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ABSTRACT

Despite increasing global attention to learner-centered approaches in environmental
education (EE), there is limited research on how preservice teachers in Ghana make
sense of problem-based learning (PBL), particularly through the lens of their lived
experiences and sociocultural contexts. This study addresses that gap by exploring how
one Ghanaian preservice teacher constructs his understanding of PBL and environmental
education using Bakhtin’s concepts of Ventriloquism and Voice. Through a dialogic
analysis of a semi-structured interview, the study uncovers the multiple voices; personal,
institutional, and environmental, that shape his evolving teacher identity and pedagogical
vision. The findings reveal how narrative becomes a site for negotiating meaning,
expressing professional intentions, and imagining education as a vehicle for
environmental and social transformation. This research contributes to a growing body of
work using dialogic and narrative frameworks to examine teacher development and
highlights the need for more contextually grounded studies in EE and PBL within Ghana’s
teacher education system.

Keywords: environmental education, problem-based learning, voice and ventriloquism,
preservice teachers

INTRODUCTION

Despite growing global advocacy for learner-centered pedagogies in Environmental Education (EE), limited
research exists on how preservice teachers in Ghana make sense of problem-based learning (PBL) as an
instructional approach, particularly through the lens of their lived experiences, cultural contexts, and emerging
teaching identities. This study addresses this gap by exploring how one preservice teacher narrates his
understanding of PBL in relation to environmental science education, using Bakhtin’s concepts of
Ventriloquism and Voice as an interpretive framework.

Environmental Education (EE), also known as Education for Sustainability (EfS), Education for Sustainable
Development (ESD), and Environmental and Sustainability Education (ESE), seeks to prepare environmentally
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literate citizens capable of addressing the interconnected challenges of environmental conservation,
economic development, and social justice. While these terms differ in emphasis (Gkiolmas & Skordoulis,
2020), they share a core commitment to empowering learners to engage with complex sustainability issues. EE
aims not only to build knowledge but also to cultivate the values, skills, and agency necessary for individuals
to participate meaningfully in environmental problem-solving at local and global levels. Since the 1992 United
Nations Conference on Environment and Development, education has been recognized as pivotal to achieving
sustainability goals, especially when curricula incorporate themes such as climate change, biodiversity,
poverty, and responsible consumption (UNESCO, 2015, 2017).

The Belgrade Charter (UNESCO, 1975) and the Tbilisi Declaration (UNESCO, 1978) further emphasize the need
for pedagogies that are participatory, action-oriented, and learner-centered, pedagogies that develop critical
thinking and a sense of responsibility for the natural world. Among such approaches, PBL stands out for its
emphasis on real-world problem-solving, collaboration, and inquiry. In the context of EE, PBL supports deeper
engagement with environmental science concepts by mirroring the interdisciplinary and often ambiguous
nature of sustainability issues. Moreover, it promotes essential 21st-century skills such as systems thinking,
civic engagement, and self-directed learning (Ardoin et al., 2022; Hmelo-Silver, 2004; Loyens et al., 2008).

However, understanding how preservice teachers engage with PBL requires more than a surface assessment
of their preferences or pedagogical choices. Teaching is shaped by one’s identity, past experiences,
institutional norms, and cultural narratives. To examine these complexities, this study draws on Mikhail
Bakhtin’s concepts of Ventriloquism and Voice, adapted in educational research by Alberto J. Rodriguez
(Rodriguez, 2000) and more extensively in the field of communication studies by Frangois Cooren (Cooren,
2012, 2016; Cooren & Sandler, 2014). These theoretical tools allow us to analyze how teachers’ stories reflect
multiple, sometimes competing voices—from their own lived experiences to the expectations of schooling
systems, community values, and broader discourses about science and education.

Ventriloguism, in this context, refers to the way individuals speak not only with their own voice but also through
the voices of others—be they mentors, cultural figures, institutional logics, or prior classroom experiences.
Similarly, Voice refers to the ideological and social positioning embedded in language, tone, and storytelling.
This framework allows researchers to view preservice teachers not simply as knowledge holders or
pedagogical agents, but as narrators navigating multiple identities, reenacting and reconstructing their
understanding of teaching through the interplay of self and non-self (Bakhtin, 1981; Kearney, 1984).

Thus, rather than asking only what preservice teachers think about PBL, this study explores how they narrate
their relationship to it, what voices and experiences are ventriloquized in their stories, and what these stories
reveal about their emerging identities as educators. The study focuses on Wisdom, a preservice teacher in
Ghana, and his narrative reflections on PBL and environmental science instruction.

The purpose of this qualitative case study is to explore how one Ghanaian preservice elementary teacher,
Wisdom, constructs and communicates his understanding of PBL in relation to environmental science
education. Using Bakhtin’s concepts of Ventriloquism and Voice as an interpretive lens, the study seeks to
uncover the polyphonic dimensions of Wisdom’s narrative, how various voices (cultural, institutional,
personal) interact in shaping his views and intentions as a future educator. Specifically, the study addresses
the following questions:

RQ1: How do preservice teachers perform and negotiate their understandings of PBL through the
polyphony of voices embedded in their narratives?

RQ2: What ventriloquized voices emerge in preservice teachers’ stories about using PBL to teach
environmental science, and how do these voices reflect their educational identities, social contexts,
and ideological intentions?
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RQ3: How do preservice teachers use ventriloquized voices to express agency and envision transformative
possibilities for teaching and community engagement through PBL?

Understanding how preservice teachers narrate their pedagogical identities and choices, especially through
storytelling frameworks that surface polyphony, can yield powerful insights for teacher education in general
and environmental education in particular. In Ghana, where national teaching frameworks and standards
promote inquiry-based teaching (National Council for Curriculum and Assessment [NaCCA], 2019;
Transforming Teaching, Education & Learning [T-TEL], 2016, 2019), little is known about how such reforms are
internalized and interpreted by preservice teachers. This study not only contributes to that knowledge gap but
also demonstrates how narrative inquiry, grounded in Bakhtinian theory, can help researchers uncover the
deeper motivations, constraints, and aspirations shaping the next generation of science educators.

LITERATURE REVIEW

PBL originated in the 1960s at McMaster University’s medical school in Canada as an innovative approach to
developing critical thinking and problem-solving skills among medical students (Barrows & Tamblyn, 1980).
Since then, PBL has been widely adopted across various disciplines, including teacher education, as a
pedagogical strategy that fosters deep learning through inquiry and real-world problem engagement (Hmelo-
Silver, 2004). In preservice teacher education, PBL has gained recognition as an effective instructional
approach, particularly in preparing educators to teach about the environment (Torp & Sage, 2002). By
emphasizing active, student-centered learning, PBL immerses students in authentic real-world problems,
enabling them to develop problem-solving skills, engage in collaborative inquiry, and integrate theoretical
knowledge with practical application (Ertmer & Simons, 2006). The experiential nature of PBL aligns well with
the goals of EE, equipping future teachers with the skills and dispositions necessary to foster sustainability
literacy in their students.

The grave environmental issues in Ghana, such as deforestation, climate change, and waste management
(Acheampongetal., 2019; Tahiru et al., 2024; World Bank Group, 2022), make it important to examine the PCKs
employed in teaching environmental science concepts if strides are to be made toward sustainability.
However, despite its potential, scholarly research on PBL implementation in the Ghanaian educational sector
is scanty and limited to only a few mentions in medical education (Alhassan & Majeed, 2018; Amoako-Sakyi &
Amonoo-Kuofi, 2015; Mogre et al., 2014), higher education (Bentil, 2018; Lamptey et al., 2019) and
mathematics education in preservice teacher education (Boye, 2019, 2020; Boye & Agyei, 2023; lbrahim &
Asiedu-Addo, 2019). A close review of the available literature reveals that no studies have been reported on the
use of PBL in the teaching and learning of environmental concepts in Ghana neither does scholarly data exists
about the assessment of the awareness or perceptions of preservice teachers about PBL.

Environmental Education in the Ghanaian Context

In Ghana, environmental education is integrated into the elementary school science and social studies
curricula. This inclusion was informed by several recommendations including the Ghana Education Review
Committee Report (Ghana Ministry of Education [GMoE], 2007) and the United Nations Sustainable
Development Goal (SDG) 13.3 on climate action.

The United Nations Sustainable Development Goal 13.3 aims to improve education, raise awareness, build
human and institutional capacity on climate change mitigation, adaptation, impact reduction and early
warning (UN DESA, 2015). Therefore, Ghana's newly implemented Standards Based Curriculum (SBC) for K-6,
launched in 2019, includes specific sections within the primary (grades 1-6; ages 7-12 years) science and
social studies curriculum dedicated to sustainability education (Table 1). The primary (Basic 1-6) science
curriculum dedicates a strand to Humans and the Environment under which Climate Change and Personal
Hygiene and Sanitation are explicitly outlined (NaCCA, 2019).
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Table 1. Structure and scope of Ghanaian standards based curriculum (SBC) for elementary science
B1 B2 B3 B4 B5 B6
Sub-strands Sub-strands Sub-strands Sub-strands Sub-strands Sub-strands
Diversity of Living and non- Livingand non- Livingand non- Livingand non- Livingand non- Livingand non-

Strand

matter living things living things living things living things living things living things
Materials Materials Materials Materials Materials Materials
Cycles Earth science Earth science Earth science Earth science Earth science Earth science
Life cycles of Life cycles of Life cycles of Life cycles of Life cycles of
organisms organisms organisms organisms organisms
Systems The human body The human body The human body The human body The human body The human body
systems systems systems systems systems systems
Ecosystems The solar system The solar system The solar system The solar system The solar system
Ecosystems Ecosystems Ecosystems Ecosystems
Forces and Sources and Sources and Sources and Sources and Sources and Sources and
energy forms of energy forms of energy forms of energy forms of energy forms of energy forms of energy
Electricityand  Electricityand Electricityand Electricityand Electricityand Electricity and
electronics electronics electronics electronics electronics electronics
Forces and Forces and Forces and Forces and Forces and Forces and
movement movement movement movement movement movement
Humans and Personal hygiene Personal hygiene Personal hygiene Personal hygiene Personal hygiene Personal hygiene
the and sanitation  and sanitation and sanitation and sanitation and sanitation and sanitation
environment  piseases Diseases Diseases Diseases Diseases Diseases
Science and Science and Science and Climate change Science and Science and
industry industry industry industry industry
Climate change Climate change Climate change Climate change Climate change

Adapted from National Council of Curriculum and Assessment (NaCCA), Ministry of Education, 2019. B1-B6 correspond to elementary
school grades 1-6.

Moreover, beyond the goal of achieving SDG 13.3, the rapid degradation of Ghana’s environment and natural
resources underscores the urgent need for environmental education to foster responsible stewardship,
particularly among the next generation of citizens. Solid waste pollution, loss of biodiversity, deforestation,
illegal small-scale mining (colloquially called galamsey) and its concomitant pollution of drinking water
sources have been widely reported (Acheampong et al., 2019; Anoyege & Alatinga, 2024; Tahiru et al., 2024;
World Bank Group, 2022). While some of these issues require political action, a well-implemented
sustainability education can nurture a new generation with strong environmental values, a deep sense of
responsibility, and the motivation to actively protect and improve the environment (UNESCO, 1978).

Environmental literacy and attitudes develop in children during their early years, with teachers serving as key
facilitators of this education (Basile, 2000; Powers, 2004). Therefore, the key to nurturing environmentally
literate students lies primarily in ensuring that elementary teachers possess the requisite knowledge, skills,
and sense of responsibility to develop environmental lessons effectively. Teacher knowledge of content in a
specific subject area as well as the accompanying content specific pedagogy, called Pedagogical Content
Knowledge (PCK), is a mark of an effective teacher and an effective teacher education curriculum (Shulman,
1986). Pedagogical strategies in environmental education that have been noted for their significant impact on
fostering students' curiosity and motivation to take action include experiential, community-based, and inquiry-
based approaches (Sims et al., 2020). These strategies align closely with the principles of PBL, emphasizing
hands-on experiences, engagement with local communities, and fostering inquiry skills.

The Role of PBL in EE

PBL is the learning that results from the process of working towards the understanding of a resolution of a
problem. The problem is encountered first in the learning process (Barrows & Tamblyn, 1980). PBL as an
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instructional approach emphasizes experiential learning (Dewey, 1938) and focuses on the process of how we
learnin additionto the contentthatis learned. PBL has asits underlying assumption that learning occurs during
the process of exploring, explaining, and solving real-life problems with unclear solutions (Barrows, 2000; Torp
& Sage, 2002). The principal idea behind PBL is that the starting point for learning should be a problem, a query,
or apuzzle thatthe learner wishes to solve (Hillman, 2003). In this way, PBL leverages students' natural curiosity
and motivation. The strength of PBL as an instructional model lies in its ability to improve students’ intrinsic
motivation and engagement; prepare students to solve real-life challenges; facilitate long-term retention of
content; promote critical thinking; foster self-directed learning, problem-solving, and higher-order reasoning;
enhance collaboration and communication skills (Baden & Major, 2004; Barrows, 1996; Hmelo-Silver, 2004;
Jonassen & Hung, 2015; Schmidt et al., 2011, 2019; Vernon & Blake, 1993). PBL scenarios, like environmental
issues, are often interdisciplinary, and require students to draw on knowledge from various fields to solve
problems effectively. This way, PBL encourages students to make connections between different subjects and
apply their knowledge in a holistic manner.

Studies across educational levels demonstrate the effectiveness of PBL in advancing EE outcomes. At the
elementary level, research by Febriasari and Supriatna (2017) and Arisanti et al. (2022) highlights significant
improvements in students’ environmental knowledge, attitudes, and behaviors. In secondary education, PBL
has been linked to the development of higher-order thinking skills and increased pro-environmental actions,
as observed by Amin et al. (2020). Within preservice teacher education, studies by Kuvac and Koc (2018),
Vasconcelos (2010), and Heystek (2021) report enhanced pedagogical reasoning, content understanding, and
a deeper commitment to environmental responsibility, demonstrating PBL’s potential to prepare educators as
both facilitators and role models of sustainability.

PBL in Ghanaian Educational Contexts

Although PBL has seen considerable implementation in K-12 education since its inception in the 1960s, it
remains a largely recent and unknown instructional model in Ghana. Scholarly research on PBL
implementation in the Ghanaian educational sector is scanty and limited to only a few mentions in medical
education (Alhassan & Majeed, 2018; Amoako-Sakyi & Amonoo-Kuofi, 2015; Mogre et al., 2014), higher
education (Bentil, 2018; Lamptey et al., 2019) and mathematics education in preservice teacher education
(Boye, 2019, 2020; Boye & Agyei, 2023; Ibrahim & Asiedu-Addo, 2019). A close review of the existing literature
reveals that only no study has examined the use of PBL in teaching environmental concepts in Ghana.
Moreover, there is a lack of scholarly data assessing preservice teachers’ awareness, sense-making, and
perceptions of PBL in this context.

Even though there is limited research on the implementation of PBL in Ghana's educational system, curriculum
developersforthe country's basic education (K-12) and teacher education advocate for active learner-centered
pedagogies, including PBL, for teaching science concepts. For instance, the four-year Bachelor of Education
Course manual on Environmental Biology specifies that fundamental science concepts such as ecosystems
and the classification of plants and animals should be taught "using appropriate pedagogies such as nature
walks, talk-for-learning approaches, demonstrations, concept mapping, and problem-based
teaching/learning" (T-TEL, 2021, p. 10). PBLis incorporated into the science pedagogy curriculum for preservice
teachers as an example of inquiry-based pedagogy and featured in professional development manuals for
tutors at colleges of education. Exploring how preservice teachers narrate and make meaning of their PBL
experiences in colleges of education can reveal the multiple voices shaping their emerging teaching identities
and illuminate their potential readiness to engage with PBL as a transformative instructional model in their
future practice.
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METHODOLOGY

This basic qualitative study adopts an interpretive design grounded in Bakhtin’s concepts of Ventriloquism and
Voice to explore how preservice elementary teachers in Ghana construct meaning from their experiences with
PBL. Rather than simply documenting perceptions, the study focuses on the polyphonic narratives of one
participant. Wisdom, to examine how multiple voices and situated experiences shape his understanding of
PBL and its role in environmental science education. Drawing from phenomenological traditions (Merriam &
Tisdell, 2016), this approach emphasizes process, meaning-making, and the situated nature of knowledge. It
aligns with the study's central aim: to interpret how preservice teachers, through storytelling, express their
pedagogical identities, enact ventriloquized voices, and imagine themselves as future educators promoting
environmental stewardship through PBL.

Context of the Study

The study was conducted at Birim College of Education, one of 46 public teacher training colleges in Ghana,
now functioning as a degree-awarding institution under the mentorship of the University of Cape Coast. The
college has a strong track record in STEM teacher preparation and was selected through snowball sampling,
following a recommendation by a tutor from another institution. Using purposeful sampling (Patton, 2015), five
third-year students enrolled in the Bachelor of Education in Primary Education program were initially recruited.
Participants had to meet the following inclusion criteria:

1. be an active student at Birim College of Education,
2. beenrolledinthe B.Ed. Primary Education program,
3. have completed a science methods coursework.

After institutional consent was secured through the Head of the Science Department, participant recruitment
proceeded voluntarily via an email invitation. Consent forms were distributed through WhatsApp, and all
participants chose pseudonyms to ensure confidentiality. Additionally, a pseudonym is used to protect the
identity of the college of education.

Data Collection and Ethical Considerations

Semi-structured interviews were conducted via Zoom and lasted between 45 to 60 minutes. The interview
protocol (Appendix A), designed purposely for this study, included open-ended questions on participants’
educational background, PBL experiences, and perspectives on using PBL to teach environmental science.
Flexibility in question order and phrasing allowed for the emergence of participants’ authentic narratives and
dialogic responses (Merriam & Tisdell, 2016). Participants were not required to disclose sensitive information
and were free to skip any questions. All data were securely stored, and pseudonyms were used throughout
transcription and analysis.

Participant Selection

Although five interviews were conducted, Wisdom’s case was selected for this manuscript because of its rich,
layered, and dialogically complex nature. His storytelling revealed multiple intersecting voices—those of
former teachers, cultural norms, institutional constraints, and personal hopes for community transformation.
As such, Wisdom’s case serves as a compelling scenario for exploring Bakhtin’s notion of ventriloquized voices,
where the self is shaped in conversation with others. Wisdom's account provided deep insights into how
preservice teachers reimagine teaching as a socially transformative practice, making it well-suited for the goals
of this study.
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Data Analysis

The interview transcript was processed using MAXQDA software to explore two focal themes: the participating
preservice teacher's past and current educational experiences (the self), and his views on mitigating
environmental issues (the other), both of which are informed by cultural factors, personal goals, and
aspirations. The data processing followed a systematic approach to ensure the accuracy and depth of the
narrative developed. contains the coding system applied in the analysis of the interview transcript.

Narrative Construction

The construction of a narrative summarizing the main themes that surfaced in the analysis of the interview
transcript using MXQDA involved systematically organizing the coded data into coherent categories. By
applying thematic codes such as environmental education, local culture, aspirations, and environmental
degradation, key insights emerged regarding the preservice teacher’s views on the environment. MXQDA’s tools
allowed for the identification of recurring patterns, such as how the teacher’s family and social norms
influenced their understanding of local environmental issues. These themes were then woven into a narrative
that captured the teacher’s perspective on the environmental quality of their region, their aspirations for future
environmental education, and how personal and cultural factors shaped their views. This narrative provides a
comprehensive overview of the teacher’s experiences and beliefs, highlighting the intersection of personal,
societal, and environmental influences.

Wisdom'’s narrative (Appendix B) was constructed with the aim of providing a comprehensive account of the
participant’s educational experiences, including significant milestones, challenges, and motivations that
shaped his journey toward becoming an elementary school teacher interested in meaningful educational
experiences for his own students and future citizens in his country. Additionally, the narrative highlights the
participant’s attitudes toward environmental issues, detailing their personal commitment to sustainability and
how he envisions addressing environmental concerns within their future classrooms. To ensure the accuracy
and authenticity of the narrative, the narrative draft was subject to a process of member checking. Wisdom
was provided with a copy of his narrative and asked to review it for clarity, accuracy, and representation of his
views. Wisdom was encouraged to provide feedback on the narrative, identify any discrepancies or
misinterpretations, and suggest additions or revisions. This process allowed for a collaborative refinement of
the narrative, ensuring that the final version reflected his voice and perspectives in a true and meaningful way.
After incorporating the feedback from member checking, the narrative was finalized. The final version of the
narrative accurately reflected the participant’s educational path and environmental outlook, capturing both
their personal and professional aspirations. Wisdom’s narrative serves as a rich and detailed account that not
only provides insights into his educational journey but also highlights how environmental issues intersect with
his evolving identity as a preservice elementary teacher.

RESULTS

The interview transcript was processed to explore two focal themes: the participating preservice teacher's past
and current educational experiences (the self), and his views on mitigating environmental issues (the other),
both of which are informed by cultural factors, personal goals, and aspirations. The data processing followed
a systematic approach to ensure the accuracy and depth of the narrative developed. The coding system
(Table 2) applied in the analysis of the interview transcript included the following parent codes:

(a) The self,

(b) Culture/social norms,

(c) Relationship with the natural environment,
(d) Environmental education.
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Table 2. Qualitative code system

Parent code Code examples Coded segment examples Segments &
percentage
1. The self Occupation; career No, I still choose teaching because right now entering into 58 (38.67%)
goals college, I've just realized that teaching is one of the best
professions that someone could take care of.
2. Culture/social Interactions with If  had the courage and boldness at that time, | could have told 42 (28.00%)
norms others in the him that, no, that | won’t be in teaching or something. But at that
community age, | wasn’t able to say that.
3. Relationship  Awareness of They use it as a source of drinking water. Yeah. The food sellers, 34 (22.67%)
with the natural  environmental they use it to cook. They go to fetch water from the lake and used
environment issues to cook. Yeah.
4. Environmental Teaching style, So, about the tree cutting, when we try to plant trees, | think it 16 (10.67%)
education teaching goals should help. And also, when we try to educate people about it,
because most people don’t know that this is what they are doing.
TOTAL 150 (100%)

Ways of be .. traditions (16)
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™
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Figure 1. Code map illustrating emerging themes derived from the interview transcript

The standpoints expressed by Wisdom in his interview with the researcher were mostly associated with his
views about his education, both in high school and college, and about what he considers pressing
environmental issues in his community; his views were supported by the characteristics of the socio-cultural
contexts identified in his recollections of his life as a student, son, and member of the community.
Correspondingly, these stances surfaced in the processing of the interview transcript that employed the
MAXQDA software. The code map in Figure 1 shows two strong relationships with culture, which may be seen
as the issues that matter to Wisdom: first, Educational Experiences and Ways of Being (Culture), and second,
Relationships with the Natural Environment and Ways of Being (Culture).
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Four interrelated themes emerged from the analysis of Wisdom’s narrative, illustrating how his experiences,
beliefs, and pedagogical aspirations are shaped through a multiplicity of voices and lived experiences. These
findings illuminate how Wisdom makes sense of PBL and its role in environmental science education.

Personal Experience and Teacher ldentity Formation

Wisdom’s narrative foregrounds the influence of personal and community experiences on his decision to
become a teacher. Recalling a mix of supportive and harmful schooling experiences, he ventriloquizes the
voices of past teachers and community norms in constructing his teaching identity. The harsh discipline of his
physics teacher, embodied in the use of a cane, contrasts sharply with the humor and engagement of his
biology teacher.

These contrasting voices shape his vision of effective teaching and reinforce his desire to create a classroom
thatisrespectful, student-centered, and empowering. His story reflects an intentional break from authoritarian
models of instruction, favoring instead a pedagogy that nurtures confidence and curiosity.

Learning Through Voice: Engagement, Impact, and Meaning

Wisdom speaks through the voices of past mentors and his own learning encounters to highlight how different
instructional styles shaped his academic growth and personal development. Lab-based lessons in chemistry
and independent investigations in English classes were described with excitement, illustrating how hands-on
and inquiry-based experiences made learning meaningful. These experiences now inform his aspirations to
cultivate similar environments for his future students; spaces that are dialogic rather than rigid, and which
promote expressive, socially conscious learners. Through these accounts, Wisdom positions himself as a
future educator capable of fostering not only knowledge but also voice, agency, and civic engagement.

Approaches to Teaching: Embracing and Reimagining PBL

In reflecting on his training in teaching methodologies, Wisdom recalls exposure to various strategies, including
lecture, simulation, discussion, and PBL. He expresses a clear preference for hands-on learning and PBL due
to their active and practical nature. However, his account reveals a form of ventriloquized PBL, an approach he
experienced as active learning that promoted student agency, though it lacked the structural features of
authentic PBL. Wisdom’s narrative reflects both enthusiasm and caution: while he anticipates using PBL to
teach environmental science, he is aware of implementation challenges in under-resourced schools. He
recognizes the need for further training to fully integrate PBL yet remains committed to using it as a means to
engage students in real-world, locally relevant problem-solving.

Education as a Tool for Environmental and Social Transformation

Wisdom draws on personal, familial, and community voices to position education as a transformative force in
addressing pressing societal issues. He identifies challenges such as teenage pregnancy, poor sanitation,
water pollution, and climate change, noting how these affect his community and family. His narrative links
education to activism: by empowering students with environmental and social awareness, he believes
teachers can foster change within households and communities. Referencing experiences from high school
and family farming, he shares how erratic rainfall, a climate change impact, has disrupted corn production in
his community including his father’s farm, reinforcing his belief that education can shape environmentally
responsible citizens. His reflections convey a clear intentionality: to teach in ways that equip students to not
only understand problems, but to become agents of local and global solutions.
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DISCUSSION

This study explored how Wisdom, a Ghanaian preservice teacher, constructed his understanding of PBL and
environmental education through narrative, using Bakhtin’s concepts of Ventriloquism and Voice (Bakhtin,
1981; Cooren, 2012). Bakhtin's concept of Voice refers to the distinct social perspectives and ideological
positions that are carried in language, while ventriloquism refers to the way speakers animate or speak through
other voices, whether those of institutions, traditions, or imagined others. Through this dialogic lens, Wisdom's
interview reveals not only his educational experiences and teaching aspirations but also the polyphonic
interplay of voices that shape his thinking, identity, and intentions. In this analysis, Wisdom is the ventriloquist,
and the multiple voices he draws on reflect both his internalized understanding of the world and his
intentionality as a preservice teacher trying to make sense of his role in addressing environmental issues.
Wisdom’s storytelling is shaped by the voices of past teachers, family, institutional expectations, and
community realities. In recounting his educational journey, he animates figures such as the harsh physics
teacher and the engaging biology teacher, each representing competing models of instruction. These
ventriloquized voices highlight the tension between authoritarian and student-centered pedagogies, which
Wisdom seeks to resolve in his future classroom. His preferences for hands-on learning and PBL are not
expressed as isolated opinions but as responses to lived experiences, through which he has come to value
active, inquiry-based methods (Hmelo-Silver, 2004; Loyens et al., 2008). This addresses the first research
question by showing how Wisdom negotiates his understanding of PBL through the layered voices in his
narrative, including past instructional models and his own reflections on what meaningful learning entails.

In his work, Rodriguez (2000) argues that the significance of this approach in science education lies in its
versatility as a tool to explore ways of supporting the participation of traditionally disenfranchised student
groups in STEM education. In line with this perspective, the present discussion interprets Wisdom’s narrative
using the concepts of Voice and Ventriloquism, focusing on the reconstruction of the self in the context of his
social and educational environment. In this study, the concepts of Self and Non-self follow Kearney’s (1984)
Worldview Universals, which include Classification, Relationship, Causality, Time, and Space, elements that
shape how individuals understand and navigate reality. Within this epistemological framework, ventriloquism
becomes a powerful tool to uncover the often-hidden perspectives and ideologies embedded in student
narratives.

In describing his PBL experience, Wisdom does not portray it as fully formed or formally structured, but rather
as an approach that promoted student agency and engagement. His narrative reveals a partialimplementation
of PBL, yet he imbues it with potential, ventriloquizing the ideals of learner independence and real-world
relevance. At the same time, his awareness of the resource constraints in public schools adds a critical voice
to this discourse, expressing both optimism and caution about pedagogical reform (Nicholas & Scribner, 2021).

The act of storytelling inherently involves entertainment and meaning-making. Drawing from oral traditions in
many cultures, where elders pass down knowledge about medicine, religion, or history, storytelling creates
resonance between the teller and the listener. As Rodriguez (2000) reminds us, “there is a danger in allowing
ourselves to be swept by the teller’s captivating narratives without asking what are the teller’s motives or
intentionality” (p. 14). The motives and intentionality of the storyteller reveal the ideological, political, and
pedagogical meanings of their self-representation. In Wisdom’s case, his narrative choices (what he shares,
emphasizes, and omits) invite an inquiry into both his worldview and his vision of himself as a future educator.

This section illustrates how ventriloquized voices are present in Wisdom'’s storytelling and how he, as the
ventriloquist, constructs a dialogic narrative filled with intention and layered meanings. As Cooren and Sandler
(2014) point out, “the world we live in is a speaking and personified world; a world that comes to speak through
us because people make it speak in a specific way” (p. 225). Ventriloquism, in this context, refers to our
capacity to animate other perspectives (people, institutions, social discourses, even natural elements) as we

10/20



Biney & Medina-Jerez Educational Point, 2025, 2(2), e128

speak or write. Wisdom's discussion of environmental issues in his community further illustrates the layered
nature of voice. His recounting of poor housing conditions, inadequate sanitation, and lake pollution gives
voice to often-overlooked material realities that "speak" through their effects on daily life. These environments
are not just described; they are personified and made to speak through Wisdom’s narrative, showing how the
nonhuman world participates in his meaning-making (Cooren & Sandler, 2014).

In the first excerpt below (Interview segment 44-56: Environmental issues in the community) and in response
to the researcher’s question, Wisdom discusses environmental issues in a nearby Yeji community, he
ventriloquizes several voices. This segment responds to the second research question by identifying the
ventriloquized voices of marginalized residents, the environment, and institutional neglect, that populate
Wisdom'’s story. These voices reflect the broader social realities and values that shape his evolving educational
identity.

(R: Researcher; W: Wisdom)

R: Now I'm thinking about environmental issues in particular in our society. What are some of the
environmental issues in the area where you live?

W: Environmental issues. Is it about environmental degradation, personal hygiene?

R: Things like that. So, | spoke with one, the person said in my area there's a lot of galamsey, so it degrades the
land, exposed the water, things like that. What are some of those environmental issues in your area?

W: Environmental issues. Well, first of all, | was talking about like slums, like that issue that how they build their
houses. I'm using Yeji as an example because though | don't stay there, | used to go there to visit some
relatives nearby town, Yeji. And there is this area that is crowded. There is a settlement of the ewe. The ewe
people reside there. How their buildings are just so close slums, there are no, like, | don't know how to say
it.

W: So, I'm just talking about how they put up their houses. So, it's one of the environmental challenges. Like the
buildings that they've put up, the way that they've put them up. There are no spaces in between and the
buildings that they put up are so close to each other that you can't be passing through. Yes. So that's one of
the issues. But then there is also an issue of, like, dirt and uncleanliness. Let me say that. Yes. Like waste
management, those things. You know, Yeji, the place seems to be a waterlogged area. Because of the lake,
when it rains, it easily floods some parts of the town. Yes. And the waste management is just so poor that
they don't have dustbins. They have dustbins located at some places. They don't go there, but rather they
just litter around anyhow. They don't have....how do you call these that you put dirt in. It's a recycle bin.
Recycle bins too are not enough to help. So sometimes when it's raining, it just pour all these dirt into the
rain so that it takes away. They go a long way, to enter into the lake . So, | think these are the environmental
issues about cleanliness and how they manage their waste. Yeah.

R: The lake, do they use it as a source of drinking water or anything like that?

W: Yeah. They use it as a source of drinking water. Yeah. The food sellers, they use it to cook. They go to fetch
water from the lake and used to cook. Yeah.

R: They go and fetch water from there. That's the water they used to cook. And all this trash is going into it.
W: Yes, ma'am.

When describing slums and inadequate housing, he channels the voice of the marginalized community,
particularly the Ewe residents he observed. He remarks, “the buildings that they've put up are so close to each
other that you can't be passing through.” Even though he does not live in Yeji, his description animates the lived
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experience of others, creating an empathic portrayal of environmental neglect. He also gives voice to
nonhuman agents (the rain, the lake, and the waste) depicting how environmental degradation is experienced
materially. He explains, “when it rains, it just pours all this dirt into the rain... to go a long way, to enter into the
lake.” In describing how litter flows into the lake and later becomes drinking and cooking water, Wisdom gives
the environment an active role in his story. This personification reflects a deep ecological awareness, even as
he critiques the lack of infrastructure and the inadequate waste management systems. These voices, while not
explicitly stated as his own, are ventriloquized through his narrative choices, word selection, and tone. He
positions himself as a witness to structural inequalities and as a narrator who mediates between his personal
experiences and broader community concerns. The intentionality behind this narrative, what he chooses to
represent and how, reveals his emerging educational consciousness.

In the second excerpt below (Interview segment 57-62), Wisdom shifts from observation to aspiration,
projecting himself into the role of a teacher committed to community change.

R: The solution can come from up, like maybe politicians or some other kind of powerful person. But there are
things that individuals can also do.

W: Yes, ma'am.

R: Like you mentioned earlier. Yeah. Thinking about environmental issues, do you think teachers and students
have a role they can play?

W: Yeah. Teachers can play a key role in that.
R: What do you think they can do?

W: Because as teachers, you know, we have, let me say, the case that the students spend so much time with
as teachers than they do with their parents. There are some cases that don't have the kind of relations that
some teachers have with their children. | mean, their students is like when it comes to sharing of information
and thoughts. It's stronger than how some parents even have with their children. So, talking about that, when
we tried to teach them how to, like, proper waste management practices, we told them the effects it will
have on them. | think that they can change things. You know, the children around here too, they turn up to
believe in us teachers than their parents. Yeah. So, when you teach them these practices, when they go
home, they can even influence their parents to do the right thing. So, when the kids know, they will tell their
mothers and fathers that you teach, | say, ma'am. | have my siblings that used to tell me that sometimes
when he comes home with homework, you try to teach him the right something. And he said that they were
my teachers. | think that we teach them these things and how to manage some of these things. They can
play a very key role. That is the students. When we engage the community, we can go to the chiefs and
community leaders and talk to them about some issues. Let me say about proper waste management
practices and talk to them about it. And even see if we can organize, let's say in a small community, we can
organize the whole community and start to try to talk to them about this waste management practices and
environmental, some environmental campaigns, something like that, so that they help. So we can play a
very key role to help.

When he asserts that students “spend more time with teachers than they do with their parents,” he
ventriloquizes the voice of educational influence, amplifying the transformative role of the teacher in students'
lives. He positions students not merely as recipients of knowledge, but as agents of change who carry
environmental values back into their homes. He explains, “when we teach them these practices... they go
home and influence their parents to do the right thing.” This example illustrates the third research question by
showing how Wisdom uses ventriloquized voices to express agency and imagine transformative teaching,
positioning students as civic actors and education as a catalyst for environmental and social change. Here, he
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channels a student voice, one that believes, trusts, and imitates teachers, as part of a strategy to create ripple
effects of learning beyond the classroom.

Importantly, Wisdom positions education (and himself as a future teacher) as a vehicle for social and
environmental change. He assigns agency to students, imagining them as conveyors of environmental
knowledge and change-makers within their families and communities. This imaginative move reflects his
intention to prepare students not just as learners but as participants in civic and environmental transformation
(Ardoin et al., 2022; UNESCO, 2017). Here, he ventriloquizes both future students and the institution of
education itself, envisioning a collaborative response to environmental degradation.

When he imagines engaging local chiefs and organizing community clean-up campaigns, Wisdom
ventriloquizes the voice of civic leadership, as well as the voice of a future self who sees teachers as
community mobilizers. These ventriloquized voices: students, community leaders, family members, are all
constructed dialogically within his narrative. They do not just reflect what is, but project what could be. This
illustrates Bakhtin’s concept of polyphony, where multiple social perspectives co-exist and interact within a
single speaker’s account.

Throughout the interview, Wisdom also invokes absent figures (other teachers, government agencies, and even
traditional authorities) through rhetorical strategies that reinforce his position. By speaking on behalf of these
figures, he lends authority to his claims and aligns his future practice with a broader social mission. These
shifts in footing demonstrate the fluidity of voice in dialogic storytelling and exemplify Bakhtin’s notion of the
self as constructed through a dynamic interplay of others (Bakhtin, 1981; Cooren et al., 2013). In this context,
footing refers to the speaker’s shifting stance or alignment as they animate different voices, revealing how
identity is dynamically constructed through dialogic interaction and ventriloquized perspectives (Bakhtin,
1981; Cooren, 2012).

Ultimately, this study highlights how a preservice teacher's story can reveal much more than pedagogical
preference. Although Wisdom did not describe a personal experience with authentic PBL, his narrative
demonstrates a clear recognition of its potential to nurture student agency. He values PBL for its capacity to
promote inquiry, encourage learner autonomy, and connect classroom learning to real-world issues, key
features that scholars have identified as central to PBL (Hmelo-Silver, 2004; Savery, 2006). Wisdom alludes to
these dimensions in his appreciation for hands-on methods and his belief that students can carry knowledge
into their communities and influence behavior. For example, he imagines students applying environmental
practices at home, effectively becoming agents of change beyond the school setting. These reflections suggest
that Wisdom understands PBL not simply as a pedagogical tool, but as a framework for empowering learners
to respond to complex societal challenges.

Through the voices he animates (those of students, teachers, parents, and community members) Wisdom
constructs a vision of teaching that is not only responsive but transformative. His account positions PBL as a
vehicle for equipping students with the critical thinking skills, collaborative dispositions, and ethical awareness
needed to address pressing environmental challenges in their communities. In this way, ventriloquism
becomes a method through which Wisdom performs both a pedagogical critique and an aspirational stance.
His story, grounded in personal experience and animated by a multitude of voices, is both personal and
political. His voice emerges as one shaped by many, yet distinctly his own. Through this dialogic performance,
Wisdom presents himself as a ventriloquist of hope, resilience, and educational change.

CONCLUSION

This study set out to explore how a Ghanaian preservice teacher, Wisdom, constructs his understanding of PBL
and environmental education through the lens of Bakhtin’s Ventriloquism and Voice. Wisdom’s narrative
reveals that teacher identity and pedagogical commitment are not formed in isolation but through the dynamic
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interplay of personal experience, institutional structures, social expectations, and environmental realities. By
tracing the polyphony of voices within his story; those of former teachers, family members, communities,
governmentinstitutions, and imagined students, this study illustrates how ventriloquized discourse shapes the
meanings Ghanaian preservice teachers assign to teaching, learning, and change-making. In doing so, it
advances understanding of how teacher identity is discursively constructed in the Ghanaian context,
addressing a gap in the literature on preservice teacher development by foregrounding the role of socially
inherited narratives in shaping educational agency. Wisdom’s vision of teaching emerges as both a personal
mission and a civic responsibility, grounded in the belief that education can be a vehicle for environmental and
social transformation. His reflections not only illustrate the practical tensions of implementing PBL in
resource-limited contexts, but also foreground the powerful role teachers can play in preparing students to
become active, environmentally literate citizens. By focusing on voice and intentionality in a single teacher's
narrative, this study underscores the value of dialogic methodologies in teacher education research. It also
invites further inquiry into how future educators in Ghana and beyond make sense of their professional roles
amid the complexities of social and environmental change.

REFERENCES

Acheampong, E. O., Macgregor, C. J., Sloan, S., & Sayer, J. (2019). Deforestation is driven by agricultural expansion in
Ghana’s forest reserves. Scientific African, 5, Article e00146. https://doi.org/10.1016/j.sciaf.2019.e00146

Alhassan, A., & Majeed, S. (2018). Perception of Ghanaian medical students of cadaveric dissection in a problem-based
learning curriculum. Anatomy Research International, 2018(1), Article 3868204. https://doi.org/10.1155/2018/3868204

Amin, S., Utaya, S., Bachri, S., Sumarmi, S., & Susilo, S. (2020). Effect of problem based learning on critical thinking skill
and environmental attitude. Journal for the Education of Gifted Young Scientists, 8(2), 743-755. https://doi.org/
10.17478/jegys.650344

Amoako-Sakyi, D., & Amonoo-Kuofi, H. (2015). Problem-based learning in resource-poor settings: Lessons from a medical
school in Ghana. BMC Medical Education, 15(1), Article 221. https://doi.org/10.1186/s12909-015-0501-4

Anoyege, R., & Alatinga, K. A. (2024). Impacts of illegal mining activities on water quality for irrigation and implications for
public health: A case study of the Oda River in the Ashanti Region of Ghana. Journal of Water and Health, 22(10), 1886-
1898. https://doi.org/10.2166/wh.2024.196

Ardoin, N. M., Bowers, A. W., & Gaillard, E. (2022). A systematic mixed studies review of civic engagement outcomes in
environmental education. Environmental Education Research, 29(1), 1-26. https://doi.org/10.1080/13504622.2022.
2135688

Arisanti, D. A. K., Dantes, N., & Suastika, |. N. (2022). Environmental oriented problem-based learning (PBL) improves
learning outcomes and self-efficacy of students in social studies in fifth-grade elementary schools. Journal for Lesson
and Learning Studies, 5(3), 377-384. https://doi.org/10.23887/jlls.v5i3.48537

Baden, M. S., & Major, C. H. (2004). Foundations of problem-based learning. McGraw-Hill Education (UK).

Bakhtin, M. M. (1981). The dialogic imagination: Four essays (M. Holquist, Ed.; C. Emerson & M. Holquist, Trans.). University
of Texas Press. https://hdl.handle.net/2027/heb09354.0001.001

Barrows, H. S. (1996). Problem-based learning in medicine and beyond: A brief overview. New Directions for Teaching and
Learning, 1996(68), 3-12. https://doi.org/10.1002/t1.37219966804

Barrows, H. S. (2000). Problem-based learning applied to medical education. Southern Illinois University School of
Medicine. https://archive.org/search.php?query=external-identifier%3A%22urn%3Aoclc%3Arecord%3A1392316408
%22

Barrows, H. S., & Tamblyn, R. M. (1980). Problem-based learning: An approach to medical education (Vol. 1). Springer
Publishing Company.

Basile, C. (2000). Environmental education as a catalyst for transfer of learning in young children. Journal of Environmental
Education, 32(1), 21-27. https://doi.org/10.1080/00958960009598668

Bentil, S. (2018). Implementation of problem-based learning method in geography education at the University of Cape
Coast: The educator’s lens on factors. Journal of Education and Practice, 9(31), 1-10.

14/20


https://doi.org/10.1016/j.sciaf.2019.e00146
https://doi.org/10.1155/2018/3868204
https://doi.org/10.17478/jegys.650344
https://doi.org/10.17478/jegys.650344
https://doi.org/10.1186/s12909-015-0501-4
https://doi.org/10.2166/wh.2024.196
https://doi.org/10.1080/13504622.2022.2135688
https://doi.org/10.1080/13504622.2022.2135688
https://doi.org/10.23887/jlls.v5i3.48537
https://hdl.handle.net/2027/heb09354.0001.001
https://doi.org/10.1002/tl.37219966804
https://archive.org/search.php?query=external-identifier%3A%22urn%3Aoclc%3Arecord%3A1392316408%22
https://archive.org/search.php?query=external-identifier%3A%22urn%3Aoclc%3Arecord%3A1392316408%22
https://doi.org/10.1080/00958960009598668

Biney & Medina-Jerez Educational Point, 2025, 2(2), e128

Boye, E. S. (2019). Problem based learning in the teaching and learning of mathematics for pre-service teachers in Ghana:
A literature review. Texila International Journal of Academic Research, 67-75. https://doi.org/10.21522/TIJAR.2014.SE.
19.02.Art008

Boye, E. S. (2020). Features of problem based learning lesson plan that fits into the realities in the teaching and learning of
mathematics for pre-service teachers in Ghana. Texila International Journal of Academic Research, 7(2), 53-60.
https://doi.org/10.21522/TIJAR.2014.07.02.Art006

Boye, E. S., & Agyei, D. D. (2023). Effectiveness of problem-based learning strategy in improving teaching and learning of
mathematics for pre-service teachers in Ghana. Social Sciences & Humanities Open, 7(1), Article 100453.
https://doi.org/10.1016/j.ssaho.2023.100453

Cooren, F. (2012). Communication theory at the center: Ventriloquism and the communicative constitution of reality.
Journal of Communication, 62(1), 1-20. https://doi.org/10.1111/j.1460-2466.2011.01622.x

Cooren, F. (2016). Ethics for dummies: Ventriloquism and responsibility. Atlantic Journal of Communication, 24(1), 17-30.
https://doi.org/10.1080/15456870.2016.1113963

Cooren, F., & Sandler, S. (2014). Polyphony, ventriloquism, and constitution: In dialogue with Bakhtin. Communication
Theory, 24(3), 225-244. https://doi.org/10.1111/comt.12041

Cooren, F., Matte, F., Benoit-Barné, C., & Brummans, B. H. J. M. (2013). Communication as ventriloquism: A grounded-in-
action approach to the study of organizational tensions. Communication Monographs, 80(3), 255-277. https://doi.org/
10.1080/03637751.2013.788255

Dewey, J. (1938). Experience and Education. The Educational Forum, 50(3), 241-252. https://doi.org/10.1080/00131728609
335764

Ertmer, P. A., & Simons, K. D. (2006). Jumping the PBL implementation hurdle: Supporting the efforts of K-12 teachers.
Interdisciplinary Journal of Problem-Based Learning, 1(1), 40-54. https://doi.org/10.7771/1541-5015.1005

Febriasari, L. K., & Supriatna, N. (2017). Enhance environmental literacy through problem-based learning. Journal of
Physics: Conference Series, 895(1), Article 012163. https://doi.org/10.1088/1742-6596/895/1/012163

Ghana Ministry of Education [GMoE]. (2007). White paper on the report of the Education Reform Review Committee.
Government of Ghana. https://archive.org/details/whitepaperonrepo00nati

Gkiolmas, A. S., & Skordoulis, C. D. (Eds.). (2020). Towards critical environmental education: Current and future
perspectives. Springer. https://doi.org/10.1007/978-3-030-50609-4

Heystek, S. E. (2021). The implementation of problem-based learning to foster pre-service teachers' critical thinking in
education for sustainable development [Doctoral dissertation, North-West University, South Africa].

Hillman, W. (2003). Learning how to learn: Problem based learning. Australian Journal of Teacher Education, 28(2).
https://doi.org/10.14221/ajte.2003v28n2.1

Hmelo-Silver, C. E. (2004). Problem-based learning: What and how do students learn? Educational Psychology Review, 16,
235-266. https://doi.org/10.1023/B:EDPR.0000034022.16470.f3

Ibrahim, H., & Asiedu-Addo, S. (2019). Effect of problem-based learning on Colleges of Education students’ achievement
in probability and attitude towards solving probability related problems. African Journal of Educational Studies in
Mathematics and Sciences, 15(2), 155-168. https://doi.org/10.4314/AJESMSV1512.13

Jonassen, D. H., & Hung, W. (2015). All problems are not equal: Implications for problem-based learning. In A. Walker, H.
Leary, & C. E. Hmelo-Silver. (Eds.), Essential readings in problem-based learning (pp.17-42). Purdue University Press.
https://doi.org/10.2307/j.cttéwq6fh.7

Kearney, M. (1984). World view. Chandler & Sharp Publishers.

Kuvac, M., & Koc, I. (2018). The effect of problem-based learning on the environmental attitudes of preservice science
teachers. Educational Studies, 72-94. https://doi.org/10.1080/03055698.2018.1443795

Lamptey, R. B., Okyere, G. A., Tawiah, R., & Oduro, W. (2019). Problem-based learning resources and exposure in higher
education: Evidence from the Kwame Nkrumah University of Science and Technology, Kumasi — Ghana. Library
Philosophy and Practice, Article 2120.

Loyens, S. M. M., Magda, J., & Rikers, R. M. J. P. (2008). Self-directed learning in problem-based learning and its relationships
with self-regulated learning. Educational Psychology Review, 20, 411-427. https://doi.org/10.1007/s10648-008-9082-7

Merriam, S. B., & Tisdell, E. J. (2016). Qualitative research: A guide to design and implementation (4th ed.). Jossey-Bass.

15/20


https://doi.org/10.21522/TIJAR.2014.SE.19.02.Art008
https://doi.org/10.21522/TIJAR.2014.SE.19.02.Art008
https://doi.org/10.21522/TIJAR.2014.07.02.Art006
https://doi.org/10.1016/j.ssaho.2023.100453
https://doi.org/10.1111/j.1460-2466.2011.01622.x
https://doi.org/10.1080/15456870.2016.1113963
https://doi.org/10.1111/comt.12041
https://doi.org/10.1080/03637751.2013.788255
https://doi.org/10.1080/03637751.2013.788255
https://doi.org/10.1080/00131728609335764
https://doi.org/10.1080/00131728609335764
https://doi.org/10.7771/1541-5015.1005
https://doi.org/10.1088/1742-6596/895/1/012163
https://archive.org/details/whitepaperonrepo00nati
https://doi.org/10.1007/978-3-030-50609-4
https://doi.org/10.14221/ajte.2003v28n2.1
https://doi.org/10.1023/B:EDPR.0000034022.16470.f3
https://doi.org/10.4314/AJESMS.V15I2.13
https://doi.org/10.2307/j.ctt6wq6fh.7
https://doi.org/10.1080/03055698.2018.1443795
https://doi.org/10.1007/s10648-008-9082-7

Biney & Medina-Jerez Educational Point, 2025, 2(2), e128

Mogre, V., Amalba, A., Saaka, M., & Kyei-Aboagye, K. (2014). Medical students’ achievement on the Bachelor of Medicine,
Bachelor of Surgery/Chirurgery final part | and Il licensing examination: A comparison of students in problem-based
learning, community-based education and service, and conventional curricula in Ghana. Journal of Educational
Evaluation for Health Professions, 11, Article 10. https://doi.org/10.3352/jeehp.2014.11.10

National Council for Curriculum and Assessment [NaCCA]. (2019). Science curriculum for primary schools (Basic 4-6).
Ministry of Education, Ghana. https://nacca.gov.gh/wp-content/uploads/2019/04/SCIENCE-UPPER-PRIMARY-B4-
B6.pdf

Nicholas, C., & Scribner, J. A. (2021). Enhancing PBL authenticity by engaging STEM professional volunteers.
Interdisciplinary Journal of Problem-Based Learning, 15(2). https://doi.org/10.14434/ijpbl.v15i2.28734

Patton, M. Q. (2015). Qualitative research & evaluation methods: Integrating theory and practice (4th ed.). Sage
Publications.

Powers, A. L. (2004). Teacher preparation for environmental education: Faculty perspectives on the infusion of
environmental education into preservice methods courses. Journal of Environmental Education, 35(3).

Rodriguez, A. J. (2000). Linking Bakhtin with feminist poststructuralism to unravel the allure of auto/biographies. Research
in Science Education, 30, 13-21. https://doi.org/10.1007/BF02461650

Savery, J. R. (2006). Overview of problem-based learning: Definitions and distinctions. Interdisciplinary Journal of Problem-
Based Learning, 1(1). https://doi.org/10.7771/1541-5015.1002

Schmidt, H. G., Rotgans, J. I., & Yew, E. H. (2011). The process of problem-based learning: What works and why. Medical
Education, 45(8), 792-806. https://doi.org/10.1111/j.1365-2923.2011.04035.x

Schmidt, H. G., Rotgans, J. I., & Yew, E. H. (2019). Cognitive constructivist foundations of problem-based learning. In M.
Moallem, W. Hung, & N. Dabbagh (Eds.), The Wiley handbook of problem-based learning, 25-50. https://doi.org/
10.1002/9781119173243.ch2

Shulman, L. S. (1986). Those who understand: Knowledge growth in teaching. Educational Researcher, 15(2), 4-14.
https://doi.org/10.3102/0013189X015002004

Sims, L., Rocque, R., & Desmarais, M.-E. (2020). Enabling students to face the environmental crisis and climate change
with resilience: Inclusive environmental and sustainability education approaches and strategies for coping with eco-
anxiety. International Journal of Higher Education and Sustainability, 3(2), 112-131. https://doi.org/10.1504/1JHES.2020.
113059

Tahiru, A.-W., Cobbina, S. J., Asare, W., & Takal, S. U. (2024). Unlocking energy from waste: A comprehensive analysis of
municipal solid waste recovery potential in Ghana. World, 5(2), 192-218. https://doi.org/10.3390/world5020011

Torp, L., & Sage, S. (2002). Problems as possibilities: Problem-based learning for k-16 education (2nd ed.). Association for
Supervision and Curriculum Development.

Transforming Teaching, Education & Learning [T-TEL] (2016). National teachers’ standards for Ghana: Guidelines.
Transforming Teaching, Education & Learning (T-TEL). https://t-tel.org/wp-content/uploads/2023/07/National-
Teachers-Standards_design_acknowledging-MCF-new_no-mc_repaired.pdf

Transforming Teaching, Education & Learning [T-TEL] (2019). General science teacher manual: Year one, book two.
Transforming Teaching, Education & Learning (T-TEL). https://t-tel.org/wp-content/uploads/2024/07/GENERAL-
SCIENCE-BOOK-2.pdf

Transforming Teaching, Education & Learning [T-TEL] (2021). Four year B.Ed. course manual, environmental biology. MOE-
NaCCA. https://t-tel.org/download/environmental-biology_year-2-semester-1/

United Nations Department of Economic and Social Affairs [UN DESA] (2015). Sustainable development goals, Goal 13:
Taking urgent action to combat climate change and its impacts. https://www.un.org/sustainabledevelopment/climate-
change/ (Last accessed 26 April 2024).

United Nations Educational, Scientific and Cultural Organization [UNESCOY]. (1975). The Belgrade Charter: A framework for
environmental education. UNESCO-UNEP Environmental Education Programme. https://unesdoc.unesco.org/ark:/
48223/pf0000017772

United Nations Educational, Scientific and Cultural Organization [UNESCO]. (1978). Final report: Intergovernmental
conference on environmental education, Tbilisi, USSR, 14-26 October 1977: Final Report. UNESCO.
https://unesdoc.unesco.org/ark:/48223/pf0000032763

16/20


https://doi.org/10.3352/jeehp.2014.11.10
https://nacca.gov.gh/wp-content/uploads/2019/04/SCIENCE-UPPER-PRIMARY-B4-B6.pdf
https://nacca.gov.gh/wp-content/uploads/2019/04/SCIENCE-UPPER-PRIMARY-B4-B6.pdf
https://doi.org/10.14434/ijpbl.v15i2.28734
https://doi.org/10.1007/BF02461650
https://doi.org/10.7771/1541-5015.1002
https://doi.org/10.1111/j.1365-2923.2011.04035.x
https://doi.org/10.1002/9781119173243.ch2
https://doi.org/10.1002/9781119173243.ch2
https://doi.org/10.3102/0013189X015002004
https://doi.org/10.1504/IJHES.2020.113059
https://doi.org/10.1504/IJHES.2020.113059
https://doi.org/10.3390/world5020011
https://t-tel.org/wp-content/uploads/2023/07/National-Teachers-Standards_design_acknowledging-MCF-new_no-mc_repaired.pdf
https://t-tel.org/wp-content/uploads/2023/07/National-Teachers-Standards_design_acknowledging-MCF-new_no-mc_repaired.pdf
https://t-tel.org/wp-content/uploads/2024/07/GENERAL-SCIENCE-BOOK-2.pdf
https://t-tel.org/wp-content/uploads/2024/07/GENERAL-SCIENCE-BOOK-2.pdf
https://t-tel.org/download/environmental-biology_year-2-semester-1/
https://www.un.org/sustainabledevelopment/climate-change/
https://www.un.org/sustainabledevelopment/climate-change/
https://unesdoc.unesco.org/ark:/48223/pf0000017772
https://unesdoc.unesco.org/ark:/48223/pf0000017772
https://unesdoc.unesco.org/ark:/48223/pf0000032763

Biney & Medina-Jerez Educational Point, 2025, 2(2), e128

United Nations Educational, Scientific and Cultural Organization [UNESCOQO]. (2015). Education and the SDGs: UNESCO’s
role in education within the 2030 Agenda. United Nations Educational, Scientific and Cultural Organization.
https://unesdoc.unesco.org/ark:/48223/pf0000366839

United Nations Educational, Scientific and Cultural Organization [UNESCO]. (2017). Education for sustainable
development goals: Learning objectives. United Nations Educational, Scientific and Cultural Organization.
https://doi.org/10.54675/CGBA9153

Vasconcelos, C. (2010). Teaching environmental education through PBL: Evaluation of a teaching intervention program.
Research in Science Education, 42(2), 219-232. https://doi.org/10.1007/s11165-010-9192-3

Vernon, D. T., & Blake, R. L. (1993). Does problem-based learning work? A meta-analysis of evaluative research. Academic
Medicine, 68(7), 550-563. https://doi.org/10.1097/00001888-199307000-00015

World Bank Group. (2022). Ghana country climate and development report. World Bank Group. https://hdl.handle.net/
10986/38209

17/20


https://unesdoc.unesco.org/ark:/48223/pf0000366839
https://doi.org/10.54675/CGBA9153
https://doi.org/10.1007/s11165-010-9192-3
https://doi.org/10.1097/00001888-199307000-00015
https://hdl.handle.net/10986/38209
https://hdl.handle.net/10986/38209

Biney & Medina-Jerez Educational Point, 2025, 2(2), e128

APPENDIX A

Interview protocol

Background Demographic Information

1.  Whatis your name?

2.  What pseudonym would you like me to assign to you for the purpose of this study?

3. Howold are you?

4. How do you identify yourself in terms of your gender?

5.  What program (elective subjects) did you study during your senior high school?

Interview Questions

1. Reflecting on your own experiences as a student, what qualities or approaches from your teachers had the most
significant impact on you, and how do you plan to incorporate them into your teaching practice?

2. Canyou describe the kind of learning environment you aim to create in your classroom, and how you believe it will
positively influence your students?

3. Ofall the instructional models, which one resonates most with you and why?

4. What do you understand by the term problem-based learning?

5. Canyou share an example of a problem-based learning activity you participated in as a student?

6. How did you feel about the approach? How did problem-based learning contribute to your understanding of the
topic?

7. What are your views on Climate Change?
Please describe any environmental stewardship activities you are currently engaged in or have participated in
previously.

9. What environmental issues are prevalent in your community?

10. How important do you think it is for students to be involved in addressing environmental issues in their
communities?

11. How do you think problem-based learning can enhance students' understanding of environmental science
concepts compared to traditional teaching methods?

12. In your opinion, what are the key benefits of incorporating problem-based learning in teaching generally and
especially in environmental science?

13. How comfortable do you feel about your ability to implement problem-based learning in your teaching practice?
What challenges do you anticipate and how do you plan to address them?

14. Do you believe problem-based learning can foster a sense of responsibility and agency in students towards

environmental stewardship? Why or why not?
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APPENDIX B
Canes Made Us Timid: The Story of Wisdom

Wisdom is a 21-year-old male preservice teacher in his third year at Birim College of Education, located in
Ghana’s Bono East region, a predominantly Guan-speaking area with a rich history of trade and commerce.
Originally from Yeji, a town about an hour and twenty minutes from his college, Wisdom comes from a middle-
class family. His mother is a trader, his father a teacher, and he has two siblings. He performed well
academically throughout his K-12 education and now feels prepared to pursue a career as an elementary
school teacher. In high school, he chose a science concentration and recalls a mix of encouraging and
discouraging learning experiences. What stands out most in his memory is the emphasis on doing science
(experiments) and memorizing facts, rather than truly understanding the concepts. His favorite subject was
biology because in his words, his teacher was young and used humor to make his teaching simple. Physics, by
contrast, was not a subject Wisdom associates with positive memories. Attending the class felt burdensome;
although itwas an elective, it was simply something he had to pass. His engagement was minimal, and skipping
class became a coping strategy to deal with the unwelcoming and tedious learning environment. His physics
teacher enforced discipline using a cane—an outdated and authoritarian tactic. As a result, most students,
including Wisdom, feared the teacher and never developed any real interest in the subject. Unfortunately, the
school culture discouraged students from reporting such incidents to the school principal due to fear of
retaliation. Many also believed that speaking up would either lead to no change or worsen their situation. As a
result, they chose to remain silent and adapt to caning in the physics class.

Wisdom’s responses become more detailed when he describes his learning experience in chemistry class—a
subject, along with biology, that helped rekindle his interest in school. Chemistry, like biology, was one of the
few classes where students engaged both physically and intellectually with the content. Wisdom especially
looked forward to lab sessions in these subjects, recalling them as moments filled with excitement and fun. He
points out that “the master would send us to the lab so we can put our hands in the things that we do in class.”
He is referring to ‘seeing’ and ‘touching’ the products of science they discussed and learned about in the
classroom. Similarly, Wisdom speaks about his English class with noticeable enthusiasm, describing it as a
subject where he felt encouraged to 'go deep in the investigation of a topic. The teaching strategy in this class
positioned students as independent learners investigating a question or issue posed by the 'master. For
Wisdom, this approach led to a deeper understanding of the topic—one he found more meaningful than
traditional, lecture-based instruction. Now in his position as a soon-to-be elementary teacher, he envisions a
similar learning environment for his own students. Wisdom insists on having a classroom that is not rigid; he
means a place “where children feel free, at home; and where they can express and share their own knowledge
and thoughts—they should not be timid,” he points out. In Wisdom’s classroom, his students will participate in
self-governance; they will set the classroom rules. He makes it clear that the “teaching is not going to be done
by him all the time; [he] is not going to be feeding them knowledge.” In describing his vision for his future
classroom, Wisdom recalls the 'cane' as a symbol of the rigidity that defined his physics class—a learning
environment that left him with a negative perception of teaching. When asked about the potential impact of his
future teaching on students, he responded by reflecting on the 'kind of citizens' he hoped to help shape in his
country. He sees apprehension and timidity in the current citizenry; “they are not brave enough to talk about,
to talk about things that need to be done.” He explains that this attitude has its roots in the experiences that
they had as children in the classroom. He emphasizes once again that in his classroom his students will be
bold and brave to say anything, even if it is wrong. This teaching ideology may have its origin in the experiences
with his own family. His dad chose the teaching profession for him. He highlights that “he was young and did
not have control over what he would like to do after high school, plus he did not have the courage and boldness
at that time; he knew whatever his dad says or does for him is going to be good.” In fact, he is not regretful about
this choice because “teachingis one of the best professions that someone can take care of.” He sees education
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as an impactful factor in the development and future of his country. His goals and aspirations as an educator
appear to be informed by the reality he sees around him, and education, in his view, is the tool that can “help
them get better situations around them and in the country.” For instance, one issue that concerns him is the
prevalence of teenage pregnancy. As he elaborates, he attributes its occurrence to a lack of understanding of
the consequences among women in his region. He is confident that education can change this situation; he
argues that “they [women in his region] do not seem to understand the importance of or the effect of some
decisions that they take.” He acknowledges that multiple factors contribute to the issue, some of which are
tied to the family structure in his community—though he chooses not to elaborate on them.

Wisdom is also concerned about pressing environmental issues in his community, particularly the lack of
sanitation in densely populated areas where inadequate housing is a major contributing factor. These
conditions contribute to broader problems such as poor waste management and the deterioration of water
resources. Despite how discouraging these challenges may seem, Wisdom finds hope in education—
particularly in the time teachers spend shaping the minds of young learners. He argues that children spend a
considerable amount of time in school with teachers, and explains, “when we try to teach them about proper
waste management practices, they go home and influence their parents to do the right thing.” He is confident
that this is a reasonable option because he witnessed it at home; when their siblings would come home from
school and tell him about what they had learned in school; “they were my teachers,” he says. He also believes
that getting the whole community involved is essential in tackling environmental issues. Mobilizing the
community, he thinks, will empower them “to go to the chiefs and community leaders to talk about the issues
affecting the community.” At the global level, environmental issues like climate change have also impacted
Wisdom’s community. Coming from a family of farmers, he has witnessed its effects firsthand, particularly on
corn cultivation, the main crop on his family’s farm. Irregular rainfall throughout the year has made farming
increasingly unsustainable, and he believes that human-induced factors are largely to blame.

Currently, Wisdom is in the third year of his education program and already imagines himself in his new role as
a brand-new elementary school teacher. Among his preferred instructional strategies, Wisdom highlights
hands-on learning and Problem-Based Learning (PBL). He values these approaches because they allow
students to engage actively with content rather than relying on memorization, an approach he sees as an
effective way to avoid 'this thing called rote learning.' He sees PBL as similar to hands-on learning in that it also
requires students to engage in practical work. Although he doesn’t recall being formally engaged in a PBL
session during his education courses, he considers it a promising instructional approach because of its lasting
impact on student learning. According to Wisdom, PBL enables students to develop a strong understanding of
anissue by actively engaging with it, ultimately allowing them to generate solutions grounded in their own work
and lived experiences. While Wisdom feels confident about starting his teaching career, he also recognizes the
value of additional training, particularly in implementing diverse instructional methods, including PBL. He is
also aware that the lack of instructional resources such as textbooks, libraries, computers, and internet access
in public schools poses a significant challenge. However, this does not diminish his commitment to becoming
a public-school teacher.

Wisdom will soon enter the classroom, not with a cane, but with a deep sense of purpose and hope for a better
future for his community and country. He envisions a generation of citizens who can contribute to solving
pressing local issues. With that goal in mind, he is committed to preparing his students to be courageous, to
raise their voices, and to advocating for the changes their communities need.
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