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Abstract

The study aims to address knowledge poverty in Ghana by incorporating biodiversity education into college
curricula using a Universal Design for Learning (UDL) approach. The current curriculum lacks focus on
biodiversity conservation, and a new curriculum model guided by UDL principles is proposed to enhance
biodiversity education within teacher training. The proposed model aims to equip teacher trainees with
skills to foster biodiversity awareness and sustainable behaviors among young learners. The expected
outcomes include improved knowledge of biodiversity, stronger pedagogical skills, shifts in conservation
attitudes, ecosystem restoration, and greater community involvement. This curricular reform could promote

biodiversity conservation locally and globally.
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Integrating Biodiversity Education for Sustainable Development:

Insights from Colleges of Education in Ghana

Introduction

The worldwide conversation on sustainable development has reached a crescendo in recent years, as more
people realize the importance of protecting biodiversity, which is the foundation of long-term environmental
stability. The fundamental role that education plays in influencing attitudes, promoting comprehension,
spurring action, and supporting sustainable practices and biodiversity conservation is at the center of
this discussion(Iyengar, Stafford Ocansey et al. 2022, Oranga, Gisore et al. 2023). Considering this, the
necessity of biodiversity education becomes a key component of the larger framework of sustainable
development. Education is a potent instrument for encouraging environmental stewardship and sustainable
lifestyles by providing people with the information, abilities, and attitudes required to understand and
preserve biodiversity. In Ghana’s educational system, educational institutes are essential for forming
the next generation of teachers, who then mound the beliefs and actions of subsequent generations. This
study investigates the state of biodiversity education in Ghanaian colleges of education and how well
these institutions are preparing upcoming educators to support sustainable practices and biodiversity
conservation. This study attempts to identify the possibilities, problems, and strengths of the current
biodiversity education landscape by exploring the curriculum, instructional approaches, and institutional

activities. Recognizing the crucial role that educators play in bringing about change.

By comprehensively evaluating biodiversity teaching in the educational institutions in Ghana, this case
study aims to contribute to a wider discussion on sustainable development, environmental literacy, and
raising the generation of environmentalists. Future educators will be better equipped to lead biodiversity
conservation and sustainable practices both inside and outside their spheres of influence. The research’s
insights and recommendations have the potential to inform policy formulation, curriculum design, and
implementation of innovative pedagogical approaches. This research attempts to identify strategies for
improving education colleges’ ability to produce environmentally conscious and action-oriented teachers for
sustainable development. The findings of this study have practical implications for curriculum developers,
policymakers, and educators who wish to improve the integration of biodiversity education into teacher-
training programs and support sustainable development at the grassroots level. This study analyzes the

opportunities, challenges, and strengths present in the current landscape of biodiversity education.

Literature Review
Understanding Biodiversity Education and Sustainable Development
A vital element of sustainable development is biodiversity conservation education, which acts as a catalyst

to encourage environmental care and the preservation of biological varieties. The goal of biodiversity



education is to raise awareness of the complex web of life on Earth by emphasizing the relationships between
ecosystems and a variety of species that call them home. Education gives people the capacity to make
informed decisions and to maintain and safeguard our natural heritage by increasing their understanding
of the value and significance of biodiversity.

Sustainable development takes a comprehensive strategy to address the requirements of both current
and future generations, while maintaining the planet’s resilience and long-term health. This highlights
the necessity of inclusive, fair growth that respects planetary boundaries and acknowledges the basic
connections between environmental, social, and economic systems. Biodiversity education plays a critical
role in promoting sustainable development by encouraging conservation and sustainable living. It does this
by establishing a feeling of duty and stewardship towards the environment.

Understanding how biodiversity education and sustainable development interact is particularly
important for Ghana and the world. Ghana attempts to balance conservation effects with the socioeconomic
ambitions of its local populations because it is endowed with a vast diversity of habitats and animals. A
framework for involving stakeholders in conversation and action aimed at encouraging sustainable land
use practices, protecting biodiversity hotspots, and lessening the effects of climate change is provided by

biodiversity education, ranging from farmers and youth to policymakers and educators(Rieckmann 2018).

As rural communities rely heavily on natural resources, biodiversity education can open doors to
sustainable lifestyles and green growth. Education may contribute to reducing poverty, enhancing food
security, and building resilience to environmental shocks by providing people with the information and

skills to sustainably utilize the advantages of biodiversity(Rieckmann 2018).

Determining the direction of a more resilient and prosperous future requires an awareness of the
relationship between biodiversity conservation education and sustainable development. We can enable
people and communities to become environmental stewards and agents of good change by investing in

education that cultivates an appreciation for biodiversity conservation and encourages sustainable behaviors.

Role of Colleges of Education in Environmental Stewardship

As the global community grapples with the pressing challenges of environmental degradation and climate
change, the role of educational institutions in promoting sustainability has never been more critical. Colleges
of education have a unique and influential position in fostering environmental stewardship. By integrating
environmental education into teacher training programs, these institutions can equip future educators with

the knowledge, skills, and attitudes necessary to promote sustainable development within their communities.

The Imperative for Environmental Stewardship in Education
Environmental stewardship refers to responsible management and care of the environment through
sustainable practices and behaviors. Given the increasing urgency of environmental issues, it is imperative

that education systems worldwide prioritize the development of environmentally literate citizens. Colleges



of education play a pivotal role in this endeavor by:

« Raising Awareness: Educating future teachers about the critical importance of environmental issues.
« Building Competence: Providing teachers with the skills and knowledge to integrate environmental
education into their classrooms.

« Fostering Attitudes: Encouraging values and attitudes that support sustainable living.

Integrating Environmental Education into Teacher Training
To effectively promote environmental stewardship, colleges of education must integrate environmental

education across their curricula. This integration can occur through various approaches:

o Curriculum Design: Embedding environmental topics into existing courses and creating specialized
courses on environmental education.

« Interdisciplinary Learning: Encouraging cross-disciplinary approaches that connect environmental
education with subjects such as science, geography, and social studies.

« Experiential Learning: Providing hands-on, experiential learning opportunities such as outdoor

education programs, field trips, and community projects.

Developing Environmental Literacy
Environmental literacy encompasses understanding ecological principles, recognizing the impact of human
activities on the environment, and making informed decisions that promote sustainability. Colleges of

education can develop environmental literacy by:

o Theoretical Foundations: Offering courses that cover ecological concepts, environmental ethics, and
sustainable development theories.

« Practical Applications: Incorporating case studies, project-based learning, and problem-solving
activities that address real-world environmental issues.

« Critical Thinking: Encouraging critical analysis of environmental policies, practices, and their

implications for society.

Empowering Future Educators

Future educators must be empowered to act as change agents for sustainability within their schools and
communities. It is crucial to provide educators with the resources, information, and self-assurance necessary
to positively impact their schools and communities if we are to raise a generation of leaders in the field of
sustainability education. Education colleges are essential to this empowerment since they concentrate on

many important areas:

¢ Professional Development: To keep educators abreast of the most recent developments in



environmental education, it is imperative that they get ongoing training and access to resources.
Teachers may successfully include sustainability in their curricula and encourage environmental
consciousness in their pupils by continuously gaining new knowledge.

+* Leadership Development: Teachers who want to be advocates for sustainability must have strong
leadership qualities. Teachers may become role models, encourage others, and promote sustainable
practices in their schools by enrolling in specialized programs.

< Community Engagement: Promoting community-based environmental projects requires forging
solid alliances with nearby companies, organizations, and governmental bodies. Teachers may
provide students with relevant, experiential learning opportunities and inspire group action towards

sustainability goals by collaborating with the community.

Colleges of education may enable aspiring teachers to become powerful change makers who lead

sustainability initiatives in their schools and communities by emphasizing these areas.

Promoting Innovation and Research in Environmental Education
Education colleges play a critical role in advancing environmental education research and innovation. Their
efforts have the power to profoundly influence how next generations see and respond to environmental

issues. The following are some important ways they can further this mission:

¢ Research: Colleges of education can find new techniques and tactics that improve environmental
literacy by doing research on successful strategies for teaching and learning about environmental
challenges. The greatest ways to assist students develop a thorough, long-lasting grasp of sustainability
are identified by this research(Brackett, Patti et al. 2009).

+ Developing Resources: To assist educators in their attempts to teach environmental themes, it is crucial
to create and distribute instructional resources, toolkits, and best practices. Education colleges may
create resources that are easily accessed and customizable to fit into different learning environments,
giving instructors the resources they need to provide effective environmental education(Paniagua
and Istance 2018).

“» Working together: Fostering international and national collaborations with other organizations
is essential to advancing global sustainability initiatives. Education colleges may work together
to improve environmental education and solve global environmental concerns by exchanging

information, resources, and expertise(Singha and Singha 2024).

Colleges of education have the potential to take the lead in promoting environmental education research

and innovation, which will eventually lead to a more sustainable future.



Developing a Sustainable Practice Framework

Educational institutions have the potential to serve as pioneers in environmental preservation by showcasing
sustainable practices within their own facilities, as well as by training future educators. By integrating
eco-friendly design concepts into their campus infrastructure, promoting recycling and waste reduction
initiatives, and employing energy-eflicient technologies, these organizations can significantly contribute to
sustainability efforts(Cortese 2003, Sarkar 2013). By taking these steps, academic institutions can lead by
example and demonstrate how environmental stewardship can be incorporated into daily operations. This
emphasizes the importance of sustainability both within and beyond the classroom, thereby encouraging

educators and students to adopt and implement sustainable practices in their personal and professional lives.

Opportunities and Challenges

Despite the growing recognition of educational institutions’ commitment to environmental stewardship, they
still face formidable obstacles. Some of these difficulties include the scarcity of professors with experience in
environmental education, inadequate funding and resources, and resistance to incorporating new environmental
content into the curriculum(Nolet, Gyimesi et al. 2016). Nevertheless, there are several opportunities to enhance
environmental stewardship within these institutions. For instance, professional development programs can
equip faculty members with the necessary skills and knowledge, while interdisciplinary collaborations can pool
resources and expertise. According to Stevenson et al and UNESCO 2014, integrating environmental education
across multiple disciplines also contributes to a comprehensive approach to sustainability education(Stevenson,
Lasen et al. 2017). Ultimately, educational institutions play a crucial role in fostering environmental stewardship. By
training the next generation of educators, modeling sustainable behaviors, engaging with local communities, and
cultivating an environmental mindset, these organizations can significantly impact the lives of environmentally
literate individuals and contribute to a more sustainable future. By collaborating on these initiatives, educational

institutions can pave the way for a more sustainable future.

Theoretical Foundation

The foundational theories for this paper, “Sustainable Development through Biodiversity Education: A Case
Study of the Colleges of Education in Ghana’s Eastern Region,” are the Social-Ecological Systems (SES)
Theory and Paulo Freire’s Critical Pedagogy. These theoretical perspectives offer a solid basis for educators

of the future to understand the significance of biodiversity education in promoting sustainable development.

A. Theory of Social-Ecological Systems (SES)
The Social-Ecological Systems (SES) Theory posits that natural ecosystems and human societies are
intricately interconnected, forming complex, adaptive systems in which changes to one element inevitably
impact the others. In the context of biodiversity education, this theory emphasizes the need for an integrated
approach to understanding and regulating the relationships between humans and their environment.

Within the framework of the Colleges of Education in Ghana’s Eastern Region, SES Theory highlights



the importance of teaching future educators about the intricate interrelationships between the region’s
biodiversity and human activity. The objective of biodiversity education goes beyond merely teaching about
species and ecosystems; it also aims to foster an understanding of how these natural systems contribute to
social well-being and how human activities affect them. The SES framework enables the development of a
teaching philosophy that is grounded in sustainability principles by providing future educators with this
information. This approach advocates for the adoption of behaviors and practices that enhance the resilience

of both natural and social systems(Partelow 2018, Liu, Zhang et al. 2024).

B. The Pedagogy Critical (Paulo Freire)
An alternative perspective on Socio-Economic Status (SES) Theory is provided by Paulo Freire’s Critical
Pedagogy, which emphasizes the transformative power of education in empowering individuals to critically
engage with and challenge societal institutions that perpetuate inequality and environmental degradation.
According to Freire, education should actively involve students in questioning and changing their own
reality, rather than merely imparting information. Critical Pedagogy is a potent tool in the context of
biodiversity education that enables aspiring teachers in Ghana’s Eastern Region to become agents of change
in their local communities. By promoting critical thinking on the socio-environmental challenges faced
by their local environment, educators can facilitate a deeper understanding of the underlying factors
contributing to biodiversity loss and environmental degradation. Moreover, by implementing Freire’s ideas,
biodiversity education can encourage aspiring teachers to take a more proactive role in advocating for
sustainable development and engaging communities in addition to educating. This article proposes that
biodiversity education should actively involve educators in the fight for a more equitable and sustainable
society, rather than being a passive process of learning about the environment through the incorporation of
Critical Pedagogy. This paradigm ensures that biodiversity education contributes to the broader objective of
sustainable development, aligning with the transformative goals of Freire’s pedagogy, by preparing educators
to critically examine and address the socio-political aspects of environmental challenges(Leonard and

McLaren 2002, Gonzalez and Bernet 2024).

Considering all relevant factors, the SES Theory and Critical Pedagogy provide a comprehensive
theoretical foundation for this case study, highlighting the intricate connections between ecological systems
and the pivotal role education plays in fostering critical consciousness and catalyzing transformative action.
To demonstrate how biodiversity education can contribute to sustainable development by equipping
prospective teachers with the necessary skills, knowledge, and critical insight to tackle and challenge the
multifaceted socio-ecological issues of our time, this article employs these theories in the context of Ghana’s

Eastern Region Colleges of Education.

Addressing Key Gaps in Literature

Biodiversity education is vital for sustainable development, and in Ghana, educational institutions play



a crucial role in training future teachers to promote environmental stewardship. However, gaps exist in
integrating biodiversity education into teacher training, curriculum design, and instructional methods.
This article examines these gaps and proposes strategies to better prepare educators for leadership in

environmental conservation and sustainability.

% Integration into Teacher Training: There is a paucity of specific research on how biodiversity education
is incorporated into teacher training programs in Ghana.

¢ Curriculum Analysis: Limited analysis exists on how current curricula align with sustainable
development principles and promote biodiversity conservation.

+¢ Instructional Approaches: There is insufficient evidence on the utilization of instructional methods
such as Universal Design for Learning (UDL) in biodiversity education.

* Empowering Educators: The literature does not adequately explore how teacher training empowers
educators to become proactive agents for sustainability.

+ Long-term Impact and Community Engagement: There is a gap in understanding the long-term
effects of biodiversity education on communities and the role of teacher-led projects in extending
its influence.

+* Theoretical Application: Theories such as Social-Ecological Systems (SES) and Critical Pedagogy are

not sufficiently applied in practical educational contexts.

This article aims to address these gaps by offering insights into adapting educational frameworks to

better prepare future educators for leadership in environmental stewardship and sustainability.

Case Studies and Best Practices
Several studies have highlighted the importance of integrating environmental education into teacher
preparation programs. Highlighting successful examples of environmental stewardship in education can

provide valuable insights and inspiration as follows:

Table 1: Case Studies and Best Practices

Case Study Examples Details Adaptation Strategies for Ghana
Pre-service teachers with environmental education Integrate environmental education into
. , training demonstrated higher levels of environmental Ghana’s Colleges of Education curriculum,
Alvarez-Garcia et al. . . . . . B .
2015) llter.acy and were more likely to 1nc0rpf1rate A emphasmng local issues like deforestatpn.
environmental topics into future teaching practices Use field-based activities and collaborations
(Alvarez-Garcia, Sureda-Negre et al. 2015). with local organizations.
Pre-service teachers who participated in environmental Same as above, highlighting the need
education courses exhibited increased environmental to develop environmental literacy and
Tomas et al. (2017) knowledge, attitudes, and self-efficacy in teaching practical teaching experiences through local
environmental concepts (Evans, Tomas et al. 2016, collaborations.
Giilgigek 2021).




ESD Programs
(like “Beagle Project”
and SEED)

Programs like the “Beagle Project” in the EU engage
students in tracking tree phenology to immerse them
in biodiversity conservation. Other initiatives like
“ESD-Educating for a Sustainable Future” and “SEED”
in the UK emphasize biodiversity to illustrate complex
sustainability relationships (K6sz6 2013, K6szo 2013,
Birch 2019).

Implement projects focusing on local
biodiversity, such as tree planting and
wildlife monitoring, tied to Ghana’s
curriculum and development goals.

A workshop in Germany underscored biodiversity's
importance in fostering critical thinking for
sustainability (Grund and Brock 2020, Welter,
Emmerichs-Knapp et al. 2023).

¢ In Singapore, the "Starting Young" project educated
preschoolers on sustainable development (Johari ,
Berdan and Berdan 2013).

Use local stories and legends to introduce
sustainability to young students. Highlight
the work of Ghanaian environmental
champions and involve children in hands-on
conservation projects.

?Xiﬁz}:’zfs and «¢ In Kenya, the Matarajio project inspired children
with Wangari Maathai's legacy to engage in forest
preservation (Buckler and Creech 2014).
¢ Germany's Leuchtpol initiative involved 33,000
children in exploring energy and environmental
issues through hands-on activities, emphasizing
early education on energy saving (Buckler and
Creech 2014, DESD 2014).
Examples by Country
Initial Teacher Training: Environmental Education Incorporate hands-on learning experiences
Strategy: Incorporates environmental education into basic | into teacher training in Ghana, supported
Costa Rica teacher training with a focus on biodiversity protection, by government resources and collaboration
sustainability, and hands-on learning in natural settings with NGOs for comprehensive sustainability
(Jiménez, Monroe et al. 2017). education.
Green Teacher Program: Implements the “Green Teacher” | Encourage government support for teacher
(Griiner Lehrer) program to incorporate environmental development in Ghana, with training
Germany education into teacher preparation, offering courses and materials and incentives for sustainability
materials for future educators. (Barth and Kater-Wettstadt | education like Germany’s program.
2021)
School Environmental Education and Teacher Education: | Develop joint programs with international
Integrates environmental education into teacher institutions and local NGOs, focusing on
Japan preparation programs with collaboration between research and practical experiences in
education boards and universities. (Kodama 2017) environmental education for university
students in Ghana.
Environmental Education Initiative: Focuses on climate Include sustainability education in Ghana's
South Africa change, sustainable development, and biodiversity policy frameworks at regional and national
protection, supported by government regulations and levels, emphasizing issues like climate
partnerships with NGOs. (Raselimo and Wilmot 2013) change and biodiversity.
Enviroschools Program: Incorporates environmental Develop a curriculum in Ghana that fosters
education into the curriculum with opportunities for a culture of sustainability from a young age,
New Zealand teacher professional development, promoting sustainable | inspired by the Enviroschools program, with
practices in schools and communities. (Eames and a focus on local environmental challenges.
Mardon 2020)
Education for Sustainable Development (ESD): Integrates | Equip Ghanaian educators with
ESD into teacher preparation programs, providing multidisciplinary teaching techniques and
Sweden educators with the skills to promote environmental real-world experiences that align with
stewardship and sustainable development through Ghana’s specific sustainability goals.
multidisciplinary teaching techniques and real-world
experiences (Strachan, Logan et al. 2023).
Environmental Education in Teacher Education (EE-TE) | Seek support from international agencies
program: funded by the US Environmental Protection to develop comprehensive environmental
United States Agency (EPA), aims to integrate environmental education | education policies in Ghana, focusing on

into pre-service teacher education programs across
various states (Jacoby 2014).

teacher training and local ecosystems.
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The Brazilian Ministry of Education has initiatives to Similar to Brazil’s efforts, Ghana can partner
integrate environmental education into teacher training with universities and local NGOs to enhance
Brazil programs at universities, focusing on sustainable teacher training programs with a focus on
development and conservation (Trajber and Mochizuki sustainability and conservation.
2015, Yadav, Banerjee et al. 2022).
The Australian Government has supported various Emphasize local ecosystems in Ghana’s
projects through the Department of the Environment and | teacher training programs to highlight
Australia Energy aimed at integrating environmental education into | sustainable agricultural practices and natural
teacher training curricula. These efforts often emphasize | resource conservation techniques.
teaching about local ecosystems and biodiversity (Gough
2011, Larri and Colliver 2020, Gough 2021).
Several Canadian universities have programs that include | Foster partnerships between Ghanaian
environmental education in their teacher education universities and environmental
Canada courses, often collaborating with local environmental organizations to create hands-on teaching
organizations and schools to provide practical teaching experiences and exchange programs
experiences (Gambhir, Broad et al. 2008, Karrow, Di focused on sustainability.
Giuseppe et al. 2016).
In the UK, organizations like the Field Studies Council Integrate outdoor learning with field trips
work with teacher training institutions to integrate to national parks and forests in Ghana,
United Kingdom environmental education into the curriculum, promoting | developing skills like critical thinking and
outdoor learning and sustainability (Barratt, Barratt- collaboration in environmental stewardship.
Hacking et al. 2014, Lugg and Quay 2022).

These examples highlight successful efforts by various countries to integrate environmental
education into teacher training programs, emphasizing the importance of preparing educators to address
environmental challenges and promote sustainable practices in schools and communities. Meanwhile, other
countries have also put in place initiatives and efforts to also successfully improve and enhance teacher

knowledge on environmental education towards sustainable development.

Methodology

Utilizing documents content analysis methodologies of the qualitative research approach, this article aims
to investigate how teacher training institutions in Ghana, specifically those in the Eastern Region, are
incorporating biodiversity education into their curricula to support sustainable development. Documents
content analysis was employed because it enables a systematic investigation of curriculum materials,
institutional policies, and educational resources to identify themes, patterns, and insights regarding teaching

about biodiversity and sustainability.

Information Gathering
To gather data for this study, a variety of sources were utilized within the chosen teacher training institutions

in Ghana’s Eastern Region. These sources included:

¢ Curriculum materials: Syllabi, course outlines, and official curriculum materials related to



environmental science and biodiversity education were examined for this purpose. These records
were obtained from the academic divisions responsible for teacher preparation and development.

+* Institutional Policies and Reports: An examination was conducted of institutional policies regarding
biodiversity conservation, environmental management, and sustainability. Annual reports, strategic
plans, and other pertinent documents were reviewed to assess the colleges’ commitment to teaching
students about biodiversity and sustainability.

< Data Interpretation: By interpreting the themes within the framework of Critical Pedagogy and
the Social-Ecological Systems Theory, it is possible to gain an understanding of how biodiversity

education supports sustainable development in education colleges.

The documents content analysis methodology used in this study provided a comprehensive
understanding of how biodiversity education is being integrated into the teacher education programs of
colleges in Ghana’s Eastern Region. The findings offer valuable insights into the role these institutions
play in promoting sustainable development through education, aligning with broader national and global
sustainability goals. Below is the map of the study area housing all the six institutions of teacher education

in the eastern region of Ghana.
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Results

According to the report, substantial changes have been implemented in Ghana’s teacher education program
to better adapt to the evolving demands of the educational landscape and promote sustainable growth. The
changes have introduced a range of programs, including online education, distance learning, in-service
training, and conventional residential pre-service programs, with the aim of enhancing the competencies,
skills, and knowledge of teachers at various educational levels.

The report highlights the dual-style training strategy for pre-service teachers at the basic school level
as one of the key findings. This approach emphasizes topic comprehension, pedagogical methods, and
hands-on teaching experience through courses in literacy studies, English, information literacy, computers,
and local languages, as well as on-campus teaching experience. The curriculum is designed to cater for the
needs of specialists, generalists, and early childhood educators, providing comprehensive preparation for
basic school teaching.

The National Teacher Education Curriculum Framework (NTECF) and National Teachers’ Standards,
introduced as part of the Ghanaian government’s and UKAid’s Transforming Teacher Education and
Learning (T-TEL) initiative, have addressed earlier inconsistencies in teacher education. The four
interconnected pillars of the framework aim to prevent knowledge fragmentation and ensure that student
teachers are adequately prepared to achieve the National Teachers’ Standards by establishing a coherent
and integrated system of teacher education. The curriculum places a strong emphasis on core skills and
developmental strategies to equip future teachers with the necessary methodology, knowledge, abilities,

and comprehension spanning the Early Childhood to Junior High School levels.

The curriculum implemented at the institution incorporates Information and Communication
Technology (ICT) components into teaching and learning activities to improve engagement. The assessment
process uses Bloom’s Taxonomy, which aligns with the National Teacher Education Curriculum Framework
and the National Teachers’ Standards. Teacher candidates are trained in Upper Primary Science, Early
Childhood Education, and Junior High School Education. Courses in Social Studies and Science include
topics on environmental and biodiversity concerns. The curriculum covers topics such as sanitation,
environmental health, Ghana’s natural resources, and the impact of human activity on biodiversity.
Geographical studies focus on Africa’s regional geography, weather patterns, and climates, while science
students study environmental biology, biodiversity, farming systems, and ecosystems. Agriculture students

gain knowledge about sustainable agricultural policy and practices.

Despite these efforts, it is evident that pre-service teachers who do not specialize in scientific or
environmental courses have not been exposed to the same level of environmental education and biodiversity
conservation as their counterparts due to recent curricular changes. Consequently, these educators may
not be adequately prepared to teach their future students about biodiversity protection, which could hinder

efforts to promote environmental responsibility and awareness.
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Research indicates that curricula play a crucial role in addressing biodiversity concerns by fostering
community engagement, awareness, responsibility, and critical thinking. Incorporating biodiversity-
related topics into curricula can empower the next generation to become knowledgeable and engaged
environmental stewards. “The quality of the curriculum is critical to the development of environmentally
conscious individuals who can confront and mitigate the challenges facing biodiversity in the 21st century.
Educational institutions can promote a sense of duty and care for the complex and interrelated web of life on

our planet and enhance ecological literacy by designing curricula that are inclusive and well-considerate.”

Conclusion

This article emphasizes the importance of incorporating biodiversity education into the curriculum
of Ghana’s Colleges of Education as a crucial step towards promoting environmental stewardship and
sustainable development. The case studies analyzed illustrate the critical role of teacher training, experiential
learning, and governmental support in equipping future educators to effectively engage with and teach
sustainability concepts. By adapting successful international models such as Costa Rica’s experiential
teacher training or Germany’s Green Teacher Program, Ghana has the potential to cultivate a generation

of environmentally literate teachers capable of inspiring local communities.

Contextualizing these efforts by addressing pressing issues such as deforestation, climate change, and
biodiversity loss within Ghana’s specific context ensures relevance and practicality. Furthermore, engaging
students in applied projects such as reforestation initiatives, wildlife monitoring, and energy conservation
not only enhances their learning experience but also fosters a profound commitment to environmental

protection.

Ultimately, the trajectory towards sustainability in Ghana’s education system depends on the
collaborative efforts of educators, policymakers, and local communities. Through structured teacher
training, curriculum development, and partnerships with non-governmental organizations, Ghana can
cultivate a culture of sustainability that empowers both educators and students to assume proactive roles

in conserving the environment for future generations.
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Necessary Initiatives for Promoting Forest Certification Labels:

A Study Using Best-Worst Scaling

Haruki Yoshida', Qi Zhang', Takahiro Tsuge

Abstract

Forest certification systems are important for global environmental protection, but they are not widely
used in Japan. In this study, we used best-worst scaling to determine consumers’ preferences regarding
the initiatives needed to promote the spread of forest certification labels. The results showed that the most
important thing is to spread the meaning of forest certification labels to the public. It was also found that
awareness and knowledge of forest certification systems is relatively high among younger age groups, that
those who are not familiar with forest certification systems tend to think that the price of forest certified
products should be lower, and that consumers who do not participate in environmental conservation

activities tend to think that the price of forest certified products should be lower.

Key words: Forest certification system, Forest certification label, Consumer, Preference, Best-worst scaling
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