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Abstract: Climate change is an urgent global challenge and affects life all over the world.
The young generation as the nation's successors has an important role in dealing with this
issue. The aim of this research is to understand how education can contribute to increasing
awareness of climate change among the younger generation. This research also aims to
identify the most effective educational methods in conveying information about climate
change. The method used in this research is a qualitative approach. Researchers conducted
a survey of 150 students from various levels of education, from elementary school to
college. In addition, in-depth interviews were conducted with 15 educators who teach
material related to the environment and climate change. The data obtained was then
analyzed to identify emerging patterns and themes. This research also considers local and
global contexts in understanding the impact of education on climate change awareness.
The results showed that 75% of students who participated in environmental education
programs had a better understanding of climate change compared to those who were not
involved in the program. In addition, 60% of students stated that they felt motivated to
contribute to climate change mitigation efforts after participating in relevant educational
activities. Educational programs that involve hands-on practice, such as tree planting and
waste management activities, have proven to be more effective in building student
awareness and engagement.
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Introduction

Climate change is one of the greatest challenges facing humanity today. This
phenomenon not only threatens ecosystems, but also human life throughout the
world.(Malhi et al., 2020) According to the 2021 IPCC (Intergovernmental Panel on Climate
Change) report, global temperatures have increased by almost 1.1 degrees Celsius since the
pre-industrial era.(Adak et al., 2023) This temperature increase is not a trivial figure; it triggers
changes that can have a direct impact on our daily lives.(Landsberg, 1970) If no significant
action is taken, temperatures could rise by up to 1.5 degrees Celsius in the near future, which
could lead to more severe consequences, such as an increase in the frequency and intensity
of natural disasters.(Hoegh-Guldberg et al., 2019) In Indonesia, which is an archipelagic
country with high vulnerability to natural disasters such as floods, droughts and sea level rise,
this impact is already starting to be felt.(De Priester, 2016) Therefore, the younger generation
plays an important role as agents of change who can encourage awareness and collective
action in dealing with the issue of climate change.(Adger, 2010)

One of the key instruments in building climate change awareness among the younger
generation is education.(Armstrong et al., 2018) Education is not just a transfer of knowledge,
but also a tool to shape attitudes and behavior.(Hungerford & Volk, 1990) Through education,
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children and young people can gain the knowledge necessary to understand the complexities
of climate change and its impacts on the environment and human life.(Schreiner et al., 2005)
Data from UNESCO shows that quality education can increase environmental awareness and
encourage pro-environmental action.(SchiRler et al., 2019) For example, environmental
education programs implemented in several schools in Europe have shown significant
increases in student participation in environmentally friendly activities.(Braus & Wood, 1993)
Therefore, it is important to integrate climate change issues into formal and non-formal
education curricula, so that the younger generation not only learns about this issue, but is
also trained to become drivers of change.(Adams et al., 2020)

Effective education on climate change must be interdisciplinary, combining scientific,
social and economic aspects.(Canlas & Kazakbaeva, 2023) Understanding climate change
involves not only the science of the atmosphere and the environment, but also its impacts on
local economies, public health, and social justice.(Page, 2007) For example, when students
learn about the impact of climate change on agriculture, they not only understand how higher
temperatures can affect crop yields, but also how this can impact food security and farmer
well-being.(Kumar, 2016) With this holistic approach, the younger generation can more easily
understand the relevance of climate change issues in their daily lives.(Macinnis-Ng et al.,
2024) In addition, teaching that involves discussion and problem solving can encourage
students to think critically and creatively in finding solutions to these complex
problems.(Olsson & Granberg, 2024)

Direct involvement in environmental projects can also increase the younger
generation's awareness and concern for climate change.(Syropoulos & Markowitz, 2024)
Programs such as tree planting, beach cleaning and plastic waste reduction campaigns have
proven effective in fostering a sense of environmental responsibility among young
people.(Sinha et al., 2024) In a study conducted by the National Geographic Society, it was
found that participation in environmental activities can increase an individual's understanding
and commitment to environmental issues.(Ewane, 2024) For example, tree planting programs
involving students not only give them hands-on experience of the importance of
reforestation, but also help them understand how trees contribute to carbon dioxide
absorption and the reduction of the greenhouse effect.(Raw et al., 2024) These kinds of
activities are not only educational, but also create a sense of togetherness and community
among the participants.(Pei et al., 2024)

However, the challenges faced in educational efforts regarding climate change cannot
be ignored.(Datta & Kairy, 2024) Many schools and educational institutions still lack
resources, both in terms of teaching materials and teacher training.(Qazi et al., 2024)
According to a report from the World Economic Forum, only 40% of countries in the world
have included climate change education in their national curriculum.(Chou & Wang, 2024)
This shows that there is still a lot of work to be done to ensure that young people receive
adequate education about climate change.(Devonald et al., 2024) Additionally, a lack of
awareness among educators about the importance of this issue may hinder efforts to
integrate it into the curriculum.(Jardinez & Natividad, 2024) Therefore, collaboration
between governments, educational institutions and non-governmental organizations is
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needed to create a learning environment that supports effective climate change
education.(Bowser et al., 2024)

The main aim of this research is to understand how education can contribute to
increasing climate change awareness among the younger generation.(Kim et al., 2024) In this
context, education is not just the delivery of information, but is also a powerful tool for
forming pro-environmental attitudes and behavior.(Saulick et al., 2024) Through a curriculum
that is integrated with environmental issues, the younger generation can be taught not only
about scientific facts related to climate change, but also about the social, economic and
cultural impacts of this phenomenon.(Saeed et al., 2024) For example, in project-based
education programs, students can be directly involved in activities such as tree planting or
waste management, which not only provides practical experience but also builds a sense of
responsibility towards the environment.(Chavula et al., 2024)

This research also aims to identify the most effective educational methods in conveying
information about climate change.(Brannon et al., 2024) One method that has proven
effective is experience-based learning, where students can learn through hands-on activities
that are relevant to their daily lives.(Harefa, 2024) For example, out-of-class programs that
invite students to observe and analyze changes in the environment around them can provide
a deeper understanding of the impacts of climate change.(Malik et al., 2024) Additionally, the
use of modern technology in education, such as interactive learning applications and online
platforms, can also increase student engagement.(Adiyono et al., 2024) In this way, students
not only become recipients of information, but also actively participate in a fun and
interesting learning process.(Zakiyah et al., 2024)

Through a comprehensive and integrated approach, education can be an important
pillar in creating a young generation who is aware and cares about environmental
issues.(Kumari & Dutta, 2024) By equipping them with the right knowledge and relevant skills,
we not only prepare them to face existing challenges, but also shape them into agents of
change who are able to encourage society to adapt and innovate in the face of climate
change.(Suprayitno et al., 2024) Therefore, it is important for educators, policy makers, and
society to work together to formulate effective and sustainable education strategies.(Khreisat
et al.,, 2024)

Method

The method used in this research is a qualitative approach, which allows researchers to
explore information in depth and understand complex phenomena.(Lim, 2024) This research
involved a survey of 150 students from various levels of education, from elementary school
to college. The selection of diverse respondents is important to obtain a comprehensive
perspective regarding students' understanding and awareness of environmental issues and
climate change. For example, elementary school students may have a more simple and basic
understanding of climate change, whereas college students tend to have more in-depth and
critical knowledge. Thus, it is hoped that analysis of data from various age groups can provide
a more complete picture of how education plays a role in forming environmental awareness
at various stages of development.
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Apart from the survey, in-depth interviews were conducted with 15 educators who have
experience in teaching material related to the environment and climate change. In this
interview, researchers sought to understand the teaching methods used by educators and the
challenges they face in delivering material that is often considered complex and less
interesting for students. For example, a teacher from a junior high school might use
environment-based projects to capture students' attention, while a lecturer at a college might
focus more on data analysis and case studies. Through these interviews, researchers were
able to identify patterns in different teaching approaches and how these approaches
influenced students' understanding of environmental issues.

Data obtained from surveys and interviews were then analyzed to identify emerging
patterns and themes.(Salmona & Kaczynski, 2024) This analysis not only involves grouping
data based on categories, but also in-depth interpretation of the meaning behind the data.
For example, if many students show low awareness of climate change, researchers can dig
deeper to find the causal factors, such as a lack of relevant teaching materials or uninteresting
teaching methods. On the other hand, if students demonstrate good understanding,
researchers can explore what elements contribute to that understanding, such as
involvement in environmental projects or interactive classroom discussions.

Results and Discussion
Results

The results showed that 75% of students who participated in environmental education
programs had a better understanding of climate change compared to those who were not
involved in the program. This shows the importance of integrating environmental education
in the school curriculum. In this context, environmental education does not only function as
an addition, but should become an integral part of the learning process that equips students
with the knowledge and skills necessary to face increasingly complex environmental
challenges. A better understanding of climate change, achieved by students involved in
environmental education programs, shows that they not only understand basic concepts, but
are also able to analyze the impacts of climate change on ecosystems and society.

Furthermore, 60% of students stated that they felt motivated to contribute to climate
change mitigation efforts after participating in relevant educational activities. This motivation
can be linked to the direct experience they gain during the program. For example, when
students engage in tree planting activities, they not only learn about the importance of trees
for the environment, but also experience the positive impact of their actions. This creates a
sense of ownership and responsibility towards the environment, which in turn encourages
them to take further action, such as participating in recycling campaigns or reducing plastic
use. This practical engagement has proven to be more effective in building student awareness
and engagement compared to traditional, more theoretical learning methods.

Educational programs that involve hands-on practice, such as tree planting and waste
management activities, have proven to be more effective in building student awareness and
engagement. These activities not only provide a fun learning experience, but also allow
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students to see firsthand the impact of their actions on the environment. For example, in a
tree planting project in schools in Jakarta, students not only learned about the types of trees
planted, but also about the ecosystem that supports the growth of these trees. In doing so,
they can understand the relationship between their actions and the overall health of the
environment. These activities also provide opportunities for students to work together in
groups, building social and collaborative skills that are important for their future.

Through data analysis, it was found that education that is integrated with
environmental issues in the curriculum can increase students' interest in this topic. This
integration can be done by linking science, mathematics and even art lessons with
environmental issues. For example, in science lessons, students can learn about the water
cycle and the impact of pollution on water resources. In math lessons, they can calculate the
carbon footprint of their daily activities. And in art lessons, students can create works that
depict the beauty of nature and the importance of preserving it. In this way, students not only
gain broader knowledge, but also see the relevance of environmental issues in various aspects
of their lives.

Concrete examples of the success of environmental education programs can be seen in
several schools in Indonesia, where the introduction of environmental-based projects in the
curriculum has increased student participation in conservation activities by up to 40%. These
schools not only teach theory, but also provide opportunities for students to be directly
involved in projects that have a positive impact on the environment. Waste management
projects where students learn about waste segregation and recycling, not only increase their
awareness of the importance of waste management, but also reduce the amount of waste
generated by the school. Thus, integrated environmental education not only provides
knowledge, but also creates significant behavioral changes among students.

Effective environmental education requires a holistic and integrated approach to the
curriculum. By providing practical experience and clear relevance to students' daily lives,
these programs can increase students' understanding and motivation to contribute to climate
change mitigation efforts. Through direct involvement and integration of environmental
issues in a variety of lessons, students not only become more aware of existing environmental
challenges, but also better prepared to take positive action. Therefore, it is important for
educators and policy makers to continue to support and develop innovative and sustainable
environmental education programs.

Discussion

Education has a crucial role in building climate change awareness among the younger
generation. In this increasingly urgent context, education is not just a transfer of knowledge,
but is also a very effective tool for forming pro-environmental attitudes and behavior.
Through proper education, the younger generation can be equipped with in-depth knowledge
about environmental issues and the impacts of climate change, so that they can become
active agents of change in society.

One effective way to teach about climate change is through educational programs that
involve simulating the impacts of climate change. For example, a project at school invites
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students to participate in a simulation of how climate change could affect their daily lives,
such as the impact of floods, drought, or changes in weather patterns. In this simulation,
students can experience firsthand the consequences of their actions, such as the use of fossil
energy or poor waste management. This hands-on experience not only helps students
understand the impact of their actions, but also increases information retention and
motivation to act. Research shows that experiential learning, such as simulations, can increase
student engagement and make them more aware of environmental issues.

Furthermore, it is important to integrate climate change education into the curriculum
at all levels of education. In this way, students not only learn about climate change in the
context of science, but also understand its implications in various scientific disciplines, such
as economics, politics, and society. For example, in economics lessons, students can learn
about the economic impact of natural disasters caused by climate change, such as losses
experienced by farmers due to crop failure. On the other hand, in social studies, they can
discuss how climate change affects vulnerable communities, and how public policy can play a
role in mitigating and adapting to climate change. By relating the issue of climate change to
various scientific disciplines, students can see the broader and more complex relationships
between the environment and their daily lives.

Education must also involve an interdisciplinary approach that allows students to think
critically about environmental issues. For example, students can be invited to carry out a
research project on the impact of single-use plastics on their environment. In this project,
they can collect data, analyze the results, and present their findings to classmates. This
process not only teaches them valuable research skills, but also encourages them to think
critically about possible solutions to reduce plastic use. In this way, education not only
provides knowledge, but also equips students with the skills necessary to face future
environmental challenges.

Additionally, it is important to involve parents and communities in climate change
education. Through parental involvement, students can discuss what they learn at school and
apply it to everyday life at home. For example, if students are learning about reducing carbon
emissions, they can encourage their families to use public transportation or cycling as an
alternative to using a car. Community involvement is also very important, as it can create an
environment that supports pro-environmental actions. For example, schools can collaborate
with local organizations to hold environmental clean-up or tree planting activities. By
involving communities, climate change education can achieve broader and more sustainable
impacts.

Education has a very important role in building awareness of climate change among the
younger generation. Through approaches involving simulation, curriculum integration,
interdisciplinary approaches, and community involvement, education can equip students
with the knowledge, attitudes, and skills necessary to become agents of change. By providing
relevant and contextual education, we not only shape students' understanding of climate
change, but also encourage them to act for a more sustainable future. Therefore, investing in
environmental education is an investment in a better future for future generations.
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Conclusion

In facing the challenge of climate change, education must be one of the main priorities
in efforts to build awareness among the younger generation. Climate change is not just an
environmental issue, but also a social, economic and political challenge that affects our daily
lives. In this context, education serves as a highly effective tool for instilling a deep
understanding of environmental issues and encouraging responsible action. By developing
relevant curricula and involving students in practical activities, we can create a generation
that is more environmentally conscious and responsible.

Research shows that through effective education, young people can be equipped with
the tools and knowledge necessary to confront climate change and contribute to creating a
more sustainable future. A study by Stanford University found that students involved in
environmental education programs showed significant increases in environmental awareness
and behavior compared to those who were not involved. These findings show that education
is not only about conveying information, but also about building positive attitudes and
behavior towards the environment.

Environmental education must be the main focus in facing the challenges of climate
change. By developing a relevant curriculum and involving students in practical activities, we
can form a younger generation that is more environmentally aware and responsible. Through
effective education, we not only provide knowledge, but also build the attitudes and
behaviors needed to create a more sustainable future. Therefore, collaboration between
schools, parents and government is very important to create a learning environment that
supports and encourages real action in dealing with climate change. Thus, education is not
just a transfer of knowledge, but also a strategic step in building awareness and collective
action to protect our planet.

References

Adak, S., Mandal, N., Mukhopadhyay, A., Maity, P. P., & Sen, S. (2023). Current state and
prediction of future global climate change and variability in terms of CO2 levels and
temperature. In Enhancing resilience of dryland agriculture under changing climate:
Interdisciplinary and convergence Approaches (pp. 15—-43). Springer.

Adams, S., Farrelly, T., & Holland, J. (2020). Non-formal education for sustainable
development: A case study of the ‘children in the wilderness’ eco-club programme in the
Zambezi region. Journal of Education for Sustainable Development, 14(2), 117-139.

Adger, W. N. (2010). Social capital, collective action, and adaptation to climate change. Der
Klimawandel: Sozialwissenschaftliche Perspektiven, 327—-345.

Adiyono, A., Hayat, E. W., Oktavia, E. D., & Prasetiyo, N. T. (2024). Learning interaction in the
digital era: Technological innovations and education management strategies to enhance
student engagement. Journal of Research in Instructional, 4(1), 205-221.

Armstrong, A. K., Krasny, M. E., & Schuldt, J. P. (2018). Communicating climate change: A
guide for educators. Cornell University Press.

Bowser, G., Ho, S. S, Ziebell, A., & Lazendic-Galloway, J. (2024). Networking and collaborating:
the role of partnerships across sectors to achieve educational goals in sustainability.

[21]



Sustainable Earth Reviews, 7(1), 17.

Brannon, L., Gold, L., Magee, J.,, & Walton, G. (2024). The potential of interactivity and
gamification within immersive journalism & interactive documentary (I-Docs) to explore
climate change literacy and inoculate against misinformation. In Journalism and
Reporting Synergistic Effects of Climate Change (pp. 98—128). Routledge.

Braus, J., & Wood, D. (1993). Environmental education in the schools: creating a program that
works! (Vol. 2). North American Association for Environmental Education.

Canlas, I. P., & Kazakbaeva, R. (2023). Interdisciplinary Approach to Climate Change Education.
In University Initiatives on Climate Change Education and Research (pp. 1-19). Springer.

Chavula, Y., Abdi, E., Uwimbabazi, A., Habowa, C., Mensah, G., Amanzi, L., Lungu, G., & Kayusi,
F. (2024). Bridging Environmental Education and Sustainable Development: An
Integrated Approach for a Greener Future.

Chou, P.-l., & Wang, Y.-T. (2024). The representation of sustainable development goals in a
national curriculum: a content analysis of Taiwan’s 12-Year Basic Education Curriculum
Guidelines. Environmental Education Research, 30(4), 591-608.

Datta, R., & Kairy, B. (2024). Decolonizing climate change adaptations from Indigenous
perspectives: Learning reflections from Munda Indigenous communities, coastal areas in
Bangladesh. Sustainability, 16(2), 769.

De Priester, L. (2016). An approach to the profile of disaster risk of Indonesia. Emergency and
Disaster Reports, 3 (2).

Devonald, M., Jones, N., lyasu Gebru, A., & Yadete, W. (2024). Rethinking climate change
through a gender and adolescent lens in Ethiopia. Climate and Development, 16(3), 176—
186.

Ewane, E. B. (2024). Understanding community participation in tree planting and
management in deforested areas in Cameroon’s Western Highlands. Environmental
Management, 73(1), 274-291.

Harefa, D. (2024). STRENGTHENING MATHEMATICS AND NATURAL SCIENCES EDUCATION
BASED ON THE LOCAL WISDOM OF SOUTH NIAS: INTEGRATION OF TRADITIONAL
CONCEPTS IN MODERN EDUCATION. HAGA: Jurnal Pengabdian Kepada Masyarakat,
3(2), 63-79.

Hoegh-Guldberg, O., Jacob, D., Taylor, M., Guillén Bolafios, T., Bindi, M., Brown, S., Camilloni,
I. A, Diedhiou, A., Djalante, R., & Ebi, K. (2019). The human imperative of stabilizing
global climate change at 1.5 C. Science, 365(6459), eaaw6974.

Hungerford, H. R., & Volk, T. L. (1990). Changing learner behavior through environmental
education. The Journal of Environmental Education, 21(3), 8-21.

Jardinez, M. J., & Natividad, L. R. (2024). The Advantages and Challenges of Inclusive
Education: Striving for Equity in the Classroom. Shanlax International Journal of
Education, 12(2), 57-65.

Khreisat, M. N., Khilani, D., Rusho, M. A., Karkkulainen, E. A., Tabuena, A. C., & Uberas, A. D.
(2024). Ethical Implications Of Al Integration In Educational Decision Making: Systematic
Review. Educational Administration: Theory and Practice, 30(5), 8521-8527.

Kim, Y., Kim, M., Lee, C., & Reisinger, Y. (2024). The influence of climate change and

[22]



environmental concerns on participation in new voluntourism by younger generations.
International Journal of Tourism Research, 26(4), e2724.

Kumar, M. (2016). Impact of climate change on crop yield and role of model for achieving food
security. Environmental Monitoring and Assessment, 188, 1-14.

Kumari, A., & Dutta, S. (2024). Importance of Education and Community Engagement for
Effective Waste Management Techniques. In Exploring Waste Management in
Sustainable Development Contexts (pp. 53—70). IGI Global.

Landsberg, H. E. (1970). Man-made climatic changes: man’s activities have altered the climate
of urbanized areas and may affect global climate in the future. Science, 170(3964), 1265—
1274.

Lim, W. M. (2024). What is qualitative research? An overview and guidelines. Australasian
Marketing Journal, 14413582241264620.

Macinnis-Ng, C., Ziedins, |., Ajmal, H., Baisden, W. T., Hendy, S., McDonald, A., Priestley, R.,
Salmon, R. A., Sharp, E. L., & Tonkin, J. D. (2024). Climate change impacts on Aotearoa
New Zealand: a horizon scan approach. Journal of the Royal Society of New Zealand,
54(4), 523-546.

Malhi, Y., Franklin, J., Seddon, N., Solan, M., Turner, M. G., Field, C. B., & Knowlton, N. (2020).
Climate change and ecosystems: threats, opportunities and solutions. In Philosophical
Transactions of the Royal Society B (Vol. 375, Issue 1794, p. 20190104). The Royal
Society.

Malik, H., Stronach, R. L., & Witzig, S. B. (2024). Nature photography: a spark for discussion
and action on environmental issues. Journal of Outdoor and Environmental Education,
1-23.

Olsson, J., & Granberg, C. (2024). Teacher-student interaction supporting students’ creative
mathematical reasoning during problem solving using Scratch. Mathematical Thinking
and Learning, 26(3), 278-305.

Page, E. A. (2007). Climate change, justice and future generations. Edward Elgar Publishing.

Pei, L., Poortman, C., Schildkamp, K., & Benes, N. (2024). Teachers’ and students’ perceptions
of a sense of community in blended education. Education and Information Technologies,
29(2), 2117-2155.

Qazi, M. A., Sharif, M. A., & Akhlaqg, A. (2024). Barriers and facilitators to adoption of e-
learning in higher education institutions of Pakistan during COVID-19: Perspectives from
an emerging economy. Journal of Science and Technology Policy Management, 15(1),
31-52.

Raw, J., Woodman, C., & Kaur, G. (2024). One Health, One Forest: Harnessing Reclaimed
Wood as a Sustainable Solution. One Health Innovation, 2(2).

Saeed, A., Alam, H., & Farhad, A. (2024). UNDERSTANDING EARLY CHILDHOOD
EDUCATORS’PERSPECTIVES ON CLIMATE CHANGE EDUCATION CASE STUDY FROM
KARACHI, PAKISTAN. Pakistan Journal of Educational Research, 7(1), 100—118.

Salmona, M., & Kaczynski, D. (2024). Qualitative data analysis strategies. In How to Conduct
Qualitative Research in Finance (pp. 80-96). Edward Elgar Publishing.

Saulick, P., Bekaroo, G., Bokhoree, C., & Beeharry, Y. D. (2024). Investigating pro-

[23]



environmental behaviour among students: towards an integrated framework based on
the transtheoretical model of behaviour change. Environment, Development and
Sustainability, 26(3), 6751-6780.

Schreiner, C., Henriksen, E. K., & Kirkeby Hansen, P. J. (2005). Climate education: Empowering
today’s youth to meet tomorrow’s challenges.

Schifler, D., Richter, T., & Mantilla-Contreras, J. (2019). Educational approaches to encourage
pro-environmental behaviors in Madagascar. Sustainability, 11(11), 3148.

Sinha, R. K., Kumar, R., Phartyal, S. S., & Sharma, P. (2024). Interventions of citizen science for
mitigation and management of plastic pollution: Understanding sustainable
development goals, policies, and regulations. Science of The Total Environment, 176621.

Suprayitno, D., Iskandar, S., Dahurandi, K., Hendarto, T., & Rumambi, F. J. (2024). Public Policy
In The Era Of Climate Change: Adapting Strategies For Sustainable Futures. Migration
Letters, 21(S6), 945-958.

Syropoulos, S., & Markowitz, E. (2024). Responsibility towards future generations is a strong
predictor of proenvironmental engagement. Journal of Environmental Psychology, 93,
102218.

Zakiyah, Z., Boonma, K., & Collado, R. (2024). Physics learning innovation: Song and
animation-based media as a learning solution for mirrors and lenses for junior high
school students. Journal of Educational Technology and Learning Creativity, 2(2), 54—62.

[24]



