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ABSTRACT

Background: Social-emotional learning (SEL) has been shown to improve academic
and mental wellbeing outcomes for engineering students. However, research on SEL
in engineering education is limited in non-Western settings. Technical and Vocational
Education and Training (TVET) is a broad set of educational tracks that are non-traditional
paths to engineering and have become a priority to promote youth employment in Sub-
Saharan Africa. Street-connected youth (SCY) are a vulnerable population for whom
targeted interventions are needed to enhance access to education, psychosocial support,
and social reintegration.

Purpose/Hypothesis: This study examined social-emotional and mental wellbeing
development for students and alumni of a TVET center in Western Kenya which integrated
localized engineering education with SEL-focused curricula. This blended engineering and
SEL educational model can improve students’ wellbeing and support their social and
academic reintegration.

Design/Method: This study used a mixed methods approach. Quantitative data was
collected via paper surveys (n = 38 students) to assess students’ wellbeing through the
social determinants of mental health (SDoMH) framework. Semi-structured interviews
were conducted (n = 21 students and n = 7 alumni) and analyzed through inductive and
axial coding. Participants were aged 16-24 years.

Results: The school’s SEL programs improved students’ abilities to cope with stress,
develop support networks, and maintain their mental wellbeing after graduation. The TVET
center insulated students from stressors by providing basic needs, academic support, and
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a supportive and stable community. However, some students continued to struggle with
trust in peers and stress management. Alumni coped with stressors related to financial
instability and separation from social support networks at the institution. Students and
alumni expressed positive opinions of self-development, confidence in their technical
skills, and hope for their future.

Conclusions: Students frequently attributed their wellbeing to the school’s SEL resources.
The findings contribute to discussions on SEL in engineering education and adapting
SEL frameworks to diverse socio-economic and cultural contexts to better support
marginalized populations of adolescents and young people globally.

INTRODUCTION

Engineering students around the world face demanding academic expectations, competitive
environments, and high rates of stress (Jensen & Cross, 2021). Such challenges can negatively
affect mental health and wellbeing, which in turn are associated with worse academic outcomes
(Bork & Mondisa, 2022; Danowitz & Beddoes, 2022). Social-emotional learning, if incorporated in
engineering education, can benefit engineering students’ wellbeing and educational outcomes
(Elmi, 2020; Jobel et al., 2024; LaBelle, 2019; Riemer, 2003).

Research on the interplay of mental wellbeing and STEM education is limited, especially in
low and middle-income countries (LMICs) (Deitz et al., 2021). Additionally, evidence-based SEL
programs have typically been designed for Western educational settings and may not have
the same impact elsewhere (Jones et al., 2020; Raisch et al., 2024). Emerging work suggests
“decolonizing” engineering education by recentering localized, indigenous engineering
methods that develop contextually appropriate problem-solving approaches and foster the
self-determination of local communities (DeBoer et al., 2022; Forrest & Seniuk Cicek, 2021;
Hess & Strobel, 2013; Seniuk Cicek et al., 2023).

Kenya is a non-Western LMIC with a large youth population. TVET may hold great potential
for helping propel Kenya’s economic development, and the Kenyan government has recently
undertaken efforts to make these programs more accessible for its youth (Odhiambo & Wario,
2015; UNESCO-UNEVOC International Centre for Technical and Vocational Education and
Training, 2018).

The existing, though limited, research indicates that Kenyan youth face numerous mental health
challenges (Kumar et al., 2024; Ndetei et al., 2022; Obinna et al., 2021). Underdiagnosis and gaps
in resources and mental health literacy have led to inadequate treatment (Wado & Wekesah,
2022). In particular, street-connected youth (SCY) in Kenya disproportionately experience mental
health challenges and limited healthcare access (Embleton et al.,, 2012, 2013, 2018). Addressing
such challenges would reduce social barriers and improve the wellbeing, resilience, and life skills
of SCY in Kenya (Embleton et al., 2020b; Sitienei & Pillay, 2019).

In this work, we present a mixed-methods study of students and alumni from a TVET institution
in Western Kenya to evaluate the impact of the institution’s SEL programs on students’” mental
wellbeing and post-graduation outcomes. We used the “social determinants of mental health
(SDoMH)” (World Health Organization [WHO], 2014) to situate our key concepts of social-emotional
outcomes, well-being, and mental health, which we clarify in the Framework section below.

This work provides empirical evidence on the largely positive effect of culturally grounded SEL
on students’ preparation for long-term success in engineering pathways within non-dominant
contexts underrepresented in engineering education research. Our work contributes to the
decolonization of engineering education in Sub-Saharan Africa (SSA) by analyzing key wellbeing
outcomes of culturally appropriate SEL interventions and localized engineering educationin a TVET
center for adolescents and young people, many of whom are former SCY. Furthermore, our work
provides an example of developing a contextually appropriate approach for studying engineering
education in marginalized contexts.
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BACKGROUND

To understand the experiences of TVET students, including former SCY, in Western Kenya, we
first examine the state of student mental wellbeing in engineering education broadly and the
educational approaches that support wellbeing outcomes. We also present the limited research
on wellbeing, mental health, and social-emotional learning in LMICs. We then focus on the role
TVET has within Kenya’s engineering education landscape and the wellbeing challenges faced by
Kenyan youth and SCY in particular.

MENTAL WELLBEING IN ENGINEERING EDUCATION

Globally, engineering students face high rates of mental health and wellbeing challenges (Gabriel
et al.,, 2025; Reta et al., 2020; Singh & Jha, 2013). A review of 23 studies on engineering students
across 10 countries found that 33.1% of all students had moderate or higher depressive symptoms
(Gabriel et al.,, 2025). In the US, engineering students report high levels of stress, anxiety, and
depression, yet consistently underutilize treatment services (Asghar et al., 2024; Whitwer et
al., 2025). These patterns are often reinforced by a culture within engineering education that
normalizes overwork, discourages emotional vulnerability, and stigmatizes help-seeking (Bork &
Mondisa, 2022; Jensen & Cross, 2021). Furthermore, the relationship between mental wellbeing
and academic success is cyclical: educational access and quality support wellbeing, while
untreated mental health concerns can impair cognitive function, academic performance, degree
completion, and weaken peer relationships (Atkins et al., 2010; Fergusson & Woodward, 2002;
Fletcher, 2008; Hale & Viner, 2018).

SOCIAL AND EMOTIONAL LEARNING AND ITS IMPACT ON STUDENT OUTCOMES

The link between mental wellbeing and academic success highlights the need for proactive,
embedded support within engineering programs. Given the role of school climate in shaping
wellbeing (Viner et al., 2012), engineering education may benefit from making wellbeing resources
more visible, accessible, and culturally responsive. Educational resources have now become
standard to support student development of SEL competencies such as self-awareness, self-
management, social awareness, relationship skills, and responsible decision-making (Collaborative
for Academic, Social, and Emotional Learning [CASEL], 2020; Jobel et al., 2024; Prothero, 2026) to
improve academic and mental health outcomes (Elmi, 2020; LaBelle, 2019; Riemer, 2003).

In engineering education, SEL can be fostered through various pedagogical strategies, including
project-based learning (Lee, 2022), integrationinto lab-based and team activities (Jobel et al., 2024),
and curricular frameworks like Social Emotional cum Active Learning (SEAL) (Sri & Bhavani, 2024).
Faculty training, reflective practices, and experiential learning environments further reinforce SEL
competencies (Elmi, 2020; Garner et al., 2018). These methods have improved students’ resilience,
collaborative capacity, and communication skills, especially for students from underrepresented
backgrounds. Emotional regulation and relationship skills help students manage setbacks and
reduce anxiety, leading to greater persistence and retention in engineering programs (Jobel et al.,
2024). SEL also enhances cognitive engagement, classroom belonging, and long-term wellbeing
(Elmi, 2020; Garner et al., 2018).

RESEARCH GAPS IN STEM EDUCATION AND SEL IN KENYA

LMICs are underrepresented in both STEM education research and in research on learning and
psychosocial factors at large. A prior analysis found STEM education research focused predominantly
on the United States, Australia, Chinag, and Spain (Cai et al., 2023). Similarly, most evidence-based
SEL programs were developed in Western contexts and thus may not be relevant to other cultures
(Jones et al., 2020; Raisch et al., 2024). The methods used in STEM education and SEL research
from Western, Educated, Industrialized, Rich, and Democratic (WEIRD) country contexts also may
be inappropriate in other settings (Broesch et al., 2020). Additionally, LMIC adolescent and child
mental health comprises just 2% of mental health data globally (Zhang et al., 2025). We narrow in
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on Kenya as a non-WEIRD country where studying both engineering education, particularly TVET,
and youth mental wellbeing is highly relevant.

TVET in Kenya

In TVET programs, students receive general knowledge and study the technologies, sciences,
and practical skills related to a particular sector in the country’s labor market. This training may
involve apprenticeship and/or on-the-job training (Tripney & Hombrados, 2013). The Kenyan
government has focused on promoting TVET to help the country’s “youth bulge,” its large and
growing population of adolescents and young people (AYP), attain employment and pursue
entrepreneurship (Odhiambo & Wario, 2015). TVET programs also increase educational access,
giving students second chances at secondary education (UNESCO-UNEVOC International Centre
for Technical and Vocational Education and Training, 2018). TVET further has the potential for
expanding educational access and local economic opportunities in rural communities across
Kenya (Achoka et al., 2007; Heti, 2013).

Mental Wellbeing & Street-Connected Youth in Kenya

Mental wellbeing is understudied in Kenya and SSA (Osborn et al., 2021) despite the few existing
studies signaling that mental health challenges substantially burden AYP in the region (e.g.,
Kumar et al., 2024). Mental disorders were the second leading cause of disability among AYP in
Kenya in 2019 (Kumar et al., 2024), with depression, anxiety, substance use, and academic stress
contributing to mental health challenges (Ndetei et al., 2022; Obinna et al., 2021). Treatment gaps
persist due to stigma, lack of mental health literacy, resource constraints, and underdiagnosis,
leaving one in eight adolescents with a diagnosable disorder but fewer than one in 10 accessing
care (Wado & Wekesah, 2022). Culturally appropriate interventions, including school-based
programs, are recognized as essential to addressing these gaps (Memiah et al., 2022; Ministry of
Health, Kenya, 2020).

SCY in Kenya face extreme risks to their mental wellbeing. Many SCY are working or living on the
streets due to poverty, family breakdown, abuse, or political violence which exposes them to
further trauma (Doornbos et al., 2017; Sitienei & Pillay, 2019; Sorber et al., 2014). Lacking access
to healthcare, they disproportionately experience untreated mental health disorders, substance
abuse, and other preventable morbidities (Embleton et al., 2012, 2013, 2018). SCY experience
persistent fear, anxiety, hopelessness, and social stigma, often facing verbal and physical abuse
(Embleton et al., 2020aq; Sitienei & Pillay, 2019).

Despite these hardships, many SCY in Kenya express a strong desire to return to school, secure
employment, and improve their lives (Sorber et al., 2014). However, interventions that simply
placed SCY in schools or homes frequently failed because they neglected the youths’ perspectives
and holistic needs; effective solutions integrated shelter, poverty alleviation, counseling, and
empowerment programs focused on building life skills and resilience to support social reintegration
(Sitienei & Pillay, 2019). Additionally, addressing the mental wellbeing complexities faced by SCY
is crucial to breaking cycles of stigma, discrimination, and instability while promoting long-term
wellbeing and inclusion (Embleton et al., 2020b).

PURPOSE & RESEARCH QUESTIONS

To address these gaps, this study investigates the impact of a Kenyan TVET institution’s SEL
programs and environment on students’ mental wellbeing during their studies and following
graduation. Many of the institution’s students are also former SCY. In this study, the SEL programs,
social services, engineering curricula, community, and residential environment at the institution
are recognized as social determinants of mental health (SDoMH) for students. We explore students
exposure and access to three critical areas of the SDoMH framework (Parents, Families, and
Households; Local Services; and Community) to better understand how institutional determinants
impact and mediate students’ mental wellbeing. This research contributes to the limited body of
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literature discussing the role of SEL in supporting engineering students in LMICs. To achieve these
objectives, we address two research questions:

RQ1: How do social determinants of mental health at a localized engineering-focused
TVET institution impact student mental wellbeing?

RQ2: How do social determinants of mental health at a localized engineering-focused
TVET institution impact alumni mental wellbeing after graduation?

CONCEPTUAL FRAMEWORK: SOCIAL DETERMINANTS OF MENTAL
HEALTH (SDoMH)

We use the World Health Organization (WHO)’s definition of mental health: “a state of well-being
in which every individual realizes his or her own potential, can cope with the normal stresses of life,
can work productively and fruitfully, and is able to make a contribution to her or his community”
(WHO, 2014, p. 12). Throughout this paper, we also refer to mental wellbeing, which we consider
a broader concept than mental health. The National Academies of Sciences, Engineering, and
Medicine (NASEM) defines mental wellbeing as including “a sense of personal safety and security,
emotional support and connection, mechanisms to cope with stressors, and access to services
when appropriate for short- and long-term care” (NASEM, 2021, p. 28). While mental health
focuses on a person’s psychological functioning (WHO, 2014), mental wellbeing goes beyond
mental health to account for their interpersonal relationships, access to care, and overall life
satisfaction (NASEM, 2021).

In this study, we explore wellbeing through the SDoMH framework (WHO, 2014). Rather than
identifying symptoms of mental illnesses, which can be culturally dependent, the SDoMH
framework identifies external circumstances and events in a person’s life that contribute to their
mental wellbeing. The WHO defines SDoMH as “those conditions in which people are born, grow,
live, work and age that impact health and well-being, and the health systems that they can access,
which are shaped by economic, social, environmental policies and politics” (Carod-Artal, 2017,
p. 35). The SDoMH framework also accounts for how an individual leverages stress management
and social-emotional tools to respond to stressors (Osborn et al., 2021; WHO, 2014). The WHO
categorizes SDoMH into five areas: Life-course (i.e., life stages such as childhood or adolescence),
Parents, Families and Households (i.e., parenting behaviors and material conditions), Community
(e.g., safety and attributes of the natural and built environment), Local Services (e.g., education,
health care), and Country Level Factors (e.g., inequality, governance, conflict) (WHO, 2014, p. 17).

The SDoMH framework aligns well with our study for several reasons. First, prior work has
demonstrated that these social determinants are associated with mental health in SSA and
specifically in Kenya (Magige et al., 2025; Marage et al., 2023; Osborn et al.,, 2020). SDoMH also
supports the linkage between mental health and educational outcomes. Children who are socio-
economically disadvantaged are more likely to have obstacles to mental and physical health,
and these conditions are direct predictors of worse educational and occupational success. As
a result, SDoMH factors continue compounding, reinforcing disparities in health, education, and
employment across generations (Hale et al., 2015; Osborn et al., 2020).

We adapted the framework to address SDoMH relevant to Tumaini. The Kenyan co-authors of
this report led the framework adaptation process to ensure alignment with the local context. We
determined that Life-course and CLF were not within the scope of the institution’s research goals;
however, the remaining three SDoMH areas aligned clearly with the institution’s scope of work. We
tailored the definitions of these three areas to focus on the community, environment, and services
at the institution. Our adapted definitions are included in Table 1.

STUDY CONTEXT AND COLLABORATION

Our study participants were from Tumaini Innovation Center, a TVET center located outside of
Nairobi but in an urban center in Kenya; some coauthors of this manuscript were leadership, staff,
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SDoMH AREA OPERATIONALIZATION WITHIN THE TUMAINI CONTEXT AND
PROGRAMMING

Parents, Families, and Households (PFH)  Access to basic needs (food/nutrition, water, sanitation, housing),
housing and employment conditions (street-connectedness),
parental employment and household income, parental physical
and mental health, pregnancy and maternal care, social support,
exposure to substance use

Community Trust and safety among students and staff in the school
environment, community-based participation in extracurricular
clubs and sports at the school

Local Services Education provision, social services (financial support, housing
aid, childcare, job-placement support), SEL programs (Guidance &
Counseling, courses: Mentorship, Life Skills, and Communication Skills)

and instructors at Tumaini. As of the time of publication, the institution focuses on training its
students in six accredited vocational tracks (referred to as “courses”): motor vehicle technology,
hairdressing, beauty therapy, food and beverage technology, electrical wiring, and arc welding
and fabrication. Across these tracks, students also take foundational courses in literacy, numeracy,
communication, and Localized Engineering. The Localized Engineering Education curriculum
evolved over a decade of collaboration and was co-developed by some members of the author
team at the institution by tailoring and applying the Localized Engineering in Displacement
(LED) framework to enhance learner engagement and agency by focusing learning activities in
each TVET course on student-identified needs and indigenous knowledge (DeBoer et al., 2022;
Radhakrishnan et al., 2021). As demonstrated in ongoing LED research, the localized engineering
course itself includes SEL activities (e.g., reflection and social awareness) and SEL outcomes (e.g.,
learner agency and self-actualization) through its focus on student leadership and student-driven
solutions for local problems (DeBoer et al.,, 2022). The students complete one year of classes,
including a summer “attachment” (akin to an internship) before returning to the institution
for graduation.

Inadditiontotechnical education, Tumaini’s mission comprises four objectives: rescue, rehabilitation,
reintegration, and resocialization. To support students’ holistic development, Tumaini offers social
services (e.g., financial aid, job-placement support, and childcare services) and SEL programs,
which fall under the Local Services area of SDoMH. Tumaini employs a team of social workers to
support these services and lead community outreach and recruitment initiatives. Social workers
also contribute to the PFH area by reconnecting SCY with family members.

SEL programs at the institution include standardized SEL courses and Guidance & Counseling
services; the standardized SEL courses include Life Skills and Communication Skills which are
part of the NITA Grade III TVET Curricula. To complement standardized courses, the institution
developed a Mentorship course to offer guidance and help students develop confidence, creativity,
innovation skills, and goals for their future. Mentorship offers a flexible lesson plan to address
students’ needs and interests including mental health awareness, stress management, and family
planning.

Guidance & Counseling (G&C) is an essential part of the TVET institution’s student supports. While
studying, students meet with G&C staff as needed; some students regularly meet one-on-one with
a guidance counselor while other students benefit from group counseling. All students participate
in the G&C course, which covers topics such as substance use awareness, stress management,
and anger management. Guidance counselors are not only a significant local service for students,
but they also act as a critical part of the community at the TVET institution. G&C also supports
students who are coping with stressors related to PFH including substance use and parental
relationships.

Additionally, while the institution accepts day scholars from the nearby community, it was designed
first to serve as a boarding school for former SCY and students whose primary residence is located
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far from the school. This residential setting and the provision of other basic needs contribute to the
Community and PFH areas of SDoMH.

By centering the technical curriculum around community-based engineering projects, integrating
SEL activities into engineering activities, providing standard and individualized SEL resources,
students learn the skills and knowledge needed to lead successful, sustainable lives in which they
can contribute to their community in meaningful ways.

POSITIONALITY

This study was conducted as a part of an ongoing partnership between the leadership and
teachers at the Tumaini Innovation Center and researchers from two universities in the U.S.
(Purdue University and San Francisco State University). The author team for this paper includes
authors from all institutions in the cross-national partnership. The U.S. author team is led by
undergraduate students in engineering (co-authors 1-4) who participated in an international
research program funded through the National Science Foundation (NSF). They were mentored
by faculty members at the two U.S. institutions (co-authors 5-7) who coordinated this program.
Our Kenyan co-authors include instructors, guidance counselors, and social workers (co-authors
8-14) at Tumaini.

The Kenyan and U.S. faculty co-authors acted as research advisors for the undergraduate
engineering student researchers. The undergraduate research team worked closely with Kenyan
authors on-site to develop relevant research questions and culturally appropriate data collection
methods. This study was developed to address the needs and interests of the TVET institution
(as identified by the Kenyan co-authors) while engaging undergraduate engineering students in
educational research and intercultural learning. Our team aimed to build on the strengths offered
by our diverse team, including the expertise of the Kenyan co-authors in teaching and supporting
the students at the TVET institution, the research methods expertise of the U.S. faculty members,
and the engineering and data analysis skills of the undergraduate research team.

METHODS

This study used a convergent mixed methods approach with a primary emphasis on qualitative
data (Crede & Borrego, 2010; Creswell & Plano Clark, 2017). In interviews with students and
alumni, participants described their personal experiences and perceived mental wellbeing and
spoke about specific SDoMH (as categorized in Table 1). The quantitative survey complemented
the qualitative data by assessing students’ access and exposure to SDoMH, which provided us
with important context for interpreting our qualitative results. Figure 1 depicts the steps of our
mixed methods design, per recommendations for engineering education researchers using mixed
methods (Crede & Borrego, 2010). We use the term “students” to refer to participants enrolled
at the institution at the time of data collection and “alumni” to refer to participants who had
completed their year of coursework at the institution by the time of data collection.

DATA COLLECTION

In total, 38 students—28 boys/men and 10 girls/women—completed the survey. (As AYP, we will
subsequently use men and women as shorthand to describe adolescent and youth boys/men and
girls/women.) We conducted semi-structured interviews with 21 students, including 17 men and
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four women; 16 of the student interviewees also completed the survey. Additionally, 16 student
interviewees consented to being recorded during the interview, four declined to being recorded,
and one wished to stop the recording towards the end of their interview. During each unrecorded
interview or part of the interview, the interviewee consented to the interviewer taking notes on
responses for analysis.

We also interviewed seven alumni from the 2022-2023 graduation cohort of the TVET institution.
Six of these interviews were conducted over the phone with alumni who were unable to meet
at the school. Given our human-subject protocols, we could not ask for consent over the phone.
Therefore, interviews could only be conducted with alumni who had signed consent forms to
participate in the research study in previous years. Alumni were also asked to answer questions
related to career development and job-placement for an adjacent study under the same research
program and Principal Investigators (PIs).

Interview Protocol for Students

We developed a semi-structured interview protocol to allow interviews to be tailored to each
participant while also being aligned with five main categories (shown in Table 2); example questions
areincluded in Appendix A. We developed the first two categories based on the research interests of
the TVET institution and the remaining three categories aligned to the three SDoMH areas identified
as priorities. We narrowed the PFH area to Substance Use to focus on the specific research interests
of the G&C staff at Tumaini; we included a broader set of PFH questions in the student survey.
The interview protocol did not include a demographics section; however, we recorded the gender
of each interviewee and any additional demographic information (e.g., age, Kenyan ethnic/tribal
identity) that they discussed during the interview. At the end of the protocol, participants were
asked if they had any suggestions for the institution or comments about the research study.

CATEGORY PURPOSE
Perceived Mental Wellbeing Asked students to provide a direct account of their mental health journey
Stress and Coping Mechanisms Directly addressed perceived causes, symptoms, and methods for

managing stress

Community Requested students discuss how they relate to the Tumaini community
Local Services Addressed the impact of services offered at Tumaini
Substance Use Specifically addressed students’ experiences with substance use from their

own histories or peers’ histories

Interview Protocol for Alumni

To better understand the trajectory of students’ wellbeing after graduation, we interviewed recent
alumni. We used a semi-structured interview protocol similar to Table 2, which we developed in
collaboration with a second research team to reduce respondent fatigue and answer both teams’
research questions in one conversation. Demographic questions were included in the interview
protocol because the alumni did not participate in the survey. An outline of this protocol is included
in Appendix B.

Student Surveys

Our full team developed and localized survey questions related to wellbeing and SDoMH for this study;
these questions were not from an existing assessment tool. Table 3 presents a list of topics addressed
in the survey and their alignment to the SDoMH framework. The full survey is included in Appendix C.

When developing questions related to perceived wellbeing, we chose to explore self-esteem
and confidence because these factors are associated with social-emotional as well as mental
wellbeing in adolescents (Masselink et al., 2018; Trajkovi¢ et al., 2023). The final survey section
provided space for students to write any additional symptoms, thoughts, or feelings that they
wanted to share with the research team.
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SDoMH AREA QUESTION TOPICS

Parents, Families, and Households (PFH)  Family background, parental employment status, housing status
before arriving at the institution, exposure to substance use

Community Difficulty making friends, access to social support systems, feelings
of belonging in the community, trust in peers, exposure to bullying
at the institution, exposure to crime at the institution

Local Services Educational background, perceived effectiveness of the TVET
institution’s mental health resources, access to healthcare and
sanitation services, parental status

Other Topics Demographics (gender, age, tribal identity), self-assessments of
mental wellbeing (self-esteem and confidence, coping mechanisms,

icidalit
suicidality) Table 3 Outline of Student Survey.

All survey questions were presented both in English and Kiswahili. We first developed the survey
in English. A Kiswahili teacher translated the English text to Kiswahili, and other Kenyan co-
authors validated the translations. During the survey administration, students who consented
to participate in the study took the survey in an exam-like classroom setting. Participants took
between five and 45 minutes to respond to the survey.

ETHICAL CONDUCT OF RESEARCH

Ethical approval for this study was granted by the Purdue University Institutional Review Board
(Approval No. 1512016897) and Kenyan NACOSTI [AIU/IERC/EXT030/2021]. To ensure that we
followed a culturally appropriate consent process, we worked with Kenyan mentors and co-authors
to schedule an in-class presentation of the research purpose, data collection methods, and data
sharing and privacy policies. A Kenyan instructor also explained these methods in Kiswahili and
students were given time to ask questions to research team members before signing the consent
form.

DATA ANALYSIS

In the first stage of data analysis, the quantitative survey data and qualitative interview data
were analyzed separately by different research team members. After this initial data analysis,
we conducted the interpretation phase of the data analysis together, identifying connections
between data sets to address both research questions.

Qualitative Data Analysis

The majority of interview recordings were transcribed using an automatic transcribing software,
Otter.ai. We did not use the Otter.ai software for the four interviews that were conducted in
Kiswahili; the recordings for these interviews were translated and directly transcribed by a Kenyan
co-author.

After transcription, we analyzed qualitative data through multiple rounds of coding (Saldana, 2013).
In our first round, a minimum of two researchers individually read each interview and performed a
combination of descriptive and in vivo coding. The descriptive coding allowed us to generate a list
of topics that students were bringing up, while the in vivo coding allowed us to capture participants’
exact words to describe their lived experiences, which is particularly important for participants in
marginalized groups (Saldana, 2013). In our second round of coding, we then applied a priori
coding to explore the alignment of our interview data with the SDoMH framework. We used the
three areas of SDoMH (defined in Table 1) as three of our a priori codes and a fourth code for self-
assessments of overall mental wellbeing.

In our third round of coding, one researcher conducted axial coding to identify common categories
across these two data sets and to link codes from Round 1 and Round 2 into categories and
sub-categories (Saldana, 2013). The definitions and organization of these categories were refined


https://otter.ai/
https://otter.ai/

through ongoing discussion with the larger research team, resulting in three central themes that
captured the impact of the institution’s SEL programs on students’ development.

Quantitative Data Analysis

We calculated descriptive statistics for participant demographics and student exposure to SDoMH
such as healthcare access, social support, gender, and substance abuse exposure, providing
insight into students’ wellbeing and demographic trends.

Interpretation

In the interpretation stage of analysis, we identified key quantitative results that helped us draw or
situate inferences regarding the themes developed during the qualitative data analysis (Creamer,
2018). For example, we integrated statistics describing parental employment rates with qualitative
data describing participants’ access to basic needs and financial stability to better describe student
exposure to financial stressors at home. This integration also follows Crede and Borrego (2010)’s
recommendations.

RESEARCH QUALITY

Throughout our study, we abided by and revisited several aspects of the process-aligned
framework for exhibiting research quality that Walther et al. (2013) developed for interpretive
engineering education research. We describe how we leveraged Walther et al.’s framework in
our study in Table 4.

TYPE PROCEDURES FOR THIS STUDY

Theoretical validation We prioritized key concepts that we then tailored to local contexts and used
purposive sampling under authority of Kenyan co-authors.

Procedural validation We used constant comparative method via open then axial coding; we repeatedly
checked interpretive awareness through cross-national team conversations.

Communicative validation ~ We collaborated in a USA-Kenyan team to establish genuine dialogue and develop
the USA team’s contextual awareness; we explored respondents’ contrasting
accounts through probes in semi-structured interviews.

Pragmatic validation Our collaborative research design aligned with precedent from the decade of
practice between the Kenyan and USA PIs; we had a diverse set of respondents
including students and alumni.

Process reliability We documented interview protocols; we practiced mock interviews before
conducting actual interviews; we conducted member checking; we reviewed
transcripts for accuracy; we separated descriptive and interpretive coding across
sub-teams focused on qualitative and quantitative data.

LIMITATIONS

Our study’s gender demographics were skewed (10 women out of 38 students; four women
out of 21 in student interview), but this distribution reflects the institution’s male-dominated
student population. Additionally, we had a limited alumni sample size (n = 7). Contacting
and interviewing alumni was logistically more difficult than interviewing students at Tumaini.
Therefore, this study may underrepresent alumni who were working full-time and could not
make time for an interview or who could not afford the cost of cell service or transportation for
an interview. More robust methods for TVET alumni engagement and follow-up are necessary
for future research that is representative of the varied transitions of former SCY from TVET
institutions. Lastly, the institution’s student population was linguistically diverse and had a
wide range of literacy levels in English, Kiswahili, and numerous local languages. The student
survey was given in both English and Kiswahili but student comfort in written responses varied
in both languages.

Lumpp et al. 203
Studies in Engineering
Education

DOI: 10.21061/see.225

Table 4 Quality Management
Framework.



RESULTS

Our research findings yielded one important message: the SEL implemented in the TVET curriculum
improved students’ abilities to cope with the stresses of life and pursue academic and professional
aspirations. The students expressed positive opinions of self-development that they ascribed to
their time at Tumaini. These expressed changes are categorized into three themes and related
subthemes: Developing Coping Mechanisms, Limiting Exposure to Stressors, and Developing Support
Networks. Each theme was constructed using a combination of qualitative and quantitative data
from the student and alumni datasets. All three themes are used to answer our research questions.

Figure 2 provides a map of our key themes responding to RQ1 and RQ2. Local Services serve as the
central thread throughout our Results as we characterize the impact of various services on students’
mental wellbeing. The first theme, Developing Coping Mechanisms, characterizes a key outcome
of both the Local Services and Community areas of SDoMH. The second theme, Limiting Exposure
to Stressors, addresses risk factors primarily related to PFH and the impact of the Local Services on
students’ exposure to these risk factors. The last theme, Developing Support Networks, addresses
factors primarily related to Community and the impact of Local Services on the development of
trust in social networks. The Developing Coping Mechanisms theme connected with the latter
two themes in the sense that coping mechanisms were developed through support networks
at Tumaini, and coping mechanisms then helped alumni navigate stressors after graduation.
We therefore present this theme first and then highlight connections throughout descriptions of
subsequent themes.

Throughout our reporting of these themes, we answer RQ1 by outlining factors that contributed
to student mental wellbeing with explicit reference to the role of SEL, academic, and residential
services at the institution. We highlight examples of students describing their mental wellbeing
outcomes within each theme. We address RQ2 through alumni perspectives on the stressors,
support networks, and coping mechanisms that were most significant during their transition to
post-graduation life. We report quantitative results within the themes and subthemes that they
align with to provide additional context for the qualitative findings.

THEME 1: DEVELOPING COPING MECHANISMS

Tumaini’s Local Services played an important role in promoting student development of coping
mechanisms for managing stress and avoiding substance use. In our analysis, we defined coping
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mechanisms as any skill the students mentioned developing that helped them navigate stress
and improve their wellbeing. In the survey, 95% of students agreed or strongly agreed with the
statement, “I have strategies and methods to deal with stressful, negative, or nervous thoughts
and feelings.” Students frequently referenced coping mechanisms such as praying, reading the
Bible, listening to music, exercising, participating in extracurriculars, spending time with friends,
and talking with guidance counselors. These strategies were often essential for alumni after
moving away from Tumaini. For example, an alum who began additional studies at another
institution and encountered new stressors spoke about using coping mechanisms they learned at
Tumaini, such as searching for someone to talk to, writing things down, listening to music, taking
a walk, and running every morning.

How Coping Mechanisms Were Developed

Through Guidance & Counseling services, Life Skills, and Mentorship courses, students learned how
to identify sources of stress and problem-solve using strategies for stress and anger management.
Students frequently reached out to guidance counselors to help navigate challenges and embrace
new coping strategies. From group and individual counseling, students learned about the effects
of substances and strategies for avoiding substance use. A student highlighted these learning
outcomes: “Firstly, Tumaini, it has really showed me I can do my hobbies if I'm stressed out. I don’t
need to do drugs” (S5).

Peer relationships, a pillar of the Community SDoMH area, were especially conducive to coping
strategy development. For instance, a student shared how they manage stress: “So I just make
my mind busy by associating with friends. Playing with friends, playing football” (S12). Students
expressed that their friends had helped them manage stress and motivated them to not give up,
specifically when overcoming substance use:

Sharing my personal stories to [my friends] that’s what we do most of the time. And this
makes us very happy. Because when you hear someone’s story and you had something
like stress about your story, your past when you hear someone someone’s story and
gives you motivation to not give up. (S13)

By sharing their histories, students were able to build reciprocal relationships in which they
supported each other’s social-emotional learning and mental wellbeing.

Developing Social and Communication Skills

Support from the Guidance & Counseling staff was especially critical during the beginning of the
school year when students were adjusting to the new environment. Notably, 47% of students
reported that it was difficult to make friends when they first arrived at Tumaini, but only 24%
of students found it difficult to make friends at the time they were surveyed ten months later.
Encouragement from guidance counselors during this transition mitigated students’ stress and
motivated socialization. A student recounted, “I tried to start alone, and then a teacher of guiding
and counseling told me to stay with people so I can get more interactive with them” (S15). Support
from G&C helped students begin building critical support networks.

Alumni attributed interpersonal communication skills as being among the most influential learning
outcomes from their time at Tumaini. One alum described these skills:

Tumaini taught me how to accommodate everyone, I learned about temperament
and so many things about psychology... It really taught me a lot about reading people,
learning how to handle the way they are and how to live peacefully with every person
and also leadership skills. (A3)

Alumni noted how their improved social-emotional aptitude helped them navigate interpersonal
relationships after graduation such as living with others. These learning outcomes helped alumni
succeed in life beyond their technical careers.
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Connection to Other Themes

The Coping Mechanisms theme does not have any sub-themes, but rather, it connects to the next
two themes (as shown in Figure 2), and therefore additional examples of how this theme appeared
in our interviews are included in the next two sections.

THEME 2: LIMITING EXPOSURE TO STRESSORS

)

Tumaini’s residential setting and provision of stable housing and basic needs limited students
exposure to PFH stressors during their year of study. Such stressors included financial instability,
lack of access to basic needs, and exposure to substance use as a negative coping strategy
throughout adolescence. After graduation, alumni were reintroduced to these stressors, which
they navigated using the coping mechanisms they learned at Tumaini.

Access to Basic Needs and Educational Opportunities

Aligned with PFH, Tumaini provided students with access to food, water, clothing, housing, health
and hygienic care, and academic support, protecting them from financial stressors. During
interviews, students frequently cited access to basic needs as one of the most influential resources
offered at the school. For example, one student explained:

Before coming to Tumaini, there were a lot of things that I had in mind. Like, I have
stress or something like that. Some things like that. Because of the challenges I was
facing. But after enrolling in this school, I was just okay. Because I find everything, food,
everything I need, so I'm good mentally. (512)

As this quote shows, students experienced reduced stress related to accessing basic needs and
improved mental wellbeing.

For students with challenging or unsafe home environments, living at Tumaini distanced them
from this stressor and improved their perceived safety. However, students who lived at the school
were not completely protected from family-related stressors. One student shared that they were
sometimes called home from school to address family-related challenges.

Tumaini also limited students’ stress related to their lack of education and job prospects. Access to
affordable or free education was a primary reason students attended Tumaini. Most of the students
surveyed had not completed secondary school prior to enrolling at Tumaini. Family history and
parental employment significantly impacted students’ financial stability and educational access.
One student explained, “When I was out of school, my high school, I was very stressed because no
one wanted to, to pay my school fees. It gave me a lot of stress” (S13). As this student indicates,
lack of financial support for education was a major stressor prior to enrollment at Tumaini.

Succeedingin their courses helped students relieve stress and prevent suicidal ideation. One student
spoke about how engaging in their coursework helped them overcome feelings of shame about
their history as a former SCY because education was an equalizing factor among the students.
Students and alumni derived feelings of pride and achievement from their studies, illustrating
how educational opportunity and persistence in technical coursework positively contributed to
their mental wellbeing.

Substance Use

Tumaini also limited students’ exposure to substance use while supporting students with histories
of such use as they navigated sobriety. One student described, “We started guiding and counseling
lesson[s] on every Wednesday. So we [were] taught, on the effects [of drugs], and [...] it changed
my mind about how I felt about drugs. I think it has changed me” (S21). Even students who
expressed having no history of substance use shared that they had learned about substance use
at the institution and saw changes in the students who had a history of drug use.

This learning environment was especially conducive for students becoming sober because their
exposure to peer pressure was significantly limited. For example, one student admitted, “I never
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did like [using drugs]. But the pressure from my friends, and my environment and surroundings just
pushed me to do it” (S5). Another student described the significant influence that peer pressure
had on their drug use before their TVET studies; they later stated that they came to the institution
to “escape from drugs” (S1). It was difficult, however, for Tumaini to eliminate these stressors
entirely. There were instances of students using substances while at the school, and in some cases,
students experienced related peer pressure.

Of the participants we interviewed, those with histories of substance use shared how they became
sober while at the institution, and the alumni reported maintaining their sobriety after graduation.
Several students also expressed wanting to help others learn how to cope with addiction by
bringing them to the institution, underscoring the impact of the institution’s substance use
prevention and awareness programs.

Exposure to Stressors after Graduation

The transitions that students experienced after graduation were both exciting and challenging
as students pursued their career goals but were reintroduced to financial and family-related
stressors. Overwhelmingly, students felt prepared for attachment, and 92% of students agreed or
strongly agreed with the statement, “I feel confident in my academic abilities.” Although students
were confident in their engineering skills, some students and alumni felt stress about finding a job
to financially support themselves and their family members.

Some alumni described early challenges after graduation that eventually smoothed out. One alum
explained that they struggled with the transition from Tumaini to their attachment: “I went to
somewhere to do the attachment in town, and I was not familiar with the environment, so I was
scared a little bit” (A7). They overcame this fear as they became familiar with the company’s staff
and location. They explained that this experience prepared them to succeed in their subsequent
studies at another TVET institute: “I was not prepared [for attachment], but...I think from the
experience I had here at Tumaini, I think it helped me because I helped myself get the attachment
in [second TVET institution]” (A7). The electrical wiring coursework and the attachment experience
at Tumaini prepared them to study electrical engineering and find additional internships after
graduation. The same alum shared that focusing in class and sleeping were difficult after
graduation due to food instability, the lack of a regimented schedule, and unfamiliarity with their
teachers. To manage these new stressors, they used coping mechanisms they learned at Tumaini,
including seeking emotional support, journaling, and physical activity.

THEME 3: DEVELOPING SUPPORT NETWORKS

Tumaini’s Local Services explicitly helped students develop support networks (also aligned
with SDoMH’s Community area). Students worked with guidance counselors, social workers,
teachers, and community partners to learn about social and emotional wellbeing, develop stress-
management strategies, and build effective communication skills. Students and alumni cited
group and individual counseling as one of the most impactful resources at Tumaini. Through these
local services, students built support networks with peers and staff members that were critical to
their mental wellbeing development.

Connecting with Peers

Building trust was essential to developing peer support networks. Most students shared feelings
of belonging in the Tumaini community. Many students reported having one or a few close friends
or a partner that they could trust when discussing their feelings or personal information. However,
many students found it challenging to trust their broader group of friends with personal stories.
61% of students disagreed or strongly disagreed with the statement “I would feel comfortable
telling my friends my personal feelings and private information.” A student commented on the
pervasiveness of gossip among the students: “Yeah, yeah gossip, gossip spreads more than fire”
(S2). Women shared specific challenges with making other female friends and in some cases
preferred to be friends with men to avoid gossip. Another student shared her experience with
gossip among her friends:
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They are my friend, yes, but there is something I cannot tell them because when you tell
them, now, by tomorrow all that you tell them is out. How? So that I hate. I hate sitting
with girls. Yeah, I love to sit with boys. (S8)

One student explained how it was harder to trust friends that they had not known for long enough:

Here at Tumaini I have just been here for only a year here doing work and we don’t
come so close together. My friends like here at Tumaini don’t come from [City] and me
I’'m from [City]. They come from the other counties. So no, I cannot trust them with all
my issues. But my home friends who have been there with them the high school. The
primary school yeah, we trust each other mostly. (521)

This student explained that they trusted friends from their hometown whom they had known
throughout adolescence but struggled to develop trust with newer friends at Tumaini.

Another student explained that it was initially difficult to make friends because they had low self-
esteem about being a former SCY, and they feared the other students at the beginning of the year.
However, after learning that others had overcome similar challenges, this student began thinking
of themself more positively. They bonded with another student over their shared history, and they
made an agreement to grow and do well in school together. Sharing these experiences with peers
was a critical step in developing meaningful and trust-based friendships.

Connecting with Guidance Counselors

Although students faced challenges when developing trust with peers, they overwhelmingly
expressed trust in the guidance counselors and teaching staff at Tumaini. 55% of students
agreed or strongly agreed with the statement, “There is a staff member at Tumaini who I would
feel comfortable telling my personal feelings and private information.” Most students reported
benefiting from one-on-one and group counseling and most students reported actively seeking
out guidance counselors for advice and support. One student explained:

I can give information to them, because I think they are well, they are well equipped
with the skills to help me. Like if I'm having a stress, and I go tell counselor. That this is
the thing that is giving me the stress. I know that he can find a solution. (S13)

Students trusted that when they sought support from guidance counselors, they would be received
with a confidential and non-judgmental space.

During their time at the school, students formed meaningful relationships with peers and staff
members. After graduation, alumni dealt with separation from their support networks. One alum
described the challenges they faced after leaving their community at the institution:

Being at Tumaini really shaped me and changed me especially emotionally. It was not easy
but leaving Tumaini I was really affected, yea I was really affected [unintelligible] because I
was leaving my friend, I knew it would be hard. I also miss the teachers there. (A3)

Some alumni remained connected with friends after graduation. However, other alumni struggled
to stay in touch and felt alone and disconnected from their support network at Tumaini. One
student also expressed wanting to stay connected with G&C services during attachment.

Connecting with Family

The institution also facilitated students’ reintegration with their families and home communities
before and after their year of study. Former SCY were reconnected with parents or next of kin
whenever possible and safe. Students were encouraged to live at home for at least three months
before enrolling in the school. After graduation, students returned to their home communities.

An alum shared how reintegration was a positive experience after graduation:

But then reconnecting with the community, it was actually better than before because 1
came back feeling like T was much more than before. Reconnecting with the community
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felt really good it was really easy. Having went into Tumaini after considering
committing suicide so coming from Tumaini and back into the community it felt really
good. It was very easy. Just I had to find ways to make ends meet. (A3)

Reintegration was an opportunity for students to reflect on the growth and achievements they
made while at Tumaini. It was also an opportunity for students to apply their new coping strategies
to manage stress related to financial instability and family environments.

DISCUSSION

This study contributes to engineering education literature by examining the impact of SEL programs
on mental wellbeing for students at a TVET center in SSA using the SDoMH framework. We present
two key contributions: (1) empirical evidence showing SEL in engineering curricula that is both
(a) authentically integrated and (b) thoughtfully localized can support student mental wellbeing,
and (2) demonstration of how culturally tailored SEL prepares technical students for positive post-
graduate wellbeing in a non-WEIRD context.

MENTAL WELLBEING DEVELOPMENT THROUGH LOCALIZED SEL METHODS

The SDoMH framework was an essential tool for evaluating student and alumni mental wellbeing
in connection to educational access, SEL programs, social support, and financial stability. This
aligns with calls in engineering education to recognize the role of emotional wellbeing in fostering
academic persistence, especially for marginalized learners (Lichtenstein et al., 2009; Secules et
al., 2021). Our findings highlight a strong link between students’ access to basic needs and their
wellbeing, echoing prior research (Broton et al., 2022; Coakley et al., 2022; Martinez et al., 2020).

Students expressed feelings of belonging in the Tumaini community. Prior research shows that
fostering a sense of belonging in school environments supports youth resilience and mental
health. Emotionally supportive peer and adult relationships protect against risky behaviors and
psychological distress (Bond et al., 2007; Govender et al., 2013; Newman et al., 2007). Despite
this, many students struggled to trust their peers, a pattern that has been found in other student
populations. Ayiro et al. (2023) reported that in Kenya, male students were less likely to express
emotional vulnerability due to cultural expectations equating emotional openness with weakness,
while female students faced stigma and feared gossip.

Participants also described the influence of peer pressure on substance use which aligns with
findings from Sitienei and Pillay (2019), who noted that for SCY in Kenya, substance use is often a
tool for social inclusion—helping adolescents bond with peers and survive hostile environments—
rather than deviance.

G&C services gave students a safe space to express themselves, manage emotions, and develop
an engineering identity—fostering the kind of collaborative learning environment that supports
retention in team-based technical education and engineering design contexts (Wang, 2013).
During their year of study, students spoke of significant improvements in their self-esteem, self-
awareness, and ability to self-requlate. They frequently expressed a sense of hope and purpose
given by the institution. An alum described how their mental wellbeing changed: “Starting at
Tumaini I was depressed and I was really negative and I had given up in life and everything. But
coming to Tumaini gave me a sense of hope” (A3). Another student shared what they would say to
adolescents currently living on the streets: “I would tell them that Tumaini is the best place to be...
Even my parents see, can see... a bright future... I can see that there is hope... as long as I live” (S1).

PREPARATION FOR LIVELIHOOD AND INDEPENDENT LIVING THROUGH LED AND
SEL METHODS

Alumni expressed that communication skills have supported their personal and professional
success in collaborative engineering environments. Research has shown that SEL interventions—
particularly when authentically embedded in technical or team-based learning environments—
can improve students’ classroom belonging, resilience, and workplace readiness (Elmi, 2020;
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Jobel et al., 2024; LaBelle, 2019). Tumaini’s application of LED coursework promotes SEL and
centers students’ needs, offering an example of a contextually appropriate model for engineering
education in non-dominant contexts.

Although students were optimistic about their futures, many alumni faced challenges after
graduation including unemployment, family conflict, and separation from support networks. These
findings mirror the challenges faced by graduates around the globe navigating engineering pathways;
research notes that these transitions are especially challenging when technical preparation is
not paired with strong psychosocial and community support (Litzler et al., 2014). These findings
highlight the importance of extending support networks post-graduation and considering how
institutions might maintain relationships with alumni to support continuous growth.

CONCLUSION

Tumaini’s motto is Jenga Vijana [to build up youth]. In addition to providing youth with engineering
knowledge and technical training, the institution empowers its students by fostering positive
wellbeing and preparing them for life after graduation through the SEL resources in its localized
curriculum and community.

Our findings shed light on the social and emotional growth students achieved through
community-based engineering integrated with SEL programming. Students navigated
challenges related to stress and anger management, trust in peers, and overcoming substance
use while persisting through localized engineering studies. Students frequently attributed
their mental wellbeing development to the school’s Guidance & Counseling and SEL courses
where they learned stress and anger management tools, built social support networks, and
fostered confidence in their ability to continue their education and succeed as engineers in
their communities. Alumni similarly cited the school’s SEL programs when describing the
coping mechanisms, communication skills, and self-confidence that they used to navigate
new lifestyles and careers after graduation. This study illustrates the importance of SEL in
engineering and technical education. SEL support is especially critical for SCY as they manage
high exposure to stressors related to employment, financial stability, social support, and
reintegration with their families and communities.

The insights gained in this study reveal powerful patterns of integrated SEL practices supporting
technical learners in a large and growing youth demographic, which deserve further investigation.
Future research might:

* Investigate how culturally grounded SEL programs influence engineering identity
development over time.

» Investigate the role of gender in shaping peer trust and community dynamics.

*  Examine how localized education and training programs support retention for students
navigating structural barriers to employment.

e Examine how community-based substance use and mental health awareness programs
support sobriety and address peer pressure for SCY.

*  Examine how students’ support systems and coping strategies evolve after graduation.

By exploring these areas, we can deepen our understanding of how SEL interventions and related
holistic support systems promote resilience, wellness, and opportunity for engineering students,
particularly those from marginalized backgrounds.

ADDITIONAL FILES

The additional files for this article can be found as follows:

*  Appendix A. Outline of Student Interview Protocol. DOI: https://doi.org/10.21061/see.225.51
*  Appendix B. Outline of Alumni Interview Protocol. DOI: https://doi.org/10.21061/see.225.s2
*  Appendix C. Student Mental Health Survey. DOI: https://doi.org/10.21061/see.225.53

Lumpp et al.

Studies in Engineering
Education

DOI: 10.21061/see.225


https://doi.org/10.21061/see.225.s1
https://doi.org/10.21061/see.225.s2
https://doi.org/10.21061/see.225.s3

ACKNOWLEDGEMENTS

The authors thank the participants for sharing their perspectives and reflections on their
experiences at Tumaini Innovation Center. This material is based upon work supported by the
NSF under Collaborative Grant Numbers 2153641 and 2153675. Any opinions, findings, and
conclusions or recommendations expressed in this material are those of the authors and do not
necessarily reflect the views of the NSF.

COMPETING INTERESTS

The authors have no competing interests to declare.

AUTHOR AFFILIATIONS

Christina Lumpp " orcid.org/0009-0003-2616-8071
University of Colorado Boulder, US

Lekha Anjali Durai = orcid.org/0009-0005-4998-7488
Epic Systems, US

Emelina Aubeneau " orcid.org/0009-0004-2137-2089
Sargent & Lundy, US

Hector Alipio Corena

San Francisco State University, US

Stephanie Claussen " orcid.org/0000-0002-7715-4062
San Francisco State University, US

Kirsten Davis " orcid.org/0000-0002-9929-5587
Purdue University, US

Jennifer DeBoer " orcid.org/0000-0003-0877-6244
Purdue University, US

Wesley Kimutai

Tumaini Innovation Vocational Training Center, KE
Gladys Jeptoo

Tumaini Innovation Vocational Training Center, KE
Caroline Gakii Matumbi "’ orcid.org/0009-0002-7145-0095
Tumaini Innovation Vocational Training Center, KE
David Owuor

Tumaini Innovation Vocational Training Center, KE

Lucy Nyambura

Tumaini Innovation Vocational Training Center, KE

Mary Wambui Muigai

Tumaini Innovation Vocational Training Center, KE
Banada Wanja

Tumaini Innovation Vocational Training Center, KE

REFERENCES

Achoka, J. S. K., Odebero, S. 0., Maiyo, J. K., & Mualuko, N. J. (2007). Access to basic education in Kenya:
Inherent concerns. International Journal of Educational Research and Review, 2(10), 275-284. https://
www.mospbs.com/uploads/assets/article/pdfs/3316162204012019.pdf

Asghar, M., Minichiello, A., & Ahmed, S. (2024). Mental health and wellbeing of undergraduate students in
engineering: A systematic literature review. Journal of Engineering Education, 113(4), 1046-1075. https://
doi.org/10.1002/jee.20574

Atkins, M. S., Hoagwood, K. E., Kutash, K., & Seidman, E. (2010). Toward the integration of education and
mental health in schools. Administration and Policy in Mental Health and Mental Health Services Research,
37(1-2), 40-47. https://doi.org/10.1007/s10488-010-0299-7

Ayiro, L., Misigo, B. L., & Dingili, R. (2023). Stress levels, coping strategies, and mental health literacy among
secondary school students in Kenya. Frontiers in Education, 8, Article 1099020. https://doi.org/10.3389/
feduc.2023.1099020

Lumpp et al.

Studies in Engineering
Education

DOI: 10.21061/see.225

211


https://orcid.org/0009-0003-2616-8071
https://orcid.org/0009-0003-2616-8071
https://orcid.org/0009-0005-4998-7488
https://orcid.org/0009-0005-4998-7488
https://orcid.org/0009-0004-2137-2089
https://orcid.org/0009-0004-2137-2089
https://orcid.org/0000-0002-7715-4062
https://orcid.org/0000-0002-7715-4062
https://orcid.org/0000-0002-9929-5587
https://orcid.org/0000-0002-9929-5587
https://orcid.org/0000-0003-0877-6244
https://orcid.org/0000-0003-0877-6244
https://orcid.org/0009-0002-7145-0095
https://orcid.org/0009-0002-7145-0095
https://www.mospbs.com/uploads/assets/article/pdfs/3316162204012019.pdf
https://www.mospbs.com/uploads/assets/article/pdfs/3316162204012019.pdf
https://doi.org/10.1002/jee.20574
https://doi.org/10.1002/jee.20574
https://doi.org/10.1007/s10488-010-0299-7
https://doi.org/10.3389/feduc.2023.1099020
https://doi.org/10.3389/feduc.2023.1099020

Bond, L., Butler, H., Thomas, L., Carlin, J., Glover, S., Bowes, G., & Patton, G. (2007). Social and school Lumpp et al. 212
connectedness in early secondary school as predictors of late teenage substance use, mental health, é;tif;;z Engineering
and academic outcomes. Journal of Adolescent Health, 40(4), 357.€9-357.e18. https://doi.org/10.1016/j. DOI: 10.21061/see.225
jadohealth.2006.10.013

Bork, S. J., & Mondisa, J.-L. (2022). Engineering graduate students’ mental health: A scoping literature
review. Journal of Engineering Education, 111(3), 665-702. https://doi.org/10.1002/jee.20465

Broesch, T., Crittenden, A. N., Beheim, B. A,, Blackwell, A. D., Bunce, J. A,, Colleran, H., Hagel, K., Kline,

M., McElreath, R., Nelson, R. G, Pisor, A. C,, Prall, S., Pretelli, L., Purzycki, B., Quinn, E. A, Ross, C.,
Scelzq, B., Starkweather, K., Stieglitz, J., & Mulder, M. B. (2020). Navigating cross-cultural research:
methodological and ethical considerations. Proceedings of the Royal Society B: Biological Sciences,
287(1935): 20201245. https://doi.org/10.1098/rspb.2020.1245

Broton, K. M., Mohebali, M., & Lingo, M. D. (2022). Basic needs insecurity and mental health: Community
college students’ dual challenges and use of social support. Community College Review, 50(4), 456-482.
https://doi.org/10.1177/00915521221111460

Cai, Z., Zhu, J., & Tian, S. (2023). Research progress of STEM education based on visual bibliometric analysis.
Sage Open, 13(3), Article 21582440231200157. https://doi.org/10.1177/21582440231200157

Carod-Artal, F. J. (2017). Social determinants of mental health. In S. Bdhrer-Kohler & F. Carod-Artal (Eds.),
Global Mental Health (pp. 33-46). Springer, Cham. https://doi.org/10.1007/978-3-319-59123-0_4

Coakley, K. E., Cargas, S., Walsh-Dilley, M., & Mechler, H. (2022). Basic needs insecurities are associated with
anxiety, depression, and poor health among university students in the state of New Mexico. Journal of
Community Health, 47(3), 454-463. https://doi.org/10.1007/s10900-022-01073-9

Collaborative for Academic, Social, and Emotional Learning. (2020). What is SEL? https://casel.org/what-is-sel/

Creamer, E. G. (2018). An introduction to fully integrated mixed methods research. SAGE Publications. https://
doi.org/10.4135/9781071802823

Crede, E., & Borrego, M. (2010). A content analysis of the use of mixed methods studies in engineering
education. 2010 ASEE Annual Conference & Exposition Proceedings. https://doi.org/10.18260/1-2--15973

Creswell, J. W,, & Plano Clark, V. L. (2017). Designing and conducting mixed methods research (3rd ed.). SAGE
Publications.

Danowitz, A., & Beddoes, K. (2022). Mental health in engineering education: Identifying population and
intersectional variation. IEEE Transactions on Education, 65(3), 257-266. https://doi.org/10.1109/
TE.2022.3182626

DeBoer, J., Radhakrishnan, D., & Freitas, C. (2022). Localized engineering in displacement: an alternative
model for out-of-school youth and refugee students to engineer their own solutions for their own
communities. Advances in Engineering Education, 10(1), 1-37. https://bit.ly/4raeONW

Deitz, R., Lahmann, H., & Thompson, T. (2021). Social and emotional learning (SEL) systematic review final
report. U.S. Agency for International Development. https://edu-works.org/en-US/lib/DIHEEWAQ

Doornbos, H. S., Malcom, E., & Magati, O. (2017). Ways of coping: Children growing up on the streets of
Nairobi. https://toybox.org.uk/assets/downloads/WAYS-OF-COPING---Children-growing-up-on-the-
streets-of-Nairobi.pdf

Elmi, C. (2020). Integrating social emotional learning strategies in higher education. European Journal
of Investigation in Health, Psychology and Education, 10(3), 848-858. https://doi.org/10.3390/
ejihpe10030061

Embleton, L., Atwoli, L., Ayuku, D., & Braitstein, P. (2013). The journey of addiction: Barriers to and
facilitators of drug use cessation among street children and youths in Western Kenya. PLOS ONE, 8(1),
Article e53435. https://doi.org/10.1371/journal.pone.0053435

Embleton, L., Ayuku, D., Atwoli, L., Vreeman, R., & Braitstein, P. (2012). Knowledge, attitudes, and
substance use practices among street children in Western Kenya. Substance Use & Misuse, 47(11), 1234~
1247. https://doi.org/10.3109/10826084.2012.700678

Embleton, L., Ayuku, D., Makori, D., Kamanda, A., & Braitstein, P. (2018). Causes of death among street-
connected children and youth in Eldoret, Kenya. BMC International Health and Human Rights, 18(1),
Article 19. https://doi.org/10.1186/s12914-018-0160-8

Embleton, L., Shah, P., Gayapersad, A, Kiptui, R., Ayuku, D., & Braitstein, P. (2020q). Characterizing street-
connected children and youths’ social and health inequities in Kenya: A qualitative study. International
Journal for Equity in Health, 19(1), Article 147. https://doi.org/10.1186/s12939-020-01255-8

Embleton, L., Shah, P., Gayapersad, A., Kiptui, R., Ayuku, D., & Braitstein, P. (2020b). Identifying strategies
to advance health equity through action on social determinants of health and human rights for street-
connected children and youth in Kenya. Health and Human Rights, 22(2), 177-197. https://bit.ly/4r3XgtX

Fergusson, D. M., & Woodward, L. J. (2002). Mental health, educational, and social role outcomes of
adolescents with depression. Archives of General Psychiatry, 59(3), 225-231. https://doi.org/10.1001/
archpsyc.59.3.225


https://doi.org/10.1016/j.jadohealth.2006.10.013
https://doi.org/10.1016/j.jadohealth.2006.10.013
https://doi.org/10.1002/jee.20465
https://doi.org/10.1098/rspb.2020.1245
https://doi.org/10.1177/00915521221111460
https://doi.org/10.1177/21582440231200157
https://doi.org/10.1007/978-3-319-59123-0_4
https://doi.org/10.1007/s10900-022-01073-9
https://casel.org/what-is-sel/
https://doi.org/10.4135/9781071802823
https://doi.org/10.4135/9781071802823
https://doi.org/10.18260/1-2--15973
https://doi.org/10.1109/TE.2022.3182626
https://doi.org/10.1109/TE.2022.3182626
https://bit.ly/4raeONW
https://edu-works.org/en-US/lib/D9HEEWAQ
https://toybox.org.uk/assets/downloads/WAYS-OF-COPING---Children-growing-up-on-the-streets-of-Nairobi.pdf
https://toybox.org.uk/assets/downloads/WAYS-OF-COPING---Children-growing-up-on-the-streets-of-Nairobi.pdf
https://doi.org/10.3390/ejihpe10030061
https://doi.org/10.3390/ejihpe10030061
https://doi.org/10.1371/journal.pone.0053435
https://doi.org/10.3109/10826084.2012.700678
https://doi.org/10.1186/s12914-018-0160-8
https://doi.org/10.1186/s12939-020-01255-8
https://bit.ly/4r3XqtX
https://doi.org/10.1001/archpsyc.59.3.225
https://doi.org/10.1001/archpsyc.59.3.225

Fletcher, J. M. (2008). Adolescent depression: Diagnosis, treatment, and educational attainment. Health Lumpp et al. 213

Economics, 17(11), 1215-1235. https://doi.org/10.1002/hec.1319 gfﬂ'g’;;’; Engineering
Forrest, R., & Seniuk Cicek, J. (2021). Rethinking the engineering design process: Advantages of DOI: 10.21061/see.225

incorporating Indigenous knowledges, perspectives, and methodologies. Proceedings of the Canadian
Engineering Education Association (CEEA). https://doi.org/10.24908/pceea.vi0.14911

Gabriel, F. C., Humes, E. de C., Wagner, M. B., & Fraguas, R. (2025). Prevalence of depression or depressive
symptoms among engineering students: A systematic review and meta-analysis. BMJ Open, 15(11),
Article e100659. https://doi.org/10.1136/bmjopen-2025-100659

Garner, P. W., Gabitova, N., Gupta, A., & Wood, T. (2018). Innovations in science education: Infusing social
emotional principles into early STEM learning. Cultural Studies of Science Education, 13(4), 889-903.
https://doi.org/10.1007/s11422-017-9826-0

Govender, K., Naicker, S. N., Meyer-Weitz, A., Fanner, J., Naidoo, A., & Penfold, W. L. (2013). Associations
between perceptions of school connectedness and adolescent health risk behaviors in South African
high school learners. Journal of School Health, 83(9), 614-622. https://doi.org/10.1111/josh.12073

Hale, D. R, Bevilacqua, L., & Viner, R. M. (2015). Adolescent health and adult education and employment: A
systematic review. Pediatrics, 136(1), 128-140. https://doi.org/10.1542/peds.2014-2105

Hale, D. R, & Viner, R. M. (2018). How adolescent health influences education and employment:
Investigating longitudinal associations and mechanisms. Journal of Epidemiology & Community Health,
72(6), 465-470. https://doi.org/10.1136/jech-2017-209605

Hess, J. L., & Strobel, J. (2013). Indigenous ways of doing: Synthesizing the literature on ethno-engineering.
International Journal of Engineering, Social Justice, and Peace, 2(2), 55-80. https://doi.org/10.24908/
ijesjp.v2i2.4333

Heti, M. M. (2013). Factors influencing demand for technical and vocational education and training in Nyeri
County, Kenya [University of Nairobi]. https://erepository.uonbi.ac.ke/bitstream/handle/11295/56519/
Muriithi_Factors%?20influencing%20demand%20for%20technical%20and%?20vocational%20education.
pdf?sequence=3&isAllowed=y

Jensen, K. J., & Cross, K. J. (2021). Engineering stress culture: Relationships among mental health,
engineering identity, and sense of inclusion. Journal of Engineering Education, 110(2), 371-392. https://
doi.org/10.1002/jee.20391

Jobel, J., Ziminski, R, & Li, Y. (2024). Identifying what social emotional support first-year engineering
students need to overcome setbacks in lab settings: A case study. European Journal of Engineering
Education, 1-17. https://doi.org/10.1080/03043797.2024.2401607

Jones, S. M., Bailey, R., Temko, S., Donaher, M., Raisch, N., & Ramirez, T. (2020). Psychosocial support and
social emotional learning outcomes in education in emergencies: identifying, analyzing, and mapping
tools to global guidance documents. Harvard Graduate School of Education, Inter-agency Network
for Education in Emergencies (INEE). https://inee.org/resources/sel-and-pss-measurement-and-
assessment-tools-education-emergencies-identifying-analyzing

Kumar, M., Njuguna, S., Amin, N., Kananag, S., Tele, A., Karanja, M., Omar, N., Yator, O., Wambugu, C.,
Bukusi, D., & Weaver, M. R. (2024). Burden and risk factors of mental and substance use disorders
among adolescents and young adults in Kenya: Results from the Global Burden of Disease Study 2019.
eClinicalMedicine, 67, 102328. https://doi.org/10.1016/j.eclinm.2023.102328

LaBelle, B. (2019). Positive outcomes of a social-emotional learning program to promote student resiliency and
address mental health. Contemporary School Psychology. https://doi.org/10.1007/s40688-019-00263-y

Lee, Y.-J. (2022). Promoting social and emotional learning competencies in science, technology, engineering,
and mathematics project-based mathematics classrooms. School Science and Mathematics, 122(8),
429-434. https://doi.org/10.1111/ssm.12557

Lichtenstein, G., Loshbaugh, H. G, Claar, B., Chen, H. L., Jackson, K., & Sheppard, S. D. (2009). An
engineering major does not (necessarily) an engineer make: Career decision making among
undergraduate engineering majors. Journal of Engineering Education, 98(3), 227-234. https://doi.
0rg/10.1002/}.2168-9830.2009.tb01021.x

Litzler, E., Samuelson, C. C., & Lorah, J. A. (2014). Breaking it down: Engineering student STEM confidence at
the intersection of race/ethnicity and gender. Research in Higher Education, 55(8), 810-832. https://doi.
0rg/10.1007/s11162-014-9333-z

Magige, L., Bukania, Z., Mwangi, M., Chuchu, V., Wanjihia, V., Karanja, S., Onteri, S., Macharia, A., & Ongeri,
L. (2025). Prevalence and predictors of depressive symptoms among school-going adolescents in Kenya.
PLOS Mental Health, 2(11), Article e0000474. https://doi.org/10.1371/journal.pmen.00004 74

Martinez, S. M,, Frongillo, E. A,, Leung, C., & Ritchie, L. (2020). No food for thought: Food insecurity is related
to poor mental health and lower academic performance among students in California’s public university
system. Journal of Health Psychology, 25(12), 1930-1939. https://doi.org/10.1177/1359105318783028


https://doi.org/10.1002/hec.1319
https://doi.org/10.24908/pceea.vi0.14911
https://doi.org/10.1136/bmjopen-2025-100659
https://doi.org/10.1007/s11422-017-9826-0
https://doi.org/10.1111/josh.12073
https://doi.org/10.1542/peds.2014-2105
https://doi.org/10.1136/jech-2017-209605
https://doi.org/10.24908/ijesjp.v2i2.4333
https://doi.org/10.24908/ijesjp.v2i2.4333
https://erepository.uonbi.ac.ke/bitstream/handle/11295/56519/Muriithi_Factors%20influencing%20demand%20for%20technical%20and%20vocational%20education.pdf?sequence=3&isAllowed=y
https://erepository.uonbi.ac.ke/bitstream/handle/11295/56519/Muriithi_Factors%20influencing%20demand%20for%20technical%20and%20vocational%20education.pdf?sequence=3&isAllowed=y
https://erepository.uonbi.ac.ke/bitstream/handle/11295/56519/Muriithi_Factors%20influencing%20demand%20for%20technical%20and%20vocational%20education.pdf?sequence=3&isAllowed=y
https://doi.org/10.1002/jee.20391
https://doi.org/10.1002/jee.20391
https://doi.org/10.1080/03043797.2024.2401607
https://inee.org/resources/sel-and-pss-measurement-and-assessment-tools-education-emergencies-identifying-analyzing
https://inee.org/resources/sel-and-pss-measurement-and-assessment-tools-education-emergencies-identifying-analyzing
https://doi.org/10.1016/j.eclinm.2023.102328
https://doi.org/10.1007/s40688-019-00263-y
https://doi.org/10.1111/ssm.12557
https://doi.org/10.1002/j.2168-9830.2009.tb01021.x
https://doi.org/10.1002/j.2168-9830.2009.tb01021.x
https://doi.org/10.1007/s11162-014-9333-z
https://doi.org/10.1007/s11162-014-9333-z
https://doi.org/10.1371/journal.pmen.0000474
https://doi.org/10.1177/1359105318783028

Masselink, M., Van Roekel, E., & Oldehinkel, A. J. (2018). Self-esteem in early adolescence as predictor of Lumpp et al. 214
depressive symptoms in late adolescence and early adulthood: The mediating role of motivational and égﬁ'fi’;é;g Engineering
social factors. Journal of Youth and Adolescence, 47, 932-946. https://doi.org/10.1007/s10964-017-0727-z DOI: 10.21061/see.225

Memiah, P., Wagner, F. A,, Kimathi, R., Anyango, N. L, Kiogora, S., Waruinge, S., Kiruthi, F., Mwavua, S.,
Kithinji, C., Agache, J. 0., Mangwana, W., Merci, N. M., Ayumaq, L., Muhulg, S., Opangaq, Y., Nyambura,
M, Ikahu, A,, & Otiso, L. (2022). Voices from the youth in Kenya addressing mental health gaps and
recommendations. International Journal of Environmental Research and Public Health, 19(9), 5366.
https://doi.org/10.3390/ijerph19095366

Ministry of Health, Kenya. (2020). Mental health and wellbeing: Towards happiness & national prosperity.
Ministry of Health, Kenya. https://mental.health.go.ke/download/mental-health-and-wellbeing-towards-
happiness-national-prosperity-a-report-by-the-taskforce-on-mental-health-in-kenya-high-res/

Miirage, A., Ngunijiri, A., Oyekunle, A., & Smith, J. (2023). Social determinants of mental health among older
adolescent girls living in urban informal settlements in Kenya and Nigeria during the COVID-19 pandemic.
Global Public Health, 18(1), Article 2264946. https://doi.org/10.1080/17441692.2023.2264946

National Academies of Sciences, Engineering, and Medicine. (2021). Mental health, substance use, and
wellbeing in higher education: Supporting the whole student. The National Academies Press. https://doi.
org/10.17226/26015

Ndetei, D. M., Mutiso, V. N., Weisz, J. R., Okoth, C. A., Musyimi, C., Muiq, E. N, Osborn, T. L., Sourander, A,
Wasserman, D., & Mamah, D. (2022). Socio-demographic, economic and mental health problems were
risk factors for suicidal ideation among Kenyan students aged 15 plus. Journal of Affective Disorders, 302,
74-82. https://doi.org/10.1016/j.jad.2022.01.055

Newman, B., Lohman, B. J., & Newman, P. R. (2007). Peer group membership and a sense of belonging: Their
relationship to adolescent behavior problems. Adolescence, 42(166), 241-263. PMID: 17849935. https://
pubmed.ncbi.nlm.nih.gov/17849935/

Obinna, 0. J., Zachariah, 0., & George, 0. (2021). Academic stress as a predictor of suicide ideation
among university students in Nairobi County, Kenya. Journal of Research Innovation and Implications
in Education, 5(4), 47-59. https://www.jriiejournal.com/academic-stress-as-a-predictor-of-suicide-
ideation-among-university-students-in-nairobi-county-kenya/

Odhiambo, T. M., & Wario, G. (2015). Effect of government structural policies on youth employment within
public sector in Kenya: A case study of Kenya youth empowerment programme. Strategic Journal of
Business & Change Management, 2(1). https://doi.org/10.61426/sjbcm.v2i1.104

Osborn, T. L., Kleinman, A,, & Weisz, J. R. (2021). Complementing standard Western measures of depression
with locally co-developed instruments: A cross-cultural study on the experience of depression among
the Luo in Kenya. Transcultural Psychiatry, 58(4), 499-515. https://doi.org/10.1177/13634615211000555

Osborn, T. L., Venturo-Conerly, K. E., Wasil, A. R., Schleider, J. L., & Weisz, J. R. (2020). Depression and
anxiety symptoms, social support, and demographic factors among Kenyan high school students.
Journal of Child and Family Studies, 29(5), 1432-1443. https://doi.org/10.1007/s10826-019-01646-8

Prothero, A. (2026, July 21). Support for teaching SEL skills remains steady despite political pushback.
Education Week. https://www.edweek.org/leadership/support-for-teaching-sel-skills-remains-steady-
despite-political-pushback/2026/07

Radhakrishnan, D., DeBoer, J., & Bhide, N. (2021). Recentering local knowledge and developing collaborative
relationships: Reflections on the design of a localized engineering program for former “street-youth” in
western Kenya using an asset-based framework. 9th Research in Engineering Education Symposium
(REES 2021) and 32nd Australasian Association for Engineering Education Conference (REES AAEE 2021),
pp. 375-383. https://doi.org/10.52202/066488-0042

Raisch, N., Bailey, R, & Jones, S. M. (2024). SEL Insights: Applying behavioral insights to social and emotional
learning programs in global settings. Social and Emotional Learning: Research, Practice, and Policy, 4,
Article 100056. https://doi.org/10.1016/j.sel.2024.100056

Retaq, Y., Samuel, T., & Mekonnen, M. (2020). Mental distress and associated factors among undergraduate
engineering students of Hawassa University, Ethiopia. Journal of Multidisciplinary Healthcare, 13, 99-107.
https://doi.org/10.2147/JMDH.S238113

Riemer, M. J. (2003). Integrating emotional intelligence into engineering education. World Transactions
on Engineering and Technology Education, 2(2). https://www.wiete.com.au/journals/WTE&TE/Pages/
Vol.2,%20N0.2%20(2003)/Riemer51.pdf

Saldaia, J. (2013). The coding manual for qualitative researchers (2nd ed.). SAGE Publications.

Secules, S., McCall, C., Mejia, J. A, Beebe, C., Masters, A. S., L. Sanchez-Peiia, M., & Svyantek, M. (2021).
Positionality practices and dimensions of impact on equity research: A collaborative inquiry and call to
the community. Journal of Engineering Education, 110(1), 19-43. https://doi.org/10.1002/jee.20377


https://doi.org/10.1007/s10964-017-0727-z
https://doi.org/10.3390/ijerph19095366
https://mental.health.go.ke/download/mental-health-and-wellbeing-towards-happiness-national-prosperity-a-report-by-the-taskforce-on-mental-health-in-kenya-high-res/
https://mental.health.go.ke/download/mental-health-and-wellbeing-towards-happiness-national-prosperity-a-report-by-the-taskforce-on-mental-health-in-kenya-high-res/
https://doi.org/10.1080/17441692.2023.2264946
https://doi.org/10.17226/26015
https://doi.org/10.17226/26015
https://doi.org/10.1016/j.jad.2022.01.055
https://pubmed.ncbi.nlm.nih.gov/17849935/
https://pubmed.ncbi.nlm.nih.gov/17849935/
https://www.jriiejournal.com/academic-stress-as-a-predictor-of-suicide-ideation-among-university-students-in-nairobi-county-kenya/
https://www.jriiejournal.com/academic-stress-as-a-predictor-of-suicide-ideation-among-university-students-in-nairobi-county-kenya/
https://doi.org/10.61426/sjbcm.v2i1.104
https://doi.org/10.1177/13634615211000555
https://doi.org/10.1007/s10826-019-01646-8
https://www.edweek.org/leadership/support-for-teaching-sel-skills-remains-steady-despite-political-pushback/2026/07
https://www.edweek.org/leadership/support-for-teaching-sel-skills-remains-steady-despite-political-pushback/2026/07
https://doi.org/10.52202/066488-0042
https://doi.org/10.1016/j.sel.2024.100056
https://doi.org/10.2147/JMDH.S238113
https://www.wiete.com.au/journals/WTE&TE/Pages/Vol.2,%20No.2%20(2003)/Riemer51.pdf
https://www.wiete.com.au/journals/WTE&TE/Pages/Vol.2,%20No.2%20(2003)/Riemer51.pdf
https://doi.org/10.1002/jee.20377

Seniuk Cicek, J., Masta, S., Goldfinch, T., & Kloot, B. (2023). Decolonization in engineering education. In A.
Johri (Ed.), International Handbook of Engineering Education Research (1st ed., pp. 51-86). Routledge.
https://doi.org/10.4324/9781003287483-5

Singh, I, & Jha, A. (2013). Anxiety, optimism and academic achievement among students of private medical
and engineering colleges: A comparative study. Journal of Educational and Developmental Psychology,
3(1), 222-233. https://doi.org/10.5539/jedp.v3n1p222

Sitienei, E. C., & Pillay, J. (2019). Life experiences of children living on streets in Kenya: From the pot into the
fire. Journal of Child & Adolescent Trauma, 12(2), 201-209. https://doi.org/10.1007/s40653-018-0226-8

Sorber, R., Winston, S., Koech, J., Ayuku, D., Hu, L., Hogan, J., & Braitstein, P. (2014). Social and economic
characteristics of street youth by gender and level of street involvement in Eldoret, Kenya. PLoS ONE,
9(5), Article e97587. https://doi.org/10.1371/journal.pone.0097587

Sri, R. L., & Bhavani, G. (2024). Evaluating student attitudes and behaviors through SEAL to achieve holistic
development in engineering education. Journal of Engineering Education Transformations, 37(1S2),
348-356. https://doi.org/10.16920/jeet/2024/v37is2/24061

Trajkovié, N., Miti¢, P. M., Bari¢, R., & Bogataj, 5. (2023). Editorial: Effects of physical activity on psychological
well-being. Frontiers in Psychology, 14. https://doi.org/10.3389/fpsyg.2023.1121976

Tripney, J. S., & Hombrados, J. G. (2013). Technical and vocational education and training (TVET) for young
people in low- and middle-income countries: A systematic review and meta-analysis. Empirical Research
in Vocational Education and Training, 5, Article 3. https://doi.org/10.1186/1877-6345-5-3

UNESCO-UNEVOC International Centre for Technical and Vocational Education and Training. (2018). TVET
country profile: Kenya. https://connect.unevoc.unesco.org/wtdb/worldtvetdatabase_ken_en.pdf

Viner, R. M., Ozer, E. M., Denny, S., Marmot, M., Resnick, M., Fatusi, A., & Currie, C. (2012). Adolescence and
the social determinants of health. The Lancet, 379(9826), 1641-1652. https://doi.org/10.1016/S0140-
6736(12)60149-4

Wado, Y. D., & Wekesah, F. M. (2022). Kenya National Adolescent Mental Health Survey: Key Findings. APHRC.
https://aphrc.org/wp-content/uploads/2022/09/KNAHMS-brief.pdf

Walther, J., Sochacka, N. W., & Kellam, N. N. (2013). Quality in interpretive engineering education research:
Reflections on an example study. Journal of Engineering Education, 102(4), 626-659. https://doi.
0rg/10.1002/jee.20029

Wang, X. (2013). Why students choose STEM majors: Motivation, high school learning, and postsecondary
context of support. American Educational Research Journal, 50(5), 1081-1121. https://doi.
0rg/10.3102/0002831213488622

Whitwer, M. D., Wilson, S. A.,, Hammer, J. H., & Gomer, B. (2025). Mental health and treatment use in
undergraduate engineering students: A comparative analysis to students in other academic fields of
study. Journal of Engineering Education, 114(1), Article €20629. https://doi.org/10.1002/jee.20629

World Health Organization. (2014). Social determinants of mental health. World Health Organization.
https://iris.who.int/handle/10665/112828

Zhang, X., Mori, Y., Abio, A., Khorasani, Z. K., Gilbert, S., Grimland, M., Bezborodovs, N., Yunus, W. M. A. W.
M, Silwal, S., Westerlund, M., Praharaj, S. K., Ndetei, D. M., Kaneko, H., Heinonen, E., & Sourander, A.
(2025). Cross-national research on adolescent mental health: a systematic review comparing research
in low, middle and high-income countries. BMJ Global Health, 10(7). https://doi.org/10.1136/bmjgh-
2025-019267

Lumpp et al. 215
Studies in Engineering
Education

DOI: 10.21061/see.225

TO CITE THIS ARTICLE:
Lumpp, C., Durai, L. A,
Aubeneauy, E., Corena, H. A,,
Claussen, S., Davis, K., DeBoer,
J., Kimutai, W., Jeptoo, G.,
Matumbi, C. G., Owuor, D.,
Nyambura, L., Muigai, M. W., &
Wanja, B. (2026). Examining
Relationships Between Social
Determinants of Mental Health
and Student Mental Wellbeing
at a Technical and Vocational
Training Center in Kenya. Studies
in Engineering Education, 7(2),
194-215. DOL: https://doi.
0rg/10.21061/see.225

Submitted: 29 April 2025
Accepted: 21 July 2026
Published: 26 October 2026

COPYRIGHT:

© 2026 The Author(s). This is an
open-access article distributed
under the terms of the Creative
Commons Attribution 4.0
International License (CC-BY
4.0), which permits unrestricted
use, distribution, and
reproduction in any medium,
provided the original author
and source are credited. See
https://creativecommmons.org/
licenses/by/4.0/.

Studies in Engineering Education
is a peer-reviewed open

access journal published by VT
Publishing.


https://doi.org/10.21061/see.225
https://doi.org/10.21061/see.225
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.4324/9781003287483-5
https://doi.org/10.5539/jedp.v3n1p222
https://doi.org/10.1007/s40653-018-0226-8
https://doi.org/10.1371/journal.pone.0097587
https://doi.org/10.16920/jeet/2024/v37is2/24061
https://doi.org/10.3389/fpsyg.2023.1121976
https://doi.org/10.1186/1877-6345-5-3
https://connect.unevoc.unesco.org/wtdb/worldtvetdatabase_ken_en.pdf
https://doi.org/10.1016/S0140-6736(12)60149-4
https://doi.org/10.1016/S0140-6736(12)60149-4
https://aphrc.org/wp-content/uploads/2022/09/KNAHMS-brief.pdf
https://doi.org/10.1002/jee.20029
https://doi.org/10.1002/jee.20029
https://doi.org/10.3102/0002831213488622
https://doi.org/10.3102/0002831213488622
https://doi.org/10.1002/jee.20629
https://iris.who.int/handle/10665/112828
https://doi.org/10.1136/bmjgh-2025-019267
https://doi.org/10.1136/bmjgh-2025-019267

	﻿﻿Introduction

	﻿﻿Background

	﻿﻿Mental Wellbeing in Engineering Education

	﻿﻿Social and Emotional Learning and Its Impact on Student Outcomes

	﻿﻿Research Gaps in STEM Education and SEL in Kenya

	﻿﻿TVET in Kenya

	﻿﻿Mental Wellbeing & Street-Connected Youth in Kenya



	﻿﻿Purpose & Research Questions

	﻿﻿Conceptual Framework: Social Determinants of Mental Health (SDoMH)

	﻿﻿Study Context and Collaboration

	﻿﻿Positionality

	﻿﻿Methods

	﻿﻿Data Collection

	﻿﻿Interview Protocol for Students

	﻿﻿Interview Protocol for Alumni

	﻿﻿Student Surveys


	﻿﻿Ethical Conduct of Research

	﻿﻿Data Analysis

	﻿﻿Qualitative Data Analysis

	﻿﻿Quantitative Data Analysis

	﻿﻿Interpretation


	﻿﻿Research Quality

	﻿﻿Limitations


	﻿﻿Results

	﻿﻿Theme 1: Developing Coping Mechanisms

	﻿﻿How Coping Mechanisms Were Developed

	﻿﻿Developing Social and Communication Skills

	﻿﻿Connection to Other Themes


	﻿﻿Theme 2: Limiting Exposure to Stressors

	﻿﻿Access to Basic Needs and Educational Opportunities

	﻿﻿Substance Use

	﻿﻿Exposure to Stressors after Graduation


	﻿﻿Theme 3: Developing Support Networks

	﻿﻿Connecting with Peers

	﻿﻿Connecting with Guidance Counselors

	﻿﻿Connecting with Family



	﻿﻿Discussion

	﻿﻿Mental Wellbeing Development Through Localized SEL Methods

	﻿﻿Preparation for Livelihood and Independent Living Through LED and SEL Methods


	﻿﻿Conclusion

	﻿﻿aDDITIONAL fILEs

	﻿﻿Acknowledgements

	﻿﻿Competing Interests

	﻿﻿﻿AUTHOR AFFILIATIONS

	﻿﻿References


