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ABSTRACT

Youth entrepreneurship education combined with the circular economy
concepts provides a promising framework for tackling sustainability
issues. To assess how well circular economy-driven strategies promote
sustainability awareness and entrepreneurial abilities in middle school
pupils, this study used a systematic literature review and bibliometric
analysis (SLRBA). Using databases like ProQuest, PubMed, and Scopus,
the main focus was research from 2013 to 2024. Important findings
show that although instructors and students have good attitudes toward
circular economy principles, their application is hampered by a lack of
knowledge and resources. Although they encountered structural
obstacles, interdisciplinary approaches such as project-based learning
and flipped classrooms improved critical thinking and participation. To
prepare kids for the demands of a sustainable workforce, youth
entrepreneurship education greatly increased resilience, optimism, and
entrepreneurial  intention.  However, = more  comprehensive
implementation was constrained by policy gaps and a dependence on
temporary fixes. To create inclusive, comprehensive, and future-ready
learning environments that support global sustainability goals, this study
highlights the significance of systemic frameworks, experiential learning,
and focused policy reforms.
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Introduction

The circular economy provides a resource-efficient approach that combines financial gains with
environmental sustainability. It is extensively adopted by public, corporate, and civic organizations
and emphasizes technology-driven initiatives. It is also receiving more academic attention due to its
potential to address global resource concerns (Velenturf & Purnell, 2021). The integration of circular
economy principles with youth entrepreneurship education is emerging as a critical pathway to
equipping students with the skills and knowledge required for a sustainable future (Liu et al., 2024).
Circular economy emphasizes resource efficiency, waste reduction, and sustainable practices, aligning
with the global Sustainable Development Goals (SDGs) (Krajnc et al., 2022). In education, these
principles are particularly relevant for fostering a mindset that values innovation and sustainability
(Binsuwadan et al., 2023; Renfors, 2024; Tiippana-Usvasalo et al., 2023). However, the challenge lies
in effectively embedding circular economy principles into educational systems. Despite the positive
attitude of educators and students toward circular economy, knowledge gaps and the lack of practical
skills hinder their full implementation (Nguyen, 2023). Teachers face difficulties integrating circular
economy concepts due to insufficient training, limited resources, and traditional teaching practices,
which fail to promote behavioral change (Keramitsoglou et al., 2023). Youth entrepreneurship
education provides a complementary framework for addressing these gaps by fostering critical skills
such as resilience, creativity, and problem-solving, which are essential for addressing sustainability
challenges (Bae & Kim, 2022; El-Gohary et al., 2023). Additionally, innovative teaching methods
such as flipped learning and project-based approaches have demonstrated their ability to enhance
engagement with circular economy principles. Still, their broader application is limited by structural
barriers, including inadequate access to circular technologies and traditional curriculum constraints
(Hall & Velez-Colby, 2018).

The core problem is the insufficient integration of circular economy principles into existing
educational frameworks, coupled with inadequate support for teachers and limited adoption of
innovative learning approaches (Kirchherr & Piscicelli, 2019; Renfors, 2024; Tiippana-Usvasalo et
al., 2023). This hinders the ability of education to prepare students for the environmental and
economic challenges of the future.

To promote sustainable practices and creative problem-solving abilities, the study sought to
provide middle school students with the information, abilities, and attitudes needed to incorporate
circular economy ideas into youth entrepreneurship education.

The study assesses students' and instructors' knowledge and comprehension of the circular
economy principles while identifying integration opportunities and obstacles. It looks at how well
transdisciplinary and experiential learning strategies—Iike project-based and flipped learning—can
encourage circular economy involvement. To prepare students for problems in the sustainable
workforce, it also examines how youth entrepreneurship education might promote resilience,
optimism, and entrepreneurial intention. To uncover policy gaps and opportunities to promote
sustainable development through focused educational practices, the study also examines systemic
and multidisciplinary approaches that connect sustainability, social responsibility, and critical
thinking.

Understanding and improving circular economy education among middle school students and

teachers is the main goal of the research questions. They ask about the degree of awareness of circular
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economy principles and the opportunities and challenges of implementing them in the way education
is currently conducted. Additionally, the study aims to assess how well flipped and project-based
learning and other multidisciplinary and experiential learning approaches promote student
engagement with sustainability and circular economy. It also looks at how teaching young people to
be entrepreneurs might help them develop resilience and optimism, which will better equip them to
deal with environmental concerns. Finally, focusing on the potential of policy changes to support
circular economy learning, it looks at how systemic methods might foster sustainability, social

responsibility, and critical thinking in education.

Theoretical Framework
To offer a thorough framework for comprehending the relationship between sustainability education
and young entrepreneurship, this study combines the theories of the circular economy (CE),

experiential learning (ELT), and entreprencurial intention (EIT).

Theory of the Circular Economy

The circular economy framework highlights the shift from a linear to a circular economic model by
encouraging resource efficiency, waste reduction, and sustainability. The significance of giving
students the information and abilities they need to comprehend and apply sustainable practices is
supported by circular economy theory in the context of education. This is in line with the worldwide
Sustainable Development Goals (SDGs), especially those that center on responsible production and
consumption (SDG 12) and high-quality education (SDG 4). The theory provides the framework for
investigating how to incorporate circular economy ideas into youth education to promote sustainable
behavior and thought patterns (Chirumalla et al., 2024; Kirchherr et al., 2023; Rashid & Malik, 2023).

Theory of Experiential Learning (ELT)

With a focus on a cyclical process of concrete experience, reflective observation, abstract
conceptualization, and active experimentation, Kolb's experiential learning theory emphasizes the
value of learning by doing (Mekonnen, 2020; Schank et al., 2013; Tan & Kim, 2015). Since project-
based and flipped learning strategies have improved engagement and comprehension of circular
economy concepts, ELT is especially pertinent to this study (Keramitsoglou et al., 2023). These
methods give students practical experience, which fosters more profound learning and the

implementation of sustainability concepts in real-world settings.

Theory of Entrepreneurial Intention (EIT)
The entrepreneurial intention theory examines how attitudes, subjective norms, and perceived
behavioral control impact entrepreneurial activity (Ferreira et al., 2012; Hueso et al., 2020; Moriano
et al., 2011). EIT is used in this study to investigate how entrepreneurship education develops
abilities, including critical thinking, optimism, and resilience—skills that are essential for tackling
sustainability issues (Bae & Kim, 2022). By integrating circular economy principles with
entrepreneurial ambition, this framework investigates ways to inspire students to develop sustainable
solutions.

Combined, these theories offer a strong framework for examining how circular economy
concepts are incorporated into youth entrepreneurship education, emphasizing the contribution of
creative teaching strategies and skill development to developing sustainable and entrepreneurial

mindsets.
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Research hypotheses
The hypotheses for the study are:

e HI: Increased awareness of circular economy principles among students and educators
positively correlates with successfully integrating circular economy concepts into educational

practices.

e H2: Interdisciplinary and experiential learning approaches, such as flipped learning and
project-based formats, significantly enhance student engagement and understanding of
circular economy and sustainability concepts.

e H3: Youth entrepreneurship education integrating circular economy principles significantly
improves students’ entrepreneurial intention, resilience, and critical thinking skills.

e H4: Systemic and interdisciplinary approaches in education foster greater sustainability
awareness, social responsibility, and critical thinking, helping to address gaps in circular

economy education.

Methodology

Formulation of key concepts, relationship analysis, and supporting Ideas

The conceptual framework development focused on refining circular economy and youth
entrepreneurship concepts through a systematic literature review and concept mapping. This
approach organized key ideas, such as sustainability awareness, entrepreneurial skill development,
and interdisciplinary education. Relationships between these concepts were analyzed to understand
how circular economy principles and experiential learning impact student engagement and critical
thinking. This process facilitated the creation of research questions and identified essential keywords
for a systematic review, ensuring a comprehensive exploration of the integration of circular economy
principles with youth entrepreneurship education. It provided a foundation for linking theoretical

and practical insights effectively.

Data Extraction/Qualitative Synthesis

A systematic literature review with bibliometric analysis (SLRBA) was conducted to ensure reliable
data extraction on the integration of circular economy principles in youth entrepreneurship education
(Donthu et al.,, 2021; Rosario et al., 2021). By systematically reviewing and coding academic
publications, the study examined circular economy-driven educational approaches' impact on
sustainability awareness, entreprenecurial skill development, and interdisciplinary learning. The
findings highlight how these approaches prepare students for future workforce challenges,
emphasizing their role in fostering sustainability and critical skills for addressing global issues (Krajnc
et al., 2022; Nguyen, 2023).

Evaluation of Circular Economy and Youth Entrepreneurship Education Integration

To evaluate the integration of circular economy principles and youth entrepreneurship education, a
systematic review adhering to PRISMA criteria was conducted across databases such as Google
Scholar, PubMed, Scopus, Web of Science, JSTOR, and ProQuest. Relevant articles from 2013 to
2024 were identified using Boolean search terms ("OR" and "AND") and targeted keywords. The

review focused on original research and recent studies examining the role of circular economy-driven
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approaches in fostering sustainability awareness and entrepreneurial skills. Findings highlight their
potential in creating interdisciplinary, inclusive, and future-ready educational frameworks aligned

with sustainable development goals.

Inclusion Criteria for Qualitative Synthesis

Inclusion criteria for the qualitative synthesis required original articles published in English and
sourced from reputable journals or conference proceedings. Theses and dissertations were excluded.
Selected documents focused on integrating circular economy principles into youth entrepreneurship
education, emphasizing their impact on fostering sustainability awareness, critical thinking, and

inclusive interdisciplinary learning environments that align with global sustainability goals.

Article Selection Process

The first step involved identifying 750 records from different databases and screening them for
relevancy based on title and keyword. Using automation technologies, 450 duplicates and 200
ineligible records were eliminated, leaving 100 articles. These publications were further vetted by
looking for pertinent information in the abstracts. Upon final screening, items not meeting the
predetermined inclusion criteria were excluded. Figure 1 illustrates that 37 articles were selected and

assessed for qualitative synthesis due to this sequential selection process.

Data Extraction/Qualitative Synthesis

A standardized data extraction procedure was followed to minimize subjectivity, capturing and
coding relevant information from selected articles. The synthesized information was used to address
the research questions. An excel sheet was prepared to record, code, and synthesize data, including
author names, publication titles, journal names, publication years, research questions and aims,
conceptual frameworks, research designs, methods and data analysis, key findings, and limitations

and future research. This enabled comprehensive data extraction for analysis.

Data analysis

The methodology involved analyzing trends and citation frequencies to evaluate the integration of
circular economy principles into youth entrepreneurship education. A review of publications from
2013 to 2024 examined growth patterns in academic contributions, with visual tools like graphs and
tables highlighting key developments. Citation analysis identified influential studies and emerging
research themes. Quantitative approaches evaluated relationships between variables such as
educational methodologies and sustainability outcomes, while qualitative insights contextualized
these findings. This mixed-method approach provided a comprehensive framework for assessing
CE-focused educational strategies, revealing trends, gaps, and the impact of innovative pedagogical

practices on skill development.

Ethical Considerations

Throughout the study, ethical considerations were meticulously observed. Data privacy was
safeguarded by anonymizing personal information, and all sources were credited in compliance with
copyright laws (Ducato, 2020; Hornuf et al., 2023). The research also adhered to ethical guidelines
for using Al in education, ensuring that the potential biases and risks associated with Al tools were
critically assessed. This practice reinforced the commitment to ethical research standards and

respected the autonomy of all contributors.
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Figure 1. Identification of new studies via databases and registers (PRISMA diagram) (Haddaway et al., 2020)
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Results

Trends in the publication of articles from 2013 to 2024

Figure 2 illustrates the upward trend in publications focused on sustainable education and youth
entrepreneurship from 2013 to 2024. Initial years (2013—2017) show limited publication activity, with
fewer than three publications per year. A noticeable increase occurred in 2018, reflecting growing
academic interest in integrating circular economy principles and entrepreneurship into educational
frameworks. The peak in 2023, with over ten publications, indicates heightened scholarly
engagement, possibly due to the urgency of sustainable development goals and the role of youth
education in fostering sustainability. The slight dip in 2024 suggests a potential leveling or slight

decrease in publication frequency as the field matures (Figure 2).

Figure 2. Trends in Publications on Sustainable Education and Youth Entrepreneurship (2013—2024)
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Citation Frequency of Key Studies on the topic of Sustainable Education and Youth

This section thoroughly examines how often pivotal research studies have been referenced in
scholarly work within these domains. This analysis is crucial as it helps highlight the studies that have
had the most significant impact on the academic community, guiding current research trajectories
and educational practices related to sustainable education and youth entrepreneurship. By reviewing
citation trends and frequencies from recent publications, this section sheds light on which topics
garner the most attention and how the interdisciplinary nature of these fields fosters a diverse
academic dialogue that spans multiple research areas. This inquiry reflects the current state of

research and points to the future directions that scholars are likely to pursue.

Entrepreneurship
Figure 3 highlights the citation frequency of individual studies on sustainable education and youth
entrepreneurship from various authors. The data reveals that Islam et al. (2021) received the highest

citations, indicating a significant influence within the field. Other notable works, such as those by
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21 Integrating Circular Economy Principles with Youth Entrepreneurship Education

Graf et al. (2022) and Nguyen (2023), also show high citation counts, suggesting that recent
publications are gaining traction. The distribution of citations across studies illustrates the diversity
of research contributions, with many authors from 2022 to 2024 receiving moderate attention. This
trend may reflect the growing relevance and cross-disciplinary appeal of integrating circular economy

principles and entrepreneurial skills in educational frameworks.

Figure 3: Citation Frequency of Key Studies on Sustainable Education and Y outh Entrepreneurship
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Methodologies in Circular Economy and Youth Entrepreneurship Research

Research on circular economy and youth entrepreneurship employs diverse methodologies to explore
engagement and education. Quantitative studies, such as those by Krajnc et al. (2022) and Bae and
Kim (2022), use surveys and statistical models like Exploratory Factor Analysis (EFA) and Structural
Equation Modeling (SEM) to analyze factors influencing youth attitudes and intentions. Mixed-
methods approaches, demonstrated by Nguyen (2023) and Keramitsoglou et al. (2023), combine
quantitative surveys with qualitative interviews and case studies to comprehensively understand CE
integration in education. As seen in Neinhuis (2021) and Ortiz et al. (2015), project-based learning
models emphasize hands-on activities to enhance sustainability engagement, assessed through pre-
and post-surveys. Systematic reviews, including Islam et al. (2021) and Sarkar and Jena (2024),
synthesize existing data to identify trends and barriers but lack new empirical evidence. Experimental
designs, such as those by Kim et al. (2024), validate interventions' effectiveness using pre-and post-

tests and control groups, advancing practical applications in education.
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Key Findings in Circular Economy and Youth Entrepreneurship Education: A Structured
Overview

Circular Economy Awareness and Implementation

Studies such as those by Krajnc et al. (2022) and Nguyen (2023) reveal that while there is a positive
attitude toward circular economy principles among youth and educators, knowledge and practical
skills remain insufficient. Teachers recognize circular economy's relevance but face challenges in fully
integrating concepts due to knowledge gaps. Experiential learning, as demonstrated by
Keramitsoglou et al. (2023), enhances awareness but does not consistently lead to behavioral change,

indicating a need for supportive resources and further training in circular economy integration.

Educational Approaches and Challenges

Research on diverse educational models, like Hall & Velez-Colby (2018) and Igbinakhase (2020),
emphasizes the value of interdisciplinary and experiential learning to promote circular economy and
sustainability. For instance, flipped learning and project-based formats facilitate deeper engagement,
while barriers such as traditional practices and limited access to circular technologies hinder broader
application. These findings highlight that incorporating practical experience and supporting

autonomy is crucial for effective circular economy education.

Entrepreneurship Education and Youth Skills Development

Youth entrepreneurship studies, including those by Bae and Kim (2022) and El-Gohary et al. (2023),
show that attributes like resilience, optimism, and entrepreneurial intention are reinforced through
educational satisfaction and training programs. Additionally, programs that integrate business
principles into STEM education, as explored by Ewim (2023), foster critical thinking and
entrepreneurial skills, preparing students for the workforce and addressing sustainability challenges.
These studies underscore the value of a holistic educational approach that equips young people with
technical skills and cultivates soft skills crucial for entrepreneurship. Furthermore, such programs
enhance the adaptability of youth in a rapidly changing economy, encouraging a proactive stance

towards global economic shifts and environmental sustainability.

Sustainability and Systemic Thinking in Education

Reimers (2021) and Shapiro et al. (2021) emphasize the necessity of integrating sustainability into
educational curriculums through a systemic approach that merges environmental stewardship with
social responsibility and critical thinking. Their work suggests that students can develop a more
comprehensive understanding of global challenges by intertwining elements such as STEM education
with broader societal contexts like micromarketing or interdisciplinary studies. This educational
framework fosters environmental awareness and cultivates a sense of social responsibility, enabling
students to apply their scientific and technical knowledge to real-world problems. This approach
encourages students to think systemically, recognizing the interconnectedness of environmental,
social, and economic factors, and equips them with the skills to innovate and drive positive change

in their communities and beyond.

Policy Implications and Future Directions
Several studies, such as Islam et al. (2021) and Jagger et al. (2014), highlight gaps in policy and

consumer behavior integration within circular economy models, particularly in e-waste management.
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The findings suggest that policy innovations and targeted entrepreneurship education can effectively
bridge these gaps, providing practical pathways for youth to contribute to sustainable development
goals. To capitalize on these insights, it is crucial for policymakers to create supportive environments
that encourage young entrepreneurs to innovate within the realm of sustainable practices.
Implementing robust educational frameworks that integrate sustainability into the core curricula can
nurture a generation adept at transforming policy challenges into entrepreneurial opportunities.
Moreover, fostering partnerships between educational institutions, industry, and government can
facilitate the practical application of these innovations, thus accelerating progress toward global
sustainability goals. This collaborative approach ensures that the theoretical knowledge imparted
through education translates into actionable strategies that address pressing environmental issues,

such as e-waste management, through sustainable business practices.

Limitations and Future Research Directions in Circular Economy and Youth
Entrepreneurship Studies

Sampling and Generalizability Issues

Many studies, such as those by Krajnc et al. (2022) and Nguyen (2023), highlight limitations due to
non-random sampling, small sample sizes, and single-context studies, affecting the generalizability of
findings across diverse demographics and regions. Future research should expand sample diversity
and incorporate longitudinal studies to assess the long-term impacts of circular economy and
entrepreneurship education on youth perspectives and behaviors. Additionally, it is crucial to engage
in cross-cultural studies to understand better how different cultural contexts influence the
effectiveness of circular economy and entrepreneurship education. Researchers can identify universal
principles and region-specific adaptations necessary for maximizing educational impact by comparing
outcomes across varied settings. This approach can also foster international collaboration, sharing
best practices and innovations that further enhance sustainability education's global reach and
relevance. Furthermore, integrating advanced analytical methods and multi-dimensional data can
help overcome the inherent biases of smaller, localized studies, providing a more comprehensive
understanding of the complex interactions between educational initiatives and student outcomes in

sustainability.

Context-Specific and Cultural Constraints

Several studies, including Ahmed (2023) and Elmonshid and Sayed (2024), note limitations related
to the specific regional or institutional focus, which may not reflect global practices. Future research
could explore these topics in varied cultural and educational contexts to develop more universally
applicable findings and strategies. Building on this understanding, it's essential to recognize that
educational strategies effective in one cultural setting may require significant adaptation to be just as
effective in another. Researchers could, for example, investigate how different teaching
methodologies in circular economy and entrepreneurship are received in various educational
systems—from highly centralized to more decentralized frameworks—to tailor approaches that align
with local cultural norms and values. An example of this would be studying the impact of project-
based learning on entrepreneurial skills in students from collectivist societies such as Japan compared

to individualistic cultures like the United States. This comparative approach could reveal crucial
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insights into how collaborative versus competitive learning environments influence student

engagement and success in sustainability initiatives.

Methodological Limitations and Data Reliance

Studies like Igbinakhase (2020) and Della Torre et al. (2019) rely heavily on secondary or self-reported
data, which may introduce biases or lack depth. Researchers are encouraged to incorporate primary
data collection methods, such as interviews or direct observations, to validate findings and provide
richer insights into youth entrepreneurship and circular economy education. For example, utilizing
big data to track real-time student interactions and engagements in online entrepreneurship platforms
can offer a more dynamic and comprehensive view of learning progress and behavior patterns.
Additionally, applying these advanced technologies to analyze longitudinal data could help
researchers identify long-term trends and impacts of circular economy education, thus enhancing the
reliability and applicability of research findings. This methodological rigor will not only strengthen
the validity of the studies but also ensure that the conclusions drawn are robust and reflect actual

conditions and outcomes in youth entrepreneurship and sustainability education.

Short Program Duration and Limited Follow-Up

Research by Keramitsoglou et al. (2023) and Shin et al. (2023) is constrained by the short duration
of interventions, which limits the ability to observe long-term effects. Future studies should consider
extended program timelines and longitudinal assessments to understand the sustained impact on
students’ environmental and entrepreneurial behaviors. Additionally, incorporating a series of follow-
up evaluations at regular intervals post-intervention can help capture the evolution of students'
attitudes and behaviors over time. These assessments could track changes in students' entrepreneurial
ambitions and environmental consciousness, providing insights into the durability and decay of
educational impacts. To further enrich these studies, researchers could also explore the role of
external factors, such as economic shifts, policy changes, and social movements, in influencing long-
term outcomes. This comprehensive approach would offer a more detailed picture of how
educational interventions in circular economy and entrepreneurship can shape youth trajectories in

a dynamically changing world.

Need for Broader Interdisciplinary Approaches

Some studies, like Shapiro et al. (2021) and Reimers (2021), emphasize the importance of
interdisciplinary learning but often lack standardized frameworks to measure impact consistently.
Future research could benefit from developing and testing integrated curricula that combine
environmental, entrepreneurial, and systemic thinking skills across disciplines, aiming to foster
holistic approaches to sustainability and entrepreneurship education. To effectively implement and
evaluate such interdisciplinary curricula, partnerships between educational institutions, industry
experts, and community organizations should be encouraged. These collaborations can facilitate the
sharing of diverse expertise and resources, ensuring that the curriculum remains relevant and
comprehensive. Additionally, the development of cross-disciplinary metrics and assessment tools will
be crucial for quantifying the outcomes of these integrated educational approaches. For example,
researchers could devise assessment frameworks that measure cognitive gains, behavioral changes,
and real-world impact, such as students' ability to launch sustainable ventures or implement

sustainable practices effectively. This would validate the educational strategies and demonstrate their
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practical value in fostering a new generation of environmentally conscious and entrepreneurially

minded leaders.

Discussion

Trends and Methodological Advances in Circular Economy and Youth Entrepreneurship
Research

The increasing interest in integrating circular economy principles with youth entrepreneurship
education is evident in the upward trend in publications from 2013 to 2024. A peak in 2023 highlights
heightened scholarly engagement driven by the urgency of achieving sustainable development goals
(SDGs) through youth education. The slight dip in 2024 suggests the field's maturation and
underscores the need for diversified research methodologies to sustain progress.

Citation analyses identify influential works like Islam et al. (2021) and emerging contributions
such as Graf et al. (2022), showcasing the field's cross-disciplinary appeal. Methodologically, research
employs diverse approaches, including surveys (EFA, SEM), mixed-methods, and project-based
learning, providing valuable insights into circular economy integration and youth engagement.
However, limitations such as short-term interventions, reliance on secondary data, and single-context
studies hinder long-term impact. Addressing these gaps through longitudinal, primary data-focused,
and culturally diverse research is essential for advancing innovative educational practices.

Integrating circular economy principles with youth entrepreneurship education offers a
promising framework for effectively empowering middle school students to address sustainability
challenges. The findings from various studies shed light on critical areas requiring attention and

improvement to ensure impactful educational outcomes.

Circular Economy Awareness and Implementation
While there is a positive attitude toward circular economy principles among students and educators,
knowledge and practical skills gaps present significant barriers to integration. As Krajnc et al. (2022)
and Nguyen (2023) highlight, educators face challenges due to insufficient training and resources.
Experiential learning approaches, such as those demonstrated by Keramitsoglou et al. (2023), show
the potential to enhance awareness but often need to translate into consistent behavioral change
among students. This suggests the necessity for ongoing professional development for educators and
the provision of structured resources to implement circular economy concepts in middle school
curricula effectively.
Educational Approaches and Challenges
Interdisciplinary and experiential learning models, such as flipped classrooms and project-based
formats, have proven effective in promoting engagement with circular economy and sustainability
concepts, as noted by Hall & Velez-Colby (2018) and Igbinakhase (2020). However, traditional
educational practices and limited access to advanced circular technologies hinder broader application.
These findings underscore the importance of integrating practical, real-world experiences into
educational frameworks while addressing systemic barriers. Promoting autonomy and creativity
among students is critical to fostering meaningful engagement with circular economy principles.
Circular economy concepts are successfully incorporated into education through field trips and
flipped classrooms. With flipped classrooms, students can watch videos and read books at home to

grasp fundamental ideas like waste reduction and resource efficiency, while in-class activities
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emphasize case studies and group problem-solving. Attending recycling facilities, farms, or
neighborhood organizations during field trips exposes students to sustainability issues in the real
world and enables them to suggest creative solutions (Cheng & T'sai, 2019; Hwang et al., 2015). Field
trips, defined as educational excursions beyond the classroom, promote experiential learning,
bridging theoretical knowledge with real-world applications (Jandri¢ et al., 2020; Mead, 2019).
Supported by constructivist and experiential learning theories, they enhance critical thinking,
problem-solving, and interdisciplinary connections (Brunhaver, 2018; Churchill, 2015). Aligned with
curriculum standards, field trips deepen understanding across subjects like ecology and history
(Ziegler, 2020). Despite logistical, equity, and funding challenges (Phillips, 2007), they remain vital
for holistic education, offering innovative opportunities to engage students meaningfully. This review
identifies best practices, highlights gaps, and suggests future research directions to enhance their
educational value (Mead, 2019; Mujtaba, 2018).

Programs like the Invention Convention also encourage creativity and entrepreneurial abilities
by enabling students to build sustainable products (Owens et al., 2002; Reis et al., 1998). These tactics
can be strengthened by policies that provide funds, foster collaborations, and facilitate chances for
experiential, hands-on learning.

Considering a few successful implementations, it can be cited the following case studies:

The Plasticpreneur Initiative in Kenya successfully integrates circular economy principles and
entrepreneurship education, particularly in middle schools. This program aims to develop kids'
entrepreneurial skills while teaching them about environmental sustainability and plastic recycling
(Ong’are & Vyalu, 2023). This program blends hands-on training with small-scale recycling
equipment with curriculum-based workshops on entrepreneurship, resource efficiency, and trash
reduction. Students develop their creativity and commercial abilities by turning plastic garbage into
marketable goods like keychains and tiles. The program fosters microbusinesses' growth, fostering
communal impact and financial independence. It promotes recycling and increases sustainability
awareness by highlighting environmental stewardship and responsible consumerism (Dijkstra et al.,
2020). This creative strategy tackles the problem of plastic trash while giving young people the skills
they need for future work, promoting long-term economic growth and environmental sustainability
in the area (Oguge, 2019).

Another case study is the GreenBiz Youth Program in the Netherlands which is an innovative
educational initiative designed to integrate circular economy principles into entrepreneurship projects
for middle school students. This program encourages students to engage with local industries and
repurpose waste materials into marketable products. The GreenBiz Youth Program equip students
with sustainability and business skills. It emphasizes circular economy concepts, waste reduction, and
resource efficiency through project-based learning, where students design innovative products from
local waste, such as eco-friendly packaging. Collaboration with local businesses provides practical
insights, while a flipped classroom methodology fosters active learning, critical thinking, and
creativity. The program enhances entrepreneurial intentions and raises community awareness of
sustainability. By blending theory and hands-on experience, the initiative prepares students to tackle

future challenges and drive environmental and economic change in their communities.
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Innovative Pedagogical Tools for Circular Economy (CE) Integration

In flipped classroom models, digital tools like Edpuzzle and Nearpod can create interactive video
lessons where students actively engage with content through embedded quizzes and reflections
before class. These tools allow teachers to assess prior understanding and tailor in-class activities
accordingly (Sanmugam et al., 2019). For instance, an introductory module on the Circular Economy
could include videos illustrating the lifecycle of materials, followed by in-class collaborative projects
where students design circular solutions for local challenges (Petrova, 2023; Ramasany et al., 2022;
Ware, 2021).

Project-based learning can be enriched using frameworks like the Gold Standard PBL model
from the Buck Institute for Education (Sayuti et al., 2020; Swandi et al., 2023), which emphasizes key
components such as real-world problem-solving, sustained inquiry, and student voice. Tools like
Trello or Miro can facilitate project management and brainstorming (Ajiva et al., 2024; Horvat et al.,
2021), while digital fabrication tools such as 3D printers and laser cutters enable students to prototype
sustainable solutions (Lodhi et al., 2024; Soomro et al., 2021). For example, students could use these
tools to design products that repurpose waste materials, reinforcing circular economy principles
through hands-on experience.

Gamification and Simulation Tools: Incorporating gamification elements into these methods
can enhance engagement. Tools like EcoChallenge or Planet Earth Game simulate decision-making
in sustainability scenarios, encouraging students to explore the impact of their choices in a controlled
environment. Such tools can deepen understanding of resource efficiency and waste reduction while

developing entrepreneurial thinking (Thong et al., 2023; Weyl et al., 2022).

Entrepreneurship Education and Youth Skills Development

Youth entrepreneurship education significantly contributes to skill development in resilience,
optimism, and critical thinking. Studies by Bae and Kim (2022) and El-Gohary et al. (2023)
demonstrate the role of well-structured programs in reinforcing entrepreneurial intentions and
preparing students to address sustainability challenges. Integrating business principles into STEM
education, as explored by Ewim (2023), further enhances critical thinking and workforce readiness.
These findings highlight the importance of linking entrepreneurship education with circular economy

principles to equip students with the tools needed for future sustainability-focused careers.

Sustainability and Systemic Thinking in Education

Adopting a systemic approach that connects sustainability with social responsibility and critical
thinking is essential for cultivating a holistic understanding of global challenges. Reimers (2021) and
Shapiro et al. (2021) demonstrate how interdisciplinary learning that integrates STEM with
micromarketing promotes environmental awareness and responsibility among students. These
tindings emphasize the need for educational programs that teach sustainability concepts and embed

them into broader systemic frameworks to address the complexities of the circular economy.

Policy Implications and Future Directions

Policy gaps remain a critical barrier to effective circular economy education. Studies like those by
Islam et al. (2021) and Jagger et al. (2014) highlight the lack of integration between policy, consumer
behavior, and educational initiatives, particularly in areas like e-waste management. Innovative

policies that support interdisciplinary education and targeted entrepreneurship training can bridge
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these gaps. Such policies should aim to create pathways for middle school students to contribute to
sustainable development goals through circular economy-focused educational practices actively.

Multi-level approaches are also part of the policy implications for education on the circular
economy. At the local level, governments can encourage community cooperation by partnering with
businesses to provide students with experiential learning opportunities and provide subsidies to
schools for technological investments, teacher training, and curriculums that emphasize circular
economy. Systemic change can be sparked nationally by incorporating circular economy ideas into
STEM curricula, creating teacher training programs, and providing money for studies of creative
teaching techniques. On a global scale, institutions such as UNESCO can define norms for circular
economy education, foster cross-border cooperation, and encourage involvement in alliances with a
circular economy focus. Together, these regulations seek to integrate sustainability into education,
encouraging innovation and worldwide coherence in circular economy instruction.

In conclusion, the findings reinforce the need for a multifaceted approach to integrating
circular economy principles with youth entrepreneurship education. Addressing knowledge gaps,
enhancing experiential learning opportunities, fostering systemic thinking, and supporting policy

innovations are crucial steps toward empowering middle school students for a sustainable future.
Implications of this study

Theoretical Implications

By connecting sustainability and entrepreneurial purpose theories, this study advances the theoretical
understanding of incorporating circular economy concepts with young entrepreneurship education.
Showing how experiential and multidisciplinary approaches improve critical thinking and systemic
awareness in middle school education broadens Kolb's Experiential Learning Theory (Irwanto et al.,
2024; Kaynar & Kurnaz, 2024). Connecting resilience, optimism, and critical thinking to sustainable
enterprise supports the Entrepreneurial Intention Theory (Giancotti & Mauro, 2020; Scordato &
Gulbrandsen, 2024). These results fill in gaps in the literature about systemic educational frameworks
for sustainability and the development of entrepreneurial skills, while also highlighting the
significance of incorporating circular economy principles into educational models to promote

innovation and environmental stewardship.

Practical Implications

The results suggest practical ways educators and legislators might improve circular economy and
entrepreneurship education. Project-based learning and flipped classrooms are two examples of
experiential and multidisciplinary teaching strategies that can successfully engage students and
enhance skill development (Aydin & Mutlu, 2023; Képeczi-Bocz, 2024; Lavado-Anguera et al., 2024).
To attain complete integration, teacher training programs that fill in knowledge gaps in circular
economy principles are crucial. Using these observations, policymakers can create focused
educational programs encouraging young people to be environmentally conscious and pursue
entrepreneurship. Additionally, creating an integrated curriculum that combines circular economy
with entrepreneurial skills provides scalable ways to give students the skills they need to successfully
tackle global sustainability issues (Del Vecchio et al., 2021; Nguyen, 2023).
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Conclusion
This study emphasizes the potential of incorporating circular economy ideas into adolescent
entrepreneurship education to promote sustainability awareness, critical thinking, and entrepreneurial
abilities. By utilizing multidisciplinary and experiential approaches, learning systems can better
prepare students to tackle global issues. Notwithstanding encouraging results, obstacles to broad
adoption still exist in teacher preparation, legislative support, and knowledge distribution. To align
educational practices with sustainability goals, the study highlights the significance of systemic
tframeworks and focused interventions. It also provides educators and policymakers with practical
insights to promote holistic, future-ready learning environments that prepare young people for an

entrepreneurial and sustainable future.

Long-term Impact and Future Research Directions

This study's limitations include its reliance on secondary data, the brief length of interventions, and
its limited generalizability across various educational and cultural contexts. Furthermore, it is difficult
to evaluate the long-term effects of circular economy integration due to the absence of longitudinal
data (Liu & Chang, 2010; Wang et al., 2016). To assess the long-term effects of circular economy-
based interventions, future research should use longitudinal designs and broaden the sample's variety
to encompass a range of cultural contexts (Colin-Chevalier et al., 2022). The breadth and accuracy of
results will be improved by creating uniform multidisciplinary courses and utilizing primary data
collection techniques like in-person interviews and observations. Investigating the function of digital

technologies in circular economy education is also advised.

Conflict of Interest
No conflict of interest exists with me or my co-authors about this review article. This study was self-
funded; I utilized my university's library resources and access to the AERA and other databases to

support the research.

Acknowledgments

I express my sincere gratitude to Dr. Daniel Kanyam from the University of the Cumberlands and
Dr. Michele Spitulnik from Julia Morgan School for Gitls for their invaluable encouragement and
support throughout this research. Their insights and guidance have been instrumental in completing

this review article.

References

Ahmed, A. (2023). Developing Strategy for Integrating Sustainability in UAE Higher Education
Institutions towards UAE Strategic Initiative Net Zero 2050. International Conference on
Computational Intelligence and Knowledge Economy (ICCIKE), Dubai, United Arab Emirates,
Institute of Electrical and Electronics Engineers (IEEE), 370—

375. https://doi.org/10.1109 /iccike58312.2023.10131825

Ajiva, N. O. A,, Ejike, N. O. G., & Abhulimen, N. a. O. (2024). Advances in communication tools
and techniques for enhancing collaboration among creative professionals. International
Journal of Frontiers in Science and Technology Research, 7(1), 066—

075. https://doi.org/10.53294/ijfstr.2024.7.1.0049

cuperjournal.org CUPER 2024, 7(2): 14-35


https://doi.org/10.1109/iccike58312.2023.10131825
https://doi.org/10.53294/ijfstr.2024.7.1.0049

S. Nemani 30

Aydin, G., & Mutlu, O. (2023). Project-Based learning and flipped classroom model supported
Project-Based learning’s impact on academic success, retention, and individual innovation
competence. International Journal of Contemporary Educational Research, 10(4(Online First)), 823—
833. https://doi.org/10.52380 /ijcer.2023.10.4.532

Bae, M. A., & Kim, J. S. (2022). The Effect of Youth Entrepreneurship and positive psychological
capital Toward Entrepreneurial Intention. The Korean Career Entreprenenrship & Business
Association, 6(3), 1-31. https://doi.org/10.48206/2022.6.3.1

Binsuwadan, J., Yousif, G., Abdulrahim, H., & Alofaysan, H. (2023). The role of the circular
economy in fostering sustainable economic growth in the GCC. Sustainability, 15(22),
15926. https://doi.org/10.3390/sul152215926

Brunhaver, S. R., Korte, R. F., Barley, S. R., & Sheppard, S. D. (2018). Bridging the Gaps between
Engineering Education and Practice. In University of Chicago Press eBooks (pp. 129—

164). https://doi.org/10.7208/chicago/9780226468471.003.0005
Cheng, K., & Tsai, C. (2019). A case study of immersive virtual field trips in an elementary

classroom: Students’ learning experience and teacher-student interaction
behaviors. Computers & Education, 140,
103600. https://doi.org/10.1016/j.compedu.2019.103600
Chirumalla, K., Balestrucci, F., Sann6, A., & Oghazi, P. (2024). The transition from a linear to a

circular economy through a multi-level readiness framework: An explorative study in the
heavy-duty vehicle manufacturing industry. Journal of Innovation & Knowledge, 9(4),
100539. https://doi.org/10.1016/1.jik.2024.100539

Churchill, D., Lu, J., Chiu, T. K., & Fox, B. (2015). Mobile Learning design. In Lecture notes in
edncational technology. https://doi.org/10.1007/978-981-10-0027-0

Colin-Chevalier, R., Dutheil, F., Cambier, S., Dewavrin, S., Cornet, T., Baker, J. S., & Pereira, B.
(2022). Methodological Issues in Analyzing Real-World Longitudinal Occupational Health

Data: A usetul guide to approaching the topic. International Journal of Environmental Research
and Public Health, 19(12), 7023. https://doi.org/10.3390 /ijerph19127023

Del Vecchio, P., Secundo, G., Mele, G., & Passiante, G. (2021). Sustainable entrepreneurship
education for circular economy: emerging perspectives in Europe. International Journal of
Entreprenenrial Bebaviour & Research, 27(8), 2096—2124. https://doi.org/10.1108 /ijebr-03-
2021-0210

Della Torre, S., Cattaneo, S., Lenzi, C., & Zanelli, A. (2019). Regeneration of the Built
Environment from a Circular Economy Perspective. In Research for
development. https://doi.org/10.1007/978-3-030-33256-3

Dijkstra, H., Van Beukering, P., & Brouwer, R. (2020). Business models and sustainable plastic

management: A systematic review of the literature. Journal of Cleaner Production, 258,
120967. https://doi.org/10.1016/j.jclepro.2020.120967

Donthu, N., Kumar, S., Mukherjee, D., Pandey, N., & Lim, W. M. (2021). How to conduct a
bibliometric analysis: An overview and guidelines. Journal of Business Research, 133, 285—
296. https://doi.org/10.1016/j.jbusres.2021.04.070

Ducato, R. (2020). Data protection, scientific research, and the role of information. Computer Law
& Security Review, 37, 105412. https://doi.org/10.1016/5.clsr.2020.105412

cuperjournal.org CUPER 2024, 7(2): 14-35


https://doi.org/10.52380/ijcer.2023.10.4.532
https://doi.org/10.48206/2022.6.3.1
https://doi.org/10.3390/su152215926
https://doi.org/10.7208/chicago/9780226468471.003.0005
https://doi.org/10.1016/j.compedu.2019.103600
https://doi.org/10.1016/j.jik.2024.100539
https://doi.org/10.1007/978-981-10-0027-0
https://doi.org/10.3390/ijerph19127023
https://doi.org/10.1108/ijebr-03-2021-0210
https://doi.org/10.1108/ijebr-03-2021-0210
https://doi.org/10.1007/978-3-030-33256-3
https://doi.org/10.1016/j.jclepro.2020.120967
https://doi.org/10.1016/j.jbusres.2021.04.070
https://doi.org/10.1016/j.clsr.2020.105412

31 Integrating Circular Economy Principles with Youth Entrepreneurship Education

El-Gohary, H., Sultan, F., Alam, S.; Abbas, M., & Muhammad, S. (2023). Shaping Sustainable
Entrepreneurial Intentions among Business Graduates in Developing Countries through
Social Media Adoption: A Moderating-Mediated Mechanism in Pakistan. Sustainability, 15(3),
2489. https://doi.org/10.3390/su15032489

Elmonshid, L. B. E., & Sayed, O. A. (2024). The Relationship between Entrepreneurship and
Sustainable Development in Saudi Arabia: A Comprehensive Perspective. Economies, 12(8),
198. https://doi.org/10.3390/economies12080198

Ewim, D. R. E. (2023). Integrating business Principles in STEM Education: Fostering

entrepreneurship in students and educators in the US and Nigeria. I[[EBD (International
Journal of Entrepreneurship and Business Development), 6(4), 590—
605. https://doi.org/10.29138 /ijebd.v6i4.2244

Ferreira, J. J., Raposo, M. L., Rodrigues, R. G., Dinis, A., & Paco, A. D. (2012). A model of
entrepreneurial intention. Journal of Small Business and Enterprise Development, 19(3), 424—
440. https://doi.org/10.1108/14626001211250144

Giancotti, M., & Mauro, M. (2020). Building and improving the resilience of enterprises in a time

of crisis: from a systematic scoping review to a new conceptual framework. Economia
Agziendale Online, 11(3), 307-339. https://doi.org/10.13132/2038-5498 /11.3.307-339
Graf, R., Sandstrom, N., Nevgi, A., Balkenende, R., Danese, P., Gronman, K., Holopainen, J.,
Luukkonen, M., Nuorttila-Jokinen, J., & Olsen, S. I. (2022). Education for optimized Life
Cycle Management: The Project e-CIRP and its insights into embedding circular economy

aspects to product design via teaching. E3S5 Web of Conferences, 349,
12003. https://doi.org/10.1051/e3sconf/202234912003

Haddaway, N. R., Page, M. J., Pritchard, C. C., & McGuinness, L. A. (2022). PRISMA2020: An R
package and Shiny app for producing PRISMA 2020-compliant flow diagrams, with

interactivity for optimised digital transparency and Open Synthesis Campbell Systematic
Reviews, 18, €1230. https://doi.org/10.1002/¢l2.1230

Hall, N., & Velez-Colby, F. (2018). AMFTI’s reality school: a circular economy agenda for fashion
education. Art, Design & Communication in Higher Education, 17(1), 11-24.
https://irep.ntu.ac.uk/id /eprint/35321/1/12848 Velez-Colby.pdf

Hornuf, L., Mangold, S., & Yang, Y. (2023). Data protection law in Germany, the United States,
and China. In Data Privacy and Crowdsourcing: A Comparison of Selected Problems in China,
Germany and the United States (pp. 19-79). Cham: Springer Nature Switzerland.
https://doi.org/10.1007/978-3-031-32064-4 3

Horvat, N., Becattini, N., & Skec, S. (2021). Use of information and communication technology

tools in distributed product design student teams. Proceedings of the Design Society, 1, 3329—
3338. https://doi.org/10.1017 /pds.2021.594

Hueso, J. A., Jaén, 1., & Linan, F. (2020). From personal values to entrepreneurial intention: a

systematic literature review. International Journal of Entreprenenrial Behavionr & Research, 27(1),
205-230. https://doi.org/10.1108 /ijebr-06-2020-0383
Hwang, G., Lai, C., & Wang, S. (2015). Seamless flipped learning: a mobile technology-enhanced

flipped classroom with effective learning strategies. Journal of Computers in Education, 2(4),
449473, https://doi.org/10.1007/s40692-015-0043-0

cuperjournal.org CUPER 2024, 7(2): 14-35


https://doi.org/10.3390/su15032489
https://doi.org/10.3390/economies12080198
https://doi.org/10.29138/ijebd.v6i4.2244
https://doi.org/10.1108/14626001211250144
https://doi.org/10.13132/2038-5498/11.3.307-339
https://doi.org/10.1051/e3sconf/202234912003
https://doi.org/10.1002/cl2.1230
https://irep.ntu.ac.uk/id/eprint/35321/1/12848_Velez-Colby.pdf
https://doi.org/10.1007/978-3-031-32064-4_3
https://doi.org/10.1017/pds.2021.594
https://doi.org/10.1108/ijebr-06-2020-0383
https://doi.org/10.1007/s40692-015-0043-0

S. Nemani 32

Igbinakhase, I. (2020). Youth entrepreneurship in the circular economy. In Handbook of research on
entreprenenrship development and opportunities in circular economy (pp. 345-360). IGI Global.
Irwanto, 1., Suryani, E., & Cahyani, T. S. (2024). Improving Students’ Critical Thinking Skills Using

Guided Inquiry with Problem-Solving Process. International Jonrnal of Religion, 5(6), 243—
251. https://doi.org/10.61707/917r2021
Islam, M. T., Huda, N., Baumber, A., Shumon, R.; Zaman, A.; Ali, F., Hossain, R., & Sahajwalla, V.

(2021). A global review of consumer behavior towards e-waste and implications for the

circular economy. Journal of Cleaner Production, 316,
128297. https://doi.org/10.1016/j.jclepro.2021.128297

Jagger, N., Foxon, T., & Gouldson, A. (2014). Greener skills and jobs. In OECD green growth
studies. https://doi.org/10.1787/9789264208704-en

Jandri¢, P., Hayes, D., Truelove, L., Levinson, P., Mayo, P., Ryberg, T., Monzé, L. D., Allen, Q.,
Stewart, P. A., Carr, P. R., Jackson, L., Bridges, S., Escafio, C., Grauslund, D., Mafiero, J.,
Lukoko, H. O., Bryant, P., Fuentes-Martinez, A., Gibbons, A., . .. Hayes, S. (2020).
Teaching in the age of Covid-19. Postdigital Science and Education, 2(3), 1069—
1230. https://doi.org/10.1007 /s42438-020-00169-6

Kaynar, H., & Kurnaz, A. (2024). The effect of interdisciplinary teaching approach on the creative
and critical thinking skills of gifted pupils. Thinking Skills and Creativity, 54,
101637. https://doi.org/10.1016/}.tsc.2024.101637

Keramitsoglou, K., Litseselidis, T., & Kardimaki, A. (2023). Raising effective awareness for circular

economy and sustainability concepts through students’ involvement in a virtual
enterprise. Frontiers in Sustainability, 4. https://doi.org/10.3389 /frsus.2023.1060860
Kim, J., Kim, D., Lee, W., & Kim, S. (2024). The effect of Youth Entrepreneurship Education on
the Youth Entrepreneurship Index. The Korean Career Entreprencurship & Business
Association, 8(3), 67-84. https://doi.org/10.48206/kceba.2024.8.3.67
Kirchherr, J., & Piscicelli, L. (2019). Towards an Education for the Circular Economy (ECE): Five
teaching principles and a case study. Resources Conservation and Recycling, 150,
104406. https://doi.org/10.1016/j.resconrec.2019.104406
Kirchherr, J., Yang, N. N., Schulze-Sptntrup, F., Heerink, M. J., & Hartley, K. (2023).
Conceptualizing the Circular Economy (Revisited): An analysis of 221 definitions. Resources
Conservation and Recycling, 194, 107001. https://doi.org/10.1016/j.resconrec.2023.107001
Ké6peczi-Bécz, T. (2024). The impact of a combination of flipped classroom and Project-Based

learning on the learning motivation of university students. Education Sciences, 14(3),
240. https://doi.org/10.3390/educsci14030240
Krajnc, D., Kovaci¢, D., Zunec, E., Brglez, K., & Lukman, R. K. (2022). Youth Awareness and
Attitudes towards a Circular Economy to Achieve the Green Deal
Goals. Sustainability, 14(19), 12050. https://doi.org/10.3390/su141912050
Lavado-Anguera, S., Velasco-Quintana, P., & Terron-Lopez, M. (2024). Project-Based Learning

(PBL) as an Experiential Pedagogical Methodology in Engineering Education: A Review of
the literature. Education Sciences, 14(6), 617. https://doi.org/10.3390/educsci14060617

Liu, H., & Chang, L. (2010). Multivariate longitudinal data analysis. In E/sevier eBooks (pp. 120—
127). https://doi.org/10.1016/b978-0-08-044894-7.00286-4

cuperjournal.org CUPER 2024, 7(2): 14-35


https://doi.org/10.61707/917r2021
https://doi.org/10.1016/j.jclepro.2021.128297
https://doi.org/10.1787/9789264208704-en
https://doi.org/10.1007/s42438-020-00169-6
https://doi.org/10.1016/j.tsc.2024.101637
https://doi.org/10.3389/frsus.2023.1060860
https://doi.org/10.48206/kceba.2024.8.3.67
https://doi.org/10.1016/j.resconrec.2019.104406
https://doi.org/10.1016/j.resconrec.2023.107001
https://doi.org/10.3390/educsci14030240
https://doi.org/10.3390/su141912050
https://doi.org/10.3390/educsci14060617
https://doi.org/10.1016/b978-0-08-044894-7.00286-4

33

Integrating Circular Economy Principles with Youth Entrepreneurship Education

Liu, Z., Clifton, N., Faqdani, H., Li, S., & Walpole, G. (2024). Implementing circular economy
principles: evidence from multiple cases. Production Planning & Control, 1—
18. https://doi.org/10.1080/09537287.2024.2415417

Lodhi, S. K., Gill, A. Y., & Hussain, I. (2024). 3D Printing Techniques: Transforming
Manufacturing with Precision and Sustainability. International Journal of Multidisciplinary Sciences
and Arts, 3(3), 129-138. https://doi.org/10.47709/iimdsa.v3i3.4568

Mead, C., Buxner, S., Bruce, G., Taylor, W., Semken, S., & Anbar, A. D. (2019). Immersive,
interactive virtual field trips promote science learning. Journal of Geoscience Education, 67(2),
131-142. https://doi.org/10.1080/10899995.2019.1565285

Mekonnen, F. D. (2020). Evaluating the Effectiveness of'Learning by Doing'Teaching Strategy in a

Research Methodology Course, Hargeisa, Somaliland. African Educational Research
Journal, 8(1), 13-19.

Moriano, J. A., Gorgievski, M., Laguna, M., Stephan, U., & Zarafshani, K. (2011). A Cross-Cultural
approach to understanding entrepreneurial intention. Journal of Career Development, 39(2),
162-185. https://doi.org/10.1177/0894845310384481

Mujtaba, T., Lawrence, M., Oliver, M., & Reiss, M. J. (2018). Learning and engagement through
natural history museums. Studies in Science Education, 54(1), 41—

67. https://doi.org/10.1080/03057267.2018.1442820
Neinhuis, A. (2021). Design education for sustainability: promoting a circular economy and

increasing environmental awareness through the upcycling of plastic waste. Link
Symposium. https://doi.org/10.24135/1ink2021.v2i1.157
Nguyen, T. P. L. (2023). Integrating circular economy into STEM education: A promising pathway

toward circular citizenship development. Frontiers in
Education, 8. https://doi.org/10.3389 /feduc.2023.1063755
Oguge, N. O. (2019). Circular economy measures: An opportunity for rethinking plastics waste

governance in Kenya. Law, Environment and Development Journal, 15(2), 124. Retrieved from
http://www.lead-journal.org/content/19124.pdf

Ong’are, D. W., & Vyalu, A. (2023). Circularity as a new imperative in plastics waste management
in Kenya. East African Journal of Environment and Natural Resonrces, 6(1), 385—
393. https://doi.org/10.37284 /eajenr.6.1.1528

Ortiz, A., Asiabanpour, B., Aslan, S., Jimenez, J., Kim, Y., & Salamy, H. (2015). Engaging students

in sustainability education and awareness of green engineering design and careers through a

Pre-Engineering program. American Society for Engineering Education, 26.608.1-
26.608.16. https://doi.org/10.18260/p.23946
Owens, K. D., Clark-Thomas, B., & Broadway, F. S. (2002). A circle of learning through Invention
Convention. Journal of Elementary Science Education, 14(1), 15—
27. https://doi.org/10.1007/bf03174734

Petrova, 1. (2023). Creating interactive video lessons for teaching and assessing students’

knowledge using EdPuzzle. Strategies for Policy in Science and Education-Strategii Na
Obrazovatelnata I Nauchnata Politika, 31(4s), 203-209. https://doi.org/10.53656/str2023-4s-

17-cre

cuperjournal.org CUPER 2024, 7(2): 14-35


https://doi.org/10.1080/09537287.2024.2415417
https://doi.org/10.47709/ijmdsa.v3i3.4568
https://doi.org/10.1080/10899995.2019.1565285
https://doi.org/10.1177/0894845310384481
https://doi.org/10.1080/03057267.2018.1442820
https://doi.org/10.24135/link2021.v2i1.157
https://doi.org/10.3389/feduc.2023.1063755
http://www.lead-journal.org/content/19124.pdf
https://doi.org/10.37284/eajenr.6.1.1528
https://doi.org/10.18260/p.23946
https://doi.org/10.1007/bf03174734
https://doi.org/10.53656/str2023-4s-17-cre
https://doi.org/10.53656/str2023-4s-17-cre

S. Nemani 34

Phillips, M., Finkelstein, D., & Wever-Frerichs, S. (2007). School Site to Museum Floor: How
informal science institutions work with schools. International Journal of Science
Education, 29(12), 1489—-1507. https://doi.org/10.1080/09500690701494084
Ramasany, V., Noor, N. M., & Zaid, N. M. (2022). Effects of learning using EDPUZZLE

interactive video application on students’ interest, engagement and achievement in science

subjects. Innovative Teaching and 1earning Journal, 6(2), 59—
72. https://doi.org/10.11113/itlj.v6.111

Rashid, S., & Malik, S. H. (2023). Transition from a Linear to a Circular Economy. In Springer
eBooks (pp. 1-20). https://doi.org/10.1007/978-3-031-42220-1 1

Reimers, F. M. (2020). Education and climate change. In International explorations in ontdoor and
environmental education. https://doi.org/10.1007/978-3-030-57927-2

Reis, S. M., Gentry, M., & Maxfield, L. R. (1998). The application of enrichment clusters to
teachers’ classroom practices. Journal for the Education of the Gifted, 21(3), 310—
334. https://doi.org/10.1177/016235329802100304

Renfors, S. (2024). Education for the circular economy in higher education: an overview of the
current state. International Jonrnal of Sustainability in Higher Education, 25(9), 111—
127. https://doi.org/10.1108 /ijshe-07-2023-0270

Rosario, A. T., Moniz, L. B., & Cruz, R. (2021). Data Science Applied to Marketing: A Literature
Review. Journal of Information Science and Engineering, 37(5), 1067—1081.
https://doi.org/10.6688/jise.202109 37(5).0006

Sanmugam, M., Selvarajoo, A., Ramayah, B., & Lee, K. W. (2019). Use of nearpod as interactive
learning method. INTED Proceedings, 1, 8908—
8915. https://doi.org/10.21125/inted.2019.2219

Sarkar, D., & Jena, S. K. (2024). The impact of entrepreneurial competency on educated youths: A

pathway to sustainable development. ShodhbKosh Journal of Visual and Performing
Arts, 5(5). https://doi.org/10.29121 /shodhkosh.v5.i5.2024.1617

Sayuti, H. A. M., Ann, T. G., Saimi, W. M. S. A., Bakar, M. A., Bakar, A., Dawawi, S. N. A., &
Mohamad, M. (2020). Using gold standard project based learning for intermediate year three

pupils to enhance English speaking skill: A conceptual paper. Creative education, 11(10), 1873.
Schank, R. C., Berman, T. R., & Macpherson, K. A. (2013). Learning by doing. In Instructional-design
theories and models (pp. 161-181). Routledge.

schank-tamara-berman-kimberli-macpherson
Scordato, L., & Gulbrandsen, M. (2024). Resilience perspectives in sustainability transitions

research: A systematic literature review. Environmental Innovation and Societal Transitions, 52,
100887. https://doi.org/10.1016/j.eist.2024.100887

Shapiro, S., Beninger, S., Domegan, C., Reppel, A., Stanton, J., & Watson, F. (2021).
Macromarketing pedagogy: Empowering students to achieve a sustainable world. Journal of
Macromarketing, 41(1), 104-115. https://doi.org/10.1177/0276146720949637

Shin, Y. J., Park, H., & Seo, H. (2023, June). The Influence of a Project-Based Club Program on
Middle School Students' Action Competency in Responding to Climate Change.

In International Baltic Symposinm on Science and Technology Education. Scientia Socialis Ltd. 29 K.

cuperjournal.org CUPER 2024, 7(2): 14-35


https://doi.org/10.1080/09500690701494084
https://doi.org/10.11113/itlj.v6.111
https://doi.org/10.1007/978-3-031-42220-1_1
https://doi.org/10.1007/978-3-030-57927-2
https://doi.org/10.1177/016235329802100304
https://doi.org/10.1108/ijshe-07-2023-0270
https://doi.org/10.6688/jise.202109_37(5).0006
https://doi.org/10.21125/inted.2019.2219
https://doi.org/10.29121/shodhkosh.v5.i5.2024.1617
https://www.taylorfrancis.com/chapters/edit/10.4324/9781410603784-10/learning-roger-schank-tamara-berman-kimberli-macpherson
https://www.taylorfrancis.com/chapters/edit/10.4324/9781410603784-10/learning-roger-schank-tamara-berman-kimberli-macpherson
https://doi.org/10.1016/j.eist.2024.100887
https://doi.org/10.1177/0276146720949637

35 Integrating Circular Economy Principles with Youth Entrepreneurship Education

Donelaicio Street, LT-78115 Siauliai, Republic of Lithuania.
https://doi.org/10.33225 /balticste/2023.233
Soomro, S. A., Casakin, H., & Georgiev, G. V. (2021). Sustainable design and prototyping using

digital fabrication tools for education. Sustainability, 13(3),
1196. https://doi.org/10.3390/su13031196
Swandi, A., Asdar, A., Arsyad, S. N., Rahmadhanningsih, S., & Nurhayati, N. (2023). The

effectiveness of the implementation of the Gold Standard project based learning model to

increase the Digital Literacy Index of teachers. [ETL (Journal of Education Teaching and
Learning), (1), 57. https://doi.org/10.26737 /jetl.v8i1.3320

Tan, L., & Kim, B. (2015). Learning by doing in the digital media age. In Education innovation
series (pp. 181-197). https://doi.org/10.1007/978-981-287-326-2 12

Thong, C., Down, A., & Kocsis, A. (2023). Education and interdisciplinarity: New Keys for Future

Generations and the Challenge-Based Learning. In Challenges in physics education (pp. 343—
359). https://doi.org/10.1007/978-3-031-37387-9 23
Tiippana-Usvasalo, M., Pajunen, N., & Maria, H. (2023). The role of education in promoting

circular economy. International Jonrnal of Sustainable Engineering, 16(1), 92—
103. https://doi.org/10.1080/19397038.2023.2210592
Velenturf, A. P., & Purnell, P. (2021). Principles for a sustainable circular economy. Sustainable
Production and Consumption, 27, 1437-1457. https://doi.org/10.1016/.spc.2021.02.018
Wang, M., Beal, D. J., Chan, D., Newman, D. A., Vancouver, J. B., & Vandenberg, R. J. (2016).

Longitudinal Research: a panel discussion on conceptual issues, research design, and

statistical techniques. Work Aging and Retirement, 3(1), 1—
24. https://doi.org/10.1093 /workar/waw033
Ware, E. (2021). Edpuzzle. Journal of the Medical I ibrary Association
JMIL.A, 109(2). https://doi.org/10.5195/jmla.2021.1202
Weyl, L., Schlegel, D., Britzelmaier, B., & Kraus, P. (2022). Mobile apps for sustainability in grocery

shopping: increasing acceptance through gamification. In Sustainable business concepts and
practices: proceedings of the 15th Annual Conference of the EnroMed Academy of Business, Palermo, 1taly,
21-23 September 2022 (pp. 995-1008). EuroMed Press.

Ziegler, M. J., Perez, V. J., Pitlo, J., Narducci, R. E., Moran, S. M., Selba, M. C., Hastings, A. K.,
Vargas-Vergara, C., Antonenko, P. D., & MacFadden, B. J. (2020). Applications of 3D
paleontological data at the Florida Museum of Natural History. Frontiers in Earth
Science, 8. https://doi.org/10.3389 /feart.2020.600696

cuperjournal.org CUPER 2024, 7(2): 14-35


https://doi.org/10.33225/balticste/2023.233
https://doi.org/10.3390/su13031196
https://doi.org/10.26737/jetl.v8i1.3320
https://doi.org/10.1007/978-981-287-326-2_12
https://doi.org/10.1007/978-3-031-37387-9_23
https://doi.org/10.1080/19397038.2023.2210592
https://doi.org/10.1016/j.spc.2021.02.018
https://doi.org/10.1093/workar/waw033
https://doi.org/10.5195/jmla.2021.1202
https://doi.org/10.3389/feart.2020.600696

