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Abstract: Climate change has felt by all individual now. Its impact is massive change in human daily 

life across countries. Therefore, it is necessary to assess students, as a youth, climate change 
perception. This study aimed to analyze the tenth grader students’ climate change perception. This study 
is a quantitative design, with survey method. Using questioners, we were collected 283 high school 
students in Malang, Indonesia. All students are willing to giving their answer to the questions. Students 
were asked to rate the items based on the quality and relevance to the type of climate change perception 
that these items were supposed to assess on a scale from 1 (Terrible) to 5 (Excellent). The five items for 
each type of climate change perception were selected with 25 item questions in total. Five categories 
are: 1) reality (Q1-Q5), 2) causes (Q6-Q10), 3) valence of consequences (Q11-Q15), 4) spatial distances 
(Q16-Q20), 5) temporal distances (Q21-Q25). This study reveals that students have a belief that climate 
change is real. Some students have used to doing good habits to reduce energy use and have the will 
to tackle the crisis. Students also believe that climate change was caused by the human activities rather 
than natural phenomenon. Students have a good understanding of climate change, but there are still 
many students who have not yet taken their action to tackle climate change. From the result, we briefly 
argue that student’s climate should be integrated in school learning in a form of climate change education 
to ensuring them taking their climate action in daily life. 
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Introduction 
 
Climate change has been faced by nations, including in Indonesia. Climate change has reportedly 

occurred since the industrial revolution (Wandana et al., 2020). CO2 concentration in the atmosphere 

had risen to 48% above its pre-industrial level (before 1750). This situation was driven by human 

activities including coal electricity sources, deforestation (Leon et al., 2022), land use land change 

(Hansen et al., 2001; Ward et al., 2014), and transportation are the main sectors producing carbon 

dioxide. Other activities such as animal husbandry and poor waste handling also contribute to CH4 gas 

emissions which also causing global warming (Rojas-Downing et al., 2017). Greenhouse gases, i.e CO2, 

CH4, CFCs cause the retention of some solar heat on the earth called the greenhouse effect and cause 

global warming. Thus, global warming and climate change lie in the cause-and-effect, human-induced 

warming contributes to broader changes in the Earth’s climate system, manifesting as alterations in 

various climate parameters and patterns. 

Signs of global warming can be seen from the rising sea levels, loss of a number of small islands (van 

der Ploeg et al., 2020), and the melting ice (Walsh, 2013). While the impact of the climate crisis can be 

seen in almost all countries and threatens food security (Gezimu Gebre et al., 2023; Gitz et al., 2016), 

gives rise to new disease outbreaks (Assunção et al., 2018; Hauser et al., 2021). Indonesia is 

geographically an archipelago surrounded by oceans making it vulnerable to natural disasters such as 
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storms and floods. The threat of drought also often hits a number of regions of Indonesia, especially 

eastern Indonesia. Furthermore, it is crucial for people to taking part of mitigation and/or adaptation 

strategies addressing the climate change (Anderson, 2012). Therefore, climate change perception 

among individual is the key factor to mitigate and adapted in the climate crisis.  

Studies on investigating climate perception been done across nations (Aleixo et al., 2021; Prasad & 

Mkumbachi, 2021; Ratinen, 2021; Wang & Zhou, 2020; Zeeshan et al., 2021). The geographical 

distribution of climate change perception is of paramount importance in contemporary climate discourse, 

reflecting the nuanced ways in which diverse communities experience and interpret the impacts of 

climate change. Recent research underscores the significance of regional context in shaping public 

awareness and attitudes toward climate change. For example, a study highlighted the spatial variability 

in climate change beliefs across the United States, emphasizing the role of local climate experiences 

and political ideologies in influencing public perception (Spektor et al., 2023). Additionally, the work 

explored the connection between geographic location and adaptation strategies, recognizing the need 

for region-specific approaches to address the differential impacts of climate change on vulnerable 

communities (Fu et al., 2022). Understanding the geographical nuances is crucial for tailoring 

communication and policy efforts, as emphasized by recent findings from the Yale Program on Climate 

Change Communication (Leiserowitz, 2019), which reveal the importance of localized messaging to 

effectively engage communities in climate action. Recognizing and respecting these geographic 

variations in climate change perception is instrumental in developing targeted and contextually relevant 

interventions to foster sustainable practices and resilience at both local and global scales.  

From the literature review we have described, a study on students’ climate change perception among 

Indonesian students is still limited. Because the geographical influence students’ climate change 

perception, country such as Indonesia is matter to investigate. Indonesia have facing several disasters 

and social issues which related to the climate change, it become crucial to take primary step to tackling 

this problem. Indonesia is located in the equatorial region which provides climate opportunities and 

challenges. Phenomena such as floods, droughts, heat waves are very likely to occur in climate change 

scenarios, but Indonesia also has extensive tropical forests that can absorb carbon which causes 

greenhouse gases. This study aims to explore high school students’ climate change perception at 

Malang City, one of the cities which impacted by the climate change. Students are important subjects in 

the evaluation of climate change perception, because young people can be agents of sustainable 

change. By knowing the perception of climate change, we can determine steps in carrying out mitigation 

and adaptation efforts through education with holistic and systematic, so as to achieve the goal of SDGs 

13-climate action. 

 

Method 
 

Research Setting 
This study adopted a cross-sectional survey design (Cresswell, 2011). This cross-sectional survey 

design in this research was conducted in May-September 2023 at six senior high schools at Malang, 

East Java, Indonesia. This study aims to analyse high school students’ climate change perception. The 

cross-sectional design provides researchers to measure and observe variable at the same time (Ibrohim 

et al., 2023).   
 

Participant 
In this study, we aimed for a sample size of 283 participant. Participants was 10th graders of six high 

school student at Malang City, East Java, Indonesia. Those willing to participate were provided with the 

link to the online questionnaire. The participants’ demography was present at Table 1. 

 

Table 1. Participants’ Demography 

Criteria Groups n (N=283) Percentage (%) 

Gender Male 99 34.98 

 Female 184 65.02 

Age >15 5 0.02 

 15-16 268 94.67 

 <16 10 35.33 
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Based on Table 1, the most participants were women (65.02%) while men were only 34.98%. The 

average age of participants in this study was in the age range of 15-16, which was 94.67%.  

 

Instruments and Data Collection 
Students were asked to rate the items based on the quality and relevance to the type of climate change 

perception that these items were supposed to assess on a scale from 1 (Terrible) to 5 (Excellent). The 

five items for each type of climate change perception were selected with 25 item questions in total. Five 

categories are: 1) reality (Q1-Q5), 2) causes (Q6-Q10), 3) valence of consequences (Q11-Q15), 4) 

spatial distances (Q16-Q20), 5) temporal distances (Q21-Q25). This research instrument adapts from 

the climate change perception instrument developed by van Valkengoed, Steg & Perlaviciute (2021). 

Questions are distributed in the form of Google Forms. This is done to support paperless programs. The 

research permit was certified by the department on education Malang, East Java and the principal. 

Licensing is used to ensure that these activities are known and granted permission by the school. After 

obtaining permission to collect data, researchers gave questionnaires to six biology teachers in six 

schools to distribute to students. The questionnaire was carried out at the end of the biology learning 

hour for approximately 30 minutes, so as not to interfere with the course of learning at school. The 

teacher will check students who have and have not completed the questionnaire. On the google form, it 

has been arranged once so that students can only answer the questionnaire once. 

 

Data Analysis 
The data obtained is the result of filling out student questionnaires stored in Google Form. Data is 

downloaded in .csv form and then converted into .xls for easy data analysis. Next, the data obtained are 

sorted by gender and age. These two criteria are important factors in the analysis of climate change 

perceptions because gender is closely related and influential to climate change perceptions (Bessah et 

al., 2021; Haque et al., 2023). While age describes the cognitive level of students or participants in this 

study. Next, the data is sorted by answers and scores. The highest score was 5 (strongly agree) and the 

lowest was 1 (strongly disagree) for questions that expressed agreement with the statement. Other 

questions have the highest score of 4 (always) and the lowest score of 1 (never) for questions that ask 

frequency. Meanwhile, other questions ask for feelings of care or willingness to be acted on given a 

choice of score ranges of 1-10. Data that has been converted into scores is searched for the frequency 

that appears the most and expressed in percentage form. This percentage illustrates the student's 

perspective on climate change. 

 

Results and Discussion 

 

The result of climate change perception among high school students present below. Students’ climate 

change perception figuring the seven indicators; 1) climate change related behavior, 2) climate reality, 

3) climate change causes, 4) valence of consequences, 5) spatial distances, 6) temporal distances, 7) 

willingness to act.  

 

 
Figure 1. Questions assessing climate change related behavior among 283 students 

 

Questions on Figure 1 present the students' climate change related behavior. The majority of students 
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stated that they sometimes carry a shopping bag when shopping (56.2%), sometimes use a bicycle when 

traveling not far from home (37.5%), always turn off the electronic devices after use (48.8%), and 

sometimes participate in greening movement (50.9%). Sustainability behavior looks better in students' 

habits of turning off electronic devices rather than using bicycles. The same categories were mentioned 

most frequently when participants were asked to describe the contributions, they were already making 

to climate reality (Figure 2). 

 

 
Figure 2. Questions assessing climate reality among 283 students 

 

Questions Figure 2 represents the students' acceptance of climate reality. The majority of students say 

believe that climate change is real (60.1%), the world climate is changing (70%), and climate change is 

happening (44.9%). When students were asked negative questions, such as climate change is not 

happening, most of them answered disagree (43.3%) and strongly disagree (34.3%). Another negative 

statement was I do not believe climate change is real, most students answered disagree (44.9%). While 

the link of climate change cause students' perception tends to be caused by human activities (Figure 3). 

 

 
Figure 3. Questions assessing climate causes 
 
Questions at Figure 3 representing the students’ perception on climate change causes. The majority 
students believe that human activities are the main causes of climate change (60,1%), climate change 
occurs naturally (48,4%), climate change is largely caused by human activities (62,2%), the main cause 
of climate change is human activity (61,8%), and climate change is caused by natural processes (50,2%). 
Students seem confused about whether climate change is a natural phenomenon, or human induced 

34,3

29,3

0,7

43,1

1,1

44,9

0,4

2,8

19,8

7,4

20,1

6,7

60,1

1,4

70

4,6

71

37,1

21,6

21,2

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%100%

1. I believe that climate change is real

2. Climate change is NOT happening

3. The world climate is changing

4. I do not believe that climate change is real

5. Climate change is happening

Strongly disagree - 1 Disagree - 2 Tent to agree - 3 Agree- 4 Strongly agree - 5

1,4

9,2

1,4

0,7

14,5

14,1

36,7

13,1

20,1

50,2

60,1

48,4

62,2

61,8

29

23,7

4,6

21,9

17

3,2

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%100%

1. Human activity is the main cause of
climate change

2. Climate change occurs naturally

3. Climate change is largely caused by
human activities

4. The main cause of climate change is
human activity

5. Climate change is caused entirely by
natural processes

Strongly disagree - 1 Disagree- 2 Tent to agree - 3 Agree - 4 Strongly agree - 5



 

 
189 

Kundariati et al. | JPBI (Jurnal Pendidikan Biologi Indonesia), Vol. 10 Issue 1, 2024, 185-194 

instead. This is natural because climate is a natural process, but climate change can be said to be a 
natural process where the changing was induced by humans. Climate change has been known to bring 
consequences to the human life, while the students believe about the climate change valence 
consequences can be seen in Figure 4. 
 

 
Figure 4. Questions assessing valence of consequences of the climate change 
 
Questions on Figure 4 represent the valence of consequences of the climate change. Mostly, students 
answer that climate change have more negative than positive consequences for the world (54,8%), 
climate change will have serious negative consequences (61,5%), the consequences of climate change 
will be very serious (66,8%). meanwhile they are disagreeing that climate change will have mostly 
positive consequences (55,55%) and strongly disagree that climate change will have positive impact on 
human life (58%). While, the spatial impact relate to the climate change will be seen at Figure 5. 
 

 
Figure 5. Questions assessing spatial distance of climate change 
 
Questions on Figure 5 representing the spatial distance of the climate change. The majority students say 
that, their area will be affected by climate change (66,8%), the region their live will experience the 
consequences of climate change (65,7%), climate change will also affect where they live (76,7%). 
Meanwhile, they strongly disagree that climate change only affects locations far from them (49,9%) and 
the consequences of climate change will only occur in remote locations (50,2%). The same response to 
the temporal distance of climate change present at Figure 6. 
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Figure 6. Questions assessing temporal distances of climate change 

 
Questions on Figure 6 representing the temporal distance of climate change. The majority students 
seriously believe that climate change will take a long time for the impacts of climate change to be felt 
(49,8%), on future generations will experience the consequences of the climate change (51,2%), the 
consequences of climate change will only experience in the future distant (49,9%). However, the results 
of student responses also stated that the effects of climate change would also be felt immediately 
(76.7%). 
 

 
Figure 7. Questions assessing of students’ willingness to act toward the climate change  
 
Questions on Figure 7 represent the students’ willingness to act. The majority students tend to agree 
that daily actions can reduce gas emissions (49,1%), agree that efforts are needed to reduce the rate of 
climate change (52,7%), and they are agreeing to work to reduce the rate of global climate change 
(64,3%). 
Climate change perception refer to how individuals, communities, and societies understand, interpret, 

and make sense of climate change. It encompasses people’ awareness, attitude, beliefs, emotions, and 

understanding of the causes, impacts, and solutions related to the climate change. Current studies on 

students' perceptions of climate change reality reveal a growing awareness and concern among young 

people about the impacts of environmental degradation. Research conducted by Leiserowitz et al. (2020) 

found that a majority of students surveyed across different countries expressed worry about climate 

change and believed it to be a pressing issue. The increasing demand for climate education in schools, 

with students advocating for comprehensive and accurate information about the causes and 

consequences of climate change. These findings underscore the pivotal role of education in shaping 

students' understanding of climate realities and empowering them to take action to mitigate its effects. 

As the next generation of leaders and decision-makers, students' perspectives on climate change are 

crucial for driving meaningful change towards a more sustainable future. 

Climate change is an undeniable reality, with overwhelming scientific evidence pointing to its existence 
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and dire consequences for our planet. The Intergovernmental Panel on Climate Change (IPCC), in its 

Fifth Assessment Report, unequivocally stated that human activities, particularly the burning of fossil 

fuels and deforestation, are the primary drivers of global warming. This has led to rising temperatures, 

melting ice caps, more frequent and severe weather events, and disruptions to ecosystems worldwide. 

The urgency to address climate change cannot be overstated, as its impacts are already being felt by 

communities around the globe and will only worsen without concerted action to reduce greenhouse gas 

emissions and transition to sustainable practices. 

Climate change is primarily caused by human activities rather than natural processes. The 

Intergovernmental Panel on Climate Change (IPCC), in its Fifth Assessment Report, stated that it is 

"extremely likely" that human influence has been the dominant cause of the observed warming since the 

mid-20th century (IPCC, 2022). This conclusion is supported by extensive scientific research and 

evidence, including data from climate models, observations of greenhouse gas concentrations, and 

analysis of historical climate records. While natural factors such as volcanic eruptions and variations in 

solar radiation have historically influenced Earth's climate, the current rapid pace of climate change is 

largely attributed to human activities, particularly the burning of fossil fuels and deforestation (Leon et 

al., 2022). These human-induced activities have led to the unprecedented increase in atmospheric 

greenhouse gas concentrations, exacerbating the greenhouse effect and driving global warming. 

Therefore, while natural processes still play a role in shaping Earth's climate, the overwhelming 

consensus among climate scientists is that human activities are the primary drivers of the current climate 

change crisis. 

Climate change perception is a complex and dynamic field influenced by a range of factors. According 

to Leiserowitz et al. (2019), public awareness and understanding of climate change are shaped by 

educational backgrounds, with higher levels of education often correlating with a more nuanced 

comprehension of the issue. Cultural and regional influences are also crucial, as highlighted by studies 

such as (Smith & Leiserowitz, 2014), which emphasize the impact of cultural perspectives on climate 

change perception. Additionally, media plays a significant role, with research by Barkemeyer et al. (2017) 

illustrating how media portrayal can shape public opinion. Personal experiences, both direct and indirect, 

contribute to individual perceptions, as suggested by studies like (Whitmarsh, 2008) that explore the role 

of personal experiences in forming climate change attitudes. Psychological factors, as outlined in the 

work of (Spence et al., 2012), include temporal discounting and varying degrees of optimism or 

pessimism, influencing the urgency individuals feel towards addressing climate change. The social and 

political context, discussed in studies such as (McCright & Dunlap, 2011), encompasses political 

ideology and the influence of environmental movements, providing a broader understanding of the 

societal dynamics that contribute to climate change perception. Recognizing and integrating insights 

from these diverse sources are essential for developing effective communication strategies and policies 

to address the global challenge of climate change. Youth climate change perception also influenced by 

nations which influenced the cultural and societal background. 

Public perception plays a crucial role in driving effective climate change mitigation and adaptation 

strategies. Understanding how individuals perceive climate change can inform policy-making and foster 

community engagement in sustainable practices. Research indicates that public perception of climate 

change is influenced by various factors, including personal experience, socio-economic status, cultural 

beliefs, and media coverage (Leiserowitz et al., 2020). Perceived risks and benefits associated with 

climate action can shape individual behaviors and attitudes towards mitigation and adaptation measures 

(Leiserowitz et al., 2020). Moreover, communication strategies that resonate with diverse audiences and 

emphasize the urgency of climate action are essential for mobilizing collective efforts (Maibach et al., 

2008). By addressing misconceptions and promoting climate literacy, policymakers can enhance public 

support for climate policies and facilitate the transition to a sustainable future. 

Ensuring students to have knowledge and behavior related to the climate change can be done by a 

systematic educational curriculum, called Climate Change Education (CCE). By increasing awareness 

and understanding of the causes, impacts, and potential solutions to climate change, education 

empowers individuals and communities to take informed actions (Hung, 2014). Education fosters a sense 

of responsibility and encourages sustainable behaviors, such as reducing carbon emissions, conserving 

resources, and adopting resilient practices (UNESCO, 2021). Moreover, education enables communities 

to develop innovative strategies for adapting to the changing climate, including implementing green 

infrastructure, enhancing disaster preparedness, and promoting ecosystem conservation. Ultimately, 
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climate change education serves as a catalyst for collective action, facilitating the transition to a more 

sustainable and resilient future. 

 

Conclusion 
 

The conclusion of this research is that the majority of students are aware that climate change is real, 

understand that climate change is caused by humans, the impact of climate change has also been felt 

now and will worsen in the future. Students have used to do good things to save energy, such as turning 

the electricity devices when they are no longer used, using bicycles when going to places that are not 

far away, and carrying bags for shopping. Although, some students stated that they did not use bicycles 

and did not carry shopping bags. Students' understanding of the reality of climate change, spatial 

distance, temporal distance, climate causes are quite good but does not yet have implications for their 

behavior related to the climate. Climate change behavior, encompassing individual and collective 

actions, plays a crucial role in addressing the global climate crisis. By altering our consumption patterns, 

embracing sustainable practices, and advocating for policy changes, we can mitigate the adverse effects 

of climate change. Small actions, like reducing energy consumption or opting for eco-friendly 

transportation, collectively contribute to significant reductions in greenhouse gas emissions. Climate 

change behavior is not just about mitigating environmental damage; it also fosters a more resilient and 

equitable society by prioritizing the well-being of both people and the planet. Through collective action 

and conscious decision-making, we have the power to shape a more sustainable future for generations 

to come. At the end of this paper, we argue that school learning should be more aware on climate crisis 

issue through a systematic way of education called climate change education.  
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