may ask what accomplishment? Toff indicates simply traveling to Brazil, or as
described, “how far we’ve come.”

Simultaneously, the ability to exist in a space that celebrated Blackness was shocking for Toff -
“I was shocked to see how much I related to the African culture and the culture of Salvador,
being very diverse and very familiar to me. It felt like an extension of my family and my roots.”
For Toff, this experience in Brazil affirmed their racial identity as they felt connected like an
extension of home, a homeplace of sorts [69], [70]. In fact, Toff went on to say, “I was expecting
to be more out of place. Like they [another participant] was the one speaking Portuguese, [they]
were able to connect in that way, and I thought that was really great.” Toff’s connection
transcended language as they described the experience as “it was for me a very nurturing
environment.” It should be noted that Toff did not describe this experience as merely fun or
exciting; rather, the word “nurturing” connotes a more deeply rooted source, analogous to food
as a source of nourishment for the body.

One final comment on how students make sense of their study abroad experiences emerge in the

discussion of 7off’s photograph (Figure 5). Toff explained that the image prompted him to
reflect on global history and their identity as an African American.
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Figure 5. Toff’s photogrph en in SlVdo -

In describing this picture, Toff shared:
This picture is of an area in the historical center of Salvador, located in the upper city,
where there are many beautifully designed buildings, churches, and houses. This
portrayed the role that global expansion played in the development of countries outside of
the USA, as well as from a different perspective that I experience it from as an African
American.

Toff described how they were able to step back and reflect on the experience of these buildings
through the lens of their identity as an African American. It caused them to grapple a bit as seen
in this excerpt:

I also relate to the picture from the location being featured in Michael Jackson’s music
video “They Don’t Care About Us”, which accurately describes how the natives and
Africans were viewed by the European colonizers at the time the areas were settled, as
well as how it has continued and led to the current state for those of African and Native
American descent in communities all over the world.

Toff’s ability to connect the site to Michael Jackson’s “They Don’t Care About Us,” filmed in
Salvador, using the location as an entry point to grapple with colonial histories and their ongoing
impact:

This selected quote represents a transformative experience for 7off:
“Something I was thinking about throughout the entire trip was just how people from all
over the world can come together to build and do great things, but if they’re not I guess
pursuing it collaboratively, it can seem one person’s being excluded or isolated... Because
a lot of the history of many of these places, there are groups that were basically
marginalized groups and then there were the other, the people that would gain, like
would, the right words are not coming through but like try to just reap benefits that
could’ve been shared. [Pause] It’s something that just hit really close to home for me”
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This reflection extended beyond historical awareness toward a critique of exclusion and missed
opportunities for collective progress. Toff articulated a longing for collaborative approaches to
global development, noting that marginalized communities have often been excluded from
benefits that could have been shared. These realizations “hit really close to home,” underscoring
how study abroad facilitated critical consciousness alongside cultural affirmation.

Collectively, this section demonstrates that learning abroad served as a powerful site for the
development of cultural identity. Through place-based experiences, visual reflection, and
dialogue, students not only affirmed their identities but also reinterpreted strength,
accomplishment, and belonging on a global scale.

Discussion

This study examines how learning abroad can function as a catalyst for knowledge, relational,
and identity-based development among students. Participants not only reported “growth” in
global competence but also described shifts in how they recognized expertise, positioned
themselves in relation to place, history, and racialized global systems. In doing so, the findings
extend prior work documenting gains in intercultural awareness and professional readiness ([13],
[24] by illuminating the mechanisms through which these shifts occur, namely, through physical,
visual, and relational encounters during their time in Brazil.

First, a recurring theme across participants involved the reexamination of prior assumptions
about Brazil as technologically underdeveloped. Analysis of photovoice focus group discussions
indicated that students articulated surprise and reassessment after encountering engineering
projects, innovation spaces, and student-led technological problem-solving within Brazilian
institutions. Participants consistently emphasized that these shifts emerged through firsthand,
visual encounters rather than through conventional information dissemination, describing
“seeing” innovation as central to confronting assumptions shaped by social media and dominant
American-centered narratives.

These encounters positioned engineering as a form of cross-cultural common ground between
U.S. and Brazilian students. Participants identified shared problem-solving practices, design
processes, and professional commitments as mechanisms through which Brazilian students were
recognized as equals rather than as beneficiaries of U.S. work. In doing so, students began to
question who is positioned as a true producer of knowledge. Students openly challenged
assumptions that innovation and problem-solving are centralized in the United States.

Consistent with prior work, these findings suggest that global competence is constructed through
interpersonal engagement, collaboration, and proximity rather than through abstract knowledge
acquisition alone [22], [26]. Students’ accounts further illustrate how belief and knowledge shifts
can be surfaced through visual and narrative data, extending beyond outcome-based measures of
intercultural awareness that rely on predefined competency frameworks [13], [24].

Holding myths as beliefs can be very easy, and sometimes even unconscious, when only being

exposed to pre-selected news stories, social media posts, and social rhetoric that place South
America, namely Brazil, in a specific light. Learning abroad experiences fostered humility in
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global knowledge, as students begin to recognize the limits of their understanding beyond their
own national context. This shift was evident as students moved from confidence in their
assumptions to a more reflective acknowledgment of the boundaries of their global engineering
knowledge. Though participants were not initially aware of the myths they held, the act of
visually documenting global engineering enhances the quality and depth of reflection, as
photovoice enables access to transformative learning moments that are often missed by survey-
based or outcome-focused assessments [33], [71].

Finally, the theme of myth-dispelling was accompanied by a shift from competitive comparison
toward collaboration. This experience seemed to prompt students to position themselves as
future collaborators rather than external observers. Participants express increased openness to
international collaboration and collective innovation as aspiring outcomes of their experience
abroad. This shift in thinking is vital for continuing efforts to build global competence within
the engineering workforce. It reflects a move away from competitive framings towards more
collaborative, globally oriented approaches to engineering.

Next, learning abroad afforded students the space to reflect on and affirm their identities not only
as global engineers but also as global citizens. When completing the photovoice tasks,
participants used photographs to articulate their understandings of leadership, courage, and
identity associated with being physically present in unfamiliar environments. Interestingly, cross-
cultural comparisons were primarily technologically based; identity-related reflections were
consistently anchored in physical presence. Essentially, the physical spaces students encountered
at different points in the trip served as vehicles that sparked greater reflection and perspective on
their own identities. K-Dot mentions this when they state, “This mindset signals not only
commitment to the technical dimensions of engineering but also a deeper engagement with self-
discovery and identity development through travel.” Specifically, in Brazil, their presence there
enabled them to connect with their African American identity, both inwardly and with its
collective significance. This is an example of the power an environment can have over one’s
self-perspective. Being physically immersed in a particular environment can lead to deeper self-
understanding, as it allows students like 7off to affirm their racial identity. They recall specific
parts of Brazil that helped them feel connected, as if they were an extension of their family, their
roots, and their home. Experiences of cultural affirmation, such as Toff’s description of Salvador
as a “nurturing” space, coincide with literature on homeplace, identity validation, and belonging,
suggesting that study abroad can serve not only as a site of disruption of mainstream narratives
and ideologies, but also as one of affirmation and grounding for minority students [70].
Participants’ reflections on race, identity, and representation align with scholarship
demonstrating that study abroad can prompt identity reevaluation, particularly for students from
historically marginalized backgrounds, through encounters with new cultural mirrors and
contexts of belonging [16], [17]. Narratives such as K-Dot’s and Toff’s exemplify how learning
abroad can foster critical consciousness, echoing research showing that transformative learning
often involves grappling with history, power, and positionality rather than acquiring discrete,
measurable skills [25], [26]. Such processes align with conceptions of critical consciousness as
involving critical reflection on inequality, sociopolitical awareness, and emerging commitments
to change, and they echo findings that transformative learning is often rooted in meaning-making
rather than in outcome attainment [25], [26].
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Racial and cultural identity proved significant for Black and Afro-Latino students, as their
reflections on strength, resilience, and visibility in a global context link their experiences to
broader racial histories and lived realities. This touches on the sense of belonging that transcends
the present moment, helping one feel connected to a network of individuals larger than
themselves. Researchers have found that Black students experience growth in personal,
psychological, and ethnoracial identity development, including knowledge and appreciation of
their Black identity and its global intersections, which directly ties to experiences of strength,
resilience, and broader connection [72]. Consequently, we see that identity development can
occur through resonance, not assimilation, as students described Salvador as a familiar,
nurturing, and connected to themselves, even when the language, food, and way of life had
foreign aspects.

Importantly, students’ perceptions of accomplishment were closely tied to presence and
participation rather than to the completion of academic or professional tasks. They described
achievement as rooted in simply being in Brazil, navigating new environments, and freely
occupying cultural spaces. This sentiment challenges outcome-driven notions of program success
as identity formation and belonging can develop outside of measurable competencies or
predefined learning goals. Such findings extend prior work by demonstrating that learning
abroad outcomes may be intrinsically meaningful and crucial to students’ self-understanding,
even when not captured by traditional assessment measures [17], [27].

Furthermore, participants used their physical presence in the landmarks and historical sites as
avenues for wrestling with generations of marginalization and inequality. Being abroad helped
facilitate these meaningful reflections on global history, colonialism, and exclusion. Students
expressed that the implementation of cultural collaboration in the past could have shifted
historical trajectories and the outcomes we live with today. Again, we revisit the power of
collaboration rather than competition. This is evident both in the students’ reflections on global
engineering and in their thoughts on their experience in general.

Lastly, photovoice provided researchers with access to the affective and developing dimensions
of learning among participating students. Photovoice allowed us to capture scopes of learning
and meaning-making that could have been overlooked with outcome-based assessments or
predefined labels that measured the level of a program’s success. In this study, participants used
images to help articulate emotions, resonance, and identity shifts that may be difficult to express
solely in a verbal or written form. Within the photovoice focus group, conversations unfold
rather than a simple question-and-answer dynamic. This further serves as a catalyst for deeper
reflection among students on this new experience abroad. Photovoice focus groups also aided
participants in collective meaning-making. We see how important this aspect of data collection
can be, as participants respond to their peers’ images, extending meaning and reflection beyond
personal experience into a shared understanding. The dialog-based interpretation of photos
within the focus groups strengthens prior findings that photovoice enables collective reflection,
allowing participants to co-construct meaning around identity, belonging, and global citizenship
[37], [73]. Participants’ use of collective language, such as “we,” reflects shared understanding
and contemplation facilitated by visually influenced dialogue.
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Recommendations for Practice

For those designing study abroad programs, this work, as well as prior research, emphasizes the
importance of proximity and interpersonal engagement as a mechanism for global competence
development [22], [26]. Engineering learning abroad programs should therefore intentionally
incorporate structured opportunities for students to engage with local engineers, faculty, and
students as collaborators, co-problem solvers, and knowledge producers. In addition, given the
power of photovoice or other photo-elicitation methods, we recommend that program designers
integrate reflective, visual, and dialogic opportunities into study abroad programs. Incorporating
visual methods such as photovoice alongside facilitated group dialogue can create space for
students to articulate their experiences.

Conclusions

We inductively developed two themes: Breaking Stereotypes and Reframing Cultural Identity on
a Global Stage. This study demonstrates that learning abroad can function as a powerful context
for reshaping engineering students’ understandings of global knowledge, collaboration, and
identity through firsthand, visual, and relational encounters. By using photovoice, this work
extends prior outcome-focused research by illuminating the mechanisms through which students
reexamined deficit-based assumptions, affirmed their racial and professional identities, and
oriented themselves toward collaborative global engineering practice. The findings highlight the
value of methodologies that capture the affective, embodied, and collective dimensions of
learning, which are often obscured in conventional assessments. This study also highlights the
importance of intentionally designed learning abroad experiences and methodological
approaches that foreground meaning-making, belonging, and identity in engineering education.

Acknowledgements

This material is based upon work supported in part by NSF Award # 243046.

22



References

[1] P. A. Bulone, “Reflections on Global Competence by Four Design Educators,” Ph.D.,
University of South Florida, United States -- Florida, 2016. Accessed: Jan. 19, 2026. [Online].
Available: https://www.proquest.com/docview/1793670293/abstract/C44302BD60334E40PQ/1
[2] “2023-nace-job-outlook-spring-update.pdf.” Accessed: Jan. 19, 2026. [Online].
Available: https://careerdevelopment.siu.edu/ common/documents/2023-nace-job-outlook-
spring-update.pdf

[3] “WEF_Future of Jobs 2023.pdf.” Accessed: Jan. 19, 2026. [Online]. Available:
https://www3.weforum.org/docs/WEF Future of Jobs 2023.pdf

[4] K. Michael, “Editorial IEEE Transactions on Technology and Society Editorial Board
Profiles,” IEEE Trans. Technol. Soc., vol. 5, no. 2, pp. 119-148, Jun. 2024, doi:
10.1109/TTS.2024.3423208.

[5] T. Schenker, “Fostering Global Competence through Short-Term Study Abroad,” Front.
Interdiscip. J. Study Abroad, vol. 31, no. 2, pp. 139-157, Nov. 2019.

[6] S. P. Wanger, M. Breslin, F. Griffiths, and T. Wu, “Institutional Barriers to Study Abroad
Participation: The Perceptions of Undergraduate African American Students,” /nt. Res. Rev., vol.
10, no. 1, pp. 1-15, 2020.

[7] M. K Gathogo and D. Horton, “The Exclusionist Framing of Study Abroad Electronic
Advertising and its Potential Influence on Students of Color Participation,” J. Study Postsecond.
Tert. Educ., vol. 3, pp. 059-076, 2018, doi: 10.28945/4096.

[8] A. Dessoff, “Who’s not going abroad?,” Int. Educ., vol. 15, no. 2, p. 20, 2006.

[9] J. Simon and J. W. Ainsworth, “Race and Socioeconomic Status Differences in Study
Abroad Participation: The Role of Habitus, Social Networks, and Cultural Capital,” ISRN Educ.,
vol. 2012, pp. 1-21, Dec. 2012, doi: 10.5402/2012/413896.

[10] P. Sobkowiak, “The impact of studying abroad on students’ intercultural competence,”
Stud. Second Lang. Learn. Teach., vol. IX, no. 4, pp. 681-710, 2019.

[11] O.E. Varela, “Learning Outcomes of Study-Abroad Programs: A Meta-Analysis,” Acad.
Manag. Learn. Educ., vol. 16, no. 4, pp. 531-561, Dec. 2017, doi: 10.5465/amle.2015.0250.
[12] J.S. Carlson, B. B. Burn, J. Useem, and D. Yachimowicz, “The experience of American
undergraduates in Western Europe and the United States,” EG Barber BB Burn Vol Eds Occas.
Pap. Int. Educ. Exch., vol. 28, 1991.

[13] M. Vande Berg, R. M. Paige, and K. H. Lou, Student learning abroad: What our students
are learning, what they 're not, and what we can do about it. Taylor & Francis, 2023. Accessed:
Jan. 19, 2026. [Online]. Available:
https://books.google.com/books?hl=en&lr=&id=1g7JEAAAQBAJ&oi=tnd&pg=PA1974&dq=2
6.%09Vande+Berg,+M.,+Paige,+R.+M.,+%26+Lou,+K.+H.+(2023).+Student+learning+abroad:
+What+our+students+are+learning,+what+they%E2%80%99re+not,+and+what+we+can+do+ab
out+it.+Routledge.+&ots=qDV695uGVs&sig=1 ESHitk SxOLHfEW6CPKEb15RZNs

[14] A.Jaiswal, M. Sapkota, M. M. Ramos, L. Starr, and A. Stahl, “Nurturing Teamwork,
Intercultural Competence, and Belonging in First-Year STEM Students,” Int. J. Scholarsh.
Teach. Learn., vol. 18, no. 2, p. 4, 2024.

23



[15] K. A. Davis and D. B. Knight, “Exploring how personal and program characteristics
inform the experiences of engineering students abroad,” J. Eng. Educ., vol. 114, no. 1, p. €20625,
Jan. 2025, doi: 10.1002/jee.20625.

[16] B.T. Streitwieser and G. J. Light, “Student conceptions of international experience in the
study abroad context,” High. Educ., vol. 75, no. 3, pp. 471-487, Mar. 2018, doi:
10.1007/s10734-017-0150-0.

[17] E.D. Wong, “Beyond ‘it was great’? Not so fast!,” Front. Interdiscip. J. Study Abroad,
vol. 26, no. 1, pp. 121-135, 2015.

[18] R.Rodman and M. Merrill, “Unlocking study abroad potential: Design models, methods
and masters,” Hist. US Study Abroad, pp. 199-251, 1965.

[19] K. A. Davis, “Pursuing intentional design of global engineering programs: Understanding
student experiences and learning outcomes,” 2020, Accessed: Jan. 19, 2026. [Online]. Available:
https://vtechworks.lib.vt.edu/items/9d6¢9e63-50df-4d52-8009-f0a6b929c06b

[20] K. A. Davis and D. B. Knight, “Comparing students’ study abroad experiences and
outcomes across global contexts,” Int. J. Intercult. Relat., vol. 83, pp. 114-127, 2021.

[21] C.C. Wang and M. A. Burris, “Photovoice: Concept, Methodology, and Use for
Participatory Needs Assessment,” Health Educ. Behav., vol. 24, no. 3, pp. 369-387, Jun. 1997,
doi: https://doi.org/10.1177/109019819702400309.

[22] A.Johri and B. K. Jesiek, “Global and international issues in engineering education,”
Camb. Handb. Eng. Educ. Res., pp. 655-672, 2014.

[23] G. D. Kuh, “High-impact educational practices.,” Peer Rev., vol. 10, no. 4, pp. 30-31,
2008.

[24] R. M. Paige, G. W. Fry, E. M. Stallman, J. Josi¢, and J. Jon, “Study abroad for global
engagement: the long-term impact of mobility experiences,” Intercult. Educ., vol. 20, no. supl,
pp. S29-S44, Jan. 2009, doi: 10.1080/14675980903370847.

[25] A. Wrobetz, K. Davis, M. S. Artiles, and H. Murzi, “Engineering students learning
abroad: Experiences captured via longitudinal video reflections,” IEEE Trans. Educ., vol. 67, no.
3, pp. 423-433, 2023.

[26] D. W. Burleson, J. A. Henderson, and M. Mahoney, “Work-In-Progress: Exploring
Student Learning Outcomes During a Ghana Learning Abroad Experience,” in 2023 [EEE
Frontiers in Education Conference (FIE), IEEE, 2023, pp. 01-05. Accessed: Jan. 19, 2026.
[Online]. Available: https://ieeexplore.ieee.org/abstract/document/10343233/

[27] M. Eraut, “Non-formal learning and tacit knowledge in professional work,” Br. J. Educ.
Psychol., vol. 70, no. 1, pp. 113—-136, Mar. 2000, doi: 10.1348/000709900158001.

[28] D. Harper, “Talking about pictures: A case for photo elicitation,” Vis. Stud., vol. 17, no.
1, pp. 1326, Apr. 2002, doi: 10.1080/14725860220137345.

[29] C.C.Wangand C. A. Pies, “Family, Maternal, and Child Health Through Photovoice,”
Matern. Child Health J., vol. 8, no. 2, pp. 95-102, Jun. 2004, doi:
10.1023/B:MACI.0000025732.32293 .4f.

24



[30] J. A. M. Waisome and J. A. Henderson, “Elevating Community Visions of Equity,
Culture, and Social Justice in Education (ECSJ) for Minoritized Students through Photovoice,”
in 2025 ASEE Annual Conference & Exposition, 2025. Accessed: Jan. 19, 2026. [Online].
Available: https://peer.asee.org/elevating-community-visions-of-equity-culture-and-social-
justice-in-education-ecsj-for-minoritized-students-through-photovoice

[31] A.R. Aboulkacem, S. Aboulkacem, and L. E. Haas, “Photovoice 2.0: A Comprehensive
Research Framework for the Digital Generation,” TechTrends Link. Res. Pract. Improve Learn.,
vol. 65, no. 5, pp. 874—883, Sep. 2021, doi: https://doi.org/10.1007/s11528-021-00642-4.

[32] C.C. Wang, “The Tai Qi of Photovoice,” Health Promot. Pract., vol. 23, no. 2, pp. 205—
210, Mar. 2022, doi: 10.1177/15248399211069905.

[33] L. Liebenberg, “Thinking Critically About Photovoice: Achieving Empowerment and
Social Change,” Int. J. Qual. Methods, vol. 17, no. 1, p. 1609406918757631, Dec. 2018, doi:
10.1177/1609406918757631.

[34] C.Jewitt, Technology, Literacy, Learning: A Multimodal Approach. London: Routledge,
2012. doi: 10.4324/9780203964101.

[35] A.S.Bawarshi and M. J. Reiff, Genre: An introduction to history, theory, research, and
pedagogy. Parlor Press LLC, 2010. Accessed: Jan. 19, 2026. [Online]. Available:
https://books.google.com/books?hl=en&lr=&id=0qoWEAAAQBAJ&oi=fnd&pg=PT9&dq=43.
%09Bawarshi,+A.+S.,+%26+Mary+Jo+Reiff.+(2010).+Genre+:+an+introduction+to+history,+t
heory,+research,+and+pedagogy.+Parlor+Press.&ots=HkYitFi303&sig=hrQHLN670tunFO3M
RwkbT1 xK80

[36] B. Leipert and E. Anderson, “Rural Nursing Education: A Photovoice Perspective,”
Rural Remote Health, vol. 12, no. 2, p. 2061, May 2012, doi: https://doi.org/10.22605/RRH2061.
[37] V. Anderson et al., “Good Teaching as Care in Higher Education,” High. Educ., vol. 79,
no. 1, pp. 1-19, Jan. 2020, doi: https://doi.org/10.1007/s10734-019-00392-6.

[38] D.R. Parnell, J. Wilson, K. T. Hicklin, and J. A. M. Waisome, “Engineering while black:
Exploring the experiences of black university of florida undergraduate engineering students
using photovoice,” in 2023 ASEE Annual Conference & Exposition, 2023. Accessed: Jan. 19,
2026. [Online]. Available: https://peer.asee.org/engineering-while-black-exploring-the-
experiences-of-black-university-of-florida-undergraduate-engineering-students-using-photovoice
[39] K. Caelli, L. Ray, and J. Mill, “‘Clear as Mud’: Toward Greater Clarity in Generic
Qualitative Research,” Int. J. Qual. Methods, vol. 2, no. 2, pp. 1-13, Jun. 2003, doi:
10.1177/160940690300200201.

[40] S. B. Merriam, Qualitative Research and Case Study Applications in Education. Revised
and Expanded from" Case Study Research in Education.”. ERIC, 1998. Accessed: Jan. 19, 2026.
[Online]. Available: https://eric.ed.gov/?1d=ED415771

[41] “NAE Website - NAE Grand Challenges for Engineering.” Accessed: Jan. 19, 2026.
[Online]. Available: https://www.nae.edu/19579/165897/20676/20782/grand-challenges-project
[42] C.C. Wang, “The Tai Qi of Photovoice,” Health Promot. Pract., vol. 23, no. 2, pp. 205—
210, Mar. 2022, doi: https://doi.org/10.1177/15248399211069905.

25



[43] A. O. Latz, Photovoice research in education and beyond: A practical guide from theory
to exhibition. Routledge, 2017. Accessed: Jan. 19, 2026. [Online]. Available:
https://www.taylorfrancis.com/books/mono/10.4324/9781315724089/photovoice-research-
education-beyond-amanda-latz

[44] J. W. Creswell, Qualitative Inquiry & Research Design: Choosing Among Five
Approaches, 4th edition. Thousand Oaks, CA, USA: SAGE Publications, Inc., 2018.

[45] V. Braun and V. Clarke, “Using thematic analysis in psychology,” Qual. Res. Psychol.,
vol. 3, no. 2, pp. 77-101, Jan. 2006, doi: 10.1191/1478088706qp0630a.

[46] L.S.Nowell, J. M. Norris, D. E. White, and N. J. Moules, “Thematic Analysis: Striving
to Meet the Trustworthiness Criteria,” Int. J. Qual. Methods, vol. 16, no. 1, p.
1609406917733847, Dec. 2017, doi: 10.1177/1609406917733847.

[47] T.R. Smith ef al., “Evaluating the Impact of a Faculty Learning Community on STEM
Teaching and Learning,” J. Negro Educ., vol. 77, no. 3, pp. 203-226, Jun. 2008.

[48] J. A. Smith and 1. E. Nizza, Essentials of interpretative phenomenological analysis.
American Psychological Association, 2022. Accessed: Jan. 19, 2026. [Online]. Available:
https://psycnet.apa.org/record/2021-53744-000

[49] M. S. Ross, J. L. Huff, and A. Godwin, “Resilient engineering identity development
critical to prolonged engagement of Black women in engineering,” J. Eng. Educ., vol. 110, no. 1,
pp- 92—-113, Jan. 2021, doi: 10.1002/jee.20374.

[50] J. A. Henderson ef al., “FACTORS IMPACTING ENGINEERING ADVANCED
DEGREE PURSUIT AND ATTAINMENT AMONG BLACK MALES,” J. Women Minor. Sci.
Eng., vol. 28, no. 4, pp. 1-24, 2022, doi: 10.1615/JWomenMinorScienEng.2021036005.

[51] J. W. Creswell, Educational Research: Planning, Conducting, and Evaluating
Quantitative and Qualitative Research, 4th edition. Boston, MA, USA: Pearson, 2012.

[52] J. A. Maxwell, Qualitative Research Design: An Interactive Approach, 3rd edition. in
Applied social research methods series, no. 41. Thousand Oaks, CA, USA: SAGE Publications,
Inc., 2013.

[53] C. Geertz, “‘From the Native’s Point of View’: On the Nature of Anthropological
Understanding,” Bull. Am. Acad. Arts Sci., vol. 28, no. 1, pp. 2645, 1974, dot:
https://doi.org/10.2307/3822971.

[54] K. Hatten, T. R. Forin, and R. Adams, “A Picture Elicits a Thousand Meanings: Photo
Elicitation as a Method for Investigating Cross-Disciplinary Identity Development,” in
Engineering Identity 1, in Educational Research and Methods. Atlanta, GA, USA: American
Society for Engineering Education, Jun. 2013, p. 21. doi: https://doi.org/10.18260/1-2--19103.
[55] A. Abdulsalam, B. McGowan, K. L. Schaefer, J. Wawire, and J. A. Henderson,
“Photovoice: Visualizing the Experiences and Assets of Engineering Students,” Chem. Eng.
Educ., vol. 58, no. 2, pp. 109-119, 2024.

[56] J. A. Henderson, B. L. McGowan, J. Wawire, L. S. Benjamin, K. L. Schaefer, and J. D.
Alarcon, “Photovoice: Visualizing the Engineering Identity Experiences of Sophomore
Students,” J. Eng. Educ., vol. Open Access, Sep. 2023, doi: https://doi.org/10.1002/jee.20555.

26



[57] L. Herrera, K. L. Schaefer, L. S. S. Benjamin, and J. A. Henderson, “Flash On: Capturing
Minoritized Engineering Students’ Persistence through Photovoice Research. Sustainability
2023, 15, 5311.” 2023. Accessed: Feb. 17, 2026. [Online]. Available:
https://www.academia.edu/download/102361571/pdf.pdf

[58] J. Wawire, B. McGowan, L. S. Benjamin, K. Schaefer, and J. Henderson, “Work-in-
Progress: Balancing It All: Using Photovoice to Visualize Second-Year Engineering Student
Experiences,” in Division Poster Session, in Educational Research and Methods. Minneapolis,
MN, USA: American Society for Engineering Education, Aug. 2022, p. 17. Accessed: Oct. 13,
2022. [Online]. Available: https://peer.asee.org/41135

[59] J. Smith, “Flowers P. Larkin M,” Interpret. Phenomenol. Anal. Theory Method Res., vol.
4,2009.

[60] “Who earns engineering degrees? Detecting longitudinal data trends with infographics -
Schaefer - 2024 - Engineering Reports - Wiley Online Library.” Accessed: Feb. 17, 2026.
[Online]. Available: https://onlinelibrary.wiley.com/doi/full/10.1002/eng2.12886

[61] J. Walther, N. W. Sochacka, and N. N. Kellam, “Quality in Interpretive Engineering
Education Research: Reflections on an Example Study,” J. Eng. Educ., vol. 102, no. 4, pp. 626—
659, Oct. 2013, doi: 10.1002/jee.20029.

[62] J. Walther, N. W. Sochacka, and N. N. Kellam, “Quality in Interpretive Engineering
Education Research: Reflections on an Example Study,” J. Eng. Educ., vol. 102, no. 4, pp. 626—
659, 2013, doi: https://doi.org/10.1002/jee.20029.

[63] J. Walther, A. L. Pawley, and N. W. Sochacka, “Exploring ethical validation as a key
consideration in interpretive research quality,” in 2015 ASEE annual conference & exposition,
2015, pp. 26-726. Accessed: Jan. 19, 2026. [Online]. Available: https://peer.asee.org/exploring-
ethical-validation-as-a-key-consideration-in-interpretive-research-quality

[64] E. Tuck and M. McKenzie, “Relational Validity and the ‘Where’ of Inquiry: Place and
Land in Qualitative Research,” Qual. Ing., vol. 21, no. 7, pp. 633638, Sep. 2015, doi:
10.1177/1077800414563809.

[65] J. Williams, J. Cammon, D. Horton, and J. A. Henderson, “Engineering while Black: An
interpretative phenomenological analysis of Black males’ construction and negotiation of
engineering identity,” J. Eng. Educ., vol. 114, no. 3, p. €70023, Jul. 2025, doi:
10.1002/jee.70023.

[66] S.R.Jones, V. Torres, and J. Arminio, Negotiating the Complexities of Qualitative
Research in Higher Education: Fundamental Elements and Issues, 2nd edition. New York, NY,
USA: Routledge, 2014. [Online]. Available: https://www.routledge.com/Negotiating-the-
Complexities-of-Qualitative-Research-in-Higher-Education/Jones-Torres-
Arminio/p/book/9780367548124

[67] J.Misra, C. V. Curington, and V. M. Green, “Methods of intersectional research,” in
Intersectional Experiences and Marginalized Voices, Routledge, 2024, pp. 10-29. Accessed: Jan.
19, 2026. [Online]. Available:

27



https://www.taylorfrancis.com/chapters/edit/10.4324/9781032696638-2/methods-intersectional-
research-joya-misra-celeste-vaughan-curington-venus-mary-green

[68] M. D. Brown, D. Horton, and J. A. Henderson, “A Narrative of the Community Cultural
Wealth of a Black Male Engineering Undergraduate Student,” Stud. Eng. Educ., vol. 5, no. 2, pp.
1-19, May 2024, doi: 10.21061/see.118.

[69] E.M. Hines, E. C. Fletcher, P. C. Harris, J. A. Henderson, and J. L. Moore, “Using
homeplace to guide STEM identity development in Black males,” Theory Pract., vol. 63, no. 1,
pp- 88-98, Jan. 2024, doi: 10.1080/00405841.2023.2287740.

[70] B. Hooks, “Yearning: Race, gender, and cultural politics,” 2014, Accessed: Jan. 19, 2026.
[Online]. Available: https://philpapers.org/rec/HOOYRG-2

[71] C. G. P. Berdanier, X. Tang, and M. F. Cox, “Ethics and Sustainability in Global
Contexts: Studying Engineering Student Perspectives Through Photoelicitation,” J. Eng. Educ.,
vol. 107, no. 2, pp. 238-262, Apr. 2018, doi: 10.1002/jee.20198.

[72] A.N. Almassri, Z. Welch, and N. Brunsting, “Integrating Study Abroad Research and
Practice: African American and Black Students in Focus.,” Front. Interdiscip. J. Study Abroad,
vol. 35, no. 2, pp. 40-51, 2023.

[73] P. Shah, “Spaces to Speak: Photovoice and the Reimagination of Girls’ Education in
India,” Comp. Educ. Rev., vol. 59, no. 1, pp. 50-74, Feb. 2015, doi:
https://doi.org/10.1086/678699.

28



