VOLUME 7, NO. 2, 2025
JOURNAL OF EDUCATIONAL STUDIES

An official biannual journal, issued by the Faculty of Theology and
Social Sciences of Adventus University, Cernica, which is also
published online. Its purpose is to provide researchers with a
publication space for expressing ideas and research results in the
area of education, including philosophy of education, qualitative
and quantitative studies, teacher training, teaching methods, and
new trends in education.

All articles are evaluated using double-blind peer review.

Editura
/ Universitatii
= | Adventus

—



JOURNAL OF EDUCATIONAL STUDIES  ISSN: 2668-6414
Volume 7, number 2, 2025 ISSN-L: 2668-2508

Editura Universitatii Adventus
11-13 Decebal Street, Cernica, 077035 Ilfov, Romania

Journal of Educational Studies is an open-access journal. All articles are available
immediately upon publication at https://publications.uadventus.ro/index.php /jes. All
articles are licensed under a CC BY-NC-ND 4.0 license, https://creative
commons.org /licenses/by-nc-nd/4.0/. The journal is indexed in DOAJ, ResearchBib,
CiteFactor, SSRN, and CrossRef.

Editor-in-chief
Gianina-Estera Petre, PhD, Adventus University, Cernica, Romania

Assistant Editor
Daniel-Junior Tudorie, PhD Student, West University of Timisoara, Romania

Editorial Board

Eliza Mihaela Spatarelu, PhD, Adventus University, Cernica, Romania
Josueth Leonardo Naranjo, PhD, Adventist University of Chile, Chile
Maria Vallejos Atalaya, PhD, Peruvian Union University, Peru

Mihai Covaci, PhD, Hyperion University, Bucharest, Romania

Roxana Paraschiv, PhD, Adventus University, Cernica, Romania

Scientific Board

Alina Gabriela Dumitrescu, PhD, National University of Political Studies and
Public Administration, Romania

Amita Jones, PhD Candidate, Adventist International Institute of Advanced
Studies (AIIAS), Philippines

Benjamin B. Mangila, PhD, Josefina H. Cerilles State College, Philippines
Blessing Obaya, PhD, AlIAS, Philippines

Brian Tofirenyika Mahaso, PhD, The Adventist University of Haiti, Haiti
Carmen Alina Berce, PhD, University of Oradea, Romania

Carol Linda Kingston, PhD, Spicer Adventist University, India

Evelyn Obo, PhD, De La Salle University, Philippines

Flavia Cracana-losub, PhD, Adventus University, Cernica, Romania



Innocent Sigauke, PhD, AlIAS, Philippines

Irene Thang, PhD, Acumen International College, Myanmar

Kepha Pondi, Pacific Adventist University, Papua New Guinea

Laura Maftei, PhD, Adventus University, Cernica, Romania

Maria Goga, PhD, Technical University of Civil Engineering, Bucharest,
Romania

Ramona Simona Kiru, PhD, Adventus University, Cernica, Romania
Ranjith Kingston Gladstone, PhD, Spicer Adventist University, India
Ranzolin Bayeta, PhD, South Philippine Adventist College, Philippines
Rodney Banas, PhD, Sonoma Adventist College, Papua New Guinea
Samuel Koranteng, PhD, Saniku Gakuin College, Japan

Simona Cristina Albu, PhD, Adventus University of Cernica, Romania
Susa Opao, PhD, Mountain View College, Philippines

Tembinkosi Sibanda, PhD, Solusi University, Zimbabwe

Weber Irembere, PhD, University of Goma, Democratic Republic of Congo



CONTENTS

THE PROFESSIONAL IDENTITY OF ADVENTIST TEACHERS ......cccceeeveeerennnene 5
EDGAR BESKOwW

EMPOWERING STUDENTS AS AGENTS OF CHANGE IN SOLID WASTE
MANAGEMENT PRACTICES: A PHOTOVOICE CASE STUDY ........ccccvviiueeee 37

ELLEN Oskel, PREMA GAIKWAD, EBENEZER DANQUAH, EMMANUELLA D. PoKu

IMPACTS OF GROUP-INVESTIGATION AND HEURISTIC-DISCOVERY
STRATEGIES ON CELLULAR RESPIRATION ACHIEVEMENT IN NIGERIAN
SECONDARY SCHOOLS......cccettiiiiiiiiiiiiinisisssssssessnsiiiiiisiesnnnsssaa. 81

AHMED TIJJANI DIKKO, ABDULMALIK SABITU, UMAR USMAN SHEHU

RELIGIOUS FACTORS AFFECTING TEACHING COMPREHENSIVE SEXUALITY
EDUCATION IN EARLY CHILDHOOD EDUCATION CLASSES IN CHIPINGE,
ZIMBABWIE........ccoiiiinttneenniiiiiiciinnnss s ssssssssssssssss s s s s s sssnnnnns 93

THADDEUS MIAHOSO, MICHELLE FINESTONE

INVESTIGATING THE STEM EDU-PRENEURSHIP TRAINING AND INTENTIONS
OF PRE-SERVICE SCIENCE TEACHERS.........cccceiiiiiiiiiiniiiiiniennnnnnninnneeenn 121

FOLAKE BEATRICE YOADE, ADEYINKA OLUWASEUN KAREEM



Journal of Educational Studies
Volume 7, number 2, 2025, pp. 5-36

THE PROFESSIONAL IDENTITY OF
ADVENTIST TEACHERS

Edgar Beskow'

Abstract

Adventist education is grounded in a strong philosophical framework, yet
empirical research on the professional selves of its educators remains
limited. This qualitative study explores Adventist teachers’ professional
experiences and proposes a model to explain their identities. Seven out-
standing high school teachers from three Adventist schools in Argentina,
nominated by their principals, participated voluntarily. They narrated their
careers through interviews, aesthetic portrayals, curriculum vitae, and
classroom shadowing. A six-step thematic analysis with data triangula-
tion revealed two interrelated dimensions of professional identity: an on-
going, current identity and a shared ideal identity. The ideal professional
self-envisioned by these teachers is to become authentic role models
who embody the values they teach. To reach this ideal, they strive to be
more student-centered and to cultivate their character, taking the person
of Jesus as the prototype of their professional self. The gap between
who they are and who they aspire to be sustains an ongoing—and es-
sential—quest for identity coherence.

Keywords
Professional identity, Adventist teachers, ideal identity, professional self-
coherence, narrative inquiry

INTRODUCTION

The study of teachers’ professional identities has expanded
significantly over the past two decades, largely driven by the
adoption of narrative approaches. Research has linked

'Edgar Beskow, PhD, Universidad Adventista del Plata, Argentina,
edgar.beskow@uap.edu.ar.



teachers’ identities to teaching effectiveness, readiness for pro-
fessional development, commitment, and a strong sense of
purpose.

According to the most recent official report (Office of Ar-
chives, Statistics, and Research, 2024), the Seventh-day Ad-
ventist (SDA) educational system operates 10,364 institutions
worldwide, employing 120,485 teachers and professors. These
educators are recruited and trained under an educational phi-
losophy that portrays teachers as agents of salvation and rec-
onciliation, ministers by divine calling, and exemplars of char-
acter (Gallusz, 2016; Knight, 2006, 2010; White, 1952)—a
professional profile that may foster the development of a dis-
tinctive professional identity.

Within this framework, Adventist education regards teach-
ers’ own selves as the primary medium for modeling the values
and lifestyle the system seeks to impart. Nevertheless, existing
literature on Adventist teachers’ professional identity remains
largely theoretical or limited to descriptions of the traits ex-
pected of SDA educators. Building on this context, the present
study aims to bridge the gap between theoretical religious
frameworks and empirical research on the professional identi-
ties of Adventist teachers.

REVIEW OF LITERATURE

The study of teachers’ professional identity has been pri-
marily addressed by European researchers. The most prolific
period was between 1980 and 2015 (Day et al., 2006; Eros,
2011; Goodson, 2014; Guskey, 2002; Hayes, 2014; MacLure,
1993; Sikes, 1985). These decades, rich in academic produc-
tion, enabled the establishment of models that explain how
teachers’ institutional contexts, critical incidents, and signifi-
cant individuals (mentors) shape their professional identities
(Kelchtermans, 1993).



The implications of studying teachers’ professional identity
were unexpectedly identified by Sammons et al. (2007) when
they were commissioned to conduct a nationwide study on
teaching effectiveness in the United Kingdom. Although the
research did not focus on teacher identity but rather on teach-
ing effectiveness, the researchers concluded that a balanced
professional identity is the primary factor in maintaining
teachers’ motivation and commitment to their work (Sam-
mons et al., 2007). This study also identified three dimensions
of teacher identity: (a) professional, (b) situated (contextual),
and (c) personal. These three dimensions or spheres gain
prominence at different stages of the teaching career cycle but
must coexist in balance; otherwise, teachers become vulnera-
ble, ineffective, or at risk (Sammons et al., 2007; Sikes, 1985).
For instance, Huberman (1989) explains that when teachers
focus excessively on their professional sphere while neglecting
their personal dimension, they tend to experience a more
stressful career and a higher rate of attrition.

Similarly, Ivanova and Skara-Mincl:ne (2016) linked teach-
ers’ professional identity to their professional development.
This is because the teaching profession requires a continuous
learning process. To advance in their careers, teachers must
invest time and effort, which necessitates a well-defined pro-
fessional identity that provides them with a sense of purpose
for engaging in this ongoing effort toward professional growth
(Ivanova & Skara-MincL:ne, 2016). Therefore, teachers’ com-
mitment to their professional development is also the result of
a professional identity that generates the necessary incentive
to avoid stagnation in their careers (Goodson, 2014).

Teachers’ professional identity also influences their percep-
tion of role and associated responsibilities (Kelchtermans,
2017). In fact, teachers interact with educational authorities,
students, colleagues, parents, and the curriculum according to



their interpretation of their role and the scope of their respon-
sibilities (Caza & Creary, 2016).

The findings mentioned thus far associate teachers’ profes-
sional identity with their sense of purpose, perception of role
and responsibilities, professional development, and teaching
effectiveness. However, educators in faith-based institutions
constitute a distinct group of professionals. Adventist teachers,
in particular, are expected to embody and model the values
and lifestyle they teach (Knight, 2016). Such professional ex-
pectations are deeply intertwined with their personal lives
(Raveloharimisy, 2017), shaping a professional identity that
distinguishes them from teachers in secular educational con-
texts (Korniejczuk & McGarrell, 2025). Despite this unique-
ness, research exploring how Adventist teachers experience
and perceive their professional identity remains in its early
stages.

METHODOLOGY

This section outlines the methodological approach adopted
in the study. It includes a detailed description of the research
objectives, the guiding research question, the chosen design,
data collection methods, sampling strategy, and ethical con-
siderations.

Objective

Through narrative inquiry, this study aims to understand
and describe the professional identity of a group of Seventh-
day Adventist teachers who work at the secondary level.

Research question

The research question that this study seeks to answer is:
How can the professional identity of Adventist teachers be de-
scribed?



Research design

This study employs a qualitative approach, well-suited to
exploring teachers’ professional identity (Clandinin, 2007;
Creswell & Poth, 2024). The epistemological foundation of
this research is pragmatism, as articulated by Dewey (1958).
The researcher’s worldview is grounded in a biblical-Christian
perspective, which informs the interpretation of reality
throughout the study.

A narrative inquiry design was chosen for this research.
Within narrative inquiry, the interactional-pragmatic frame-
work proposed by Clandinin (2007, 2016) guided the study.
In this tradition, narratives are treated as co-constructed,
emerging through the ongoing interaction between researcher
and participants in a dynamic process of living, telling, and
retelling experiences (Kim, 2016; Merriam & Tisdell, 2016).

Riessman (2008) notes that this co-construction arises from
a natural human impulse to narrate. To transform storytelling
into a rigorous scientific practice, however, it is essential to
minimize power asymmetries between interviewer and inter-
viewee. Authentic narrative inquiry therefore requires rela-
tional dialogue (Daiute, 2014), in which both parties engage
as equals.

Clandinin (2016) further underscores the centrality of nar-
rative in human life, arguing that people both live by and live
in stories. They live by stories because narratives provide co-
herence and meaning—changing one’s story can, in turn,
change one’s life. Simultaneously, they live in stories shaped
by institutions, cultures, and social contexts. These broader
narratives are internalized and selectively adopted as part of
personal identity (Straub, 2006). Consequently, if individuals
live both by and in stories, they must believe in them and sus-
tain their coherence to preserve a stable identity and make
sense of their experiences (Lieblich et al., 1998).



Data collection methods

This study employed four data sources to facilitate triangu-
lation, thereby enhancing the study’s trustworthiness. The
data collection methods included:

Interviews. Recognized as a primary data source in narra-
tive research, interviews aim to elicit participants’ lived expe-
riences rather than merely obtaining answers. The goal was to
encourage and facilitate a fluid narrative. Each participant en-
gaged in three semi-structured interviews, each lasting about
90 minutes. Interviews were audio-recorded and conducted in
interruption-free offices within the schools.

Curriculum Vitae (CV). Participants’ CVs served as a doc-
umentary source of information. Participants received a tem-
plate outlining the expected sections in their CVs to ensure
data richness. The primary objective was to obtain a detailed
timeline of significant professional events throughout teach-
ers’ careers.

Shadowing. This data collection technique is considered a
form of in-depth observation, distinguished from traditional
observation by its itinerant nature; the observer follows the
participant throughout their daily routine. By immersing in the
participants’ workday, the researcher is able to gather richer
and more contextualized data about the institutional environ-
ment in which their activities unfold. Shadowing took place
between the first and third interviews. Descriptive and reflec-
tive field notes were recorded in accordance with established
observation protocols.

Aesthetic portrayal. A distinctive feature of narrative re-
search is that participants often gain new insights about them-
selves as they reflect on and reconstruct their lived experiences
during interviews. These insights supported the creation of an
aesthetic portrayal, which served as the fourth source of data.
This portrayal could take various artistic forms such as poems,
photographs, videos, metaphors, collages, or paintings. These
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aesthetic representations offered participants an alternative
medium through which to express and explore their profes-
sional identity.

Artistic engagement plays a crucial role in narrative inquiry,
providing a multisensory and nonlinear pathway to under-
standing experience. Participants presented and explained
their aesthetic portrayals during the final interview, allowing
time for both the creative process and the articulation of its
significance.

Participants and sampling procedure

A sample of seven teachers from SDA secondary schools in
Argentina was selected through purposive criterion sampling
(Creswell & Poth, 2024). According to Kim (2016), in narra-
tive inquiry, a sample of five to ten participants is often suffi-
cient to achieve thematic redundancy in the narratives.

Sampling criteria were established based on previous re-
search on teachers’ professional identities (Schutz et al., 2018),
as well as the particular characteristics of the Adventist educa-
tional system in Argentina.

Given the influence of gender on the trajectory of teaching
careers (Parameswari & Kadhiravan, 2014) and the gender
distribution in the target population, five of the selected par-
ticipants were female teachers and two were male teachers. All
participants had at least 18 years of teaching experience, as
most critical professional events tend to occur within the first
15 years of the teaching career (Huberman, 1989). The partic-
ipants represented three different institutions located in both
rural areas and state capitals to capture diverse organizational
and social settings. Teachers were selected by the principals of
the three secondary schools based on the following criteria:

e Teachers with more than 18 years of experience in sec-

ondary education.
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Teachers who had worked within the Adventist educa-
tional system throughout their entire careers.

Teachers willing to participate in the study and to dedi-
cate the necessary time and effort to complete the vari-
ous data collection tasks.

Teachers considered exemplary by school leadership
based on the standards of Adventist education (Gallusz,
2016; Taylor, 2016).

Data analysis

The data were analyzed using the six-phase thematic anal-
ysis framework developed by Braun and Clarke (2013). The
process involved the following phases:

1.

Familiarization with the data collected. During this
phase, the researcher reviewed transcripts, field notes,
and documents to develop preliminary insights.
Generation of initial codes, guided by the research ques-
tion. Relevant segments of data were labeled to begin
organizing the material systematically.

. Identification of themes and categories by grouping the

initial codes into broader conceptual patterns. This step
involved clustering all quotes that reflected each emerg-
ing theme.

Review and refinement of themes and categories
through an iterative process of comparing them with the
original narratives to ensure coherence and consistency.

. Development of a theme book, which compiled the final

themes and categories along with illustrative quotes and
their references within the data corpus.

Report writing, in which findings were presented using
vivid direct quotes to support interpretations and an-
swer the research question.

The analysis of aesthetic portrayals followed the interpre-
tive framework proposed by Lawrence-Lightfoot and Davis
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(1997), which involves two main components. The first is the
context in which the aesthetic piece was created; in this study,
interviews and field observations offered rich contextual data
to support interpretation. The second component is the voice
of the creator, referring to the meaning assigned to the por-
trayal by the participant. To address this, participants were
asked to describe themselves as Adventist teachers through
their aesthetic portrayals.

Given the substantial volume of data generated, HyperRe-
search software was used to support phases two and three of
the thematic analysis. Phases one, four, five, and six were com-
pleted manually without the use of software tools.

Ethical considerations

Given the relational nature of narrative inquiry (Clandinin,
2007, 2016; Daiute, 2014) and its close engagement with par-
ticipants’ lived experiences, this study adhered to the highest
ethical standards (Clandinin et al., 2018). The following
measures were implemented to uphold these commitments.

Formal Approvals. Ethics approval was obtained from the
Ethics Review Board (ERB) before data collection. Authoriza-
tion to access schools was granted by the education director
of the Argentine Union and the directors of the respective local
conferences. Formal requests to conduct the study were sub-
mitted to the principals of the chosen schools.

Informed Consent. All participants voluntarily signed a
printed informed consent form describing the study’s purpose,
participant activities, the right to withdraw at any time with-
out consequences, and the possibility of discussing sensitive
topics. It also detailed measures to ensure anonymity, confirm-
ing that participation or withdrawal would not affect employ-
ment. The form specified the number and duration of inter-
views, the timeline of the shadowing process, and participa-
tion in preparing a curriculum vitae and an aesthetic portrayal.
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Consent to audio-record interviews was explicitly obtained,
and data confidentiality procedures were explained.

Confidentiality. Access to participant data was restricted to
a single research collaborator who audited the analysis process
using anonymized information. All personal names, institu-
tions, and geographic locations were replaced with pseudo-
nyms to prevent identification.

Minimization of Harm. To avoid emotional distress, inter-
views were conducted in private spaces designated by school
principals. Participants chose the dates and times of interviews
and shadowing. They were not required to discuss experiences
that caused discomfort or that they preferred to omit, prevent-
ing unnecessary emotional exposure.

Independence from Sponsorship. Although sponsored by
the Adventist educational system in Argentina, the study main-
tained full independence. The sponsor did not influence topic
selection, participant recruitment, data analysis, or the writing
of results and conclusions, and received only the final research
report.

RESULTS

This section presents the study’s results. Data analysis re-
vealed three main themes that illustrate the participants’ pro-
fessional identities.

Theme 1. The ideal professional identity

Participants envisioned an ideal professional self that served
as a benchmark for their current identity. Their narratives re-
vealed three categories describing this ideal: (a) a desire to be
more student-centered, (b) an effort to acquire core values,
and (c) the person of Jesus as the model for their ideal profes-
sional self.
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Being Student-Centered. The participants pursued an ideal
identity that was student-centered. As Victoria stated, our
work is not all about teaching content but to show interest in
the life and the person of our students (Victoria, Interview,
lines 447-448). Their actions and reflections consistently re-
volved around the student. Yet the participants’ goal was not
to fulfill their requirements but to guide students away from
inherent negative tendencies. Nahuel noted that he engaged
students through missionary outreach or sports (Nahuel, In-
terview, line 254) to encourage focus on studies and positive
behavior. Martha likewise emphasized:

Teachers must think if what they do is beneficial to their
students. If they [teachers] don’t do so, they should find an-
other job... If you are no longer able to give your best to
your students, you should leave your place for another

teacher. Otherwise, we are shortchanging our students.
(Martha, Interview, lines 1416-1423)

Martha’s statement may sound extreme, yet it reflects the
selfless commitment required to attain a student-centered pro-
fessional identity. For the participants, students’ well-being
was paramount, and they admired colleagues who embodied
this closeness. As Victoria observed,

I admire the relationship that Teacher Marisa has with her
students. She is considerate with them. When some students
approach her to tell her something, she is all ears to them.
(Victoria, Interview, lines 443-445)

Acquiring Core Values. Campbell (2003) argues that teachers
should be assessed by the clarity of their conscience and val-
ues. As Sophia noted, being a Christian teacher requires extra
care. We must pay attention to what we say or how we say
things. This is an extra work we have to do (Sophia, Interview,
lines 736-738).
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Participants identified honesty, trustworthiness, fairness,
patience, love, and equity as essential to their ideal profes-
sional identity. Dana emphasized that a teacher should be a
righteous and honest person, someone who can say something
without hurting, one who is trustworthy with good values
(Dana, Interview, lines 646—647). She further stressed that stu-
dents should see in you [teacher] not a rigid or hard person.
There has to be a little more patience and love (Dana, Inter-
view, lines 194-195).

Martha argued that high moral standards alone are insuffi-
cient for Christian teachers. Using justice as an example, she
explained that applying it blindly is unfair when students have
different backgrounds and needs. As she stated, an Adventist
teacher has to be equitable with the students and a consistent
example (Martha, Interview, lines 1268-1267). For Martha,
equity requires understanding students’ motives before enforc-
ing rules because rigid application of school regulations can
distort their intent. For this reason, she preferred to be identi-
fied with love rather than blind justice as a hallmark of her
ideal professional self.

Being Like Jesus. Our model is Jesus (Dana, Interview, line
641), Dana affirmed, reflecting on how she seeks to treat her
students: I want to treat them as Jesus did. He gave opportu-
nities to the people. He was not judgmental but empathetic
(Dana, Interview, lines 483-484).

Emulating the Master Teacher was the participants’ highest
aspiration. Victoria shared, I would like people to remember
me saying: ‘Yes, for sure, she had Jesus in her beart’ [she shed
tears| (Victoria, Interview, lines 469-470). Similarly, Jahaziel,
a music teacher, presented a drawing and explained, if you see
carefully, you will see the image of a choir conductor, but it is
also a Jesus conductor (Jahaziel, Aesthetic Portrayal). Dana
added, my main goal is to leave to them [students], as much
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as I can, an example of who Jesus was (Dana, Interview, lines
480-481).

The participants viewed Jesus as an exemplary teacher in
practice, not merely as an abstract theory or religious doctrine
(Taylor, 2025). As Nahuel stated,

An Adventist teacher must be Christian. Because there are a
lot of Adventist teachers who believe in the second coming
of Jesus, but they don’t necessarily reflect Jesus in their lives.
(Nahuel, Interview, lines 755-757)

He further distinguished a Christian teacher from any
teacher:

When there is no patience or love, there is nothing... There
is just a teacher there... Jesus put me here to tell others that
Jesus will come. So, I must reflect Jesus. (Nahuel, Interview,
lines 764-767)

For Nahuel, embodying Jesus was inseparable from his mis-
sionary calling to announce Jesus’ return.

Theme 2. The ongoing professional identities

Kelchtermans (1993) identifies two key components that
explain how teachers describe themselves: their belief system
(assumptions) and their task perception. The participants
spontaneously addressed both in their narratives. Within be-
liefs and assumptions, two subcategories emerged: (a) the
fallen nature of the students and (b) generational changes.
Within task perception, two subcategories were identified: (a)
competency-based curriculum and (b) holistic education.

Teachers’ beliefs and assumptions. A belief system can also be
described as a worldview that acts as lens through which
teachers interpret reality. In the participants’ narratives, the
Adventist educational worldview framed reality as a cosmic
controversy between good and evil. They noted a progressive
distortion of God’s image in students across generations and
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positioned themselves as central actors in the holistic restora-
tion of their students.

Assumption of students’ fallen nature. Participants described
students as struggling with a fallen nature. Martha illustrated
this perception regarding her teenage students:

I have also learned that we never should believe our students
when they say that they don’t want to have class. Students
want to learn, even though they may feel lazy and they prefer
to talk about something else. But when the year is over, they
are quite quick to say: “The teacher didn’t teach us well’.
(Martha, Interview, lines 1115-1118)

For Martha, students’ untrustworthiness stems not from in-
tent to deceive but from their inherent laziness. She explained,
Actually, what students say doesn’t match with what they
need (Martha, Interview, lines 1144-1146). Thus, teachers
should prioritize students’ real needs over their expressed de-
sires. Similarly, Gabriela observed,

I still consider that a human being works better under pres-
sure. There are very few people who are self-motivated. Peo-
ple need something to push them [laughs mischievously].
(Gabriela, Aesthetic Portrayal)

To address what Martha described as laziness and Gabriela
as lack of self-motivation, Dana redefined her role: One day I
understood, I can’t be the kids’ friend. I'm the teacher (Dana,
Interview, lines 469-470). Collectively, these teachers recog-
nized students’ imperfect nature and the need to implement
measures to guide them toward growth.

Assumption of generational worsening. Participants observed
negative generational changes in their students, comparing
current students with those from 15-20 years ago and con-
cluding that previous generations were better. They noted, for
example, a decline in self-discipline. Dana remarked, the kids
today don’t understand much about effort and self-discipline
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(Dana, Interview, line 211), while Sophia added, [the students]
have changed... Fifteen years ago, students did whatever may
take to get books about a topic... Now, it is almost impossible
to put them to work in a science fair (Sophia, Interview, lines
333-343).

Teachers’ task perception. Teachers’ task perception can be
defined as a sense of purpose that drives their professional ac-
tions (Lavy & Bocker, 2018). For the participants, this pur-
pose focused on students’ needs, prompting them to consider
what content and skills were most essential for this generation
and how to address students’ fallen nature.

Competence-based curriculum. In response to perceived gen-
erational changes, participants favored a competency-based
curriculum over a traditional, content-focused approach. So-
phia explained,

The teacher’s role was different. It was a role where you had
to provide a lot of information... Today, information is al-
ready at hand, so our role has changed. (Sophia, Interview,
lines 169-170)

The shared sense of purpose was to equip students with
competencies and skills needed for future challenges. As So-
phia noted,

They [the students] need to develop skills, such as logical
reasoning and the ability to interpret information. When
they go to college, they will need these skills. (Sophia, Inter-
view, lines 480-484)

This shift—from information provider to skill developer—
redefined the participants’ professional identities. Sophia
stated, our role has changed. We are now more like facilitators
of learning (Sophia, Interview, lines 170-171). The quotation
illustrates their willingness to adjust task perception to meet
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students’ evolving needs, even when this implied changes in
their professional identities.

Holistic education. The second subcategory in participants’
narratives highlighted their conviction that their primary re-
sponsibility is to provide holistic education. Martha ex-
plained, I see students as a whole. My role is not only to teach
them but also ensure the other parts of their person are at-
tended (Martha, Interview, lines 338-339), illustrating her ap-
proach with an example: This is not my subject matter, but
when there is a possibility, 1 talk about family and how to
choose a life partner (Martha, Interview, lines 783-785).
Holistic education extends beyond cognitive and academic
aspects to include the spiritual dimension. Dana stated,

I have two main goals. One is to teach knowledge, this is
why I have studied, and the second one is to share the gospel
with my students. (Dana, Interview, lines 653-654)

Similarly, Gabriela prioritized the spiritual growth of her
students: The main task we have is to draw them closer to Je-
sus (Gabriela, Interview, line 707). Jahaziel echoed this view,
noting that Christian education is meaningless if teachers do
not help students to meet Jesus (Jahaziel, Aesthetic Portrayal),
and he encouraged students to have an appointment [with Je-
sus|] under the tree of life (Jahaziel, Aesthetic Portrayal) in
heaven.

According to the participants, holistic education should
also address students’ daily challenges. Victoria explained,

I realize that many of them [students] come to our school
with problems, and we should pay attention to see what’s
behind these problems. (Victoria, Interview, lines 361-363)

To support students with personal, family, and emotional
issues, participants dedicated time to listening and talking with
them. As Sophia noted, I always try to listen and to talk with
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them about their personal struggles (Sophia, Interview, line
492).

The participants adopted a holistic approach not only as
educators but as agents of a divine mission: My responsibility
is not with the school principal or with my colleagues. It is
with God (Gabriela, Aesthetic Portrayal). This accountability
to God for students’ holistic well-being gave participants a
profound sense of purpose and responsibility.

A teaching task perception,

requires more than teaching in the classroom... That’s why
I think we need extracurricular activities, although it is a lit-
tle difficult for some teachers. But I think the teaching task
has to go beyond the classroom. (Martha, Interview, lines
1150-1153)

Such commitment can have consequences. Nahuel, in mid-
dle age, experienced burnout, and his doctor advised spending
less time playing sports with students and more time cycling
alone. Nahuel’s experience was not isolated, Martha collapsed
physically and emotionally in her forties, Jahaziel faced similar
issues before his fifties, and Victoria lost her sense of purpose
in middle age. These experiences reflect an imbalance among
personal, professional, and institutional spheres of their iden-
tities (Day et al., 2006). In her words, Sophia explained this
pattern of burnout symptoms,

Adventist teachers, I think, have even more pressure, much
more pressure. You are not a common teacher... I have in
mind that I have to restore the image of God in our stu-
dents... It’s a very demanding task. (Sophia, Interview, lines
729-732)

Theme 3. Quest for identity coherence

Participants acknowledged being engaged in an ongoing,
yet essential, quest for coherence between their ideal profes-
sional identity—modeled on the person of Jesus—and their
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actual selves. Three main categories emerged within this
theme: (a) modeling a coherent identity, (b) developing a
Christlike character, and (c) striving for an unreachable ideal.
These categories illustrate how participants experienced their
pursuit of professional identity coherence.

Modeling a coherent identity. Participants aimed to achieve
coherence between their teachings and actions. Martha em-
phasized, we must be consistent between what we do and what
we say (Martha, Interview, lines 1389-1390), while Victoria
described a lack of integrity as blatant hypocrisy: if I am in
this institution but I am not showing the expected way of life,
I am hypocritical (Victoria, Interview, lines 461-462). Dana
framed identity incoherence as a moral failure:

A teacher who labels herself Adventist must display who she
actually is as a person. We can’t represent something we are
not. (Dana, Interview, lines 648-650)

When participants felt they did not meet the moral stand-
ards they were expected to model, they perceived their work
as meaningless. Nahuel reflected,

I would like the students to say that teacher Nahuel does
what he says, that he is consistent with what he preaches...
Or this is part of my mission or I should go to work at a
public school. (Nahuel, Interview, lines 677-680)

Martha illustrated how identity coherence influences the ef-
fectiveness of teaching values:

We should be an example of those values we teach... If I
want you to be generous, I also have to be generous. If I want
my students to treat their classmates well, I also have to treat
my students and my colleagues well. If I ask you to arrive on
time, I also have to arrive on time. (Martha, Interview, lines
1247-1252)
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Developing a Christlike character. For the participants, im-
proving character represented progress toward their ideal pro-
fessional self. Dana stated, I want to improve my character
because that is what God asks me to do (Dana, Interview, line
643). Participants attributed their character development to
God’s work in their lives. Dana reflected, maybe God put me
in the classroom just to polish my character (Dana, Interview,
lines 257-258), while Gabriela explained, God has worked
hard in my character. He is still working on me (Gabriela, Aes-
thetic Portrayal).

The participants openly described their efforts to improve
their character, viewing such development as essential to con-
nect with their students. Although this process may span years
or even decades, they perceived gradual progress with enthu-
siasm. Nahuel illustrated his transformation vividly:

Before, when a student misbehaved, I reacted with harsh

words and gestures... I have changed these reactions during
these 25 years. (Nahuel, Interview, lines 790-796)

He added,

I changed a lot... I was too reactive in the classroom. I could
not stand a daring student. (Nahuel, Interview, lines 271-
275)

In his aesthetic portrayal, Nahuel depicted his early teach-
ing years as an espinillo tree:

God changed me. He changed me as far as I allowed Him to
do so. As the espinillo tree has thorns, I had a lot of thorns.
When a student approached me, I would prick him... It took
a lot of time because I had many thorns... [he laughs] But
the Lord transformed me. (Nahuel, Aesthetic Portrayal)

After 25 years of dedicated character development, Nahuel
exemplifies participants who drew closer to their ideal profes-
sional identity through the quest for professional identity co-
herence.
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Striving for an unreachable ideal. Although the participants
approached their ideal professional self, they felt continuously
scrutinized by their students. Nahuel explained,

Not everyone can be an Adventist teacher because kids don’t
just passively listen to what you say... They quickly detect
any error or anything that does not match with what you are
saying. (Nahuel, Interview, lines 724-727)

Sophia echoed this perception, emphasizing the persistent
vulnerability of teachers:

Teachers have a very exposed position. One is constantly
being analyzed by 30 students staring at him or her. They
analyze and study you from all possible angles. Adventist
teachers, I think, have even more pressure, much more pres-
sure. (Sophia, Interview, lines 727-730)

Sophia and Nahuel recognized that their students keenly
observed any gap between the teachers’ evolving professional
identities and the values and moral standards they were ex-
pected to embody (Raveloharimisy, 2017). This scrutiny
served as a mirror, prompting continual self-evaluation of
their identity coherence. At times, this led to harsh self-assess-
ment:

I don’t feel that I am a model to follow. I would like to be
closer to the ideal. I recognize that there are times when I
feel far from God... I think I need more of Him to get closer
to the ideal that I should be. (Victoria, Interview, lines 455-
459)

Victoria’s reflection, together with other participants’ con-
cerns, underscores that the quest for identity coherence is their
central challenge (see Figure 1). This struggle is both unreach-
able—because the ideal is the perfect person of Jesus—and
spiritual, as the participants acknowledged that only God can
resolve their perceived identity gaps.
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DISCUSSIONS

The participants’ professional experiences closely mirrored
those documented in prior research (Kelchtermans, 2017;
Sammons et al., 2007). Even though educators in faith-based
institutions form a distinctive professional group, they were
hardly spared from tensions with school leaders, colleagues,
parents, and students. They likewise encountered periods of
vulnerability and disequilibrium between their professional
and personal lives at some points in their career trajectories
(Raveloharimisy, 2017). Despite these shared challenges, how-
ever, the participants’ professional identity bears no direct par-
allel with that of their counterparts in non-faith-based educa-
tional settings.

The ideal professional identity. Teachers typically hold an
ideal image of their professional self (Vokatis & Zhang,
2016). For the participants in this study, however, the ongoing
pursuit of coherence between their present professional iden-
tity and the teacher they aspire to become appears to have no
clear precedent in the existing literature. At the root of this
distinction lies a markedly different worldview (Taylor, 2025).
Whereas most teachers adopt a predominantly student-cen-
tered stance, the participants did not aim primarily to satisfy
students’ immediate desires; rather, they sought to steer stu-
dents away from what they regard as innate negative inclina-
tions. In contrast to humanistic, person-centered approaches
that deliberately reduce constraints in order to foster unre-
stricted personal growth (Crumly et al., 2015; Weimer, 2013),
these faith-based educators feel compelled to direct students
firmly toward what they understand to be the right path.
This caring, student-centered perspective also aligns with
theoretical work on Christian education. Raveloharimisy
(2017) identifies students as the core of faith-based education,
while Linhart (2016) and Li et al. (2022) emphasize the
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importance of teacher—student relationships and support.
White (1952) likewise urged teachers to view students as the
most valuable children of God and as potential citizens of
heaven, entrusted to their care. Similarly, Narinasamy and
Logeswaran (2015) highlight the need for teachers to demon-
strate a caring attitude. Such literature mirrors the ideal self
the participants strive to embody.

Regarding the participants’ quest to acquire core values and
to be like Jesus, Campbell (2003) argues that teachers should
be assessed not only by technical competence or students’ ac-
ademic performance but also by the clarity of their conscience
and values. However, while these values are shared by non-
Christian teachers, the participants sought to embody them as
part of their redemptive mission.

This link between teaching and ministry is also highlighted
in the literature (Knight, 2016; Pazmino, 2008). Markowski
(2008) notes that New Testament descriptions of Christian
teachers reveal an intrinsic bond between the roles of teacher
and minister, identifying Jesus—called Rabbi or teacher—as
the ultimate model.

It is important to clarify how the participants came to share
a common ideal professional identity. How could seven teach-
ers from different backgrounds and institutions all seek to be
more student-centered, develop similar core values, and model
themselves on Jesus? Research shows that teachers pursue per-
sonal “dreams” shaping a prospective professional identity
(Vanassche & Kelchtermans, 2016; Vokatis & Zhang, 2016).
When such an ideal is embraced by multiple teachers, it be-
comes a collective dream.

Burke and Stets (2009) note that individuals adjust their be-
havior based on context and feedback, aligning with a shared
professional identity. In this study, the participants developed
a collective ideal professional identity by intentionally
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adapting their aspirations to the model expected in Adventist
schools.

The ongoing professional identities. Defining teachers’ profes-
sional identities remains a complex endeavor, as these identi-
ties are inherently dynamic and subject to continual evolution.
They emerge from the interplay of contextual factors (Burke
& Stets, 2009; Cohen, 2017; Smagorinsky et al., 2003), criti-
cal incidents (Vanassche & Kelchtermans, 2016), significant
people (Ibarra, 1999), and the distinct phases of a career tra-
jectory (Sikes, 1985). This multiplicity of forces accounts for
the characterization in the present study of participants’ pro-
fessional identities as ongoing.

Kelchtermans (1993) highlights two core dimensions that
shape how teachers identify themselves as teachers (Vokatis &
Zhang, 2016, p. 59): their belief system, comprising tacit as-
sumptions about teaching and learning, and their task percep-
tion, or understanding of what the role demands. Both com-
ponents surfaced spontaneously and repeatedly in the partici-
pants’ narratives—a pattern also noted by other researchers
(Clandinin et al., 2006; Nias, 1985, 1989; Schutz et al., 2018).

Among the various elements of professional identity, teach-
ers’ belief systems stand out as the most stable and enduring
(Beijaard et al., 2004). Several scholars frame this system as a
worldview: a relatively coherent, though not always fully con-
scious, constellation of convictions that serves as an interpre-
tive lens for making sense of experience and guiding practice
(DeWitt, 2018; Hufford, 2014). Within faith-based educa-
tional settings, such a worldview frequently takes the form of
an explicit philosophy of education shared across the school
community (Rasi, 2011).

In the participants’ narratives, the Adventist educational
worldview consistently framed human existence within a cos-
mic controversy between good and evil (Knight, 2016). Con-
sequently, they regarded students as bearers of a fallen nature
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inclined toward progressive moral deterioration across gener-
ations. This stance transcends mere intergenerational misun-
derstanding. Research indicates that each cohort develops dis-
tinctive traits influenced by its socio-political and technologi-
cal contexts (Perna, 2018). For instance, Seemiller and Grace
(2019) observe that Generation Z tends to prioritize social jus-
tice, equity, and activism over the traditional emphasis on
hard sciences that characterized earlier generations. Such shifts
may account for Dana’s and Sophia’s observations of student
apathy toward rigorous research and an overreliance on non-
scholar Internet sources.

With respect to task perception, participants uniformly ar-
ticulated their core duty as the provision of holistic education
aimed at restoration. This understanding directly reflects Ad-
ventist philosophy, which casts teachers as agents of human
redemption (Gallusz, 2016). Although many secular schools
also embrace holistic aims (Forbes & Wilson, 2003), the par-
ticipants interpreted their mandate through the lens of cosmic
controversy (Knight, 2007), positioning themselves not merely
as instructors but as participants in a divine mission. For these
Adventist educators, teaching is fundamentally a redemptive
vocation entrusted by God (Rasi, 2010).

A notable consequence of framing teaching as a redemptive
calling centered on holistic development is the difficulty of es-
tablishing clear professional boundaries (Beijaard et al.,
2004). When emotional, social, spiritual, and cognitive
growth all fall within the teacher’s role, the scope of responsi-
bility can feel boundless (Jacobs & Struyf, 2015). This expan-
sive identity imposes additional obligations, including exten-
sive involvement in extracurricular activities that compound
already demanding classroom responsibilities (Johari et al.,
2018). Work-life balance and personal well-being, therefore,
may come under strain.
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When teachers perceive themselves as inadequately
equipped to fulfill what they understand as a divinely ap-
pointed redemptive role, transitional and situational crises can
become acutely intensified (Schutz et al., 2018). Longitudinal
research documents widespread physical and emotional ex-
haustion among dedicated teachers at various career stages
(Day et al., 2006). Huberman (1989), however, observed that
many educators, after navigating mid-career difficulties, expe-
rience a renewed sense of purpose that sustains them through
their later years (Lavy & Bocker, 2018).

In the present study, most participants preserved a resilient
sense of mission despite acknowledging significant emotional
and physical tolls. What sets them apart from colleagues in
secular settings is their profound commitment to students’
comprehensive well-being and eternal destiny. Informed by an
apocalyptic reading of their vocation (Knight, 2015), these
faith-based teachers often feel that both the present lives and
eternal fates of their students rest, quite literally, in their
hands. This distinctive task perception introduces an addi-
tional source of professional stress.

Quest for identity coberence. Teachers in SDA schools are ex-
pected to exemplify a distinctive lifestyle and manifest Christ-
like qualities in their daily conduct (Raveloharimisy, 2017).
Fulfilling this modeling role demands that their actions remain
congruent with the beliefs they are commissioned to impart
(Knight, 2006; Taylor, 2016). When participants sensed a dis-
crepancy between their own behavior and the moral standards
they were called to embody, they often experienced their pro-
fessional efforts as devoid of authentic meaning.

A primary consequence of such identity incoherence is the
diminished capacity to transmit values and principles with
conviction (Korniejczuk & McGarrell, 2025). As Campbell
(2003) observes, teaching stands apart from many professions
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precisely because educators cannot avoid the obligation to live
out the very values they seek to instill.

The principal pathway participants identified toward
greater identity coherence was the deliberate cultivation of
Christlike character. Psychological literature describes charac-
ter as the moral dimension of personality—comprising traits
that are learned and can be modified (Hand, 2018). Through-
out their narratives, participants frequently expressed a desire
to change or improve their character, a concept traditionally
associated with moral education (Taylor, 2025). Within Ad-
ventist educational philosophy, character development is re-
peatedly highlighted as an ideal for both students and teachers
alike (Gallusz, 2016; Raveloharimisy, 2017). Campbell (2003)
accordingly maintains that Christian educators should be
judged not merely by pedagogical skill or student outcomes
but by the sharpness of their conscience and the integrity of
their character.

Figure 1
Model of professional identities of the participants

Being student-centered
Ideal Acquiring Core Val
Identity Be?UITI:g ]ore alues Quest for
ng like Jesus Identity Coherence

Professional E::;tlﬁzl:s :

Identities of Beliefs & Assumptions character
Adventist Generational changes Modeling a
Teachers Ongoing - Fallen nature of students coherent identity

Striving for an
unreachable
ideal

Identities

Task/Mission Perception
Competence-based curriculum
Holistic education

CONCLUSIONS

The study discloses three overarching themes that describe
the participants’ professional identities. These themes revealed
the coexistence of an ongoing (current) identity and an ideal
(prospective) identity, along with a continuous quest to
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achieve coherence between the two. Participants also per-
ceived that their ongoing professional identities gradually ap-
proached their ideal identity as their teaching careers pro-
gressed.

Teachers expressed their ongoing identities through their
beliefs and task perceptions. They share the conviction that
students have a fallen nature they are called to elevate to the
original image God gave humanity.

They also observe generational changes that, in their view,
further exacerbate this fallen nature. From these assumptions,
participants feel compelled to provide holistic education and a
competency-based curriculum, considering both essential for
students to thrive and have meaningful lives.

The ideal professional identity they attempt is becoming au-
thentic role models capable of embodying the values they
teach. To achieve this, participants aim to be more student-
centered and to refine their character, taking the person of Je-
sus as the prototype of their ideal professional self.

The gap between who they are and who they aspire to be
drives them into an ongoing, yet necessary, quest for identity
coherence. Although they acknowledge that their ideal self is
ultimately unattainable, they remain committed to modeling a
consistent identity that reflects their teachings. They regard
any discrepancy between their actions and their instruction as
a breach of integrity and a loss of moral authority, which they
believe disqualifies them as educators. As a result, for these
teachers, lifelong character development emerges as the pri-
mary means to close this gap and move toward true profes-
sional identity coherence.
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Abstract

This qualitative photovoice case study explored how students can be en-
gaged as agents of change in solid waste management. The aim was to
empower students to promote social change and maintain a clean envi-
ronment. While existing literature covers solid waste management, it of-
ten overlooks the role of school children. The study reviewed the litera-
ture on solid waste management and the curriculum. The theories of
empowerment, responsible action, behavioral change, documentary
photography, and learning guided this study. The study revealed how ed-
ucationists can promote effective waste management practices and sug-
gested policy formulation for a clean environment. Given the negative
impacts of poor solid waste management, students are seen as key to
bringing about change. Training for teachers, headteachers, and educa-
tion officials on solid waste management and sanitation is recommended
to support this initiative.
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INTRODUCTION

Solid waste management has been a source of worry to
many countries globally. Ghana is not exempted from this
menace. Through the District, Municipal, and Metropolitan
Assemblies, the government spends huge sums of money now
and then to collect tons of waste from the cities and towns.
Private companies are also engaged in this solid waste collec-
tion and sweeping of places in Ghana. Despite all the efforts,
such places still see a lot of rubbish daily.

Studies have been conducted to solve this problem of litter-
ing and indiscriminate waste dumping, but the problem per-
sists. The numerous attempts only look at areas like providing
proper waste bins, clearing this waste, creating more dumping
sites, and expanding the existing dumping ones (Addaney &
Oppong, 2015; Adu-Boahen et al., 2014; Twumasi, 2017). Ef-
forts have proved futile. Regarding this effortless in solid
waste control and management has resulted in the need to turn
to students for advocacy as agents of change.

This study seeks to address the need to inculcate solid waste
management practices in the curriculum of Ghanaian schools
to sensitize students right from the basic level. Students must
be empowered to become agents of change. They can do so by
educating their peers and community members to ensure envi-
ronmental cleanliness.

As urbanization continues in most parts of the continent,
the trend is estimated to continue. The alarm is on town and
country planning, using solid waste management projections
(Samwine et al., 2017). The study’s findings aim to empower
students to become agents of change in their communities.

REVIEW OF LITERATURE

In search of the literature for this study, there was a deep
look into the available literature on solid waste management,
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its effects, and how students can be empowered through the
curriculum to be effective agents of the three stages of review-
ing literature proposed by Joyner et al. (2018). These stages
were broad scan, focused review, and comprehensive critique.
The aim of using the broad scan was to help in identifying the
research problem clearly and to be able to narrow down the
smaller areas of focus for easy management, as stated by
Joyner et al. (2018). The broad scan enabled us to discover the
quantity of concepts that are included in the study.

Solid waste management practices adapted in
Ghanaian communities

Like every other country, Ghana generates waste and must
practice waste management methods. The most common
waste management practice is landfilling. In most communi-
ties, waste is collected at a central point and disposed of in
landfills. In other communities, waste management companies
offer house-to-house services at a fee. Recently, there has been
a surge of recycling plants, mainly on a small scale. Examples
of these plants include COLIBA Ghana and Accra compost
and recycling plant. Several benefits can be derived from recy-
cling and composting. The current subsection paints a picture
of waste management practices that currently pertain to the
country.

Waste exists in two main forms: solid waste and liquid
waste (Samwine et al., 2017). Solid waste comprises four main
categories: municipal waste, industrial waste, agricultural
waste, and hazardous waste. Solid waste has been linked to
air, soil, and water pollution (Brunner, 2013). Solid waste also
contributes about 800 tons of carbon dioxide into the atmos-
phere each year. It has also been found that leachate from solid
waste not only contaminates surface water but also seeps into
groundwater (Das et al., 2019).
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In addition to environmental and health implications, solid
waste also has economic impacts. Globally, an estimated cost
of USD 205.4 is spent on managing every ton of waste
(Hoornweg & Bhada-Tata, 2012). There has been a signifi-
cant growth of the human population, coupled with increased
industrialization and urbanization. This has triggered massive
waste generation. An annual production of 1.3 billion tons is
produced yearly, which is expected to double by 2025 (Das et
al., 2019; Samwine et al., 2017). According to Srivastava et al.
(2014), solid waste management is usually central and based
mostly on the economic status of the country.

Recycling, another waste management method, has been
cited as an important strategy in waste reduction (Gaikwad &
Obaya, 2018). Due to this method alone, in California, the
amount of waste going to landfills was reduced by 25% (Os-
kamp et al., 1991). The process of recycling follows waste sep-
aration, which is often done in homes. Types of materials that
are usually recycled are aluminium, glass, paper, metal, and
plastic. Geiger et al. (2019) found that individual as well as
contextual factors that aid or hinder recycling. An example of
such factors is the possession of bins. The benefits of recycling
have also been documented in the literature. Farzadkia et al.
(2021) found that recycled municipal solid waste reduced up
to 3 million tons of air pollutant emissions.

Despite the benefits of recycling, it is noteworthy that it has
some downsides. Presorting plastics is costly and time inten-
sive. Furthermore, vast quantities of energy are usually em-
ployed in processing used materials (Robertson, 2021). Far-
zadkia et al. (2021) conducted a cost-benefit analysis of recy-
cling and landfilling. They found that construction waste re-
cycling could generate an environmental benefit of ¥1.21 per
ton, whereas landfilling will lead to an environmental loss of
¥12.04 per ton.
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Landfilling is the most common method of solid waste man-
agement system in developing countries, including Ghana
(Kamaruddin et al., 2017; Samwine et al., 2017). This method
is preferable to other forms of waste management because of
its apparent simplicity in operation and execution (Kamarud-
din et al., 2017). The most notable is the damage landfills
cause to the waterbed and its spiraling consequences. When it
rains, water washes chemicals from the landfills, which seep
into the underground water which has implications on health
and economics.

In summary, improper solid waste management is inevita-
ble as solid waste is generated daily. Developed countries have
come up with more efficient methods of managing solid waste.
Recycling and composting are among the methods used. Alt-
hough landfilling has an adverse impact on the environment,
literature has shown that it is inevitable (Vaverkova, 2019).
Certain waste cannot be recycled, reused, or composted. These
wastes end up in landfills.

In Ghana, landfilling is the most common waste disposal
system because it is convenient to execute (Das et al., 2019;
Samwine et al., 2017). Households in Ghana produce less than
30 million tons of municipal solid waste (Miezah et al., 2015).
Alhassan et al. (2019) reported that the increase in urbaniza-
tion and population is a contributor to the excessive waste
generation in the country. Assemblies privatized some of the
waste management in some communities to manage solid
waste. Cobbinah and Darkwah (2016) add that poor solid
waste management is an urbanization problem. The more peo-
ple clutter around the same place, the worse the solid waste
management activities. Obviously, the presence of poor waste
management in Ghana is the presence of improper waste man-
agement. The main method of waste disposal, landfilling, is
cited as harmful to the environment.
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Causes and effects of poor solid
waste management practices

Although it has previously been mentioned that landfilling
is less cumbersome and less costly compared to other waste
management methods, the repercussions can be grave (So et
al., 2019). The same authors have reported that open dumping
can breed viruses and germs in the environment. The evidence
of poor solid waste management practice in Ghana is dis-
played in the frequency and types of ailments that are reported
in the hospitals.

Notably, apart from water and environmental pollution,
poor health results from poor waste management. Addaney
and Oppong (2015) found that 72% of households were af-
fected by malaria and cholera. Surprisingly, people who are
directly affected by waste management are also part of the
waste management problem. According to Samwine et al.
(2017), some of the waste management challenges experienced
in the country are directly linked with citizen’s poor sanitation
attitude. A clean environment influences good health, and
good health further affects productivity (Adogu et al., 2015;
Addaney & Oppong, 2015). When health is affected, produc-
tivity is also affected. There is a call for the country to put
measures in place to encourage citizens to comply with proper
waste disposal methods. This will prevent some ailments and
create a healthy workforce for the country.

Poor waste management has environmental effects. Sam-
wine et al. (2017) reiterated that the repetitive annual flooding
experienced in the country was primarily due to poor waste
management practices. Flooding has proved to be destructive
to the environment, people, and property. On the 3rd of June
2015, a major flooding incident happened in the country and
claimed the lives of over a hundred citizens. Dozens of prop-
erties get destroyed when there is flooding. People have been
unwillingly ejected from their homes due to flooding. Poor
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solid waste management is among the many causes of flooding
in Ghana. Figure 1 in the appendix shows the repercussions of
poor solid waste management on the 3rd of June 2015, which
claimed many lives and properties.

Another cause of poor waste management in the country is
the lack of communication channels between key stakehold-
ers. Jambeck et al. (2015) identified a need to provide a clear
definition of the problem and a roadmap to solve the problem.
There seems to be a disconnect in addressing the waste prob-
lem within the country. Major stakeholders may have different
ideas for solving the waste problem. According to Jambeck et
al. (2015), identifying a road map to proper waste manage-
ment will benefit its citizens. In addition to improper commu-
nication is a nonexistence of awareness of the responsibility of
citizens in municipal solid waste management (Cobbinah &
Darkwah, 2016).

The curriculum to empower students
to become agents of change

The school system is crucial in the development of character
for the youth. Gaikwad and Obaya (2018) observed that “en-
vironmental stewardship is a rather neglected area in the cur-
riculum” (p. 136). Attention must be paid to what students
learn in schools. The curriculum guides school administrators
to direct teachers in executing their duties. When students are
taught environmental sustainability, they will become knowl-
edgeable and become agents of change in their communities.

The study of Gaikwad and Obaya (2018) in the Philippines
focused on a successful school initiative of environmental care
through the project WISHCRAFT. Their findings showed that
with the holistic support of school stakeholders such as teach-
ers, administrators, and communities, students experienced a
change of perception towards environmental care. The
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integration of environmental stewardship into the curriculum
was seen as an important success factor in their study.

A closer look at the individual teacher and their commit-
ment level to teach environmental studies shows that commit-
ment levels of the teacher are low. Cutter-Mackenzie and
Smith (2003) identify content knowledge as general pedagog-
ical knowledge, knowledge of the learners and their character-
istics, knowledge of educational contexts, curriculum
knowledge, content pedagogical knowledge, and knowledge
of educational ends, purposes, and moral values”. For the pur-
pose of the study, focus was placed on content knowledge. The
authors discovered that primary school teachers have low lev-
els in content knowledge of environmental theories. They also
found that primary school teachers especially did not consider
content on environmental study as overly important. Teaching
conditions border on the physical, emotional, and social envi-
ronment in which the teacher operates. It is the responsibility
of a supervisor or headmaster to improve teaching conditions.

Solid waste management practices in the curriculum

Waste management and environmental study have crucial
implications for our education system. First, students, the fu-
ture leaders, will grasp this knowledge earlier in their lives.
The formation of sanitary habits at a young age will have a
better influence on decisions as an adult. The school system
has been mandated to promote and maintain programs that
will ensure student safety and success (Scaletta & Hughes,
2020). As part of its curriculum, the school system has many
interventions to reduce challenging behavior while enhancing
learning opportunities for students.

The duties of school administrators are to maintain a work-
ing awareness of expertise and skills to handle problems. They
must make good decisions for students. Scaletta & Hughes
add that school administrators must be active agents of
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change. They can do this by allocating resources and soliciting
other stakeholders’ perspectives. Administrators must reflect
on the best teaching and learning methods. This is accom-
plished through the preparation and amendment of the curric-
ulum.

Curriculum is about all that goes on in school or the learn-
ing environment, and it is planned by the school for learning.
This includes co-curricular activities. Curriculum is also seen
as all the experiences, planned and unplanned, that learners
go through under the guidance of a teacher to become holistic
beings and useful citizens. It also comprises the course of study
in a school. It is a plan for learning (Nehal & Saeed, 2023;
Taba, 1962). In areas where environmental studies are insti-
tuted in the curriculum, educators normally adopt a construc-
tive, student-directed, and experiential orientation method.

Educators face challenges when trying to run an environ-
mental studies curriculum. Cutter-Mackenzie and Smith
(2003) found that time constraints were a major factor in im-
plementing a successful environmental education program.
Other teachers who participated in their study claimed that an
‘overcrowded’ curriculum hindered their progress with envi-
ronmental education. In Ghana, attempts can be made to in-
corporate environmental education in our school curriculum,
preferably as standalone courses since there are implications
yet to be discovered when it is merged with other programs.

Environmental awareness and education

Ghana is among the African countries that have recently
increased recycling of electronic waste (Asibey et al., 2021).
The problems of electronic waste have been linked with ur-
banization. The past few decades have increased the number
of electronic and electrical gadgets. This has further increased
the amount of e-waste and its associated risks. Some of these
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risks include the open burning of e-waste items. This contam-
inates the atmosphere with carbon monoxide.

Attention needs to be paid to the degradation of the envi-
ronment. One method of keeping the environment safe from
waste is urban planning (Asibey et al., 2021). The increase in
waste has been positively linked with urbanization. Therefore,
improvement of our urban space will curb some waste churn
out. Town and country planning involves policies, decrees of
action, decisions by national and city governments to address
public concerns, and stakeholder relations (Cobbinah &
Darkwah, 2016).

METHODOLOGY

Qualitative research was used for this study. Qualitative re-
search is an authority over a selection of informational proce-
dures which seek to define, interpret, decode, and then come
to agreement with the connotation, not the occurrence, of con-
vinced relatively obviously striking spectacles in the societal
domain (Merriam & Tisdell, 2015). According to Hesse-Biber
and Leavy (2010), qualitative research is a set action that dis-
covers the observer in the world. It has to do with explanatory
facts which make them observable.

Research design

The design used for this study is a photovoice case study.
Photovoice is a visual research methodology which has an in-
tention of fostering social change. It is used in investigating
change to empower the vulnerable. Photovoice empowers ed-
ucation and contributes to the formulation of policies and con-
scious change in attitude and life (Budig et al., 2018).

Wang and Burris (1997), proponents of photovoice, state
that photovoice is an innovative data collection method which
enables participatory action among research participants and
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their communities. Photos can be employed alongside descrip-
tions compiled by members’ photos to bring about the experi-
ences of their lives at home to the known, which prompts pol-
icymakers to make a change (Rosario et al., 2016).

A case study is an in-depth study of a person, a group, or
an event. In a case study, almost every part of the life of the
focus and its antiquity is discussed to obtain patterns of the
causes of actions. It directs attention to a distinctive descrip-
tion of a group. It addresses an occurrence like a unique case,
condition, program, or motion. Case study research gives a
rich description due to its grounding in an intense and con-
trasted source of information (Hancock & Algozzine, 2017).

According to Gaikwad (2017), case study, a qualitative re-
search design, has tapped the attention of researchers due to
its uniqueness and traits. Case study shows various design con-
cerns which researchers need to hold fast to. She points out
that case studies have been among the initial known types of
qualitative research since the middle of 19th century and they
are among the most widely used qualitative research designs
in social sciences since the late 1960s. Case study “ has become
increasingly popular in several related fields such as psychol-
ogy, sociology, anthropology as well as in professions such as
Education, Business, Social Work, and Public Health” (Gaik-
wad, 2017, p. 3431).

Purpose of the study

The purpose of this photovoice case study was to explore
the best solid waste management practices that are adopted in
Ghanaian communities. It was to create awareness of the ef-
fect of poor solid waste management in Ghanaian schools and
communities. It also looked at how to empower students to
become agents of change in solid waste management. This
study was again to address what teachers and heads of schools
can also do to empower the promoting and implementing
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effective solid waste management. Moreover, the study looked
at the formulation of policies on environmental cleanliness.

Research questions

The main purpose of this photovoice case study was to an-
swer the following;:

1. What are the adapted solid waste management prac-
tices in Ghanaian communities?

2. How can the curriculum empower students to be-
come agents of change?

3. What policies can be formulated to promote effective
waste management in Ghanaian communities?

Sampling procedure and sample

This study used a purposive, maximum variation sampling
(Lopez & Whitehead, 2013; Merriam & Tisdell, 2015). Pur-
posive sampling, also called judgmental, is a type of non-prob-
ability sampling. Participants’ views were depended on in their
selection for this study. This is because we wanted to access a
particular group of people who matter most in our study of
making students agents of effective waste management. Se-
lected participants in the study fit a particular profile. Two
schools from the same community were used. The participants
in this study were junior high school students, heads of
schools, teachers, and policymakers from the selected commu-
nity who were willing to participate in this research. Each cat-
egory of participants was in a range, and after the data collec-
tion, there was a total number of 25, as shown in Table 1 in
the appendices. This number was as a result of the need to
collect data from different sources as possible. The categories
of these participants for this study were the following:

1. Seventeen students from the two selected schools were
willing to participate in this research.
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2. Six teachers from the two selected schools were con-
cerned about solid waste management and were willing to par-
ticipate in this research.

3. Two headteachers from the two schools were willing to
participate in this research.

4. Policymakers: The paramount chief and his elders, a rep-
resentative from the regional and municipal directorate of ed-
ucation and his officers, and the municipal chief executive’s
representative participated in the exhibition.

Data collection method

Before we collected data for this study, two pilot studies
were conducted: one using in-depth interviews with a head
teacher, a teacher, two students, and a community member
were conducted; The other, focus group discussion with the
two students. The design for the second pilot study was pho-
tovoice. To collect data is “all watching, asking, and review-
ing” (Merriam, 1998, p. 4; Merriam 20135, p. 125). Data for
the Photovoice case study can be collected from photo taking,
observation, interviews, archival records, and documents
(Merriam, 2015; Yin, 2015). Table 2 in the appendix shows
the triangulation matrix for data collection.

Among the methods used in collecting data, the following
were used to gather information for the photovoice design.
They were observations by researchers and two community
members. I also used the photos that were taken by the stu-
dents as well as interviews from all the other participants on
research question one.

Data collection instruments

Three instruments were used in the data collection for this
study. The instruments were in-depth interviews, focus group
discussion and photo taking. They are stated below.
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In-depth interviews: An in-depth interview was conducted
with all the participants to gather data for the study. They
were students, teachers, and head teachers. Each interview
lasted for about 30 to 35 minutes.

Focus group discussions: There was a focus group discus-
sion. This was with four teachers. The focus group discussion
aimed to gain comprehensive knowledge and insight into the
situation or the responses from the in-depth interviews. This
session lasted for 45 minutes.

Data analysis method

Data analysis took place in stages. Here we describe the
stages. In collecting our data for this research, the students
were put in groups of two in the photo taking the best ten
photos for each theme during the selection and discussion of
their choice of photos with their partners. The photo interpre-
tation was done one theme at a time while we facilitated the
discussion of the photos. The presentation of photos was
achieved in a meeting with all participants. The stories of the
participants were written, and a schedule was made for all the
participants to come together and organize the photos accord-
ing to the themes that were guided by the research questions
(Rosario et al., 2016).

This photo interpretation was done using the SHOWED
framework as (Tubang-Delgado, 2023; Wallerstein & Bern-
stein, 1988):

S — What do you SEE?

H — What is HAPPENING here?

O — How does it relate to OUR lives?

W — WHY does this problem exist?

E — How can we be EMPOWERED? and

D — What can we DO about this?

The participant students were put in groups of two to
choose the best ten photos for each theme during the selection
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and discussion of their choice of photos with their partners.
The photo interpretation was done one theme at a time. The
photos were then discussed. The presentation of photos was
done in a meeting with all participants. The participants were
assisted in the writing of their stories. When all photos had
been presented and interpreted, a time was scheduled for all
the participants to come together and organize the photos ac-
cording to themes as guided by the research questions (Rosario
et al, 2016; Wallerstein & Bernstein, 1988; Wang & Burris,
1997; Yin, 2015).

In the second stage of data analysis focusing on the case
study design, the transcriptions of the recordings from the in-
terviews were made. Next, we addressed the research ques-
tions by analyzing the data by using number coding, themes,
and categories from each research question for each partici-
pant. We employed Saldana’s (2012) data analysis guide. Data
gathered from in-depth interviews and focused group discus-
sions were manually analyzed by reflecting and writing on
how we related with our participants on solid waste manage-
ment. The process included reflections on emerging themes
and categories, possible networks, links, connections, over-
laps, and flows among the codes, themes, and categories. The
related writings and existing theories that connected with the
findings were written at the final stage.

Ethical considerations

The framework adopted for this study was that of Creswell
and Poth (2016). The ethical principles were that we ob-
tained permission from the institution’s ethics review board to
collect data for the study. We also had to obtain informed con-
sent from our participants and the parents of the minors by
letting them read, understand, and sign. To those who could
not read, we read, interpreted the information, and asked
them to sign. We also sought the welfare of our participants
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by minimizing the risk of harm. We had to protect their ano-
nymity and confidentiality in the interviews by giving them
pseudonyms. For the photovoice participants, maintaining an-
onymity was not possible due to each group’s presence at the
photo exhibition venue. We also gave our participants the
right to decide whether they were willing to participate in the
research and continue during the process. They also had the
right to tell when they would be available for the interviews.
Below are the ethical considerations used (Creswell & Poth,
2016; Nyaga 2021):

1. Approval from the Ethics Review Board for our study.

2. Informed consent form for participants.

3. Explanation of the nature of the study to the participants
and informed them that they may opt out of the study if they
wish.

4. Respect for the participants’ privacy and consent by con-
stantly asking for their willingness to continue participating.

5. Care about their welfare by making sure there is no harm
or risk.

6. Treating participants with equity and enhancing inclu-
siveness for everyone.

7. Protection of participants’ anonymity by giving them
pseudonyms.

PRESENTATION AND DISCUSSION OF FINDINGS

The findings from this study were discussed and analyzed
using the students’ photos, students’ stories, the speeches de-
livered at the exhibition, and the themes and categories that
emerged from the interviews. Also incorporated into the find-
ings were the participants’ quotations and views from the in-
depth interviews and the focus group discussions. We com-
pared our findings with what other authorities have said in the
literature and came up with the themes below.
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The findings of the study came up with how students can
be empowered to become agents of change in solid waste man-
agement in their communities. The following themes emerged:
(a) Incorporation of proper solid waste management practices
in the curriculum, (b) empowering students, (c) raising aware-
ness for environmental care, and (d) changing attitudes.

Incorporation of proper solid waste management
practices in the curriculum

The theme of Incorporating proper solid waste manage-
ment practices in the curriculum had two categories. They are
teaching and visuals. Below are the discussions on the findings
under the categories.

Teaching. The participants came out with information such
as,

Teachers must make time to teach this solid waste manage-
ment thing we are talking about. This should not be just one
day’s lesson. They must make it a routine and with conscious
effort. (Folder 2, IdI, Ls 21-22)

Teachers or Ghana Education Service should add that to
what they teach in schools so that students can become effec-
tive agents of change. This will help them to promote it effec-
tively (Folder 2, IdI, Ls 27-29). In an interview with students,
it was mentioned that students should educate their friends not
to litter indiscriminately (Folder 2, IdI ST1, L 17). One of the
headteachers said that there should be public education on
proper solid waste management. Students can be taught at
school. If they learn this at school, they will also teach others
(Folder 1, IdI, Ls 16 & 17, p1).

To confirm this, Akudo (2024) reported in a study about
factors affecting teachers’ commitment to teaching. One cen-
tral duty of the teacher is to nurture and foster students’
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growth in environment-related knowledge, skills, and atti-
tudes. Teaching is the art of imparting knowledge to learners.
Visuals. Visuals are the second category under the theme of
incorporating proper solid waste management practices in the
curriculum. It simply means seeing. According to Tidwell and
Jonsdoéttir (2021), visual images assist us to make meaning.
The assembly should erect a giant billboard with pictures on
it at the entrance to every community.

When this is done, even the illiterates will see the pictures
and read the meaning into them (Folder 3, IdI, T1, Ls 36 &
37, p. 15). Pictures should be posted on how to keep the
environment clean all over the community. (Folder 5, FGD,
Ls 53-57, p. 23)

The participants were referring to how effectively pictures
communicate. Pictures on giant boards will convey great mes-
sages to anyone who sees them including those who cannot
read written words.

Students’ empowerment

Empowerment is a license, right, or authority given to a
person to do something. Under this theme, we had:

This will empower us to go out and tell others why they
should not throw rubbish around or why they should not
throw their rubbish into gutters (Folder 2, Idl, ST2, Ls 29-
31). I want our teachers to give us special days aside from
their regular teaching period to organize special training for
us (Folder 2, IdI, ST2, Ls 27-29). I think we the teachers have
greater responsibility in this. If we empower the students,
they can greatly help solve this problem of littering and im-
proper dumping of refuse (Folder 3, Idl, T2, Ls 17-19, p.
16). These will empower the students to be courageous and
gain some facts and vocabulary to transform their peers and
the people in the community (Folder 3, IdI, T2, L 27-29).
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At school, teachers should help the students to form clubs
and meet with their mates to discuss issues on solid waste
management and why they should not pour their rubbish
into gutters. (Folder 2, IdI, ST1, Ls 14-25)

This is important because self-checking among peers to stop
indiscriminate littering is critical. During the club meetings, a
lot of educative videos can be displayed among the members
or students to help them learn and caution themselves from
littering. Policies should allow students like my friends and me
to speak in a public place to condemn this bebavior (Folder 2,
IdI, ST4, Ls 26-27, p. 11). These interview responses align
with the study by Kaza et al. (2018), which states that campus
clubs are one of the many ways to help improve student sani-
tation.

Headteachers ought to support students’ clubs in dealing
with the issue of indiscriminate littering. One headteacher in-
dicated, Sanitation clubs should also be formed in every school
or community where people will learn how to properly man-
age solid waste (Folder 4, IdI, H/AT1, L 40-45, p. 19). This is
in line with the study from Fadhullah et al. (2022), who indi-
cated that headteachers should enforce the effective participa-
tion of students in clubs to give much authority to the student
clubs.

Slogans play a critical role in reinforcing students’ learning
about sanitation into practice. Thus, providing an effortless
reminder through slogans has proven to be essential. One of
the student interviewees indicated that a song or slogan should
be on keeping the environment clean for students to sing or
respond to when we meet in or outside school (Folder 2, IdI,
ST3, Ls 17-21).

Practically, students are to learn some slogans so that they
use them as often as possible. Some of them are the following:
Take Action! Reduce Your Waste Fraction! / No More Trash!
Let’s Make a Dash! These interview findings are supported by
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the study conducted by Asiedu-Ayeh et al. (2023), who iden-
tified specific slogans that call for action to improve students’
awareness about sanitation and their environment. Another
study by Puopiel (2010) indicated that slogans reinforce the
knowledge of students’ practices and the catchphrase for how
to improve on specific performances. The following are some
suggested slogans:

1. A cleaner world starts with you - Be the change in solid
waste management!

2. Cleaner streets, bealthy life - Join the solid waste man-
agement uprising!

3. Keep calm and reuse your solid waste - A small step for
you, a massive leap for our environment!

4. Less waste, more happiness - Together, we can create a
cleaner and healthier community!

5. One world, one chance - Let’s prioritize accountable
solid waste management!

6. Reduce, Reuse, Recycle - Our Planet’s Lifeline!

7. Waste not, want not - Together, we can make a differ-
ence!

Figure 1
Rubbish dumped into a gutter

=
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Figure 2
Rubbish dumped into gutters and drained into water
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Figure 3 and Figure 4
Rubbish dumped bebind houses

Awareness of environmental care

Raising awareness for environmental care formed another
theme in the findings and analysis of the study. The theme
comprises two categories: The formation of clubs and commu-
nity awareness. Awareness refers to knowledge or perception
of a situation or fact. The categories that make up this theme
are elaborated below.
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Figure 5
Group 1 photo presentation at the exhibition

SOLID WASTE MANAGEMENT PRACTICES N THE COMNUNITY HOW CAN YOUTH BECOME AGENTS OF CHANGE? WHAT PRACTICES DO YOU WISH THE COMNMUNITY ADAPT?

Formation of clubs
Teachers should help students form clubs.

At school, teachers should help the students to form clubs
and meet with their mates to discuss issues on solid waste
management (Folder 2, IdL, ST1, Ls 18-19). During the club
meetings, we can show videos of where people have dumped
the ‘bolla,” and we will talk about it (Folder 2, IdI, ST1, Ls
19-21). I will, through the club meetings, educate other peo-
ple who are not members of the club. (Folder 2, IdI, ST1, Ls
33-34)

Students must learn among themselves based on their ac-
tions and other related activities in sanitation’s short- and
long-term goals. One of the Headteachers mentioned that san-
itation clubs should be formed in every school or community
(Folder 4, IdI, H/AT1, Ls 41-43).

In support of these responses, the study by Samwine et al.
(2017) remarked that sanitation clubs, also known as hygiene
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or health clubs, are student-led initiatives. They promote good
sanitation practices, hygiene, and health in schools and com-
munities. Miezah et al. (2015) documented that student-led
initiatives have a higher chance of influencing behavior change
among their fellow students and community members.

Some of the proposed names of clubs on solid waste man-
agement are as follows:

1. Club Green Earth. This club aims to educate students on
sustainable solid waste management. The club members apply
and form community clean-up events to promote a cleaner en-
vironment. Club Green Earth ensures a clean and green envi-
ronment for sustainable living.

2. Eco Warriors Club. The focus of this club is to create
awareness about the importance of proper solid waste dis-
posal. Members do so through cooperative drives. They work
with opinion leaders in the community.

3. Trash Talkers Club. This club aims to engage in open
deliberations and debates on solid waste management issues.
Members do so by promoting a better understanding of com-
munity challenges. They also come up with effective solutions
for a cleaner future.

4. Waste Warriors Club. This club aims to bring together
students and individuals passionate about reducing solid
waste. Members advocate for policies that promote waste re-
duction in their communities. As the name implies, they are
fighters of waste.

Community awareness

Community awareness has proven to be critical in improv-
ing sanitation. The findings from the interview ascertained
that schools should also be given, maybe on the last Friday of
every month, to throw the town in labelled T-shirts with

plaque cards to sensitize the community members (Folder 2,
Idl, ST2, Ls 32-33). If we are aware or know the health
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implications, we will stop pouring waste anywhere we get, and
our community will be clean (Folder 2, Idl, Ls 43-44).

To support this interview finding, the study by Kaza et al.
(2018) noted that community sensitization refers to raising
awareness and consciousness among community members
about a particular issue, cause, or initiative. Community sen-
sitization aims to educate and inform community members
about specific topics. The theory of empowerment education
supported our findings. This theory expresses the need to per-
mit people who have been marginalized. According to Freire
(1970), empowerment encompasses shattering the quietness
and allowing people to identify their interests to influence
change.

Changing attitude

Changing attitudes among the community members, stu-
dents, and other stakeholders were ascertained to be another
theme from the findings. Attitudinal change refers to any al-
teration in an attitude that affects active efforts by others to
change. Attitudinal change can happen when individuals
change from positive to negative. A teacher indicated that, as
a community, they need a serious mindset (Folder 3, IdI, T1,
Ls 24-26). The change of mindset comes when we stop pour-
ing our solid waste anywhere for a clean community (Folder
2, IdI). There is a need to ensure a change of attitude by en-
forcing punishments flout the rules of littering. People should
stop pouring rubbish anywhere they get, such as gutters and
people’s uncompleted buildings (Folder 2, 1d1, ST2, Ls 27-28).

Another information given at the interview about attitudi-
nal change was: Unless we change our attitude because we also
doing the same thing. If we change, we can also help to bring
change (Folder 2, 1d1, ST3, Ls 17-18). Furthermore, the teach-
ers have the responsibility to improve their attitude. Attitudi-
nal change and law enforcement will help (Folder 3, IdI, T1,
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Ls 27-28). Student participant 3 indicated that they must
change their way of littering. (Folder 2, IdI, ST2, Ls 21-22).
They noted that the teachers must produce proper rules for the
students to follow to prevent littering.

In a discussion, these interview findings were in line with
the assertions from Owusu—Ansah et al. (2022), that there is a
need for schools and GES to provide accurate information and
raise awareness about solid waste management. This is sup-
ported by Kwarteng et al. (2020), that teachers need to change
the process of littering by providing students with the appro-
priate means of disposing of rubbish. Hence, there is a need to
enforce attitudinal change to help enforce some of the rules.

These findings are connected to cognitive learning theory
which is about linking concepts, real-world examples, discus-
sions, problem-solving, and imagery, among others, as appli-
cations. It helps in making sense of the world and serves as a
tool for the brain (Piaget, 1952). There is also a connection of
the findings to the theory of reason/responsible action.
Fishbein and Ajzen (1977) suggest that human behavior is
rooted in reasonable thinking.

DISCUSSION

In a discussion, the interview findings were in line with the
assertions from the study made by Owusu—Ansah et al. (2022)
who ascertained that there is a need for schools and GES to
provide accurate information and raise awareness about solid
waste management, which includes the appropriate disposal
of solid waste and their segregation. Thus, this will improve a
change of mindset among students and other related stake-
holders. Additionally, Addo and Agba (2018) noted that
change in mindset and attitudinal change go hand in hand to
influence positive impact on environmental sanitation among
others in solid waste management.
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These participant responses from the interview are in line
with the studies conducted by Ampofo (2020) findings were
in line with the interview responses which noted that the need
for students to have an equal change in attitude towards the
environment should influence the school and teachers’ ability
to set specific rules and that are enforceable. Additionally, it is
also supported by Kwarteng et al. (2020), which says teachers
need to change the process of littering and provide students
with the appropriate means of disposing of rubbish. Hence,
the need to enforce attitudinal change is to help enforce some
of the rules.

To empower students to become agents of change, the study
revealed that children learn and practice what they are taught.
Education is necessary for reinforcement. Teachers must be
given the necessary curriculum to teach so that students can
become effective agents of change. One of the head teachers
identified public education on proper solid waste management
as a means of education. Hence, they need to organize sympo-
siums and seminars. Students’ empowerment was also identi-
fied as a means of becoming agents of change. The study noted
that students requested teachers to provide them with special
days for training and outreach. Students should be empowered
to form clubs where they will learn how to influence the com-
munity on proper solid waste management. Learning and
practicing appropriate vocabulary and slogans will serve as the
basis for imparting to the community. The study also found
that the clubs present an opportunity for a lot of educational
videos to be displayed to enlighten the students.

Awareness creation has been identified as a critical means
for driving change in communities led by students. The study
realized that branded T-shirts with messages about solid waste
management practices positively influence and remind the
community of appropriate solid waste management practices.
Aside from T-shirts, there should be signposts in the
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community centers to help create awareness and consciousness
among members of the community.

CONCLUSIONS

Students can be agents of change through education, em-
powerment, awareness creation, and attitudinal change. The
Ministry of Education and the Ghana Education Service must
include solid waste management strategies in their curriculum.
Suggestions were found to incorporate environmental stew-
ardship into the school curriculum. Heads of schools and
teachers must be committed to teaching their students lessons
on solid waste management. They should also see to the for-
mation of clubs in their schools where solid waste manage-
ment strategies will be learned.

The study’s findings revealed that students must be taught
proper solid waste management practices at school. Teachers
must also be committed to teaching issues on appropriate solid
waste management practices. This conclusion is tied to the the-
ory of cognitive learning. It is again concluded that schools
must form clubs to discuss issues on proper solid waste man-
agement practices.

The study again revealed that schools should also organize
clean-up exercises for students to clean the communities at
least once a month. There should also be slogans on solid
waste management practices that students will always use. Or-
ganizing floats regularly will help draw people’s attention to
proper waste management practices. Again, the conclusion of
the findings regarding the creation of billboards in the com-
munities is tied to the theory of documentary photography. All
the findings on making students effective agents of change are
tied to the theories of empowerment education, reason and re-
sponsible action, and behaviorist learning.
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RECOMMENDATIONS

Recommendations for Ghana Education Service

1. The research suggests that the Ghana Education Service
(GES) needs to deeply integrate into the school’s curriculum
student outreach in every school in different communities.

2. To ensure, as part of their curriculum and learning,
schools engage community members on best solid waste man-
agement practices. This practice is important since they will
also learn through this pragmatic.

3. As part of the academic calendar, GES should institute
cleaning campaign week. This will help schools, teachers, and
students to practice how to improve knowledge concerning the
need to improve solid waste management and reduce dumping
of rubbish in areas around houses, incomplete buildings, gut-
ters, and water bodies. As this activity goes on, people in the
community will in turn learn from it.

Recommendations for teachers

1. Since teachers are the implementers of curriculum, this
study recommends that they do their best to take issues of solid
waste management practices as keen as possible.

2. They can do so by assisting with the formation of clubs
in their schools.

3. Teachers are to set days aside from what they teach in
the classroom to organize clean up exercise in the communi-
ties.

4. The recommendation is that teachers should be commit-
ted to helping students to become effective agents of change in
solid waste management practices.

Recommendations for schools/students

1. Schools across the country and beyond cannot be left out.
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2. It is recommended that every school take a keen interest
in curbing this solid waste management menace.

3. There should be a formation of clubs in every school
where issues of solid waste management are discussed.

4. Equally, there should be a day set every month for
schools to campaign through floats to sensitize the public.

5. During this activity, there should be clean-up exercises in
every school community.

6. The study further recommends that students serve as en-
vironmental ambassadors of effective solid waste management
practices and agents of change in the long term. This is due to
the fact that students can spread information fast, thereby
making them good and effective agents of change.

Recommendations for policy makers/implementors/
law enforcement agents

1. The study recommends that policy implementations need
to be backed with strict enforcement. However, this can be
evaluated from two different points of view.

2. There is the need to reinforce community solid waste
management teams that can assess the level of solid waste dis-
posal within specific areas of communities.

3. The personnel in the teams must be provided with ade-
quate resources to visit communities and areas prone to indis-
criminate disposal of solid waste.

4. The team or personnel should be authorized to punish
and act against those who are found to be culprit. This looks
at the implementation aspect. When they can identify culprits,
they must make sure punishment is meted up with such per-
sons.
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Recommendations for the Ministry of Environment
and Sanitation/Environmental Protection Agency

1. The study recommends that the Ministry of Environment
and Sanitation (MoES) and the Environmental Protection
Agency (EPA) organize sensitization and outreach programs
at the community level on a regular basis to help drive attitu-
dinal change. The programs can include the use of banners,
signposts, and customized T-shirts to help drive the knowledge
and awareness necessary for effective solid waste manage-
ment. In the long run, such sensitization practices can advo-
cate for a reward system where those who are identified to be
effective in solid waste management can be rewarded and pro-
moted to be part of the leadership to drive attitudinal change
in the communities.

2. These agencies or departments should institute commu-
nity watchdogs to check on cleanliness.

3. Since cleanliness is next to Godliness, MoES and EPA
should join hands with the opinion leaders in making sure that
the communities are clean.

Recommendations for future researchers

1. The study recommends the need for future research in
this field to explore the various effective community and
school-level engagements on effective solid waste management
strategies. Such studies could explore the intricate details and
challenges that curtail the implementation of solid waste prac-
tices that lead to community littering and indiscriminate
dumping of solid waste in different parts of the community.

2. Future researchers will investigate whether effective
strategies for implementing solid waste management policies
have been adhered to at the community and school levels.
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Table 1

APPENDICES

Categories of participants

Category of participants Number participated

Junior high school stu-5 for Idl and 10 for photo taking making 15

dents
Teachers

Heads or assistant heads

Policymakers

in all

2 for Id. Int. and 4 for FGD making 6 in all

2 in all

1 Paramount chief,

5 Sub-chiefs,
1 Magajia,

1 MCE representative,
1 representative from the Regional/Municipal
Directorate of education

Total

25

Table 2

Triangulation matrix for data collection

Research Data Sources

Questions

1 2 3 4 S 6

What are theIn-depth  In-depth Participants’
solid wasteinterview interview speeches
management (Students (teachers (Students)
practices in15-20 15-20

schools? minutes) minutes)

How can theln-depth  In-depth FGD  forIn-depth inter-
curriculum interview interview case study view

empower  (Students (15-20 (Teachers (Headteachers

students to15-20 minutes) 15-20 15-20

become minutes) minutes) minutes)

agents of

change?
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What poli-In-depth  In-depth FGD
cies can beinterview interview (Teachers
formulated (Students 15-20 15-20
to promote15-20 minutes) minutes)
effective minutes)

waste man-

agement in

Ghanaian

communi-

ties?

Participants’
speeches
(Policymak-
ers)

Figure 1

Effects of poor solid waste management—flood after a short

rain

Note. From Myjoyonline (2015, June 3). Ghana Floods: 154 dead in Accra

explosion and fire.

Accra marks June 3 disaster tomorrow as ... 1st Anniversary of June 3 disaster; how ...

graphic.com.gh emsog.org

Ghana mourns ‘fire and flood' victims ... June 3: Lots of lessons must be taken ..

;amsweram  nawenhanaramah
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June 3 disastier viciims batitling .

Note. From Graphic Online (2016, June 1). A year after the June 3 twin
disaster.

Figure 2
Rubbish dumped bebind houses

STUDENTS’ STORIES

First speech

Mr. Chairman, invited guest, chiefs present, teachers, parents, fellow
students, ladies and gentlemen, good morning.

My name is Adam Royan and my friend’s name is Mudassir. We are
from Ridge Junior High School. We are here to talk about solid waste
management. When we say solid waste is the unwanted waste or substance

that is litter around our environment.
What do you SEE?
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Gutters choked with pure water rubbers and other rubbish. This is
what we call improper disposal of waste. It is the disposal of rubbish in
such a way that will affect us.

Some people dispose of their waste into the gutters. When we do this,
the gutters and drains can get choked. When it rains heavily, floods can
occur.

What is HAPPENING?

When we throw our solid waste anywhere and anyhow, we sometimes
release harmful substances into the environment.

How does it Relates to OUR Lives?

It is dangerous to our lives because it can easily bring mosquitoes that
can cause malaria. When we get malaria, we will not be able to go about
our duties. We students cannot go to school. It can also result in death.

It relates to our lives because it can cause floods and floods can take
people’s lives very easily.

WHY does this Exist?

Human Carelessness and Human Factors

How can we be EMPOWERED?

Please Headteachers, Chiefs, MPs, MCE, give us the empowerment that
whoever eats or drinks and throws the rubbish in the flood will be pun-
ished and even sent to the chief’s palace or court. Look at these pictures!
What are we doing to ourselves and our environment?

What can we DO About this?

My dream is that we should take action now! We should reduce our
waste fraction!

I want our community to be like this, when it looks like this, we will be
happy and healthy. No one will take anyone to court, Chief Palace or pun-
ish anyone.

THANK YOU.

Figure 3

Group 1 Photo presentation at the exhibition
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Figure 4
Group 2 Photo presentation at the exhibition

Tl REALITY AGENTS
2 e W T
ool NG
T e
!!!

PLEASE o

e oA

HOW CAN cHANGE! WHAT PRACTICES DO YOU WISH THE COMMUNITY ADRPT?

Second Speech

Mr. Chairman, invited guests, chiefs present, teachers, parents, fellow
students, ladies and gentlemen, good morning.

My name is Osman Mariam. I attend Ridge Junior High School. T am
here with my friend to talk about how we are treating our environment
with solid waste. When you hear about solid waste what does you under-
stand by solid waste. In my own understanding, solid waste is the un-
wanted substances that we litter in around in our communities. Right now,
I am going to show you some pictures of it.

What did you SEE?

For me I see rubbish all over the streets and in our gutters.

What is HAPPENING Here?

The things that make this happen are the rubbish, foreign materials,
and waste materials that litter on the street.

How does it Relate to OUR Live?

It makes our lives very dangerous, boarded and it makes our lives mis-
erable and very unhappy it even causes evilness when I say evilness it means
when it rains heavily it make the bridge chocked with unwanted substances
it also causes flooding.

The flooding can enter somebody’s home and kill the people there. It is
also evil.

WHY does this Problem Exist?

It is caused by us human beings. When we eat, we throw the rubbish
on the streets. We even throw it anyhow and when it rains heavily it makes
the waste disposal choke on the sheets and gutters.

How can we be EMPOWERED?
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Mr. Chairman, invited guest, my chiefs, and all authorities present, we
the students need power from you all to help us stop this problem.

What can we DO About this?

It is our dream that our streets become beautiful like what we are seeing
in these pictures. When we come together, we can make the community as
beautiful as we can see here.

NO MORE TRASH LET’S MAKE A DASH

Thank you.

Third Speech

Mr. Chairman, invited guests, chiefs present, teachers, parents, fellow
students, ladies and gentlemen, good morning.

Yahaya Amina, I attend Ridge Junior High School. I am called Alice,
and I attend Bagabaga Demonstration Annex Junior High School. We are
here to talk about solid waste management. When they say solid waste
what does it mean? Solid waste is unwanted substances that are litter
around in our environment. Now we are going to talk about some pictures
here that we took right from our community.

What do you SEE?

We see rubbish around our homes, behind our buildings, in uncom-
pleted buildings and everywhere you cast your eyes.

What is HAPPENING Here?

We, the community members, are causing all this. It is becoming too
much.

How does it Relate to OUR Lives?

It relates to our lives very badly. We will be very unhappy, and very
miserable. When 1 say evilness, it means when the gutters and bridge on
the road are choked, and it rains heavily the water will overflow and will
not get anywhere to pass. So, when you are passing beside the gutter or on
the bridge, you may think that is the way that you will pass but the time
you realise, you are carried away by the flood and that will be your end.

WHY does this Problem Exist?

It exists by us human beings. We pour or throw waste into the gutters
and rivers.

How can we be EMPOWERED?

MPs, Teachers, Chiefs, district assembly, we need you to empower us,
the students, in such a way that we will become agents to change this atti-
tude of the people in our community.

What can we DO About this?
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We all have to change our behavior and come together to clean up the
mess we have created. We have to come together to make it real in our
community and country.

Thank you.

Figure 5
Group 3 Photo presentation at the exhibition

souo HOW CAN YOUTH BECOME AGENTS OF CHANGE? 'WHAT PRACTICES DO YOU WISH THE COMMUNITY ADAPT?
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Abstract

This study investigated the effectiveness of Group-Investigation Strategy
(GIS) and Heuristic-Discovery Strategy (HDS) compared to the traditional
Lecture Method (LM) in improving students’ achievement in cellular res-
piration. A quasi-experimental pretest-posttest control group design was
employed, involving 165 SSII students drawn from 4,525 in Katsina
State, Nigeria. The Cellular Respiration Achievement Test (CRAT) with a
reliability coefficient of r = 0.816 was used. Results analyzed using mean,
standard deviation, and ANCOVA (p < 0.05) revealed that both GIS and
HDS significantly enhanced achievement compared to LM, with GIS
showing the highest effectiveness. Gender had no significant effect on
achievement across strategies. The study concludes that GIS and HDS
are superior to the lecture method in teaching complex biology topics
and recommends their integration into classroom practice and teacher
professional development programs.

!Ahmed Tijjani Dikko, PhD, Department of Education, Yusuf Bala
Usman College of Education and Legal Studies, Daura, Katsina State,
Nigeria, tjeeradda@gmail.com; 2Abdulmalik Sabitu, PhD, Department
of Science Education, Federal University, Dutsin-Ma, Katsina State,
Nigeria, asabitu@fudutsinma.edu.ng; 3Umar Usman Shehu, PhD,
Department of Science Education, Federal University, Dutsin-Ma,
Katsina State, Nigeria, ususman@fudutsinma.edu.ng.


mailto:tjeeradda@gmail.com
mailto:asabitu@fudutsinma.edu.ng

Keywords
Cellular respiration, group investigation, heuristic discovery, lecture
method, student achievement

INTRODUCTION

Globally, students face persistent challenges in mastering
complex science concepts, with cellular respiration being par-
ticularly difficult due to its abstract biochemical processes.
Traditional lecture-based teaching has been widely criticized
for failing to foster critical thinking, collaboration, and deep
understanding (Freeman et al., 2014; Schneider & Preckel,
2017). In Nigeria, performance in science subjects continues
to lag behind global standards, as reflected in examinations
such as Trends in International Science and Mathematics
Study [TIMSS] and West African Examination Council
[WAEC] (Martin et al., 2020; WAEC, 2022). Locally, Katsina
State has recorded poor performance in biology, with students
struggling particularly in abstract topics like cellular respira-
tion (Katsina State Ministry of Education, 2022).

These challenges call for the adoption of contemporary,
student-centered instructional strategies. Group-Investigation
Strategy (GIS) and Heuristic-Discovery Strategy (HDS) are
two approaches grounded in constructivist theory (Vygotsky,
1978) and experiential learning principles (Bruner, 1961).
Both emphasize active engagement, collaboration, and inde-
pendent problem-solving, which may help students better
grasp abstract scientific processes. However, limited research
in Nigeria directly compares GIS, HDS, and LM in teaching
cellular respiration. Moreover, the role of gender differences
under these strategies remains inconclusive (Adewumi &
Adejoke, 2023; Akinwumi & Falemu, 2020).

Few studies have provided a comparative analysis of GIS
and HDS in resource-constrained Nigerian classrooms, partic-
ularly on cellular respiration. In addition, existing findings on
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gender effects remain inconsistent. This study addresses these
gaps by examining the relative effectiveness of GIS, HDS, and
LM, while investigating gender dynamics.

LITERATURE REVIEW

Cellular respiration is a foundational yet abstract biological
process involving glycolysis, the Krebs cycle, and oxidative
phosphorylation (Alberts et al., 2022). Lecture-based ap-
proaches have been shown to hinder long-term retention and
conceptual understanding (Freeman et al., 2014; Prince,
2004). In contrast, active learning strategies promote deeper
engagement and achievement (Bonwell & Eison, 1991; Theo-
bald et al., 2020).

GIS emphasizes group collaboration and democratic in-
quiry, enabling students to co-construct knowledge through
dialogue (Johnson & Johnson, 2009; Sharan & Sharan, 1992).
HDS emphasizes guided discovery, fostering independent rea-
soning and experiential learning (Alfieri et al., 2011; Bruner,
1961). Both strategies align with Vygotsky’s (1978) social con-
structivism and Kolb’s (1984) experiential learning frame-
work.

Globally, studies confirm the effectiveness of these strate-
gies in enhancing achievement (Darling-Hammond et al.,
2020; Springer et al., 1999). In Nigeria, research indicates that
GIS fosters collaboration and motivation (Ebele & Abubakar,
2019; Usman, 2017), while HDS promotes problem-solving
and retention (John, 2023; Tofi et al., 2022). However, com-
parative studies in cellular respiration remain limited. Further-
more, gender-related findings are mixed, with some showing
no differences (Akinwumi & Falemu, 2020), while others re-
port slight female advantages (Adewumi & Adejoke, 2023).
This study builds on these theoretical and empirical insights to
provide a direct comparison of GIS, HDS, and LM within Ni-
gerian secondary schools.
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METHODOLOGY

Objectives of the study

The study aims to determine the effect of GIS and HDS on
students’ achievement in cellular respiration compared with
the lecture method. Specific Objectives:

1. Determine the effect of GIS, HDS, and LM on students’
achievement in cellular respiration.

2. Examine the effect of GIS on male and female students’
achievement in cellular respiration.

3. Examine the effect of HDS on male and female students’
achievement in cellular respiration.

Hypotheses

Based on these objectives, the following null hypotheses
were tested at p < 0.05:

HO1: There is no significant difference in the mean achieve-
ment scores of students taught using GIS, HDS, and LM.

HO2: There is no significant difference in the achievement
of male and female students taught using GIS.

HO3: There is no significant difference in the achievement
of male and female students taught using HDS.

Materials and methods

A pretest-posttest quasi-experimental control group design
was employed, involving two experimental groups (GIS and
HDS) and one control (LM). This design was deemed appro-
priate because it controls baseline differences while allowing
the evaluation of instructional interventions in intact class-
room settings (Creswell, 2014).
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Population and sampling

The population consisted of 4,525 SSII science students in
co-educational public schools in Katsina State. Multi-stage
sampling was used to select 165 students from three schools,
with intact classes serving as groups (GIS = 60, HDS = 58, LM
= 47). Stratification ensured representation across local gov-
ernments.

Instruments

Data was collected using the Cellular Respiration Achieve-
ment Test (CRAT), validated by experts and piloted for relia-
bility (r = 0.816). Instructional materials were standardized
across schools, ensuring consistency.

Ethical considerations

Approval was obtained from the Katsina State Ministry of
Education. School principals, teachers, and parents consented
to participation. Confidentiality and anonymity were main-
tained.

Data analysis

Descriptive statistics (mean and mean difference) and infer-
ential statistics (ANCOVA) were used to analyze the data col-
lected.

RESULTS

HO1: There is no significant difference in the mean achieve-
ment scores of students taught using GIS, HDS, and LM.

Results from Table 3 reveals that GIS students (M=25.03,
SD=2.84) significantly outperformed both HDS (M=17.09,
SD=2.73) and LM (M=12.77, SD=2.50). ANCOVA in Table

1 confirms significant group differences, F(2,158)=254.55, p

85



< 0.05. Pairwise comparisons in Table 3 indicated that GIS >
HDS (MD=7.95), GIS > LM (MD=12.28), and HDS > LM
(MD=4.32).

Table 1
One-way analysis of students’ achievement scores in cellular
respiration between the experimental and control groups

Source Type Il Sum Df  Mean F Sig.
of Squares Square
Corrected Model 4258.251a 6 709.709  98.100  .000
Intercept 3646.509 1 3646.509 504.041 .000
Groups 3683.100 2 1841.550 254.550 .000
CRAT Pretest 10.191 1 10.191 1.409 285
Group * Gender 32.943 2 12.454 1.721 182
Gender 8.321 1 8.321 1.150 237
Error 1143.058 158 7.235
Total 63381.000 165
Corrected Total 5401.309 164
Table 2
Univariate tests of the mean score of the groups
Source Sum of Df Mean F Sig.
Squares Square
Contrast 3683.100 2 1841.550 254.550 .000
Error 1143.058 158 7.235
Table 3

Pairwise comparison of the students’ achievement scores in
cellular respiration

(I) Group (J) Group MD (I-]) SME p-Value
GIS (M= 25.03 SD=2.84) HDS 7.95 0.499 0.00
HDS (M= 17.09 SD= LM 4.32 0.528 0.00
2.72)

LM (M= 12.77 SD=2.50) GIS -12.28 0.532 0.00
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HO2: There is no significant difference in the achievement
of male and female students taught using GIS.

Table 4 shows that Male (M = 24.61) and female (M =
25.77) students showed no significant differences, MD = 1.16,
p > 0.05.

Table 4
Male and female students’ achievement scores in cellular res-

piration of GIS

Variable Gender N M SD SEM MD
Male 38 24.61 3.12 0.50

GIS 1.16
Female 22 25.77 2.18 0.47

HO3: There is no significant difference in the achievement
of male and female students taught using HDS.

Table 5 implies that Male (M=17.29) and female
(M=16.56) students also showed no significant differences,
MD=0.73, p > 0.05.

Table 5
Male and female students’ achievement scores in cellular res-
piration of HDS

Variable Gender N M SD SEM MD
Male 41 17.29 2.65 041

HDS 0.73
Female 17 16.56 2.94 0.71

DISCUSSION

Findings demonstrate that GIS and HDS significantly im-
prove achievement compared to LM, supporting evidence that
active learning fosters deeper understanding (Freeman et al.,
2014; Theobald et al., 2020). The higher effectiveness of GIS

aligns with studies highlighting the power of group
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collaboration in promoting problem-solving and critical
thinking (Sharan & Sharan, 1992; Usman, 2017). HDS, while
less effective than GIS, still proved superior to LM, consistent
with the findings of John (2023) and Tofi et al. (2022). On the
other hand, Gubera and Aruguete (2013) offer a different
opinion, contradicting this finding. They revealed that collab-
orative courses had lower quiz/exam scores and lower student
satisfaction compared to lecture courses in introductory psy-
chology. Maceiras et al. (2025) took a dual opinion, agreeing
with the present finding on one aspect and contradicting the
finding on another aspect. They found out that active methods
improved short-term outcomes (immediate tests, engagement),
but in long-term retention, the lecture (traditional) group
sometimes performed as well or better. Another different
viewpoint is that of Wilson et al. (2018), who suggested that
group work/group collaboration is less beneficial for simpler
tasks (like recall, definitions) compared to individual work/lec-
ture.

While the findings show no significant gender differences
under GIS and HDS which aligned with (Akinwumi &
Falemu, 2020; Rashid et al., 2023), other research indicates
gendered patterns in active-learning contexts that complicate
this conclusion. Several studies report that men are more likely
to dominate visible participation behaviors in active class-
rooms and that women often report lower scientific self-effi-
cacy or heightened gender salience when group activities are
not deliberately structured for equity. For example, Aguillon
et al. (2020) observed greater male participation and lower fe-
male self-efficacy in an active-learning biology course, and fol-
low-up analyses emphasize that instructor setup and group
norms strongly mediate these patterns. Other research, such as
Wilcox and Lewandowski (2022), indicates that the gender
composition and group-formation strategies influence who
benefits from collaborative assessments. Together, these
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studies suggest that the absence of a gender gap in the data
does not guarantee equitable experiences under GIS/HDS
more broadly. Instead, careful design feature explicit role as-
signments, accountability structures, inclusive facilitation, and
monitoring of participation are required to ensure that active
methods produce equitable outcomes for all genders
(Adewumi & Adejoke, 2023).

CONCLUSION AND RECOMMENDATIONS

This study concludes that GIS and HDS are both signifi-
cantly more effective than the lecture method in teaching cel-
lular respiration, with GIS showing the highest impact. Both
strategies were equally effective across gender.

However, the study recommends that:

1. Biology teachers should adopt GIS and HDS in teach-
ing cellular respiration and other complex concepts.

2. STAN and NERDC should organize workshops to
build teachers’ capacity in constructivist strategies.

3. Policymakers should provide resources and training to
adapt these strategies in large, resource-constrained class-
rooms.
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Abstract

Child sexual abuse is a global threat to child optimal development. Strat-
egies such as making laws that criminalize it and that legalize the provi-
sion of Comprehensive Sexuality Education (CSE) in schools have been
put in place but is still escalating. This study was undertaken to explore
the religious factors affecting the delivery of CSE in Early Childhood Ed-
ucation (ECE) in order to determine strategies of mitigating it. This quali-
tative case study design, located in the interpretive paradigm used semi-
structured interviews to gather data from five religious leaders, ten par-
ents and ten teachers who were purposefully selected. Data were ana-
lyzed thematically with Bronfenbrenner’s ecological system'’s theory as
the theoretical framework. Religious beliefs, doctrines, values and cus-
toms were found to inhibit the provision of CSE in ECE classes, leaving
children uninformed about how to protect themselves from sexual
abuse. The study recommended the integration of CSE into training cur-
ricula for religious leaders and the provision of in-service training for reli-
gious leaders already in practice to help religious leaders recognize the
importance of CSE and support its implementation in the ECE classes.
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INTRODUCTION

Child sexual abuse is a global scourge and a threat to child
optimal development. Several nations applied various strate-
gies to address this problem, but its prevalence continues to
rise (Muridzo & Chikadzi, 2020). These strategies include
crafting laws that criminalize child sexual abuse and legalize
the provision of Comprehensive Sexuality Education (CSE).
Children are vulnerable to this predicament due to a myriad
of factors, which include lack of knowledge about what con-
stitutes sexual abuse, ignorance on how to avoid it and their
physical weaknesses, which render them defenseless
(Bagattini, 2019; Lohan & Lopez, 2023; Santrock, 2018;
Wangamati, 2020). The perpetrators of child sexual abuse of-
ten physically coerce children to obtain sexual gratification
from them (Mugabe, 2021).

Provision of CSE to children, is regarded as the most effica-
cious strategy for empowering children to deal with challenges
pertaining to sexuality (Lohan & Loépez, 2023). It is believed
to equip them with knowledge, skills and attitude that can en-
able them to tackle challenges that lead to sexual abuse. It also
informs them about where to seek help if they encounter issues
related to sexuality (United Nations Educational, Scientific
and Cultural Organization [UNESCO], 2018). According to
Venketsamy and Kinear (2020), knowledge of what consti-
tutes child sexual abuse empowers children to protect them-
selves from such exploitation, thus it is essential to teach chil-
dren CSE to reduce vulnerability to sexual abuse.

In Zimbabwe, child sexual abuse is rampant and is on the
rise (Mahoso et al., 2024; Mukau, 2023; Shambare &
Mapolisa, 2020). Statistics reveal that one in three girls and
two in five boys are survivors of sexual abuse with more than
one hundred girls sexually abused daily (Mahoso, 2020; Mu-
gabe, 2021). Perpetrators of sexual abuse show no regard for
age, because even infants as young as three months old have
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been documented as victims (Shambare & Mapolisa, 2020).
Effort to deliver to children in Zimbabwe is made. However,
religion compromises its delivery (Muridzo & Chikadzi, 2020;
Wangamati, 2020). Some religious practices are often ex-
ploited to facilitate child sexual abuse (Shambare & Mapolisa,
2020). For example, a girl child may be taken to a forest or
mountain under the guise of receiving prophetic healing, only
to be sexually abused.

Additionally, some prophets claim that they would have
been given a child by God as a wife, thereby sexually abusing
that child under religious pretense (Mahoso & Finestone,
2023). Furthermore, some traditional healers of the African
Traditional Religion (ATR) in Zimbabwe prescribe sexual in-
tercourse with a virgin as a cure for HIV and AIDS, or as a
ritual for wealth accumulation, animal fertility and bumper
harvest of crops. Such practices further expose children to sex-
ual abuse (Mugabe, 2021; Mukau, 2023).

The absence of CSE in Early Childhood Education (ECE)
classes in Zimbabwean schools deprives children of essential
knowledge on how to protect themselves from sexual abuse.
These harmful religious practices are further promoted by chil-
dren’s lack of knowledge about what constitutes sexual abuse,
a direct consequence of failure to teach them CSE (Mugabe,
2021; Mukau, 2025). It is crucial to recognize that religion
acts as a double-edged sword concerning child sexual abuse.
On one hand, it is exploited by perpetrators to abuse children;
on the other hand, it is used to hinder the implementation of
CSE, which could otherwise protect children. This dual effect
contributes to the rising prevalence of child sexual abuse in
Zimbabwe, designating the urgent need to teach CSE. CSE can
equip children emotionally, socially, physically and cogni-
tively with effective strategies to minimize their risk of sexual
abuse (Amo-Adjei, 2024; UNESCO, 2018).
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The high prevalence of child sexual abuse, driven by reli-
gious factors and its devastating consequences, justifies the
prioritization of strategies for combating this form of abuse.
Although CSE is a scientifically proven strategy for reducing
child sexual abuse (Lohan & Loépez, 2023), the implementa-
tion at the ECE level in Zimbabwe is also obstructed by reli-
gious factors. This obstruction leaves children vulnerable to
continued sexual abuse and highlights the urgent need to ad-
dress these religious barriers to ensure the protection of young
learners. Successful control of child sexual abuse could conse-
quently make Zimbabwe a safe environment for children in
ECE classes which may enable them to optimally develop.
Consequently, this study is undertaken to succinctly establish
these religious factors that impede the effective teaching of
CSE in early grades in Zimbabwe which could help to deter-
mine effective strategies of promoting the teaching of CSE.
This could lead to effective delivery of CSE in early grades
thereby promoting the protection of children from sexual
abuse.

The following research questions guided this study:

The main research question:

What are the religious factors that affect the teaching of
CSE to children in ECE classes in Zimbabwe?

The main research question was analyzed to derive the fol-
lowing sub-research questions:

e What religious beliefs affect the teaching of CSE to

children in ECE classes in Zimbabwe?

e What religious situations in schools compromise the

teaching of CSE in ECE classes in Zimbabwe?

e How do religious doctrines affect the teaching of CSE

to children in ECE classes in Zimbabwe?

e What religious practices hinder the teaching of CSE in

ECE classes?
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e What strategies can be implemented to mitigate the
religious factors that obstruct the teaching of CSE to
children in ECE classes in Zimbabwe?

LITERATURE REVIEW

Comprehensive sexuality education

Comprehensive sexuality education (CSE) refers to educa-
tion that addresses the cognitive, social, physical and emo-
tional aspects of human sexuality (Amo-Adjei, 2024; Ketting
& Ivanova, 2018). It provides learners with age-appropriate
sexual information that is both scientifically and medically ac-
curate, while the primary aim of CSE is to effectively address
challenges arising from human sexual behaviors (Chavula et
al., 2022; UNESCO, 2018). Additionally, it educates learners
on the importance of promoting gender equality and the re-
spect of human dignity as strategies to prevent sexual abuse
linked to gender inequality and disrespect for human dignity
in society. CSE is tailored to align with the learners’ cultural
contexts, it is delivered through a human rights approach, and
it should be introduced from early childhood and continue
throughout the learner’s educational journey (UNESCO,
2018).

In Europe, CSE is offered starting from early childhood
(Ketting & Ivanova, 2018; Mukau, 2023). It stretches through
adolescence to adulthood and is bearing dividends notably in
Finland, Germany, Kazakhstan, the Netherlands and Estonia.
Reduction of health problems that are associated with a lack
of knowledge on CSE is visible in these countries. The imple-
mentation of CSE in Europe, began in Sweden, where it be-
came a compulsory subject in 19935. Several policies have been
established to legalize and guide the implementation of CSE
across Europe (Ketting & Ivanova, 2018). These policies may
play a crucial role in decriminalizing the provision of CSE to
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children, addressing to its delivery to young children and pro-
moting the effective implementation of CSE programs.

In the US, CSE is offered; however, abstinence-only educa-
tion is more commonly preferred, and consequently, it receives
greater funding than CSE. Yet, abstinence-only education is
less effective than CSE in addressing health problems linked to
a lack of education on sexuality. Abstinence-only education
falls short by prioritizing fear-based messaging about sexual
activity rather than providing scientifically accurate infor-
mation on sexuality. Such information is essential for equip-
ping children with the knowledge they need to protect them-
selves from abuse (Mishra, 2021).

In Zimbabwe, the rate of child sexual abuse is shameful
(Mahoso, 2020; Mahoso & Finestone, 2023). An estimated
one hundred girls are sexually victimized daily in Zimbabwe
(Mugabe, 2021), partly due to a lack of CSE. Some of these
children are sexually victimized by relatives or guardians they
trust, leaving them uncertain about where to seek help. This is
partly due to a lack of CSE, which should empower them with
knowledge on how to minimize the risk of sexual abuse and
how to counter if they experience such abuse (Mukau, 2023;
Ndhlovu & Mfoafo-M’carthy, 2022).

In Zimbabwe, the fear of punishment from perpetrators
and the fear of social stigmatization prevents victims from re-
porting sexual abuse, allowing abusers to continue molesting
children (Mugabe, 2021; Ndhlovu & Mfoafo-M’carthy,
2022). It is crucial to note that these fears could be dealt with
through the teaching of CSE.

Although CSE is recognized for its effectiveness in alleviat-
ing children’s vulnerability to sexual abuse (Vengetsamy &
Kinear, 2020), its implementation in Zimbabwe is hindered by
religious factors that obstruct efforts to provide it (Bhana &
Matswetu, 2023; Mugabe, 2021). In Zimbabwe, religious be-
liefs dictate that CSE is intended for adults, not children based

98



on the notion that children are asexual; consequently, they are
not permitted to receive CSE (Mukau, 2023). However, re-
search indicates that children often exhibit sexually risky be-
haviors which can be mitigated through CSE (American Acad-
emy of Pediatrics, 2023; Mukau, 2023). According to Ma-
hoso (2020), some children display inappropriate sexual be-
haviors, such as sexually stimulating themselves in the pres-
ence of others or exposing their genitals to peers. Some chil-
dren exhibit a strong curiosity about nudity and, in some
cases, may even force their peers into sexual acts. Others show
a particular interest in touching the genitals of others (Barnett
et al., 2017).

It is essential to recognize that such behaviors can be man-
aged effectively through CSE (AAP, 2023). Early-grade learn-
ers should be taught to distinguish between appropriate and
inappropriate touch (AAP, 2023; Vengetsamy & Kinear,
2020). Furthermore, they need to learn the correct anatomical
names for the human genital organs (Mahoso & Finestone,
2023). Tracy (2021) advises that teaching children about the
body parts that should not be touched can help them to realize
attempts to abuse them and can also empower them to take
protective actions. It is crucial to note that such vital education
can be effectively delivered through CSE (AAP, 2023; Venget-
samy & Kinear, 2020). Unfortunately, in Zimbabwe, religious
beliefs prohibit children of this age from receiving CSE. There-
fore, it is necessary to develop a strategy to ensure that chil-
dren in Zimbabwe receive this essential education to safeguard
their well-being.

The effect of religion on the teaching of CSE

Religions can thwart endeavors to provide CSE to ECE chil-
dren by prohibiting the teaching of CSE to them. Such reli-
gions regard the delivery of CSE to ECE children as a sin be-
fore God (Mukonka et al., 2023; Reimers, 2025; Wangamati,
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2020). In Madagascar, talking about anything related to sex-
uality especially with children, is religiously regarded as the
mother of all sins (Mukonka et al., 2023). Teachers who are
members of such religions are uncomfortable to teach CSE
content that conflicts with their religious beliefs, values and
doctrines. Some teachers who may make attempts to teach
CSE to children from families that belong to such religions
could be victimized by these families. This victimization even
happens in societies where the teaching of CSE could have
been made compulsory. For example, some teachers in Zam-
bia, Iran and India opt to avoid teaching CSE content that
conflict with their religious beliefs, values and doctrine (Muk-
anga et al., 2024; Mukonka et al., 2023). Additionally, some
parents withdraw their children from schools that may at-
tempt to teach CSE; hence some of these children become
dropouts.

Theoretical framework

This study was guided by Bronfenbrenner’s ecological sys-
tems theory which takes the development of a child as taking
place at the center of five nested systems which are the mi-
crosystem, mesosystem, exosystem, macrosystem and chrono-
system. Factors within each of these settings may either pro-
mote child development or stifle it (Bronfenbrenner, 1979;
Santrock, 2018). This study pertains to religion; hence the fo-
cus is dominantly given to the fourth setting which is the mac-
rosystem where the region is enshrined.

METHODOLOGY

This study was carried out in Chipinge district in Zimba-
bwe. A qualitative case study approach in the interpretive par-
adigm was applied in this study. It was utilized because it al-
lowed the researcher not to consider the whole of Zimbabwe
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for data collection but to be confined to Chipinge district
which enabled an in-depth study of religious factors that affect
the teaching of CSE in ECE classes in Zimbabwe (Pedamkar,
2023) which helped to yield an insightful understanding of the
religious factors affecting the teaching of CSE in Zimbabwe.

The population of this study comprised religious leaders
from the local religious institutions, ECE class teachers affili-
ated with local religions, and parents belonging to local reli-
gions who had children in ECE classes in Chipinge District.
From this population, a sample of five religious leaders, ten
parents, and ten ECE teachers was selected.

Purposive sampling was employed to select participants
who were rich sources of information, enabling the researcher
to gather comprehensive and relevant data to answer the re-
search questions (DeJonckheere & Vaugh, 2019; Makwana et
al., 2023; Pedarmkar, 2023).

Semi-structured interviews were used as the primary data
collection method. This instrument was chosen because it al-
lowed the researcher to ask follow-up questions to clarify
vague responses, thereby enhancing the understanding of par-
ticipants’ perspectives (DeJonckheere & Vaughn, 2019). Ad-
ditionally, participants were allowed to seek clarification on
questions they did not fully understand, which improved their
ability to provide accurate and informed responses. To ensure
data validity, triangulation was employed by collecting data
from three different sources: religious leaders, teachers and
parents (Morgan, 2024). Data from these three sources were
compared to confirm authenticity and consistency.

The researcher adhered to ethical principles throughout the
study. Participants were fully informed about the study’s pur-
pose, as recommended by Laryeafio and Ogbewe (2023),
Mirza et al. (2023), and Miteu (2024). Anonymity was en-
sured by using pseudonyms for the following participants:
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e Religious leaders were labelled as RLA, RLB, up to
RLE (for five participants).

e DParents were labelled as PA, PB, PC, up to PJ (for ten
participants).

e Teachers were also labelled as TA, TB, TC, up to TJ
(for ten participants).

Participation was entirely voluntary. Participants were in-
formed that they were free to withdraw from the study at any
time without penalty, promoting the principle of informed
consent (Arafat, 2024; Miteu, 2024). Additionally, the re-
searcher obtained ethical clearance from the University of Pre-
toria before conducting the study.

RESULTS AND DISCUSSIONS

The qualitative data collected for this study were analyzed
thematically. Themes were derived from the data in line with
the research questions and are discussed below, with partici-
pant quotes labelled (e.g., TA, RLA) and supported by rele-
vant literature.

The findings are organized under five themes as given sub-

sequently:

e Religious beliefs that impede the teaching of CSE to
ECE classes

e Religious situations that compromise the teaching of
CSE

e Religious doctrines that are inhibitive to the teaching
of CSE in ECE classes

e Religious practices that compromise the teaching of
CSE in ECE classes

e Strategies for mitigating religious factors that militate
the teaching of CSE in ECE classes
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Religious beliefs that impede the teaching of CSE to
ECE classes

The data collected for this study revealed several religious
beliefs that conflict with the teaching of CSE to young children
in Zimbabwe. Some individuals believe that teaching CSE to
children is ungodly, as reflected in information from TB and
TC respectively:

TB: Christian parents in our community believe that talking
about sexuality with children is unholy.

TC: Christian parents do not want their children to be
taught sexuality saying it is immoral. It is believed to be un-
godly to talk about sexuality with children.

What TB and TC stated aligns with the information pro-
vided by TG, who advised that:

Concerning religion, especially African Traditional Religion,
it does not allow us to talk about sexuality with children as
it is religiously considered as giving children dirty infor-
mation. Even the other religions we have around us believe
that the moment we talk about sexuality to children, we are
imparting to them unreligious information which is against
their religious beliefs.

The information provided by these participants highlights
the prevailing religious belief that teaching CSE to children in
ECE classes is considered an unholy practice. Consequently,
attempts to introduce CSE to young children are likely to face
strong religious opposition. Such views, as expressed by the
Zimbabwean teachers, are not unique to Zimbabwe. Similar
sentiments have been observed in Zambia, as described by
Mukonka et al (2023). According to these scholars, many
Christians in Zambia believe that discussing sexuality with
children undermines Christian values, which must be pre-
served since Zambia was declared a Christian nation in 1991.
In religious contexts, anything deemed unholy is perceived as
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offensive to God and therefore, must be rejected. This belief
contributed to the strong resistance against the introduction
of CSE by Christians in Zambia in 2020.

A comparable situation occurred in Madagascar when an
attempt was made to introduce CSE to upper-grade learners.
Since discussing sexuality is regarded as the "mother of all ta-
boos" in Madagascar, some learners dropped out of school to
avoid exposure to sexuality-related topics (Mukonka et al.,
2023). In Madagascar, those who violate such taboos risk be-
coming social outcasts and misfits within their communities.
Similarly, in Zimbabwe, efforts to introduce CSE to young
children by educators or advocates, may lead them to be
viewed as outcasts and to face social isolation. As Santrock
(2018) observes, human beings are inherently social, and so-
cial acceptance is highly valued. Consequently, the fear of be-
ing ostracized discourages individuals from supporting CSE
initiatives.

Furthermore, sentiments from other participants in this
study revealed a religious belief that teaching CSE is not only
perceived as unholy but also as a form of defilement to chil-
dren. This perspective is reflected in the information provided
by RLA, TJ, and TI, respectively:

RLA: It is believed that talking about sexuality in church can
defile children. Any attempt to teach CSE to children is con-
strued as corrupting the innate goodness of children.

TJ: The belief is that teaching them about sex can offend
God since it spoils the innocence of the children that they are
born with.

TI: This Christianity does not take the teaching of sexuality
as crucial, but they are against it. They believe that it makes
people unrighteous before God.
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Due to religious beliefs, the teaching of CSE is also per-
ceived as a sin that invites punishment from God. This is evi-
denced by the statement made by RLA who said:

Any attempt to teach CSE to children is construed as cor-
rupting the original nature of children which can attract
punishment from God just like other immoral deeds. This
punishment from God could be in the form of drought to the
whole nation.

Some people, influenced by their religious beliefs, hold that
it is God’s responsibility to teach about sexuality, as reflected
in the information from PE:

It is God’s duty to teach a person about sexuality. It is also
believed that God chooses a wife for a person.

Some religious beliefs align cultural values regarding the
teaching of CSE with culture when it comes to the teaching of
CSE. This is reflected in the statement made by TC who said:

Some religious sects see it as too early to educate or talk
about it to early grade learners which is similar to the Zim-
babwean culture which also prohibits the teaching of CSE to
young children.

This belief mirrors the Zimbabwean cultural notion that
children are too young to be taught CSE. However, the argu-
ment that children are not ready to learn about sexuality is
flawed, as their behaviors often indicate otherwise. These be-
haviors include asking questions about their gender and the
names of sexual organs, exposing their sexual organs to one
another, imitating sexual behaviors they have observed, and
engaging in role-play that involves simulating sexual acts or
coercing peers into such behaviors during play (AAP, 2019).
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Religious situations that compromise the teaching of
CSE

School contexts were also found to compromise CSE teach-
ing. Teachers themselves often resisted due to religious affilia-
tion:

Some teachers themselves are Christians. Remember Chris-
tianity does not allow that. (TB)

At my school, most teachers are Christians, the rest belong
to ATR. These teachers are unwilling to deliver CSE lessons.
(TC)

TI added:

At the school where I teach, most children are from Chris-
tian families which do not allow children to be taught about
sexuality.

This aligns with Bronfenbrenner’s mesosystem concept,
where home and school environments reinforce one another
(Santrock, 2018). Christian-owned schools, common in Zim-
babwe (Mudumo & Makonye, 2023), further institutionalize
this resistance, undermining CSE delivery.

Religious doctrines that are inhibitive to the teaching of
CSE in ECE classes

Religious doctrines are among the key impediments to the
teaching of CSE to children in early grades, as highlighted by
RLB, who stated:

Some church members and leaders are not allowed by their
church doctrines to watch TV and read newspapers. Those
people do not know what is taking place around them with
regards to child sexual abuse due to a lack of access to in-
formation. As such, they do not see the need for CSE for
young children.
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The inability of adult religious members to stay informed
about issues related to child sexual abuse, due to a lack of ac-
cess to relevant information, prevents them from understand-
ing the importance of CSE to young children. Some people op-
pose the teaching of CSE to their young children, believing
that CSE promotes inappropriate behavior that is homosexu-
ality, masturbation, having premarital sex and pro-abortion
ideas (UNESCO, 2018). These misperceptions could be due to
a lack of access to journalistic media, which could otherwise
inform them. Additionally, it should be noted that such indi-
viduals often do not engage in discussions about sexuality, as
their religion perceive it as ungodly.

Africans are often described as deeply religious, signifying
their strong adherence to religious beliefs, practices and doc-
trines, which they rarely alter, regardless of circumstances
(Sanni, 2016). Some of the participants — RLC, a religious
leader, PE and PF who were parents, argued that:

RLC: The doctrine of my church only allows children who
are 14 years old to be taught CSE. You cannot teach chil-
dren in ECE classes because you will be violating the church
doctrine.

PE: In our church, this is a nonstarter. We do not teach chil-
dren about sexuality; it’s prohibited by the church doctrine.
We don’t teach them. It’s God’s duty.

PF: The doctrine of our family religion does not allow teach-
ing CSE to children in early grades.

The excerpts indicate the doctrines that restrict ECE chil-
dren’s access to CSE. They show that such religions do not
permit the teaching of CSE to children who have not reached
adolescence. Such religious doctrines jeopardize the security of
children in ECE, as perpetrators of child sexual abuse do not
wait for children to reach the age of fourteen to abuse them.
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They even sexually abuse babies as young as three months, as
indicated by Shambare and Mapolisa (2020).

Religious practices that compromise the teaching of
CSE in ECE classes

Several religious practices in Zimbabwe, negatively impact
the teaching of CSE. A teacher participant named TB said:

Churches prohibit the teaching of CSE to early-grade chil-
dren.

What TB said resonates with the information provided by
one of the religious leaders, RLC who stated:

In our church when people talk about anything related to
sexuality, children are not included. When talking about
such issues in church, children are taken out.

These two excerpts indicate that churches explicitly instruct
their members not to teach CSE to children, succinctly high-
lighting the prohibition of CSE as a religious practice. This
implies that all the loyal members of such religions adhere to
this practice, thereby denying children access to vital
knowledge on CSE, which could help to protect them from
sexual abuse. As a result, children are left vulnerable to vari-
ous forms of child sexual exploitation. Failure to comply with
these religious directives results in punishment, as confirmed
by RLC, one of the religious leaders who stated:

If you go against it, you will be put under discipline by the
church and lose your religious position.

This highlights the severity with which religions prohibit
the teaching of CSE to children at the ECE level. It demon-
strates that religious institutions enforce this prohibition pun-
ishing those who violate their directives. Additionally, they in-
doctrinate their members to normalize child sexual abuse, as
reflected by RLE, who also said:
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Again, women in our churches have been indoctrinated to
accept sexual abuse of a girl child as normal whilst other
church leaders just believe that it is unholy to talk about sex-
uality to children. This results in avoiding the teaching of
this subject.

This practice of brainwashing people to accept child sexual
abuse as something ordained by God resonates with literature.
Muridzo and Chikadzi (2020) report that in Zimbabwe,
prophets may take a child to a forest or mountain for so-called
prophetic healing or deliverance, which involves sexually
abusing the child. Similar practices are observed in Nigeria,
where prophets are known to groom children for sexual abuse
(Funmilola, 2024; Omiunu, 2020). These Nigerian prophets
deceive both the children’s parents and the wider community,
manipulating them into believing in false prophecies (Raine &
Kent, 2019).

In both Zimbabwe and Nigeria, church members are not
only programmed to believe that withholding CSE from young
children is appropriate, but that they may also face punish-
ment from their religious institutions for attempting to teach
it. However, in Zimbabwe, some individuals attempt to teach
CSE through more culturally acceptable methods such as using
colloquial language, as indicated by RLE:

Those who attempt to teach CSE use colloquial language
making it difficult for young learners to understand it.

Nevertheless, the effectiveness of imparting CSE to the
young learner is compromised by this strategy, as effective
CSE must be accurate and clear. The use of colloquial lan-
guage in teaching CSE hinders children’s understanding and
contradicts the principle of accuracy in CSE instruction.

Another practice that hinders the effective teaching of CSE
is instructing children not to report instances of abuse, as high-
lighted by PA, who stated:
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In our church, children are not allowed to be taught any-
thing pertaining to sexuality. They are even taught not to
report elders if sexually abused by them.

The practice of teaching children not to report sexual abuse,
as enforced by some religious institutions, is corroborated by
literature on child sexual abuse, which highlights how perpe-
trators often employ this strategy of discouraging reporting
sexual abuse. In Zimbabwe, perpetrators of child sexual abuse
also condition children to remain silent, which is akin to
grooming strategies observed in the United States and some
Christian churches in Nigeria. Such grooming strategies not
only targets children but also extends to parents and the wider
community, convincing them to accept the abuse as appropri-
ate and refrain from reporting it (Krinkin & Dekel, 2023)

Strategies for mitigating religious factors that militate
the teaching of CSE in ECE classes

In this study, the participants managed to provide ap-
proaches that can be applied to promote the teaching of CSE
to ECE children as a way of controlling sexual abuse that most
children are vulnerable to. RLA said:

To deal with this issue of child sexual abuse, the provision
of education is best. There is a need to educate church lead-
ers about the importance of CSE in early grades so that they
get enlightened.

The suggestions provided above could contribute to ad-
dressing the problem as religious leaders play a pivotal role in
instilling and enforcing religious beliefs, doctrines and prac-
tices among their followers (Chitando & Moyo-Bango, 2016).
Given their influential roles, religious leaders could be instru-
mental in encouraging communities to abandon religious be-
liefs, doctrines and practices that hinder the teaching of CSE
in ECE classes. It should also be noted that religious leaders
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determine what is considered religiously right or wrong for
their followers and can easily influence the perceptions of their
subordinates as their authority is uniquely regarded as unques-
tionable and their teachings are often accepted as the gospel
truth. Religious leaders are often trusted more than politicians
by their followers (Chitando & Moyo-Bango, 2016). RLA’s
suggestion, discussed above, aligns with the perspectives
shared by RLE who successively stated:

We, pastors, should be taught by specialists about CSE and
its significance to children for us to then teach other people.
They must be educated and be trained on CSE. They should
get this education as they train in bible schools because if
they then teach other people, they can easily convince them
because they are trusted by them.

Again, this idea of teaching religious leaders first so that
they cascade the information to the people they lead may work
in Zimbabwe because religion is found in every society (Ma-
hoso, 2020; Mukau, 2023). This implies that if the religious
leaders are taught about it to secure their consent and cooper-
ation, the whole of Zimbabwean society could be influenced
from every corner to also consent and cooperate. Mahoso
(2020) further advise that the religious beliefs that hamper the
acceptance of the teaching of CSE such as the acceptance that
CSE could contaminate children can best be addressed by
teaching them about the significance of CSE because in a study
that was carried out in Africa, religious leaders who were
taught about the importance of CSE to children were able to
discard such beliefs. They surprisingly became very supportive
of the teaching of CSE whilst those not taught resisted it
(Choobe & Yanailo, 2024). This shows that resistance to the
teaching of CSE to children emanates from people’s ignorance
of its significance.

Some participants also supported the same notion as re-
flected by RLE’s contribution:
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Pastors must be educated too and be trained on CSE. They
should get this education as they train in Bible schools.

RLD also asserted that:

CSE should be factored into the pastors training program to
ensure that they are taught before they start working as pas-
tors. This ensures that churches will be led by people who
value CSE who will then promote it.

Including CSE in the curriculum for training religious lead-
ers is a crucial strategy, as it can foster a positive attitude to-
wards the teaching of CSE among trainees. Consequently, af-
ter completing their training, these leaders will assume their
leadership roles with a supportive outlook on teaching CSE to
children. Moreover, if CSE is taught and assessed during their
training, the religious leaders will be equipped to provide sci-
entifically and medically accurate information as required by
CSE standards. Such accurate information is vital, as it pre-
vents misleading learners and provides them with a reliable
foundation for making informed decision about sexuality.
Moreover, if religious leaders are taught CSE by their lecturers
during their training, they may cease to take it as unholy and
as something that defiles anyone. When it comes to teaching
the people, they will lead and may stop perceiving it as unholy
or defiling. This experience could reduce their reluctance to
teach CSE to their congregations, as they would be more com-
fortable emulating their lecturers’ examples without embar-
rassment or hesitation.

RLA’s suggestion of teaching CSE to parents in churches
about its importance can promote acceptance of CSE right
from a family level which is the microsystem which the child
is always according to Bronfenbrenner’s theory (Bronfenbren-
ner, 1979; Santrock, 2018). Promoting CSE in the family set-
ting is highly effective. Encouraging church members to sup-
port CSE also implies persuading some teachers who may be
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members of these churches to embrace and actively participate
in teaching CSE to young children.

RLE further suggested that religious leaders should be edu-
cated about CSE through workshops. According to Amo-Adjei
(2024) and Mukau (2023), workshops are effective platforms
for imparting new knowledge and skills.

Another strategy for promoting CSE in ECE classes was
proposed by RLD:

The government must come up with a policy that requires
every church to accept the teaching of CSE. The same policy
should require schools to teach CSE to children who are in
early grades. Parents should be instructed by the government
not to interfere with the teaching of CSE.

According to Bronfenbrenner’s theory, policies originate
from the parliament, which is part of the macrosystem. What
emerges from this level is pervasive, as it cascades down to
influence the child, who is situated at the center of the mi-
crosystem (Bronfenbrenner, 1979; Santrock, 2018). There-
fore, policies from the macrosystem can have a powerful and
far-reaching impact. Implementing a policy that legalizes the
teaching of CSE to young children in Zimbabwe could create
an enabling environment for teachers to teach CSE and also
provide them with both the authority and support necessary
for delivering CSE effectively. Such a policy could also stand-
ardize CSE implementation, removing barriers and uncertain-
ties, which would, in turn, enhance teachers’ confidence and
maximize their effectiveness in educating young learners about
sexuality.

CONCLUSIONS

Based on the findings of this study, several conclusions can
be drawn. Firstly, the high and escalating rate of sexual abuse
is largely attributed to the lack of CSE, which could otherwise
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equip children with strategies to protect themselves from
abuse. Additionally, resistance to CSE among religious leaders
and their followers stems from ignorance about its significance
in safeguarding children. The study further concludes that re-
ligion has a detrimental impact on the teaching of CSE in ECE
classes. Various religious beliefs are barriers to CSE delivery.
Notably, the perception that discussing sexuality with children
is immoral and unholy hinders efforts to provide CSE to ECE
learners. Some religious members believe that CSE exposes in-
nocent children to inappropriate information, thereby cor-
rupting their purity; as a result, they reject CSE to preserve
children’s innocence.

Religious doctrines also pose significant challenges to the
teaching of CSE. Certain doctrines prohibit followers from ac-
cessing informative media such as newspapers, radio and tele-
vision, thereby depriving them of crucial knowledge about
child sexual abuse and the protective role of CSE. Further-
more, some doctrines only permit the teaching of CSE to chil-
dren aged 14 years and above. However, this restriction is a
cause of concern, as perpetrators of child sexual abuse in Zim-
babwe have been documented to target children who are even
as young as three months, as highlighted in the literature re-
viewed in this study. Moreover, some religious doctrines place
the responsibility of teaching sexuality solely on God, thereby
neglecting the necessity of providing children with age-appro-
priate, protective knowledge. Such beliefs escalate children’s
vulnerability to sexual abuse by discouraging proactive educa-
tion and awareness.

Certain religious practices hinder the teaching of CSE.
These practices include prohibiting children from hearing
about sexuality, indoctrinating communities to perceive child
sexual abuse as a normal and acceptable religious practice, de-
moting individuals from religious positions for discussing sex-
uality with children and committing sexual abuse under the
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pretext of prophetic healing. Although some churches forbid
their members from talking about sexual matters with chil-
dren, some prophets manipulate children, parents and com-
munities into believing that child sexual abuse is acceptable
and desirable.

Additionally, some religious conditions within schools sup-
press the teaching of CSE to children in ECE classes. Such en-
vironments are hostile to CSE instruction. In Zimbabwe, some
schools are affiliated with churches that prohibit the teaching
of CSE to young children. Furthermore, some teachers in these
schools are members of religious groups that forbid CSE in-
struction in ECE classes. As a result, children attending these
schools have limited opportunities to receive CSE, leaving
them vulnerable to sexual abuse.

To deal with religious factors that impede the teaching of
CSE to children in ECE classes as reflected by the findings of
this study, there is a need to educate religious leaders on the
significance of CSE to children’s protection. If these are con-
vinced, they can promote change in people’s church doctrines,
religious beliefs and values that inhibit the teaching of CSE in
ECE classes. Consequently, schools-communities’ partnership
could be strengthened which may promote effective delivery
of CSE in ECE Classes in Chipinge, Zimbabwe.

RECOMMENDATIONS

CSE should be integrated into the training programs for re-
ligious leaders, to ensure that CSE becomes part of their train-
ing curriculum. Moreover, religious leaders already serving in
churches should be provided with opportunities to learn about
CSE through workshops. Properly organized workshops can
significantly benefit pastors by enhancing their understanding
of the importance of CSE in their religious leadership roles.
Furthermore, these workshops will equip them to teach CSE
to young children and advocate its importance within their
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congregations. Workshops for religious leaders should focus
on educating them about the significance of CSE for young
children and providing them with the skills necessary to teach
it effectively. These workshops should deliver comprehensive
information on CSE, ensuring that religious leaders are pre-
pared to provide learners with scientifically and medically ac-
curate knowledge. Religious institutions should be encouraged
to revise their doctrines to accommodate the teaching of CSE
to children, recognizing that children within churches are also
vulnerable to risks arising from a lack of CSE knowledge. Ad-
ditionally, the government should mandate the teaching of
CSE in churches by introducing a policy that requires all reli-
gious institutions to teach CSE to young children as a measure
to protect them from sexual abuse. The government should
also introduce a policy that enforces strict penalties for indi-
viduals who groom children for sexual abuse and for those
who influence parents and communities to accept such abuse
as normal or necessary. Public awareness campaigns should be
conducted to caution Zimbabweans against false prophets
who promote or normalize child sexual abuse. Furthermore,
reporting any incidents of child sexual abuse should be made
mandatory. Schools that prohibit the teaching of CSE in ECE
classes should be compelled to implement it.

Study limitations

This study was limited to Chipinge District, which restricts the
generalizability of findings to other contexts in Zimbabwe and
beyond. Data collection relied on self-report interviews, which
may be influenced by social desirability bias. Future research
could employ longitudinal designs and comparative studies
across districts or countries to provide broader insights.
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Abstract
The study analyzed preservice science teachers’ STEM entrepreneurship

training and intentions based on their knowledge and awareness. The
study hence adopted a descriptive survey research design. Using a
mixed-study approach, the study collected data on the perceived pro-
spects, challenges faced, and strategies to enhance the knowledge of
STEM among preservice teachers. The findings show that 65.4% of the
respondents have a moderate level of STEM knowledge, underscoring
the need for improvement to significantly impact STEM entrepreneur-
ship knowledge which was seen to be 50%. The findings indicate no
significant relationship between STEM knowledge and awareness of
STEM entrepreneurship (x2(4, .) = 3.663, p = .056, p > 0.05), nor be-
tween the program of study and the level of knowledge and awareness
of STEM entrepreneurship (x2(4, .05) = 3.663, p > 0.05). Additionally,
there is no significant difference in STEM scores across different pro-
grams such as Biology, Chemistry, and Physics, reaffirming the lack of
influence between these variables (F(2, .73) = 0.688, p = .506).
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INTRODUCTION

STEM is an acronym for “Science, Technology, Engineer-
ing and Mathematics”. STEM education integrates these four
fields of study into a coherent learning paradigm, focusing on
real-world applications (Kim et al., 2018). STEM education is
a holistic approach that tends to integrate Science, Technol-
ogy, Engineering, and Mathematics to prepare students for fu-
ture challenges and opportunities. The goal is to provide stu-
dents with the adequate knowledge and abilities necessary to
thrive in a technologically advanced world. According to the
theory behind STEM education, the integration of STEM
translates academic concepts into onsite real-world applica-
tion, thereby representing a multidisciplinary and interdisci-
plinary approach to learning (Chalmers et al., 2017; Hoach-
lander & Yanofsky, 2011). STEM education seeks to facilitate
a seamless transition for students from academic institutions
to the workforce. It also seeks to cultivate a profound compre-
hension of the global economy to enhance their competitive-
ness in the future labor market (Guyotte et al., 2014). This
knowledge finds alignment with the theory of planned behav-
ior by Ajzen (1991) where the rationale for a behavior is mo-
tivated by the reasons, intentions and understanding of such
behaviors. This explains that for the development and under-
standing of STEM edupreneurship, the knowledge and aware-
ness may be important factors.

With innovation and entrepreneurship seen as the key driv-
ers of economic growth, STEM education can play a signifi-
cant role in building entrepreneurial mindsets, especially
among pre-service teachers, referred to as “STEM edupreneur-
ship”. STEM education and entrepreneurship have implica-
tions that could revolutionize education and business. Despite
the many benefits of integrating STEM and entrepreneurship,
we must address challenges like curriculum launch, resource
allocation, and teacher training. The advantages, however, are
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tremendous, including enhanced student engagement, real-
world problem-solving skills, and future economic contribu-
tions. The extent of this achievement remains uncertain, par-
ticularly in Nigerian higher institutions, as most students re-
main unaware of the potential benefits of higher education.

Preservice teachers are in training to serve as custodians of
future hope in science teaching and learning. Therefore, their
profound affinity for STEM edupreneurship could have a sig-
nificant impact on future learning and the attainment of
STEM edupreneurship. Given the current realities in Nigeria,
most universities encourage preservice teachers to consider
other professions. It is crucial to gather relevant information
about STEM education and entrepreneurship from these
teachers. One needs to emphasize the importance of pre-ser-
vice teachers to STEM edupreneurship: its potential exposure
of those whom the preservice teachers would later teach to the
understanding of STEM, thereby producing aspiring students
that will intellectually and scientifically contribute to the de-
velopment of Nigerian society following the national require-
ments for a scientifically literate society.

The National Research Council (2013) delineated three ob-
jectives for inclusive STEM education: augmenting the quan-
tity of STEM innovators and experts, enhancing the STEM
workforce, and elevating STEM literacy within society at
large. Therefore, it is clear from the foregoing that STEM pro-
grams are essential for preparing STEM educators for their fu-
ture careers. Firdaus and Rahayu (2019) asserted that educa-
tional programs have shown effectiveness in enhancing stu-
dents’ cognitive, emotional, and psychomotor skills, as well as
shaping their attitudes towards STEM fields and vocations
(Guzey et al., 2014).

The STEM field offers a growing number of entrepreneurial
career options. However, colleges and universities typically do
not include an entrepreneurial component in their STEM
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programs. Moreover, it is possible that STEM students of to-
day are training for occupations that do not seem to exist due
to certain factors, including overpopulation, digital transfor-
mation, economic policies, environmental factors, globaliza-
tion, and many others. Therefore, the most effective way for
students in STEM/STEM education to prepare for the work-
force of the twenty-first century could be to equip them with
a strong foundation in entrepreneurship, emphasizing inven-
tion and innovation.

Interestingly, entrepreneurship is a subject of growing im-
portance worldwide because of its potential in reaching the
goals of social development and economic growth. Because it
involves change, new ideas, and taking the lead. Entrepreneur-
ship is a good way to effect economic changes (Hess, 2006).
We expect entrepreneurs to be creative thinkers who generate
new ideas for products and technologies and diligently work
towards their realization. Their goal is to make money in the
market by taking risks. It is not far-fetched to begin to see how
closely linked educational inputs may be instrumental in build-
ing entrepreneurial abilities in people. Hence, education
should scaffold entrepreneurial attainment. This assertion,
therefore, dispels the recent misconceptions held by learners in
developing countries who believe there is a mismatch between
education and entrepreneurial potential. Many education ex-
perts call the present a time of "educational entrepreneurship"
because schools have become places for new ideas and pro-
jects.

Although we hold schools to high standards, they don’t al-
ways meet them. People think that education can help with
many important economic and social problems, such as in-
creasing output, competitiveness, social justice, positive citi-
zenship, technology, knowledge, and the effectiveness of dem-
ocratic systems. As a result, there is constant pressure on
schools to adapt.
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Critics often raise issues such as uneven and poor results,
unfair practices, and the quality of the workforce when criti-
cizing schools (Rafique et al., 2025; Sainz et. al., 2023). Tra-
ditionally, attempts to enhance education have primarily con-
centrated on altering the operational structure of schools.
However, a comprehensive shift in the perception of school
management could enhance the overall performance of learn-
ers, and intensifying efforts to enhance entrepreneurial educa-
tion could play a crucial role in this regard.

The concept of edupreneurship refers to the blend of entre-
preneurship and education with the goal of developing new
educational initiatives and innovations (Ldcitus &
Staiculescu, 2016). It seeks to support economic growth, foster
lifelong learning, and creatively meet educational needs. The
development of edupreneurial abilities via STEM education is
associated with economic advancement and the nation’s envi-
ronmental and social outcomes (Kelley & Knowles, 2016).
Global economies and societies must amalgamate knowledge
and skills in STEM to address essential societal and economic
issues.

The current patterns of future employment opportunities
result in increasing need for understanding and exploration of
entrepreneurial skills in STEM. According to Dawha and
Medugu (2016), the majority of graduates from higher insti-
tutions of learning lack the necessary entrepreneurial abilities
and capabilities to translate acquired knowledge into a busi-
ness venture. On the other hand, Chekole (2014) observed
that one of the main barriers to the expansion and develop-
ment of SME:s is the lack of alignment between the university
curriculum and the requisite skills needed in the workplace. In
light of this, Enombo and colleagues (2015) proposed the ne-
cessity of incorporating the teaching of entrepreneurial educa-
tion in the curriculum. Doing so would help pre-service teach-
ers and other university students, particularly in STEM, to
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appreciate and embrace the entrepreneurial opportunities in
their fields.

The potential inherent in STEM education towards foster-
ing entrepreneurial mindsets and abilities, especially among
pre-service teachers, cannot be overemphasized, especially in
a time where innovation and entrepreneurship are crucial for
economic success. This combination, often referred to as
STEM edupreneurship, has the potential to completely trans-
form both the field of education and the corporate world as
potential educators are furnished with the knowledge, skills
and attitude that they may convert to tangible resources for
themselves while awakening the potentials from the same in
their students. Although the integration of STEM and entre-
preneurship in teacher training offers various benefits, such as
increased student engagement, development of real-world
problem-solving abilities, and significant contributions to fu-
ture economic growth, it also encounters significant obstacles.
The problems encompass curricular initiation, allocation of re-
sources, and sufficient teacher preparation.

In Nigeria, this situation may be perceived as more intri-
cate, as many pre service teachers are more inclined to pursue
careers in other fields, and this may be due to several reasons,
among which may be a lack of awareness among pre-service
teachers about the opportunities in STEM edupreneurship.
The feasibility of implementing STEM edupreneurship in Ni-
gerian higher institutions is yet questionable. An individual’s
knowledge and awareness are thought to have an impact on
both the quality of their training and their aspirations to par-
ticipate in STEM entrepreneurship. Put simply, those who pos-
sess a higher amount of knowledge and awareness are more
inclined to actively seek or obtain high-quality training. Addi-
tionally, they are more likely to engage in entrepreneurial en-
deavors within the domains of STEM. Therefore, it is neces-
sary to evaluate the level of training they have received based
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on their knowledge in order to determine their readiness for
STEM edupreneurship in this study area.

This research aims to investigate the extent to which pre-
service teachers are involved in STEM edupreneurship, as this
may help to analyze the perceived opportunities and obstacles
as well as bolster knowledge on the extent of these potentials
among different science fields. The findings of this study
would be significant in various ways. It may help to provide
valuable information on the level of knowledge and awareness
of the pre service teachers on STEM and STEM edupreneur-
ship. This may help to develop and suggest methods for im-
proving their knowledge and will assist in identifying deficien-
cies and areas of proficiency in existing training programs.

This information is crucial for curriculum planners and ed-
ucators to improve and become deliberate about inculcating
the rudiments of STEM education and edupreneurship, hence
better equipping future instructors. It is essential to address
these problems since pre-service teachers are the future care-
takers of science education. Their interest in STEM entrepre-
neurship could have a big influence on achieving educational
and entrepreneurial objectives in Nigeria. This may help to im-
prove the influence and curriculum offerings of the preservice
science teacher education to include content on STEM
eduprenuership.

Furthermore, it could motivate curriculum planners as well
as trainers of preservice teachers to develop innovative teach-
ing methods and the establishment of new educational enter-
prises, benefiting both the education and business industries.
Making this comparison across various disciplines may pro-
vide knowledge on the disciplines that may require greater em-
phasis or alternative methodologies, so providing valuable in-
sights to policymakers and educational institutions in formu-
lating more efficacious, discipline-specific training programs
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It is crucial to identify the primary obstacles encountered
by science teachers in training on STEM entrepreneurship.
Tackling these difficulties can result in the implementation of
supportive legislation, allocation of resources, and develop-
ment of training programs that enable teachers to overcome
obstacles and thrive as educational entrepreneurs.

REVIEW OF LITERATURE

In recent times, academic research in Africa has been pri-
marily concerned with investigating entrepreneurial prospects
as a means of addressing the issue of youth unemployment on
the continent (Dzomonda & Fatoki, 2017; Gamede &
Uleanya, 2020; Olaniran & Mncube, 2018). The objective of
any entrepreneurship program is to provide participants with
the information and skills required to become entrepreneurs
and effectively tackle urgent societal problems. Hess (2008)
defines an edupreneur as an entrepreneur who enters the field
of education to establish public or private firms that address
persistent issues in education. Sometimes, people use the terms
edupreneur and teacherpreneur interchangeably to describe
educators who adopt an entrepreneurial mindset to effect
changes in the education sector (Bayus, 2013). Examining
edupreneurship, from Shulman’s standpoint reveals that the
backing of private organizations and inventive individuals is
vital for the success of any educational system (Shulman,
1986). The government alone is insufficient to accomplish na-
tion-building and development. This shows the importance of
collaborative efforts towards the development of education
system. The situation also shows that education and its sys-
tems cannot be developed in isolation without the integration
of various components that may be beneficial for develop-
ment.

Students develop entrepreneurial skills and promote STEM
by engaging in science- and engineering-focused activities
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within the STEM disciplines of the science curriculum, which
interconnects STEM concepts with entrepreneurship. These
activities explore the influence of STEM endeavors (Hansen,
2014). People view STEM education as a solution to the issue
of low academic achievement among students and the declin-
ing interest in science and technology employment.

To maintain its global competitiveness, the United States of
America has implemented a comprehensive strategy to in-
crease the number of graduates in STEM fields. Similarly, the
Thai government advocates for STEM education in response
to declining enrollment in science programs, poor interna-
tional test scores in science and mathematics, and an insuffi-
cient STEM workforce (Chulavatnatol, 2013). It places a
strong emphasis on fostering creativity, promoting innova-
tion, and harnessing the power of technology. Successful
STEM teaching depends on highly skilled instructors and re-
quires professional development programs that emphasize the
incorporation and interrelationships among science, technol-
ogy, engineering, and mathematics (Pearson, 2017).

Different studies have been carried out to express the im-
portance of STEM education and different information in sci-
ence teaching and its impact on the development of the learn-
ers. Obaje et al. (2023) report that the results from the project
countries on the development of connected learning for STEM
indicate a transition from traditional classroom practices to
innovative instructional and assessment methods integrated
within the CL4STEM modules. This was explained in the
studies that innovative strategies for teaching are important
for improving the outlook of teaching and science education
and this was also agreed on by studies like Wu and colleagues
(2021), where the skill of the teachers at using innovative
strategies also becomes a key factor in improving learners.

Similarly, Twaddle and Smith (2023) explained that effec-
tive STEM instruction requires educators to possess
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pedagogical content knowledge. Teachers significantly influ-
ence students, and K-12 public schools often serve as the initial
exposure to STEM education for learners. Students, regardless
of their career paths, acquire valuable communication, collab-
oration, critical thinking, and problem-solving skills through
STEM education, explaining how preservice teacher training
may be important in training teachers to be progenitors of ef-
fective dissemination of STEM education. Nadelson and col-
leagues (2013) identified reduced STEM knowledge in pre-
service teachers from rural regions, linking this deficiency to
restricted access to professional development opportunities.
These finding calls attention to the need to be aggressive in
STEM education to meet goal 4 of the SDG for quality and
easy educational access to all.

Also, Sahin and colleagues (2014) from their findings, indi-
cated that activities-oriented teaching highlights open-ended
and collaborative scientific investigations within the fields of
Science, Technology, Engineering, and Mathematics (STEM),
offering students a platform to exhibit diverse applications of
21st-century skills. The findings indicate that STEM-related
activities can enhance collaborative learning and inquiry,
while also fostering the development of 21st-century skills.

Agoro and Adeboye (2023), and Ergiin (2019) findings in-
dicate that pre-service teachers in colleges of education possess
a high level of awareness regarding STEM education and
demonstrate favorable attitudes towards its role in national
development. The study recommends that teacher training
schools restructure their curricula to incorporate STEM edu-
cation, thereby informing trainee teachers of their significant
roles in national development through STEM and promoting
its knowledge in their classrooms.

Ogbondah and Nwogu (2017) explained that youth em-
powerment in Nigeria has been determined to be unsustaina-
ble, and the level of entrepreneurship education is notably low.

130



The study recommended that the school curriculum be rede-
signed to facilitate and sustain youth empowerment. Shekar
and Huand-Saad (2021) and Ewim (2023), in their own study,
explained that integrating entrepreneurial training within
STEM and other university programs significantly enhances
students’ preparedness for innovation and entrepreneurship.

This study highlights the importance of focusing on teacher
education to enhance both teaching and learning. This study
calls for urgent attention to give the right support to teachers
and teacher education. For instance, Chisom and colleagues
(2024) examined the role of Al in enhancing teacher support,
professional development, and administrative functions, thus
contributing to the overall enhancement of the educational
ecosystem. This will work and provide necessary support as
teaching and teacher efficacy is supported and improved upon.
Blotnick et al. (2018) and Wachsmuth et al. (2017) showed
that the emotional satisfaction of teacher subject matter and
subject knowledge may facilitate the identification of differ-
ences among learners, assess the malleability of learners’ emo-
tional satisfaction with subject matter, and evaluate the impact
of interventions designed to enhance life science majors’ atti-
tudes.

Theory of planned behavior

Ajzen (1991) explained the theory of planned behavior to
show how individual’s behavior can best be predicted by one’s
intention, as these intentions then proceed to predict attitudes
about behavior. The subjective norms, defined as an individ-
ual’s impression of the beliefs of significant others regarding
the appropriateness of a behavior, together with the person’s
perspective of their control over that behavior, influence its
execution. This means that the perception and belief a person
may have about STEM edupreneurship may affect their STEM
edupreneurship intentions.
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According to the theory, intentions to engage in certain be-
haviors can be accurately forecasted based on attitudes to-
wards the behavior, subjective norms, and perceived behav-
ioral control; these intentions, along with perceptions of be-
havioral control, significantly explain the variance in actual
behavior. In this vein, perception about STEM and eduprenu-
ership may significantly impact on the intentions and engage-
ment of the preservice teachers. Attitudes, subjective norms,
and perceived behavioral control are correlated with certain
sets of prominent behavioral, normative, and control beliefs
on the behavior; nevertheless, the precise nature of these rela-
tionships remains ambiguous, and this may be explained by
the findings of this study.

METHODOLOGY

Objectives of the study

1. Assess the level of knowledge of Preservice Teachers
on STEM education in the Study area

2. Assess the level of knowledge and awareness of pre-
service teachers towards STEM edurepuership in the
study area

3. Compare the knowledge and awareness of preserv-
ice teachers across various science fields towards
STEM eduprenuership

4. Identify major challenges encountered by preservice
science teachers towards STEM eduprenership.

Research questions

1. What is the level of Knowledge of Preservice Teach-
ers on STEM education in selected study area
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2. What is the level of knowledge and awareness of
preservice teachers towards towards STEM
edurepuership in the study area

3. What are the major challenges identified by Pre-Ser-
vice teachers on STEM eduprenurship in the Study
area.

Research hypothesis

There is no significant relationship between the level of
knowledge and awareness of preservice teachers across vari-
ous science fields towards STEM eduprenuership

Variables

The variables to be included in the study are stem edupre-
neurship, knowledge and awareness, different STEM fields.
The independent variables for the study include the knowledge
and awareness of preservice teachers while the STEM edupre-
neurship serves as the dependent variables for the study.

Methods

The study adopted descriptive survey research design with
the population comprising of all preservice science students
from 100 level to 400 level in the Obafemi Awolowo Univer-
sity for the study. The study adopted a mixed method research
design as the analysis was both qualitative and quantitative in
nature.

Tools

The online questionnaire given was titled the Preservice
Teachers STEM Edupreneur Questionnaire which elicited re-
sponses for the study. The instrument contained two sections.
The first section elicited response on the demographic infor-
mation of the respondents while the second section was on the
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knowledge and awareness on STEM. The last section of the
questionnaire was to elicit information regarding the STEM
Edureprenurship among the respondents in the study area.
The reliability for sections B and C using Cronbach Alpha co-
efficient yielded a score of 0.73 and 0.75 respectively. For the
qualitative aspect of the study, open ended questions were
asked at the end of the questionnaire to allow the respondents
freely express their opinions on the variables under study. The
question was asked directly and there were allowed to respond
with as many words as possible.

Population

The target population for the study comprised of 300 level
and 400 level preservice students. This was chosen because
these categories of pre service teachers have gone through
every aspect of the pedagogical training of preservice which
includes teaching practice exercise as well as the classroom
teaching. The science courses covered included Biology,
Chemistry and Physics. This was considered as the common
pure sciences offered in Nigerian Secondary Schools as they
are believed to be core science courses for different profes-
sions. The sample of the study was selected via convenience
sampling technique as the instrument was given to the re-
spondents online. This was done as the preservice teachers
were sent the online questionnaire via google forms and those
who were willing to fill had their responses collated. A total
of 148 respondents filled the online google form used for the
study. All the 148 were also expected to respond to the quali-
tative part of the study, giving their diverse opinions on the
issues relating to eduprenuership.

Data analysis

Data was analyzed using appropriate descriptive and infer-
ential statistics. Descriptive statistics of frequency, percentages
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and mean was used for the study while inferential statistics
adopted Chi square. For the qualitative analysis, the responses
were all copied, collated and divided into different codes and
subthemes by the researchers. This was done by collating re-
sponses relating to each other under the same section. There-
after, these codes and subthemes were collated into singular
themes by the researcher. Thematic analysis was adopted for
the qualitative analysis as responses from the respondents
were coded and grouped into different themes to ascertain the
challenges mitigating against effective STEM edupreneurship.

RESULTS

What is the level of Knowledge of Preservice Teachers on
STEM education in selected study area?

To answer this research question, the responses were coded
such that ‘Strongly Agree was 4, Agree (3), Disagree (2) and
Strongly Disagree (1)’. The average response score was calcu-
lated for each respondent and the grand mean was determined.
Respondents with average response scores north of the grand
mean was classified to have high knowledge level of STEM
education and those with scores south were assigned the con-
verse. The summary of the analysis is presented in Table 1.

Table 1 reveals that the majority of preservice teachers
(64.5%) have an average level of knowledge about STEM ed-
ucation, while 35.5% have a low level of knowledge. The av-
erage level of knowledge is 1.6447, with a standard deviation
of 0.4818, indicating that the knowledge levels are moderately
dispersed around the mean. Hence, there is only a moderate
variability in the responses. This shows a moderate level of
STEM knowledge by the respondents in the study area. It de-
picts a need to improve on the level of knowledge of STEM as
an increase in an area of knowledge would have significant
impact on the level of STEM eduprenuership. It is then
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important to ascertain the level of STEM edupreneurship
among the respondents in the study area.

What is the level of knowledge and awareness of preservice
teachers towards STEM eduprenuership in the study area?

To answer this research question, the responses were coded
such that ‘Strongly Agree was 4, Agree (3), Disagree (2) and
Strongly Disagree (1)’. The knowledge and awareness re-
sponse values were aggregated and the average score calcu-
lated for each respondent. It is believed that the knowledge
and awareness could impact on the training received as well
as their intentions in STEM eduprenuership. The grand mean
was also determined and used to group the respondents as in
Table 2.

Table 2 shows that the majority of preservice teachers
(50.0%) have a moderate level of knowledge and awareness
about STEM edupreneurship, while 47.4% have a high level,
and only 2.6 % have a low level of knowledge and awareness.
The average level of knowledge and awareness is 2.4474, with
a standard deviation of 0.55123, indicating that the
knowledge and awareness levels are moderately dispersed
around the mean. This may mean a form of congruence be-
tween the STEM knowledge and STEM eduprenuership
among the respondents in the study area, hence, to improve
STEM edupreneurship may mean to improve the STEM
knowledge of the preservice teachers in the study area.

This was further checked by ascertaining if a significant re-
lationship exists between STEM knowledge and STEM edu-
preneurship of respondents in the study area. Table 3 reveals
a x*4, ) = 3.663, p = .056 at the .05 significant level. Subse-
quently, the null hypothesis is retained, indicating that there is
no significant relationship between the STEM knowledge and
the level of knowledge and awareness of STEM edupreneur-
ship, as the p-value is greater than 0.05. This shows a need to
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improve the synergy between knowledge and awareness of
STEM eduprenuership in the study area.

To test the research hypothesis, the three levels of aggre-
gated knowledge and awareness scores were recalled (check
Table 2). Relative to the distribution of programs in the sam-
pled pre-service teachers (Biology, Chemistry, and Physics), a
cross-tabulation of the aggregated scores was done and used
to calculate a Chi-square test of contingency as shown below:

Table 4 reveals a x2(4, .05) = 3.663, p = .454 at the .05
significant level. Subsequently, the null hypothesis is retained,
indicating that there is no significant relationship between the
program of study and the level of knowledge and awareness
of STEM edupreneurship, as the p-value is greater than 0.05.

Since the test involves one independent variable and one de-
pendent variable (level of knowledge and Awareness of STEM
edupreneurship) calculated as a composite score with three
levels — low, medium and high), a One-way Analysis of Vari-
ance (ANOVA) was calculated for reconfirmation of the rela-
tionship test as shown in Table 5.

Table 5 reveals an F(2, .73) = 0.688, p = .506 at the .05
significant level. Subsequently, the null hypothesis is retained,
indicating that there is no significant difference in STEM
scores across different programs (Biology, Chemistry, Physics)
since the p-value is 0.506, which is greater than 0.05. This fur-
ther reconfirms the lack of relationship (and or influence) be-
tween the two variables.

The qualitative research

What are the major challenges identified by Pre-Service teach-
ers on STEM edupreneurship in the Study area?

Thematic analysis was conducted to identify the major
challenges faced by preservice teachers in STEM edupreneur-
ship. This involved collecting qualitative responses from the
participants and thoroughly reading through the data to gain
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a comprehensive understanding. Initial coding was performed
by highlighting key phrases and sentences that indicated spe-
cific challenges. These codes were then grouped into broader
themes that represent significant aspects of the data. These
themes were reviewed to ensure accuracy and relevance, and
further refined by merging similar themes or creating sub-
themes. Each theme was clearly defined and given a descriptive
name to encapsulate its essence. Finally, the themes were ana-
lyzed in detail, supported by modified quotes from the re-
sponses to illustrate the identified challenges as shown below:

Funding and resources

One of the most pressing challenges identified by sampled
preservice teachers is the lack of adequate funding and re-
sources. In their responses, participants expressed frustration
over the insufficient financial support that hampers the ad-
vancement of STEM education in Nigeria. In fact, one partic-
ular participant lamented that funding and resources is espe-
cially an issue in African countries like Nigeria as they do not
prioritize funding STEM education. This lack of investment
extends to essential educational materials and facilities, such
as textbooks and laboratories, which are crucial for effective
STEM learning. In line with that, another participant pointed
out that in Nigeria, not all schools have the standard tools to
facilitate future innovation and entrepreneurship in science.
This scarcity of proper educational facilities, as the participant
rightly noted, severely impacts the quality of education and
diminishes students’ interest in pursuing STEM fields.

Personnel handling

The challenge of retaining qualified personnel in the STEM
field was another significant theme identified in the responses.
Therein, participants highlighted the global competition for
talent, which often results in a brain drain as skilled individu-
als seek better opportunities abroad. One participant
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explained that globally, STEM is a competitive field and tal-
ents/personnel are being recruited daily. As such, talents are
more likely to go for global opportunities with better pay and
incentives. This migration of talented professionals, as the par-
ticipant exuded, can exacerbate the already challenging situa-
tion in Nigeria. This eventually leaves schools with a shortage
of capable teachers and mentors who can effectively guide stu-
dents in STEM subjects.

Curriculum

In the responses as well, the outdated curriculum was a re-
current issue raised by preservice teachers. In fact, many par-
ticipants emphasized that the current curriculum does not
keep pace with the rapid advancements in STEM fields. As a
result, it is difficult for students to acquire relevant and up-to-
date knowledge. One participant succinctly put it, “STEM is
a dynamic field and curriculum development needs to catch
up. The severe gap between the curriculum and advancements
in the field make STEM edupreneurship difficult for those who
might be interested”. Furthermore, the inadequate dissemina-
tion of knowledge within the curriculum limits students’ un-
derstanding and engagement with STEM subjects, preventing
them from fully realizing their potential.

Regulations and policies

Regulations and policies were also identified as significant
barriers to STEM edupreneurship. In the popular view, partic-
ipants noted that restrictive regulations and inadequate poli-
cies stifle innovation and progress in STEM education. As one
participant observed, “regulations and policies can also im-
pede innovation”. In his view, the bureaucratic hurdles and
lack of supportive policies create an environment that is not
conducive to fostering STEM entrepreneurship. Hence, there
is a clear need for a review and reform of existing regulations
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and policies to promote a more enabling environment for
STEM education and entrepreneurship.

From the thematic analysis above, it is obvious, based on
the participants responses, that several critical challenges are
faced by preservice teachers in STEM edupreneurship. These
challenges include inadequate funding and resources, issues re-
lated to personnel handling and talent retention, an outdated
curriculum, and restrictive regulations and policies. These ob-
stacles highlight the urgent need for substantial investment in
educational infrastructure, continuous curriculum updates,
and the development of supportive policies. Addressing these
challenges is essential for improving the quality of STEM ed-
ucation and fostering innovation among preservice teachers.
Ultimately, it enables them to contribute more effectively to
the field of STEM edupreneurship.

DISCUSSIONS

The study’s findings provide a comprehensive view of pre-
service teachers’ knowledge and awareness of STEM educa-
tion and edupreneurship, alongside the challenges they face in
these fields. The results highlight several important insights. in
line with its objectives, the study found that the majority of
preservice teachers possess a high level of knowledge about
STEM education while some have a low level of knowledge
with a moderate variability. This high level of knowledge
among preservice teachers aligns with the findings of Obaje et
al. (2023) who demonstrated in Nigeria, using the Teachers
Capacity Development in STEM (CL4STEM) modules, that
preservice teachers with robust training programs exhibit sig-
nificant knowledge in STEM fields. This is also true in Twad-
dle and Smith (2023) and Wu et al. (2021). This suggests that
educational institutions in the study area might be implement-
ing effective knowledge-building training programs. But the
moderate variability shows that not all preservice teachers
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benefit equally from these programs, possibly due to differ-
ences in resource access or instruction quality. In contrast, a
study by Nadelson et al. (2013) found lower levels of STEM
knowledge among preservice teachers in rural areas, attrib-
uting this to limited access to professional development oppor-
tunities. The differences in findings may be due to variations
in educational infrastructure and investment in different re-
gions and much advancements that could have happened since
the work was published.

Extending this inquiry to knowledge and awareness about
STEM edupreneurship, the study found that the majority of
preservice teachers exhibit moderate levels of knowledge and
awareness, with some having a high level, and very few pos-
sessing a low level with moderate dispersion. This finding is
supported by recent studies such as those by Agoro and
Adeboye (2023), Ergin (2019) and Sahin et al. (2014) and
which highlight the growing awareness and interest in STEM
entrepreneurship among preservice teachers. The high and
moderate levels of knowledge and awareness suggest a general
understanding of the importance of integrating entrepreneur-
ial skills with STEM education. However, the small percentage
of preservice teachers with low awareness indicates a gap that
requires targeted educational initiatives to address. This dis-
crepancy might be due to differences in the emphasis placed
on edupreneurship in the curriculum. Studies by Ewim (2023),
Ogbondah and Nwogu (2017), and Shekar and Huand-Saad
(2021) emphasized that integrating entrepreneurial training
within STEM and other university programs significantly en-
hances students’ readiness for innovation and entrepreneur-
ship. The findings align well with these insights, though the
moderate dispersion indicates a need for more uniform educa-
tional strategies across different institutions.

As for the challenges faced by preservice teachers in STEM
edupreneurship, the thematic analysis uncovered several
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critical issues including inadequate funding and resources, is-
sues related to personnel handling and talent retention, an out-
dated curriculum, and restrictive regulations and policies. Par-
ticipants expressed frustration over the insufficient financial
support, with one noting that funding and resources is very
lacking especially in African countries like Nigeria as they do
not prioritize funding STEM education. This aligns with Aina
(2022) and Chisom et al. (2024), which found that lack of fi-
nancial resources is a significant barrier to STEM education in
developing countries. The challenge of retaining qualified per-
sonnel, highlighted by participants who mentioned the global
competition for talent, mirrors findings by Kerr et al. (2016)
and Ziker et al. (2022), who reported similar issues in other
developing nations. The outdated curriculum, as mentioned by
several participants, reflects the findings of Bybee (2013) and
Chisom et al. (2024) who argued for the need to constantly
update STEM curricula to keep pace with technological ad-
vancements. The issue of restrictive regulations and policies,
noted by participants as stifling innovation, is consistent with
Marginson et al. (2013) and Chisom et al. (2024) who inde-
pendently and in different parts of the world emphasized the
need for policy reforms to promote STEM education. These
challenges educate the urgent need for substantial investment
in educational infrastructure, continuous curriculum updates,
and supportive policy development.

The study also considered the relationship between the pro-
gram of study and the level of knowledge and awareness of
STEM edupreneurship. The chi-square test found no signifi-
cant relationship between the program of study and the level
of knowledge and awareness of STEM edupreneurship. This
is further confirmed by the one-way ANOVA results, which
also showed no significant difference in STEM scores across
different programs (Biology, Chemistry, Physics). Combined,
these findings suggest that the program of study does not
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influence the level of knowledge and awareness of STEM
edupreneurship among preservice teachers at all. This lack of
relationship may be due to a uniformly structured curriculum
across different STEM programs, ensuring that all students re-
ceive similar levels of exposure to STEM edupreneurship con-
cepts.

In an indirect contrast though, Blotnick et al. (2018) found
that students with higher mathematics self-efficacy (MSE) tend
to have higher STEM knowledge than those who do not and
according to Wachsmuth et al. (2017), biology and other life
science major students tend to have lower emotional satisfac-
tion towards mathematics than others. Combined, these stud-
ies suggest possible significant differences in STEM knowledge
based on the field of study and attributed these differences to
varied curricular emphases. The uniformity in findings in this
study, however, might be indicative of a well-balanced curric-
ulum in the study area. Although being well-balanced does not
relate exclusively to quality and relevance as it is possible for
a non-relevant or outdated curriculum (as pointed out earlier)
to be taught uniformly across the programs. Hence, this find-
ing also highlights the need for an effective and standardized
approach in STEM education

CONCLUSIONS AND RECOMMENDATIONS

According to the findings of the survey, respondents in the
area under investigation have a modest degree of expertise in
the STEM fields. This demonstrates the need for enhancing
knowledge in STEM fields since an increase in knowledge
could have a big impact on the entrepreneurial endeavors in
STEM fields. It would suggest that there is a possible correla-
tion between knowledge of STEM fields and entrepreneurial-
ism in STEM fields among the respondents. Enhancing the ex-
pertise of preservice teachers in the studied area could poten-
tially increase STEM entrepreneurship.
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The presence of a p-value that is more than 0.05 implies
that there is no significant association between knowledge of
STEM fields and awareness of STEM entrepreneurship, as in-
dicated by the analysis. Similarly, there is no substantial cor-
relation between the program of study and the level of
knowledge and awareness of STEM entrepreneurship. This is
the case. It was also shown that there was no significant dif-
ference in the scores of students who participated in STEM
programs, such as Biology, Chemistry, and Physics. This find-
ing reaffirms the absence of any relationship or influence be-
tween the variables in question.

These findings have prompted a number of suggestions.
First and foremost, it is of the utmost importance to improve
STEM education by overhauling and expanding the curricu-
lum in order to raise the level of STEM understanding among
preservice teachers. Increasing one’s knowledge and practical
abilities in STEM fields can be accomplished through the im-
plementation of tailored training programs and seminars. Ad-
ditionally, it is essential to raise awareness of the synergy that
exists between STEM education and entrepreneurial endeav-
ors. The implementation of awareness campaigns that empha-
size the significance of STEM education and the role it plays
in entrepreneurship can be of assistance in accomplishing this
goal. Creating learning experiences that are more cohesive will
be accomplished through the development of projects that
combine knowledge of STEM fields with training in practical
entrepreneurship.

It is vital to conduct ongoing evaluations and make adjust-
ments to educational programs in order to guarantee that they
effectively develop both understanding of STEM subjects and
awareness of an entrepreneurial mindset. It would be helpful
to set up feedback systems to gather input from students and
teachers on the effectiveness of the tactics used. It is necessary
to undertake additional study in order to investigate the
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underlying elements that may have an effect on the connection
between educational attainment in STEM fields and entrepre-
neurial endeavors. It is also recommended that advocacy for
policy support be made in order to improve STEM education
and entrepreneurship programs at both the institutional and
governmental levels.

Through the implementation of these recommendations,
the research domain has the potential to enhance the level of
knowledge and entrepreneurship in the STEM fields, ulti-
mately leading to the development of a more inventive and en-
trepreneurial attitude among preservice teachers.
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APPENDICES

Table 1
STEM knowledge level in the study area
Standard
Level Frequency Percent Mean Deviation
Low 54 35.5
Average o8 oy 1.6447 0.4818
Table 2

Level of knowledge and awareness on STEM Edupreneur-
ship

Standard
Level Frequency Percent Mean Deviation
Low 4 2.6
Medium 76 50.0 2.4474 0.5512
High 72 47.4
Table 3

Chi-Square contingency test of relationship STEM-knowledge
and aggregated knowledge-awareness scores

Knowledge and
Awareness of STEM

Edupreneurship . i p Remark
Me- .
b dium High
Level Low 4 22 28 NoSi
of Mod- 3666 2 056 408
STEM 0 30 68 ssociation
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Table 4

Chi-square contingency test of relationship programs and ag-
gregated knowledge-awareness scores

Knowledge and
Awareness of
STEM Edupreneur-

x2 df p Remark

ship
Me- .
Low dium High
Biology 4 44 50 No Sig.
3.663 4 .454 Associ-
Pro- Chem— 10 % Ation
grams 1stry
Physics 0 22 10
Table 5

ANOVA table of program type and STEM edupreneurship
knowledge and awareness

S.ource of Varia- Sum of Jf Mean F p
tion Squares Squares
Between Groups 4.302 2 2.151

0.688 0.506
Among Groups  228.119 149 2.125
Total 232.421 151
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