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ABSTRACT: Earth's society is facing a complex problem, it is climate change. This phenomenon has 

caused significant impacts on human life, such as water crises, natural disasters, health problems, food 

shortages, and other socio-economic challenges. Educational must contributes to this important matter. 

Therefore, the development of a sustainable educational framework to address this issue is imperative. 

Education is a strategic field to influence individuals, particularly students to develop knowledge, skills, 

and the capacity to adapt and mitigate to climate change. Based the importance of sustainable 

education to face climate change problems, needed to study about the approach of climate change-

related learning. The aim of this research is to gain an in-depth insight into the various approaches of 

Climate change Education (CCE) application in primary and secondary school. This study used a 

systematic literature review method to collect and analyse data from 28 articles relevant to the topic 

under study. So far, there hasn't conducted study about the approach climate change learning with SRL 

(Systematic Review of Literature) methode from 2015 to 2024 from diverse prespectives. Results of the 

study classified various of approaches, there are curriculum, professional development, learning model, 

interdicipliner, project, and community approach. This research shows that climate change education 

involves not only students and teachers but also the local community. The implications of the results of 

this study are useful for the development of climate change education as sustainability education.   

 

Keywords: climate change education, sustainability education, climate change learning, personal 

development, curriculum 

 

INTRODUCTION  
The climate crisis is the greatest social challenge of the 21st century. It requires mitigate and adapt 

actions climate change to reduce greenhouse emissions [1]. Climate change is a threat to current and 

future generations because it influences animal, crop types and yields, vegetation patterns, and 

cropping season's length [2] and the phenomenon represents a significant threat to the development 

and health over the last century. It threatens respiratory, cardiovascular and renal wich may be triggered 

by heat waves or air pollution [3]. Therefore, ducational researchers from several diciplinary and 

methodological traditions must contribute to this most important matter.  

Education at all school levels is essential to face the challenges of climate change for a better living 

environment in the future [1]. Education plays a pivotal role in this endeavour, particularly through the 

formal education system and other avenues of public enlightenment [4], to ensure that future 

generations are equipped with the knowledge and awareness to make informed decisions. It is therefore 

considered that education is the most effective method for transforming a people's social, psychological, 

physical, political, intellectual and developmental characteristics. The curriculum is the means by which 

this transformation is achieved [2]. Education has the potential to influence attitudes and shape 

commitments and actions throughout the lifespan. The successful mitigation and drawdown of global 

CO₂ levels will require a structural approach, with education representing a crucial element of social 

infrastructure [5]. Climate change would seem to some to be a pressing issue which American schools 
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should take up as a topic of inquiry [6]. The most significant potential contribution of education to 

effective climate change adaptation is its capacity to facilitate preparation for and learning from climate 

impacts [7]. Education for Sustainable Development (ESD) is fundamental topic for educational 

institutions in Philippines. Knowledge can modify behavior, raising awareness wich may affect self-

efficacy in decreasing the impact of human activity [8].  

Teaching climate change is a challenge for teachers. Developing a deep understanding about 

climate change is challenging for teacher because the underlying scientific principles are complex, and 

understanding why scientists that Earth's global climate is changing is also complex. To gain better 

understanding, students need to engage in epistemic cognitive processes that reflect scientific 

reasoning used to connect evidence and explanations [9].  Based of it, the aim of this research is to 

gain an in-depth insight into the various approaches of Climate change Education (CCE) application in 

primary and secondary education. This study employs the Systematic Literature Review (SLR) method 

to gather, analyze, and synthesize data from various relevant articles spanning from 2015 to 2024. The 

novelty of this research lies in the comprehensive and systematic SLR approach employed to explore 

various overview of CCE approaches.  The study provides an overview of curriculum, personal 

development, learning model, interdisciplinary, project, and community (indigenous community) 

approaches.   

 

RESEARCH METHODS  
The study utilized the Systematic Literature Review (SLR) method, which entailed the identification, 

examination, evaluation, and interpretation of all research studies gathered and PRISMA (Preferred 

Reporting Items for Systematic Reviews and Meta-analyses) as a tool and guide for assessing 

systematic reviews. In the field of health, systematic reviews and meta-analyses are instrumental tools 

for producing reliable summaries of healthcare information for clinicians, decision makers, and patients. 

The PRISMA statement was developed to enhance the reporting of systematic reviews and meta-

analyses [10, 11]. The PRISMA statement was developed with the specific purpose of enhancing the 

reporting of systematic reviews that incorporate network meta-analyses. The PRISMA statement is a 

reporting guideline designed to optimize the comprehensiveness of reporting in systematic reviews and 

meta-analyses [12].  

 
 

FIGURE 1. Flow diagram illustrating the process of selecting scientific studies according to the 

PRISMA guidelines  



                                                                                                                                            S. Luthfia 

33 International Journal of Chemistry Education Research – Vol. 9, Iss. 1, April 2025 

 

 

The SLR method with PRISMA helps researchers to gain in-depth insights into various approaches 

to implementing Climate Change Education (CEC). The data and findings presented in this study are 

based on a systematic and balanced analysis of relevant sources. The key search term was used, the 

keyword is climate change education* OR sustainable education* OR learning* OR teaching* OR 

curriculum* OR approach* NOT university from 2015 to 2024. A total of 440 studies were screened from 

Google Scholar, Scopus, and Springer through Harzing’s Publish or Perish application. There are 28 

relevant articles were identified and collected by the researcher. Twenty-eight articles were selected 

based on their alignment with Climate Change Education (CCE) learning approaches or strategies in 

schools worldwide. The selection criteria included relevance to formal education, a focus on primary 

and secondary levels, and empirical evidence supporting the effectiveness of these approaches. The 

researcher excluded the university level, thus the study is limited to the early childhood, primary and 

secondary education levels. The PRISMA (Preferred Reporting Items for Systematic Reviews and 

Meta-analyses) schema is presented in Figure 1.  

 

RESULT AND DISCUSSION  
The twenty-eight relevant articles were identified and summarised into a graph in Figure 2 and the 

researcher will explain for each approach.  

 

 
FIGURE 2. CCE approaches in the world 2015-2024 

 
3.1   Curriculum 

The following Table 1 presents the results of an analysis of 3 articles on the CCE curriculum. 

 

TABLE 1. CCE curriculum 

Titles Results References 

Bicycle model on climate 

change education: 

presenting and 

evaluating a model 

The research posits that the bicylce curriculum 

contributes to CCE (Wheels: knowledge and thinking 

skills; Frame: identity, values, and worldview; Chain 

and pedals: action; Saddle: motivation and 

participation; Brakes: operational barriers; Lights: 

hope and emotion; Handlebar: future orientation) 

[13] 

The views of teachers in 
England on an action-
oriented climate change 
curriculum 

The majority of teachers in the UK (51%) favour a 
cross-curriculum approach involving six or more 
subjects, which would deliver CCE (interdisciplinary 
CCE). Teachers favour action-based and social justice 
CCE (Climate Change Education) curriculum. These 
include mitigation projects such as conservation, local 
tree planting and family advocacy. Local campaigns 
(e.g. legal demonstrations) are considered appropriate 
in the primary/middle school transition period 

[14] 

3

2

11

5

2

5

Curriculum

Professional Development 

Learning Model 

Interdisipliner

Project

Community Approach 

CCE Approaches
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Titles Results References 

A Structural Model of 
Future-Oriented Climate 
Change Optimism in 
Science Education: 
PISA Evidence from 
Countries with Top 
Environmental 
Protection Index 

PISA data shows that 15-year-old students from 
Denmark, the UK and Finland show low levels of 
optimism about the future of climate change. This is 
partly influenced by informal science literacy including 
multimodal and multimedia texts. Therefore, there is a 
need to develop a future-orientated climate education 
optimism curriculum. Optimism is based on an attitude 
of hope and anticipation 

[15] 

 

The first study for the curriculum aspect is presented in the form of a bicycle model. The CCE model 

is imaged as a bicycle that requires all of it parts function together and needed a user to be constant 

motion. The bicycle model was well presented had highlighted the essential aspects of CCE and putting 

these parts together to form one entity (knowledge and thinking skills; identity, values, and worldview; 

action; motivation and participation; operational barriers; hope and emotion; future orientation) [13]. In 

line with this model, Cheung [15] stated that the Optimism Curriculum as a further insight into developing 

future-oriented CCE. Future-oriented optimism curriculum encompassing hope and anticipation the 

climate future. Background Developed this curriculum based on the outcome of 15-year-old students' 

optimism about climate change future was conducted on the PISA in Denmark, UK and Finland. Based 

on this finding, students' hope and anticipation about climate change needs to be developed and a 

future-oriented optimism curriculum is part of the solution. 

In addition, CCE's interdisciplinary curriculum was action-based and social justice was another good 

insight [14]. A social justice curriculum was recommended in the 21st century [16]. Howel and Allen [17] 

found that the social justice implications of climate change have been recognised by educators in the 

UK. Social justice principles had significant benefits such as personal reflection, challenge, and 

evaluation [18]. Trott [19] outcome study showed that young people recommended an emphasis on 

equity and action-oriented CCE to equip all learners with the knowledge and skills to make an active 

contribution to climate change. 

 

3.2   Professional Development  

The following Table 2 presents the results of an analysis of 2 articles on the professional 

development.  

TABLE 2. Professional Development on CCE  

Titles Results References 

Climate Change 
Professional 
Development: Design, 
Implementation, and Initial 
Outcomes on Teacher 
Learning, Practice, and 
Student Beliefs 

The Climate Change Academy is a hybrid professional 

development programme, combining face-to-face and 

online learning, designed to equip formal and informal 

science teachers at the primary and secondary levels with 

the knowledge and skills to effectively teach climate 

change. The programme's outcomes demonstrate that it 

has enhanced climate learning and pedagogical 

strategies for teaching climate change.  

[20] 

Marine Science, Climate 
Change, and the Next 
Generation Science 
Standards: Understanding 
the Knowledge and 
Perspectives of K-8 New 
Jersey Teachers 

The findings indicated that educators lacked the requisite 
preparedness to effectively address climate change in the 
classroom. On a scale of 0-10, the average teacher 
confidence in their ability to teach climate change was 
5.1, while the average interest in learning about effective 
climate change teaching was 7.8. In light of the 
aforementioned findings, this research proposes the 
following recommendations: 
1. The design of a teacher professional development 
experience through the NGSS website should engage 
with crosscutting concepts, science practices, and core 
areas. 
2. The NGSS standards should identify clear examples of 
climate change.  
3. Present clear descriptions of climate change science 
phenomena and activities 

[21] 
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The teaching of climate change requires a high level of preparation on the part of educators, given 

the magnitude of the challenge it presents to the planet. A significant number of educators find the 

subject of climate change challenging to teach due to their limited understanding of the scientific 

principles involved and the prevalent perception of controversy or threat to personal beliefs, which is 

often misplaced [22]. Professional development (PD) in the teaching of climate change is an essential 

element in the acquisition of conceptual knowledge by both teachers and students [23] The results of 

the study showed that professional development could enhance teachers' knowledge and skills to teach 

climate change effectively. Teachers can design effective pedagogical strategies for teaching climate 

change. The government should contribute for CCE and provide programme or website to develop 

professional development or material content [20, 21].  

 
3.3   Learning Model  

The following Table 3 presents the results of an analysis of 11 articles on the learning model. 

 

TABLE 3. Learning model of CCE 

Titles Learning Model  Aspects References 

Enhancing Primary School 
Students' Knowledge about 
Global Warming and 
Environmental Attitude 
Using Climate Change 
Activities 

A 5E learning cycle approach 
(engagement, exploration, 
explanation, elaboration, and 
evaluation) 

Knowledge and 
attitude 
 
 
 

[24] 

Western Australian High 
School Students’ 
Understandings about the 
Socioscientific Issue of 
Climate Change 

A inquiry-based module (included 
activities used analogy, perdiction-
observation-explanation, direct 
investigation, and argumentation)  

Knowledge 
(interconnection 
concepts) 
 
 
 

[25] 

Climate change games as 
tools for teaching and 
engagement, Games and 
climate literacy, 
Gamification to prevent 
climate change: A review of 
games and apps for 
sustainability 
 

Gamification Attitudes 
 

[26, 27, 28] 

Designs for learning about 
climate change as a 
complex system 

PF (Productive Failure)  Student’s 
interest on 
Climate change 
topic 

[29] 

Immersive Virtual Reality 
Field Trips Facilitate 
Learning About Climate 
Change 

Immersive Virtual Reality (IVR)  Knowledge and 
attitude 

[30] 

Understanding Climate 
Change Topics Critically 
Through Android-based 
Module for Student 

Android-based modules with the 
Search, Solve, Create, and Share 
(SSCS)  

Critical thinking-
skills 
 
 

[31] 

Assessing the Impact of 
Weather and Climate 
Curriculum on Youth 
Science Comprehension 

The integration of inquiry-based 
learning and experiential education  

Knowledge 
 
 
 

[32] 

Application of Immersive 
Virtual Learning to 
Understanding Climate 
Change Concepts and 
Thinking Process Skills 

Immersive Virtual Learning (IVL)  Knowledge and 
thinking skills 

[33] 
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Titles Learning Model  Aspects References 

Enhancing Critical Thinking 
On Climate Change: 
TPACK Implementatition in 
PBL With Digital Posters  

The integration of the PBL 
(Problem-Based Learning Model) 
and digital poster within the TPACK 
(Technological, Pedagogical, and 
Content Knowledge)  

Critical thinking-
skills 

[34] 

 

A review of the literature suggests that educators can improve the different aspects and there are 

knowledge, attitudes, interest in the CCE topic, thinking skills especially critical thinking. This learning 

models supports the objectiv of CCE. The objective of environmental education is not merely to enhance 

the knowledge base of individuals, but also to facilitate the development of sustainable societies by 

fostering changes in environmental attitudes and behaviours. The results of the study provide insight 

for teachers to apply various learning models which are summarised in Table 3. 

 

3.4   Interdisciplinary 

The following Table 4 presents the results of an analysis of 5 articles on the interdisciplinary. 

 

TABLE 4. Interdisciplinary of CCE 

Titles Results References 

Student development of model-

based reasoning about carbon 

cycling and climate change in a 

socio-scientific issues unit 

The socio-scientific issue (SSI) model offers a 

constructive approach for secondary students 

to develop robust conceptual frameworks 

concerning the interconnections between the 

carbon cycle and climate change. 

[35] 

Preparing engineering students for 

collaborative project-work Piloting 

an online course on PBL and 

project management 

The SCA (Science, Camera, Action) 

programme is an  climate change learning 

based on participatory art. It was conducted 

after school for 15 weeks. The programme 

employed the photovoice method, which is a 

form of action research. This involved the use of 

digital photography to identify problems, 

facilitate team and social discussion, and 

encourage change in action. 

[36] 

Learning about climate change in, 

with and through art 

The utilisation of art as a pedagogical tool has 

the potential to facilitate transformative and 

profound learning in the context of climate 

change education. 

[37] 

Analysis of Needs for 

Development of Android-Based 

Socioscientific Issues Teaching 

Materials on the Topic of Climate 

Change to Improve Students' 

Decision-Making 

The findings of the study indicated that students' 
capacity to make informed decisions regarding 
climate change remains limited, with their 
decisions largely influenced by their personal 
perspectives. In light of these findings, it is 
imperative to develop socio-scientific materials 
based on Android for the context of climate 
change, with the aim of fostering the decision-
making abilities of students. 

 

[38] 

An educational project exploring 

the synergy between art and 

science to improve understanding 

and awareness of climate change 

Students' understanding of climate change 

phenomena and actions can be enhanced 

through arts and science-based learning 

approaches. Through an arts and science 

integration workshop from March to May 2024, 

students were invited to imagine climate change 

and create artistic worlds through interactive 

photos and virtual maps. This process involves 

both scientific and artistic processes. 

[39] 
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The finding of the study indicated that integrating interdisciplinary or intradisciplinary approaches 

from diverse sources of knowledge, such as social and natural sciences, is a complex yet crucial 

endeavour in climate change research and the development of climate change action strategies [40]. A 

number of interdisciplinary journals have demonstrated that CCE can be integrated with the arts or 

humanities [36, 37, 39]. Abalos [39] posited that strong synergi of scientific and artistic perspectives on 

climate change can evoke a sense of moral responsibility in students, motivating them to engage in 

proactive action through suprising and fun way experience and emotions in learning process. The CCE 

topic for young people is perceived as being of an abstract, distinct, and complex nature, and 

contributes to the development of feelings of sadness, hopelessness, and anxiety. Those engaged in 

the teaching and facilitation of young people, as well as those engaged in research, can utilise the 

potential of the arts [37].  

A socio-scientific approach could be employed in the context of climate change education [35, 38]. 

Socio-scientific issues can creates ideal context for bridging science and lived experience of students 

[41]. Socio-scientific Issue (SSI) is a new trend in science education to promote the science literacy. 

Science lietarcy promotes a potential learning alternative that involves the aspects of science and 

society. The resolution of SSI cannot be achieved through the exclusive application of scientific 

knowledge. Rather, it necessitates the integration of diverse social elements and viewpoints [42]. The 

phenomenon of climate change is a complex context, comprising both scientific knowledge and social 

aspects. The SSI can be an effective approach to teaching about it. 

 

3.5   Project 

The following Table 5 presents the results of an analysis of 2 articles on the project of CCE.  

 

TABLE 5. Project of CCE 

Titles Results References 

Education for what? Shaping the field of 

climate change education with children 

and young people as co-researchers 

The Climate Change + Me project, which 

is government-funded and supported, 

provides children and young people with 

the opportunity to adopt a proactive 

stance on climate change and 

environmental issues. 

[43] 

You and CO2: a Public Engagement 

Study to Engage Secondary School 

Students with the Issue of Climate 

Change 

The "You and CO2" programme is a 

STEAM initiative that aims to foster self-

reflection among students on 

environmental issues and encourage 

them to engage in positive social action. 

Upon completion of the programme, 

students are tasked with producing digital 

fiction, thereby affording them the 

opportunity to engage in creative 

exploration. 

[44] 

 
CCE can teach through project-based learning [44, 41]. Project-based learning involves students 

working on vital and engaging real-world challenges over an extended period of time. The study's 

findings indicate that CCE can be effectively implemented through projects, motivating students and 

social to adopt proactive and socially engaged approaches to addressing climate change [43, 44].  

 

3.6   Community Approach 
The following Table 6 presents the results of an analysis of 5 articles on the community approaches 

of CCE.  

TABLE 6. Community approach of CCE  

Titles Results References 

What Is Climate Change Education? The co-curricular initiative and 

community approach represents a 

potential solution to the issue of time 

constraints within the curriculum and the 

[45] 
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Titles Results References 

integration of climate change learning in 

the classroom. 

The status of Indigenous knowledge, 

environmental issues and climate 

change in science education: Talanoa 

from Ha 'apai (Tonga) and Port Vila 

(Vanuatu) 

The indigenous communities of Ha'pai 

and Port Villa are committed to upholding 

their cultural and ancestral values. In light 

of this, educational institutions have the 

potential to develop an inclusive 

curriculum that incorporates local cultural 

values in order to address the challenges 

posed by climate change and natural 

disasters. 

[46] 

A case for climate justice education: 

American youth connecting to 

intragenerational climate injustice in 

Bangladesh 

This study promotes climate change 

education as applied contextual learning 

(from abstract to real phenomena) and 

calls it a social justice approach. 

Students carry out this programme by 

visiting slum settlements in Dhaka, 

Bangladesh. Students directly learned, 

interviewed, surveyed and directly felt the 

impact of climate change. 

[47] 

Climate change education in the 

humanities classroom: a case study of 

the Lowell school curriculum pilot 

Humanities-based CCE can increase 

students' literacy and enthusiasm for 

climate change. In addition, the focus on 

action or solutions can be strengthened 

by incorporating authentic and 

meaningful action projects in local 

communities. Examples such as field 

trips, reforestation projects, developing 

school-community collaborations 

enhance project-based learning that has 

meaningful impact.   

[48] 

 

A review of several academic journals has revealed a variety of insights related to the CCE through 

a community approach. The studies conducted by [46] indicated that the CCE could be effectively taught 

through an indigenous community-based approach. Indigenous which also known as traditional or local 

knowledge refers to place-based knowledge rooted in the culture and traditions of a particular 

community. The study by [49] demonstrated that indigenous knowledge constituted a significant 

repository of information and practices for enhancing adaptive capacity in the Pacific region in the 

context of climate change. Furthermore, it could also foster conservative attitudes within the community. 

The findings of study showed that connection between indigenous communities and ancestral 

territories, emphasised the significance of upholding indigenous sovereignty over land for sustainable 

adaptation to climate change. Relational learning is important as a form education, fostering resilience 

rooted in preserving traditional practices and spaces [50]. Based on that, it given insight for us that 

utilising indigenous community for CCE is one good suggestion to consider.  

 

CONCLUSION  
The success of CCE (Climate Change Education) learning in schools must pay attention to various 

aspects, namely curriculum, teacher self-development, learning approaches, and utilizing the 
community. CCE cannot only be taught in one subject, but must be integrated with various subjects at 
school (multidisciplinary). The government should give serious attention to CCE such as providing 
websites, materials, and professional development training for teachers like in the UK.  Cooperation 
between school and community is also important to encourage meaningful CCE learning for students 
through various projects with the community. For researchers, an area that still needs to be explored or 
that needs to be investigated further is indigenous communities for CCE learning to improve the ability 
of communities to adapt and mitigate this phenomenon. The findings of this study review contribute to 
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the advancement of knowledge especially for governments, school policy holders and teachers. CCE 
cannot be implemented if the government does not support or establish a system that cares about the 
environment and sustainable lifestyles. 
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