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Abstract. This paper presents the results of a qualitative study exploring the reflections of
twenty undergraduate students who participated in a one-week Service-Learning (SL) activity
in Morelia, Mexico. The programme was embedded in an international, interdisciplinary initia-
tive within the Erasmus+ Project G.I.R.L.S. (Generation for Innovation, Resilience, Leadership
and Sustainability) that involved engineering and health sciences students from the partners’
countries participating in the project, with activities ranging from hygiene education to collabo-
rative community interventions. Using a deductive coding framework and descriptive qualitative
analysis, the study identifies key themes including ethical awareness, cultural adaptation, social
impact, and personal transformation. Students’ reflections reveal a heightened sense of civic
responsibility, professional identity, and emotional growth. The results provide strong evidence
of the pedagogical power of SL, particularly when implemented in intercultural and transdisci-
plinary contexts where authentic community engagement is central.
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1. Introduction

Service-Learning (SL) is increasingly recognised as a transformative pedagogical approach
that integrates academic instruction with meaningful community engagement. In engineering
and health education, SL has been shown to enhance not only technical competencies but also
interpersonal skills, ethical reasoning, and civic responsibility. This paper presents a qualitative
analysis of a one-week international SL project conducted in Morelia, Mexico, involving stu-
dents from engineering and health sciences. The initiative was part of the Erasmus+ project
G.I.R.L.S. (Generation for Innovation, Resilience, Leadership and Sustainability), co-funded by
the European Union. The central aim was to assess the educational impact of the experience
through the lens of students’ reflections, collected immediately after the activity. Grounded
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in experiential learning theory ([?]), transformative learning theory ([15]), and critical service-
learning ([16]), this study explores how short-term international SL contributes to students’
cognitive, emotional, and social development. The research questions guiding the analysis were:

(1) What themes emerge from students’ reflections on their SL experience in Mexico?
(2) 2. How do these themes reflect the learning outcomes associated with transformative

and experiential education?

2. Methodology

2.1. Context and Participants. The SL project was conducted over one week in Morelia,
Mexico, in partnership with local community associations and Universidad Vasco de Quiroga.
This educational institution is also a partner of the G.I.R.L.S. project. Twenty students from
four different countries (Portugal, Spain, Romania and Mexico) participated in the initiative,
thirteen from engineering, four from health sciences and three from Translation Interpretation
and Language Teaching. Activities included hygiene education, public health campaigns, and
collaborative problem-solving, using Statistical Analysis, with community members. The ped-
agogical design followed the principles of active learning and intercultural exchange. These
students have previously participated in SL projects in their universities.

2.2. Data Collection. The reflection prompts and structure followed by the students were
drawn from an internally developed handbook produced within the scope of the GIRLS Eras-
mus+ project ([9]). This handbook provided the pedagogical scaffolding for pre-reflection, struc-
tured action, and post-activity reflection. Although only published at the project website,
https://girlsproject.eu/wp-content/uploads/Service-learning-guide EN.pdf, it is a validated in-
ternal project deliverable used to guide students’ engagement with Service-Learning activities.
Students were invited to submit written reflections in response to guided prompts at the end of
the SL week. The reflections were transcribed and compiled into a single Excel file. Participa-
tion was voluntary, and all students provided informed consent for the use of their data in this
study.

2.3. Analytical Approach. A qualitative content analysis was conducted using both deduc-
tive and inductive coding methods. The SL literature informed deductive codes, while inductive
codes emerged from the dataset through iterative rounds of analysis. Following best practices
in thematic saturation, coding proceeded across five rounds until no new themes were identified,
consistent with the approach described by Guest, Bunce, and Johnson (2006), [10], who reported
that thematic saturation is typically achieved within eight to twelve interviews. This contributed
to the internal coherence and analytic rigour of our findings. The coding was supported using
Microsoft Excel for data structuring and Python (version 3.10) for data visualisation and fre-
quency analysis. Libraries such as Pandas and WordCloud were employed to generate summary
tables and word cloud visualisations, enhancing the transparency and reproducibility of the
analysis. To complement the qualitative analysis presented in this study, a parallel investigation
was conducted to assess the health issues that motivated the Service-Learning activity quanti-
tatively. Anciones-Polo et al. (2025), [1], explored the patterns of water consumption and the
level of awareness concerning renal health among residents of Ciudad Hidalgo, revealing critical
insights into local vulnerabilities. Their study, based on a structured questionnaire completed by
491 participants, identified insufficient water intake, high consumption of sugar-sweetened bever-
ages, and widespread lack of knowledge about renal health as pressing concerns. These findings
reinforced the need for interdisciplinary, community-engaged initiatives like the one described in
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the present study. They contributed to the design and implementation of targeted educational
activities during the intervention. Taken together, the two studies offer a comprehensive picture
of both the socio-health context and the pedagogical impact of the Service-Learning experience.

3. Results

The qualitative analysis of written reflections by twenty students who participated in the
one-week SL experience in Mexico revealed a rich landscape of learning processes, emotional re-
sponses, and ethical awareness. Using a deductive coding framework informed by the literature
(e.g., [8], [3]), nine major thematic categories were identified as can be observed in Figure 1:
Learning Outcome, Social Impact, Challenges and Adaptation, Ethical Awareness, Transforma-
tion, Cultural Awareness, Emotional Responses, Civic Engagement, and Communication Skills.

Figure 1. Thematic categories provided by the collected data

The analysis highlights how this international SL experience served as a powerful catalyst
for both intellectual development and civic consciousness. The most prevalent theme across all
student responses was Learning Outcome, appearing in the reflections of seventeen students.
Students demonstrated growth in statistical literacy, public health awareness, and soft skills
such as listening and teamwork. For instance, Student 5 reflected: “I learned the importance
of organisation, to listen, because otherwise people lose attention.”. Similarly, Student 8 noted:
“We learned how to ask the right questions, optimise work, and be efficient.”. The second most
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frequent theme was Ethical Awareness, expressed by fifteen students. These reflections showed
sensitivity to social injustice, healthcare inequality, and the structural challenges faced by the
Mexican community. Student 14, who worked on health education, wrote: “It is important to
help people without expecting anything in return.”. Student 16 emphasised the lack of accessible
health education: “There are not enough programs dedicated to real education about health.”.
Challenges and Adaptation emerged in the reflections of fourteen students. These challenges
spanned logistical issues, cultural misunderstandings, and difficulties in survey implementation.
For instance, Student 6 reported: “We had many difficulties, among them communication,
culture and even technical issues.”. Social Impact was also a dominant theme, with thirteen
students reflecting on the perceived benefit of the activity for the local community. Student 1
wrote: “My motivation is to help people in a more meaningful way.”. Student 9 linked the project
directly to awareness-building: “The importance of people knowing basic healthcare practices
and acting preventively.”. Transformation, as described in the accounts of twelve students, was
often linked to emotional change or a re-evaluation of values. Student 9 stated powerfully: “Ev-
erything. I feel like a completely different person now.”. Student 13 reflected on personal growth
through discomfort: “I think we have carried out the project in a very decent way, even with
these taboos.”. Cultural Awareness was present in eleven reflections. Students became aware of
both contrasts and commonalities between their home and host cultures. Student 20 described:
“How to properly collaborate with and understand people with very different views.”. Civic En-
gagement and Communication Skills were coded in ten and nine reflections, respectively. These
included moments where students identified themselves as actors of change and improved their
ability to convey technical information. Student 7 remarked: “We tried to explain everything as
simply as possible to make sure the community understood.”. Several codes frequently appeared
in combination. Learning outcomes were often linked to Transformation and cultural awareness,
as students described gaining new knowledge while navigating culturally unfamiliar contexts.
Student 18 exemplified this by saying: “Learning new things every day from the data, from
people, and from myself.”. Ethical Awareness often co-occurred with both Social Impact and
Civic Engagement, suggesting that ethical reflection was not abstract but grounded in students’
direct action and observation. For example, Student 3 stated: “To work with the population
of Cd. Hidalgo to understand their problems with kidney health.”. While most students ex-
hibited multidimensional engagement, the depth and scope varied. Students 9 and 20 showed
the widest thematic spread, being coded across nearly all categories, including Transformation,
Cultural Awareness, Collaboration, and Ethical Awareness. Their reflections were introspective
and holistic. Others, such as Student 2 or Student 4, provided more concise accounts that fo-
cused primarily on technical or operational aspects, including stress during data collection or
the need for better preparation. This diversity is typical of SL interventions and reflects dif-
ferent styles of reflection, cultural fluency, or emotional readiness. Many students expressed a
range of emotional responses, from pride to frustration and surprise. Student 5 shared: “I feel
really proud and grateful for being part of this experience.”. Student 16 acknowledged discom-
fort and responsibility: “It was overwhelming at first, taking so much responsibility in a new
culture.”. Reflections often revealed a high degree of empathy, particularly when students per-
ceived structural injustices. Student 17 remarked: “Kidney failure in people without access to
care is unacceptable.”. To complement the thematic analysis and coding of students’ reflections,
a word cloud (see Figure 2) was created to visualise the most frequent individual terms used by
participants in their written responses. This graphical representation helps capture the affective
and conceptual density of the Service-Learning experience by foregrounding prominent terms
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such as people, help, life, project, different, and motivation. The prevalence of emotionally
charged and action-oriented words supports the thematic categories identified during content
analysis, including empathy, transformation, and social responsibility. While not a substitute
for qualitative coding, this word cloud provides an accessible and immediate visual cue to the
central themes that students engaged with, reinforcing the evidence for transformative learning
outcomes. A visualisation of the most frequent words used by students across twenty written
reflections after the Service-Learning activity in Mexico. Larger words indicate higher frequency.
The word cloud illustrates a focus on people, service, learning, and problem-solving.

Figure 2. Word Cloud of Students’ Reflections

To deepen the textual analysis of students’ reflections, a second visualisation was developed
using bigrams, pairs of consecutive words frequently occurring across the dataset (see Figure 3).
Unlike the single-word cloud presented above, the bigram word cloud offers a more nuanced view
of the linguistic patterns in the students’ discourse. It reveals common phrases that combine
action and meaning, such as “able to improve”, “asking right”, and “I am learning” and “caring
helping” that indicate the students’ emphasis on impact, personal growth, and applied learning.
This representation captures the relational structure of their learning narratives, highlighting
not only the frequency of concepts but also their contextual usage. The visualisation supports
the thematic findings by showing how students articulate their transformative experiences in
syntactic units, offering additional insight into the reflective depth of the Service-Learning ac-
tivity.

This word cloud visualises the most frequently used two-word combinations (bigrams) in the
reflections of the twenty undergraduate students after the experience in Mexico. Taken together,
these results reveal that this international SL experience supported deep, multidimensional
learning. Students confronted real-world challenges, developed civic competencies, acquired
technical and soft skills, and engaged ethically with another cultural context. The coding process
confirms not only cognitive outcomes but also affective and civic development, reinforcing SL’s
potential as a transformative pedagogical strategy in engineering and health education.

4. Discussion

The findings from this study align strongly with prior research on the transformative po-
tential of Service-Learning (SL) in higher education. As noted by Eyler and Giles (1999) and

50



Figure 3. Bigrams Word Cloud of Students’ Reflections

Meyers (2009), [8], [14], SL supports not only academic development but also civic and ethical
growth. These outcomes were evident in the reflections of our student cohort. The co-occurrence
of Learning Outcomes with Ethical Awareness and Social Impact in this study reinforces this
model. It underlines the role of SL in bridging disciplinary knowledge with real-world respon-
sibility. Daniel & Mishra (2017), [7] go further and analyse the global awareness of students
after participating in an international service-learning course based on science, technology, engi-
neering and mathematics (STEM). However, Caspersz & Olaru (2017), [4], analysed the results
of an SL activity that strengthens students’ individual and citizenship skills, and they found
that students relate that activity with the opportunity to develop their employability skills,
which was not highlighted in this current study. Different publications analyse the results of
SL activities on students’ skills and competences. Shea et al. (2023), [20], suggest that this
pedagogical approach addresses students’ civic attitudes and the differences between these stu-
dents and those participating in “traditional” classes. Compared to previous implementations
of SL at other partners’ institutions ([18], [19]), the Mexico experience revealed additional lay-
ers of intercultural learning and ethical sensitivity, as was suggested in recent publications ([6],
[23]). Students’ reflections often alluded to their discomfort or surprise when facing unfamil-
iar health beliefs or practices, confirming that international SL can amplify the affective and
ethical dimensions of experiential learning. For instance, several students described challenges
in conveying reproductive health knowledge in culturally appropriate ways. The quality of re-
flections analysed in this study was likely enhanced by the structured guidance provided in the
Service-Learning Booklet ([9]), which framed the activities around observation, preparation, ac-
tion, and reflection. This alignment with critical SL pedagogical practices ([2], [21]) reinforces
the credibility and depth of student learning demonstrated. The Mexico project activity also
deepened students’ capacity for collaboration and communication across disciplinary and lin-
guistic boundaries. This mirrors prior studies emphasising the development of 21st-century skills
in engineering education ([17]). The combination of data collection, public health messaging,
and team coordination required students to adapt continuously, a process that many explicitly
identified as educational in its own right. Importantly, our results confirm that SL fosters what
Butin (2010), [3] calls “epistemological disruption”: the capacity of students to question their
assumptions and adopt new civic perspectives. Student 9’s description of feeling like a “com-
pletely different person” exemplifies such transformation. Moreover, the high frequency of codes
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linked to ethical reflection and social justice suggests that the activity succeeded in sensitising
students to community needs, inequalities, and their own role as potential changemakers. This
also corresponds with critical frameworks in SL literature, which argue that authentic commu-
nity engagement, particularly in cross-cultural contexts, promotes a deeper understanding of
systemic injustice ([16]). Experiential learning in unfamiliar environments provides opportuni-
ties for critical thinking, innovation, and flexibility, which are essential qualities in engineering
and healthcare practice ([12], [11]). Emotional dimensions were prominent, suggesting that SL
is uniquely capable of triggering transformative learning episodes ([15]). The integration of sci-
entific content (e.g., kidney health, health education) with local realities enabled students to
see how technical knowledge applies in real-world environments, thereby reinforcing the social
embeddedness of engineering and health sciences. In sum, the Mexican SL experience did not
merely enhance technical or soft skills. It served as a complex pedagogical space where ethical,
emotional, and intercultural learning took place. Collaboration between disciplines also proved
enriching, aligning with Vygotsky’s social constructivist theory ([22], [13]). Ultimately, students
observed direct connections between theory and practice, thereby validating the arguments for
the pedagogical effectiveness of SL in STEM curricula ([5]). Future work should continue explor-
ing how structured reflection, preparatory training, and sustained partnerships with community
organisations can maximise these learning outcomes.
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(2023). Service-Learning Activity in a Statistics Course. In International Conference on Mathematics
and its Applications in Science and Engineering (pp. 317-324). Cham: Springer Nature Switzerland.
https://doi.org/10.1007/978-3-031-49218-1 23

[19] Rasteiro, D.M.L.D., Queiruga-Dios, A., Hernández Encinas, A., Santos Sánchez, M.J., de Almeida, M.B.,
Caridade, C.M.R. (2025). Bridging Academic Learning and Community Service. In: Rasteiro, D.M.L.D.,
YIlmaz, F., Queiruga-Dios, A., Mart́ın Vaquero, J., Mierlus Mazilu, I. (eds) Mathematical Methods for
Engineering Applications. ICMASE 2024. Springer Proceedings in Mathematics & Statistics, vol 490. Springer,
Cham. https://doi.org/10.1007/978-3-031-84151-4 28

[20] Shea, L. M., Harkins, D., Ray, S., & Grenier, L. I. (2023). How critical is service-learning implementation?,
Journal of Experiential Education, 46(2), 197-214. https://doi.org/10.1177/10538259221122738

[21] Toncar, M. F., Reid, J. S., Burns, D. J., Anderson, C. E., & Nguyen, H. P. (2006). Uniform Assessment
of the Benefits of Service Learning: The Development, Evaluation, and Implementation of the Seleb Scale.
Journal of Marketing Theory and Practice, 14(3), 223–238. https://doi.org/10.2753/MTP1069-6679140304

[22] Vygotsky, L. S. (1978). Mind in Society: Development of Higher Psychological Processes (M. Cole, V. Jolm-
Steiner, S. Scribner, & E. Souberman, Eds.). Harvard University Press.

[23] Yarbrough, D. (2024). COMPLETE ISSUE JSLHE Volume 19 Summer 2024. Journal of Service-Learning in
Higher Education, 19.

Polytechnic University of Coimbra, Coimbra, Portugal
Email address: dml@isec.pt

Universidad de Salamanca, Salamanca, Spain
Email address: queirugadios@usal.es

Universidad de Salamanca, Salamanca, Spain
Email address: smjesus@usal.es
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