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ABSTRACT

Current climate data shows that human-driven climate change is now affecting both nature and people irrevers-
ibly. Several studies have explored the perception, actions, and hopes of  individuals regarding climate change, 
but few have analyzed their relationship. This study aimed to analyze students’ perceptions, actions, and hopes, 
examine the structural relationships among these variables, and determine the mediating role of  hope. A quanti-
tative survey was conducted to statistically analyze students’ perceptions, actions, and hopes. Results reveal strong 
agreement among students about the reality and anthropogenic causes of  climate change. In terms of  actions, stu-
dents have relatively more participatory actions than leadership actions towards the environment. When it comes 
to hope, students generally believe in their own ability to act, but there are a few who exhibit hopelessness due to 
the complexity of  climate change. Structural equation modeling reveals a positive relationship between percep-
tion and hope (r = 0.62), indicating that awareness promotes optimism about solutions. Moreover, mediation and 
path estimates revealed the mediating role of  hope, suggesting that perception influences action through hope. 
These findings emphasize the need for climate change education to bridge the attitude-behavior gap by fostering 
a sense of  hope and positive instruction to increase students’ mitigative actions.
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INTRODUCTION

The Intergovernmental Panel for Climate 
Change (IPCC) has recently released its Sixth 
Assessment Report, which provides current kno-
wledge on the causes, widespread impacts and 
risks associated with climate change. The report 
and studies have shown that human activities are 
contributing to global warming through the emis-
sion of  greenhouse gases (Calvin et al., 2023; 
Alakbarov & Hajiyeva, 2025; Zhou et al., 2025). 
Human-caused climate change is already having 
an impact on weather and climatic exteremes in 
every part of  the world, which affects both nature 

and people (Calvin et al., 2023). Climate Change 
has caused damage and irreversible losses in ter-
restrial, freshwater, cryospheric, and coastal and 
open ocean systems, specifically loss of  species 
driven by heat extremes (Lincoln et al., 2021; Liu 
et al., 2021; Calvin et al., 2023; Geng et al., 2023; 
Johnson et al., 2023; Wudu et al., 2023; Bhow-
mik et al., 2024; Wang, 2024; Yao et al., 2024; 
Nimma et al., 2025). In relation to impacts on 
people, climate change has affected and reduced 
food security due to the warming of  ocean and 
acidification, which affected production of  food 
from fisheries and shellfish aquaculture (Duchen-
ne-Moutien & Neetoo, 2021; Elver & Oral, 2021; 
Mirón et al., 2023). Climate change has also af-
fected water security due to a combination of  
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climatic and non-climatic drivers. Interestingly, 
climate change has caused adverse effects on hu-
man health as urban infrastructures have been 
compromised by extreme events, which affected 
the well-being of  individuals (Gulzar et al., 2021; 
Rocque et al., 2025). 

Climate change education (CCE) prima-
rily aims to equip learners with the knowledge, 
skills, and attitudes needed to understand and 
address the complexities of  climate change (CC). 
CCE requires students to acquire new knowled-
ge and skills, and make significant behavioral 
changes to handle the risks associated with CC 
and reduce our vulnerabilities to these risks by 
fostering adaptive capacity and resilient societies 
(Mochizuki & Bryan, 2015). Educational institu-
tions play a crucial role in achieving goals that 
transform students and address socio-environ-
mental challenges. Schools equip youth in the 
form of  knowledge, dispositions, and competen-
cies to create a foundation for addressing current 
social and ecological challenges (White et al., 
2023). However, achieving the goals of  CCE re-
quires both immediate and long-term responses 
to CC, including large-scale public awareness, 
formal educational initiatives, non-formal educa-
tion, and multi-pronged educational approaches 
(Mochizuki & Bryan, 2015). Currently, efforts in 
climate change education have not met the urgent 
demand, despite the recognition it has received 
at the international policy level (Molthan-Hill et 
al., 2019). Current curricular constraints, such as 
the secondary science curricula’s lack of  room 
for science teachers to easily incorporate the to-
pic into their instruction (Jones & Davison, 2021; 
Monroe et al., 2013). Another problem stems 
from the fact that educators’ professional accre-
ditation, evaluation, research, and development 
over the recent decade has remained focused on 
other matters (Reid, 2019). 

Students have the right to be informed and 
involved in matters that will affect their lives sin-
ce they will have to deal with the consequences 
of  a future warmer environment. Students can 
contribute their voices to the public conversation 
around climate change and potentially influence 
responses by becoming involved. Their lifestyle 
decisions and actions can significantly impact 
greenhouse gas emissions reduction (Pickering et 
al., 2020). In the future, these students will play a 
crucial role in shaping decisions for a low-carbon 
future, addressing the environmental and societal 
consequences of  climate change (Kuthe et al., 
2019). Researchers argue that students are more 
likely to take climate action and make informed 
decisions once they are more educated about the 

causes of  climate change and aware of  potential 
strategies for action, which could increase their 
self-efficacy and agency (Baldwin et al., 2023). In 
contrast, current findings indicate that students 
struggle with the scientific concepts about cli-
mate change and often misinterpret information 
about climate change and environmental prob-
lems (Wildbichler et al., 2025).  According to the 
literature, students confused global warming with 
ozone layer depletion (Kurup et al., 2021). Furt-
hermore, students have a limited understanding 
of  the human activities that contribute to clima-
te change compared to those that do not directly 
impact it.

Although most people agree that climate 
change is real and that the world needs to act now 
(UNDP, 2024),  individuals may still hold varying 
beliefs about the extent to which humans contri-
bute to climate change and the consequences it 
will have. Climate change perception has been 
defined and distinguished as a tripartite frame-
work that includes three components: (1) belief  
about the reality of  CC, (2) causes of  CC, and 
(3) consequences of  CC (van Valkengoed et al., 
2021).  In addition, spatio-temporal consequen-
ces are another important dimension that defines 
perception. These perceptions of  climate change 
are significant in understanding whether indivi-
duals take action to mitigate and adapt to climate 
change and support climate policies (Brügger et 
al., 2015). Climate change perceptions of  people 
have been investigated by many studies already  
(Korkmaz, 2018; Bollettino et al., 2020; Jamshi-
di et al., n.d.; van Baal et al., 2023). Specifically, 
high school students still hold misconceptions 
about basic causes and consequences of  climate 
change (Azeiteiro et al., 2018). 

Knowledge is a crucial factor in promoting 
pro-environmental behavior; however, relying so-
lely on scientific knowledge is insufficient to en-
courage individuals to take climate action. The 
relationship between climate science knowledge 
and willingness to take climate actions is not signi-
ficant, with a negative relationship observed with 
the sense of  personal responsibility for climate 
change (Kang & Tolppanen, 2024). In addition to 
knowledge, various factors influence individuals’ 
willingness to engage in climate action, including 
values (Bouman et al., 2021), concerns (van der 
Linden, 2017), and responsibility (Jakučionytė-
Skodienė & Liobikienė, 2021). Consequently, en-
vironmental behavior differs from environmental 
action, as the latter emphasizes changes at the so-
cietal level rather than the individual level (Alisat 
& Riemer, 2015). Since environmental problems 
are deeply ingrained in society and our way of  li-
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ving, it is necessary to address these issues at both 
the societal and individual levels (Mensah, 2019). 
Environmental action has been categorized into 
four sub-types, which include environmental acti-
vism, non-activist behaviors in the public sphere, 
private sphere environmentalism, and other envi-
ronmentally significant behaviors (Stern, 2000). 
However, individuals, including teachers, tend to 

take low-impact mitigative actions, which could 
be due to various barriers, such as a lack of  kno-
wledge about consequences and potential solu-
tions, attitudes towards the environment, social 
acceptance of  behavior, values, and situational 
factors (Tolppanen et al., 2021). Moreover, there 
remains a scarcity of  research investigating cli-
mate actions among individuals.

Figure 1. The Relationship of  Climate Change Hope, Action, and Perception and Their Respective 
Components

The approach of  most communicators, as 
well as teachers, to motivate actions that would 
allow individuals to avoid the damages of  climate 
change includes highlighting the negative impacts 
of  climate change on economies, human health, 
and communities. The intention is to elicit con-
cern and mitigative actions. However, one of  the 
issues facing the field of  climate change commu-
nication, including education, is whether it is 
more successful to inspire the public with messa-
ges of  hope and optimism or to scare them into 
pro-environmental concerns and behavior with 
information meant to arouse fear, or fear appeals 
(Ettinger et al., 2021). Researchers warn that fear 
appeals may trigger counterproductive responses, 
such as avoidance, denial, and reactance, when 
solutions are undesirable, unknown, or inacces-
sible (Marlon et al., 2019). Instruction and com-
munication that are framed to elicit hope and po-
sitive emotions can enable individuals to act more 
effectively and collaboratively, as hope serves to 
motivate effort, goal achievement, and adaptive 
responses (Fritze et al., 2008; Marlon et al., 2019). 
A theory of  hope proposes that it comprises three 
components: goals, pathway thinking, and agen-

cy (the drive to utilize these pathways) (Snyder et 
al., 2001; Ojala, 2012). Hope has been described 
as an individual’s belief  in the ability to pursue 
goals (Li & Monroe, 2018). Hope, as described 
by Snyder, involves staying motivated to achieve 
a future goal by anticipating it and actively devi-
sing different strategies to reach it (Ojala, 2023).  
Hope is a significant factor in engaging students 
in environmental action and enhancing their un-
derstanding of  climate change (Liu et al., 2022). 

	 Climate change hope is a crucial factor 
in driving climate action. Hope is composed of  
cognitive and emotional components that con-
template the future in a positive and agentic 
way, and therefore, it is an important motivator 
for climate action (Weber & Constantino, 2023). 
People who feel more hopeful about the Earth’s 
climate are more likely to report engaging in 
pro-environmental behaviors (Maartensson & 
Loi, 2022). Evidence further suggests that hope 
is relevant in fostering behavioral mechanisms, 
specifically pro-environmental behaviors (Gei-
ger et al., 2019). Changes in pathway thinking 
related to discussing climate change served as a 
mediator for the intervention’s impact on the in-
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crease in self-reported initiation of  conversations 
about climate change. In terms of  perceptions of  
climate change and climate action, a study has 
shown that as more people believe in the reali-
ty of  climate change, they are more likely to en-
gage in environmental action (Visschers, 2018). 
To increase concern about climate change, it is 
essential to consider individuals’ perceptions of  
climate change.  Moreover, a study found that a 
greater belief  in the reality of  climate change is 
positively correlated with pro-environmental ac-
tion and future intentions to undertake such acti-
on (Stahlmann-Brown et al., 2025). Additionally, 
individuals who perceive a higher climate change 
risk tend to report performing more pro-environ-
mental behaviors (Maartensson & Loi, 2022). 
However, the relationship between perception 
and action is rather weak (Masud et al., 2015; 
Bradley et al., 2020). Hope, as well, is interrela-
ted with perceptions towards climate change. Per-
ceptions of  climate change risks, combined with 
positive emotions, can influence hope (Castellini 
et al., 2024). The perception of  climate change 
risk, awareness of  extreme weather, sea level rise, 
biodiversity loss, and the impacts on socioecono-
mic systems and human health are all improved 
by climate change optimism. Knowledge of  the 
impacts of  climate change was identified as one 
of  the significant predictors.

	 Despite these insights, several important 
gaps remain in the literature. First, the nature of  
hope and its influence on climate action requires 
further clarification. While studies among ado-
lescents suggest that hope may drive willingness 
to act, other studies, particularly among adults, 
indicate that hope can also function as an emotio-
nal coping mechanism that may reduce urgency 
to act (Armstrong & Krasny, 2020). This distinc-
tion between constructive hope, which motivates 
action, and wishful thinking, which may lead to 
complacency, remains underexplored, especially 
in youth populations (Krafft et al., 2020). Second, 
climate emotions are multifaceted and temporal-
ly variable, and research has not fully unpacked 
how positive emotions like hope interact with or 
counterbalance negative emotions such as fear, 
anxiety, or despair. As noted by Kovács et al. 
(2024), many climate emotions are transient, and 
the temporality and stability of  hope as a motiva-
ting force remain unclear. More work is needed to 
understand how hope interacts with the broader 
emotional landscape surrounding climate change 
and whether it leads to sustained behavioral chan-
ge over time. Finally, different components of  cli-
mate change, including its causes, consequences, 
and solutions, may evoke distinct emotional and 

behavioral responses; yet, little is known about 
how these varied perceptions influence hope 
and action (Smith & Leiserowitz, 2014). This 
highlights the need for nuanced, context-specific 
studies that examine the interplay between cog-
nition, emotion, and behavior in climate change 
engagement.

This study aimed to (1) describe the per-
ceptions, actions, and hopes of  high school stu-
dents with respect to climate change, (2) examine 
the structural relationships among climate chan-
ge perception, climate action, and hope among 
high school students, and (3) determine the me-
diating role of  hope between the relationship of  
perception and action.

	 As this study provides valuable insights 
into the perceptions, actions, and hopes of  high 
school students concerning climate change, cer-
tain limitations must be acknowledged. The use 
of  a survey design restricts the capacity to infer 
causal relationships among the variables of  in-
terest. Although structural equation modelling 
was employed to assess the interrelationships and 
potential mediating effects, the data represent a 
single point in time, thereby limiting conclusions 
about the directionality of  these associations. The 
sample’s geographic and institutional scope pre-
sents a constraint to generalizability. Although ef-
forts were made to include diverse participants in 
terms of  grade level, gender identity, and acade-
mic strands, the findings may not fully represent 
the views and experiences of  students from public 
schools, rural areas, or different socio-economic 
backgrounds across the Philippines. Additional-
ly, while purposive sampling facilitated a focused 
exploration of  a specific population, it inherently 
limits the randomness of  participant selection. 
This may have inadvertently excluded students 
with differing perspectives or varying levels of  en-
gagement with climate change, which could im-
pact the range and depth of  the findings. Nonet-
heless, these limitations do not diminish the value 
of  the study’s contributions; rather, they suggest 
important directions for future research. Longitu-
dinal designs, more diverse samples, and refined 
conceptualizations of  hope and climate emotion 
could offer a more comprehensive understanding 
of  youth climate engagement in future investiga-
tions.

	 Focusing on the cognitive and emotio-
nal responses of  high school students to clima-
te change, this study aligns with and supports 
United Nations Sustainable Development Goals 
(SDGs), including SDG 13 (Climate Action), 
SDG 4 (Quality Education), and SDG 3 (Good 
Health and Well-being). Understanding how 
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hope influences climate action can inform the 
development of  educational and policy strategies 
that empower students to engage in sustainable 
behaviors. Hope-oriented climate change educati-
on is crucial for enabling transformative learning 
in the face of  climate crises (Finnegan & d’Abreu, 
2024). This research not only contributes to aca-
demic knowledge but also provides practical pat-
hways for achieving long-term sustainability and 
resilience.

METHODS

A quantitative survey was conducted to 
statistically describe and determine the relation-
ships of  perceptions, actions, and hopes of  high 
school students regarding climate change. Sur-
vey research is described as the gathering of  in-
formation from a sample of  individuals through 
their responses to a number of  questions (Ponto, 
2015). It is a systematic and efficient method of  
collecting data from a broad spectrum of  indivi-
duals and educational settings. Data from surveys 
allows for the monitoring and analysis of  impor-
tant trends in society, specifically testing theoreti-
cal understanding of  social processes.

The participants of  this study consist of  
three hundred twenty-four (324) high school stu-
dents from a private school from Malabon and 
Caloocan, Philippines. The participants consists 
of  50.9% females, 44% males, and 4.93% non-
binary. In terms of  grade level, most participants 
are senior high school students (70.9%), and the 
rest are junior high school students (29.0%). The 
age of  the respondents ranges from 12 to 18 yea-
rs old, with 21% being 12 to 15 years old (junior 
high school students) and 78% being 16 to 18 yea-
rs old (senior high school students). A purposive 
sampling method was employed to ensure repre-
sentation across different year levels and acade-
mic programs. An online survey was conducted 
among all participants to gather quantitative data 
on their perceptions, actions, and hopes regar-
ding climate change. All participants were provi-
ded with informed consent prior to their partici-
pation, and the study adhered to ethical research 
standards to ensure confidentiality and voluntary 
participation.

This study utilized the Climate Change 
Perception Scale developed by van Valkengoed 
and Perlaviciute (2021). The scale consists of  14 
items distributed across five factors: perceptions 
of  reality, causes, valence of  consequences, spa-
tial distance, and temporal distance. This instru-
ment is designed to comprehensively measure 
participants’ perceptions of  climate change. The 
reliabilities of  the subscales measuring each type 

of  climate change perception were excellent, as 
they all exceeded 0.80.

To measure environmental actions, this 
study used the Environmental Action Scale by 
Alisat and Riemer (2015). The scale comprises 
18 items divided into two sub-factors: participa-
tory actions, which focus on collective efforts, 
and leadership actions, which emphasize taking 
initiative. This tool provides a comprehensive as-
sessment of  individual environmental behaviors. 
Coefficient alpha for the EAS scale was high, at 
0.92.

To assess hope in the context of  clima-
te change, this study used the Climate Change 
Hope Scale by Li and Monroe (2018). The scale 
includes 11 items divided into three sub-factors: 
(a) collective-sphere willpower and waypower, (b) 
personal-sphere willpower and waypower, and (c) 
lack of  willpower and waypower. This tool provi-
ded a comprehensive measure of  students’ hope 
related to climate change. The reliability coeffi-
cients of  the scale are between 0.681 and 0.797 
for each of  the three dimensions.

The quantitative data were analyzed using 
descriptive statistics, including the calculation of  
means and standard deviations. These statistics 
help to measure the perceptions, actions, and 
hopes of  high school students regarding climate 
change. Box plots were used to visualize this data. 
Inferential statistics, such as structural equation 
modeling, determined the relationships between 
perception, action, and hope, as well as the me-
diating role of  hope. Jamovi version 2.4.14 was 
used to perform all analyses.

RESULTS AND DISCUSSION

The survey results provide insightful data 
on high school students’ perceptions of  climate 
change, revealing distinct trends in their beliefs 
and awareness (Figure 2). The highest mean sco-
re corresponds to item 1 (M = 5.673), which asks 
about students’ beliefs on climate change, sug-
gesting a strong agreement among respondents 
affirming the reality of  climate change. The re-
latively low standard deviation (SD = 0.871) and 
variance (Var = 0.760) indicate a high level of  ag-
reement among students on this issue. A similar 
study that determined the climate change percep-
tion of  senior high school students in Indonesia 
found that the majority of  the students are aware 
of  the reality of  climate change and understand 
that climate change is driven by humans, and the 
impact of  climate change has also been felt now 
and will worsen in the future (Kundariati et al., 
2024). Despite the few climate denial reports in 
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other countries, this study further strengthens the 
strong belief  of  students in the reality of  climate 
change in the Philippines.

Conversely, the lowest mean score is obser-
ved for a question if  respondents do not believe 
that climate change is real (M = 1.386). The rela-
tively lower variance (Var = 0.677) and standard 
deviation (SD = 0.823) further indicate a con-
sensus among respondents in rejecting climate 
change denial. Another item with a low mean is 
about whether climate change is not occurring, 
indicating that most students strongly disagreed 
that climate change is not occurring, further rein-
forcing the prevailing acknowledgment of  clima-
te change.

Items related to activities of  humans as a 
major cause of  climate change, such as items 4 
and 5, also received high agreement, as eviden-
ced by their high means (M = 5.444 and 5.343, 
respectively). Most people also believe that hu-
man actions, such as deforestation, river dred-
ging, sand extraction, industrial growth, and 
automobile carbon emissions, are to blame for 
climate change (Haq & Ahmed, 2020). Several 
factors may explain the variation in teachers’ 
and students’ understanding of  climate change, 
including socio-demographics, experience with 
climate disasters, climate change-related educati-
on, and involvement in environmental activities 
(Ahmed et al., 2021). 

Examining students’ views on the con-
sequences of  climate change, item 9 indicated 

strong agreement on the statement that the con-
sequences of  climate change will be very serio-
us (M=5.552). Other related statements, such as 
items 7 and 8, also show high agreement, con-
firming students’ recognition of  the serious ne-
gative effects of  climate change (M = 5.349 and 
5.426). Interestingly, items 13 and 14 received 
lower mean scores and relatively spread around 
the mean, indicating greater uncertainty or di-
vided opinions on whether climate change im-
pacts will only be experienced in the far future 
(M = 3.605 and 3.194, SD = 1.503 and 1.582). 
Previous studies have similarly pointed out that 
climate change, primarily caused by anthropoge-
nic activities, can result in major consequences 
for society and the environment, such as heavy 
rainfall, drought, and storms (Trenberth, 2018). 
However, data also indicate that while students 
largely agree that climate change is real and serio-
us, there is less consensus regarding the immedia-
cy of  its consequences. In contrast to this belief, 
the Intergovernmental Panel on Climate Change 
in its 6th Assessment report highlighted that con-
tinued greenhouse gas emissions will lead to inc-
reasing global warming, with the best estimate of  
reaching 1.5 °C in the near term, and every inc-
rement of  global warming will intensify multiple 
and concurrent hazards (Calvin et al., 2023). This 
suggests that although students believe climate 
change will have serious consequences, they may 
have uncertainty about whether these consequen-
ces will be felt in the near term or the long term.

Figure 2. Perceptions of  High School Students on Climate Change, Where X Mark Indicates the 
Mean 

The results highlight students’ engage-
ment in environmental actions, categorized into 
participatory and leadership actions (Figure 3). 
Participatory actions involve participating in 
community events and talking with others about 
environmental issues (Alisat & Riemer, 2015). 

Among these, item 1 (M = 3.231, SD = 0.676) 
represents the most frequently performed action, 
indicating that educating oneself  about environ-
mental issues is a common practice among stu-
dents. Parallel to these findings, a separate study 
also found that although more than half  of  the 
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students believed education played a role in dec-
reasing global warming, less than a third of  the 
students overall desired to educate themselves 
about the environment (Boyes et al., 2009). Si-
milarly, common mitigation actions suggested by 
the students include raising awareness about the 
damage caused by climate change (Tunji-Olayeni 
et al., 2021). Having adequate knowledge of  cli-
mate change can enable many young people to 
contribute and engage practically in the climate 
change discourse.

Other participatory actions, such as talking 
with others about environmental issues (Item 4, 
M = 2.951, SD = 0.846) and using online tools 
to raise awareness (Item 5, M = 2.731, SD = 
0.957), also received moderate scores, sugges-
ting that students engage in discussions and di-
gital activism to some extent. However, financial 
support for environmental causes (Item 9, M = 
2.040, SD = 0.945) and conscious time allocation 
for environmental activities (Item 14, M = 1.904, 
SD = 0.908) were among the lower-rated parti-
cipatory actions, indicating less commitment to 
actions requiring monetary or long-term dedica-
tion. Similarly, in a case study from Turkey, the 
findings reveal that students explicitly displayed 
climate-friendly behaviors, such as informing ot-
hers about climate change, while developing acti-
on competence through knowledge construction, 
dissemination of  knowledge, and experiencing 
action (Tasti & Akar, 2021).

Leadership actions are commonly under-
stood as environmental activism, which includes 

organizing a boycott, and generally received lo-
wer mean scores than participatory actions (Ali-
sat & Riemer, 2015). The lowest mean among 
leadership actions was observed in item 11 (M = 
1.343, SD = 0.749), which involved writing to or 
calling a government official. Similarly, organi-
zing educational events (M = 1.870, SD = 0.902) 
and leading boycotts (M = 1.605, SD = 0.900) 
were not common actions among students, ref-
lecting hesitancy in taking on leadership roles. 
The highest mean among leadership actions was 
found in item 6 (M = 1.923, SD = 0.936), sug-
gesting that some students do take traditional ac-
tions such as writing letters or articles. However, 
the overall trend indicates that leadership enga-
gement in environmental activism remains low 
among high school students. In contrast, recent 
studies have shown that youth view themselves 
as role models for younger members and express 
a willingness to incorporate environmentally sup-
portive activities into regular youth movement 
activities (Goldman et al., 2017). In addition, 
despite the success of  the youth movement in 
2018-2019 in drawing attention to climate change 
as a critical global issue and reminding the world 
to include youth voices in global climate gover-
nance, the youth movement was unable to enact 
immediate policy changes as they were limited in 
translating their moral authority and legitimacy 
into power (Han & Ahn, 2020). This means that 
youth engagement in environmental activism 
remains low, as they are aware that they have li-
mited power to effect change.

Figure 3. Environmental Actions of  High SchoolSttudents Regrading Climate Change. The x Mark 
Indicates for the Mean

The results from Figure 4 provide insights 
into students’ hope regarding climate change so-
lutions, categorized into personal-sphere will and 
way, collective-sphere will and way, and lack of  
will and way. The personal sphere will and way 
include items that reflect students’ perceptions 
of  solving individual problems (Li & Monroe, 
2018). Among these, item 5 (M = 5.312, SD = 
0.839) received one of  the highest mean scores, 

indicating a strong willingness among students 
to take individual actions to mitigate climate 
change. Item 7 (M = 5.182, SD = 0.891) further 
supports this trend, with students expressing con-
fidence in their ability to take meaningful action 
(Figure 3, H7). Item 8 (M = 4.667, SD = 1.029) 
exhibits a slightly lower mean compared to items 
5 and 7, with a more normally distributed respon-
se pattern, as indicated by its low skewness and 
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kurtosis. This suggests that while students gene-
rally believe in their own knowledge of  how to 
act, the confidence level is not as strong as their 
willingness to take action. This low confidence 
in students’ willingness to act could be due to 
the notion that willingness to adopt pro-climatic 
behavior presupposes a clear and explicit under-
standing of  climate dynamics and its causal rela-
tions (Kolenatý et al., 2022). This means that wit-
hout an increase in knowledge about mitigative 
actions, significant changes in willingness to act 
are unlikely (Tolppanen et al., 2022). In addition, 
willingness to take action is predicted by open-
ness to change and a willingness to think deeply 
about issues (Sinatra et al., 2012). The findings 
highlight that climate hope requires knowledge 
and a clear understanding of  climate change and 
its associated mitigative actions.

The collective sphere will and way reflects 
students’ belief  in the power of  collective action 
in addressing climate change. The highest mean 
score in this aspect was found in item 4 (M = 
5.472, SD = 0.815), which expresses confidence 
in the effectiveness of  collective efforts. This kind 
of  hope is important as climate change cannot be 
solved by one person alone, but only at a collec-
tive level (Ojala, 2012). This source of  hope also 
appears to serve as a motivational force, and thus 
does not imply that one places all the responsibi-
lity for solving the problem solely on other actors. 

Item 2, which is also evident in Figure 4 
(M = 4.833, SD = 0.936) and Item 1 (M = 4.648, 
SD = 1.099), further reinforces the belief  that 
scientists and the general public can collectively 
address climate change issues. However, their 
higher variance (0.876 and 1.207, respectively) 
suggests more variability in students’ confidence 
in external problem-solving efforts. This indi-
cates a lack of  trust in science, which could be 
due to its questionable neutrality, academic ivo-
ry towers, and the myth of  technological prog-
ress (Vandaele & Stålhammar, 2022). Hence, it 
is essential to foster students’ trust in academia 
by aligning the university’s values with those of  

its students in the long term. Item 6 (M = 4.836, 
SD = 1.102) aligns with these results, reflecting a 
belief  that more people are willing to act, though 
its variance (1.215) suggests some level of  skepti-
cism among respondents. Item 3 (M = 5.219, SD 
= 0.875) reflects the belief  that even if  some in-
dividuals lose hope, others will persist in addres-
sing climate change. Vandaele and Stålhammar 
(2022) also found that while younger generations 
recognized a rising awareness among peers, they 
also have doubts about whether this awareness 
translates into action.  Moreover, while there is 
significant skepticism surrounding private sector 
actors, they have a solid trust in the potential of  
nongovernmental environmental organizations.

A lack of  will and way represents a sense 
of  hopelessness or a perceived inability to contri-
bute effectively to climate change solutions. The 
lowest mean scores were observed in this group, 
indicating that most students reject the notion that 
they are powerless in addressing climate change. 
Item 9 (M = 2.485, SD = 1.498), which states that 
climate change is beyond personal control, has a 
positive skew, indicating that fewer students agree 
with this statement. However, the relatively high 
variance (2.244) suggests that some students still 
struggle with feelings of  helplessness. Items 10 
(M = 2.849, SD = 1.507) and 11 (M = 3.448, SD 
= 1.540) exhibit similar patterns, with low means 
and positive skewness. These results indicate that 
while most students believe that solutions exist, 
a subset of  respondents still perceives climate 
change as an overwhelming challenge. Similar 
findings were reported by Li and Monroe (2018) 
who found that students slightly disagree that cli-
mate change is too complex to solve. The comp-
lex climate change issues of  mitigation and adap-
tation are conceptually challenging for children, 
as climate change is not directly evident in their 
daily lives (Ratinen, 2021). Hence, it is essential 
to help young people in their late teens and early 
adulthood develop a more nuanced understan-
ding of  the complexity and dilemmas associated 
with climate change (Ojala, 2012). 

Figure 4. Climate Change Hope of  High School Students. The x Mark Shows the Mean
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Each latent variable has multiple indi-
cators with varying factor loadings, reflecting 
their strength of  association with the underlying 
construct. Hope is measured by four indicators, 
with H10 and H9 showing strong negative lo-
adings, while H7 and H2 have weaker associa-
tions, suggesting they may not be as strong in 

defining the construct. Similarly, action is measu-
red by four indicators, with A7, A10, and A18 
demonstrating strong relationships, while A1 has 
a weaker relationship to the construct. For per-
ception, P1, P5, and P8 have moderate to strong 
positive loadings, but P13 shows weaker or nega-
tive associations with the construct.

Figure 5. Structural Equation Model (SEM) Diagram Illustrating the Relationships between Three 
Latent Variables, such as Climate Change Hope, Action, and Perception, and Their Respective Ob-
served Indicators

H2 and H7 correspond to students’ beliefs 
in the power of  collective action and their per-
ceptions of  solving individual problems, respec-
tively. H9 and H10 both belong to the sense of  
hopelessness. A1 and A18 indicate participatory 
action, while A7 and A10 are about leadership 
actions. Lastly, P1 addresses the reality of  climate 
change, P5 explores the causes of  climate change, 
P8 examines the value of  consequences, and P13 
considers the temporal distance of  consequences.

	 Importantly, the relationships between 
the latent variables reveal that perception and 
hope are positively correlated, indicating that 
higher levels of  hope are associated with higher 
levels of  perception. However, hope and action, 
as well as perception and action, exhibit weak to 
moderate negative correlations, suggesting that 
as hope and perception increase, action may dec-
rease slightly. In a similar path analysis, know-
ledge and understanding of  climate change and 
its impact on climate systems were found to be 
correlated with hope (Li & Monroe, 2019). Kno-
wledge of  the impacts of  climate change, social 
norms, value orientations, affect, and personal 
experience with extreme weather events are sig-
nificant predictors of  climate change risk percep-
tion and climate change hope (Castellini et al., 
2024). However, the negative correlation between 
hope and action, as well as perception and acti-

on, was expected. Studies have found that clima-
te change risk perception does not directly pre-
dict pro-environmental behavior (Bradley et al., 
2020), suggesting that knowledge alone cannot 
sufficiently promote positive action. On the ot-
her hand, similar findings reveal that hope alone 
was not related to climate action (Ojala, 2008). 
A combination of  knowledge, hope, and worry 
can activate climate action, such as a willingness 
to pay for green energy (Pleeging et al., 2021; 
Sangervo et al., 2022). The findings suggest that 
while hope and perception are positively correla-
ted, both show weak to moderate negative corre-
lations with action, implying that higher levels of  
hope and perception alone may not directly drive 
pro-environmental behavior. Instead, a combina-
tion of  knowledge, hope, and worry appears to be 
more effective in motivating climate action.

The indirect effect, which represents the ef-
fect of  perception on action through hope, is not 
statistically significant, suggesting that the media-
tion effect of  hope is marginal (p = 0.052). The 
percentage of  mediation explained by this path is 
25.7%, meaning that approximately one-quarter 
of  the total effect is accounted for by the me-
diator. The direct effect (c), which measures the 
perception’s impact on the action independent of  
the mediator, has an estimate of  0.1180 with a 
p-value of  0.053. 
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Table 1. Mediation Estimates Highlighting the Indirect, Direct, and Total Effects of  Perception to 
Action through Hope

95% Confidence 
Interval

Effect Label Estimate SE Lower Upper Z p
% Me-
diation

Indirect a × b 0.0409 0.0210 0.00648 0.0915 1.94 0.052 25.7

Direct c 0.1180 0.0610 -0.00587 0.2302 1.93 0.053 74.3

Total c + a × b 0.1589 0.0620 0.03031 0.2775 2.56 0.010 100.0

The indirect effect, which represents the 
effect of  perception on action through hope, is 
not statistically significant, suggesting that the 
mediation effect of  hope is marginal (p = 0.052). 
The percentage of  mediation explained by this 
path is 25.7%, meaning that approximately one-
quarter of  the total effect is accounted for by the 
mediator. The direct effect (c), which measures 
the perception’s impact on the action indepen-
dent of  the mediator, has an estimate of  0.1180 
with a p-value of  0.053. The direct effect cont-
ributes 74.3% of  the total effect, indicating that 
most of  the relationship between perception and 
action occurs directly, rather than through the 
mediator. The total effect, which combines both 
direct and indirect effects, is statistically signifi-
cant (p = 0.010). This means that while the in-
dividual direct and indirect effects may not be 
strongly significant on their own, their combined 
impact is meaningful. These findings support the 
notion that perception alone cannot motivate cli-
mate action, but rather that the combination of  
hope and perception can lead to climate action 
and pro-environmental behavior. This further 
suggests that perception influences action pri-
marily through hope, meaning hope acts as an 
important mediator in this relationship. This me-
ans that hope is important for people who have 
a relatively limited understanding of  the climate 
change issue (Pleeging et al., 2021). The media-
ting role of  hope was also evident in the study 
of  Maartensson and Loi (2022) which found that 
constructive hope moderates the relationship 
between behavioral willingness and pro-environ-
mental behavior, indicating that individuals who 
are willing to change their behavior in a more 
pro-environmental direction are more likely to do 
so if  they are more hopeful. This idea strengthens 
the importance of  designing environmental edu-
cation programs that promote hope (Kerret et al., 
2016). Therefore, science educators should focus 
on improving students’ understanding of  climate 
change, particularly those who indicate that they 

do not grasp the issue very well. Moreover, the 
science education curriculum should be framed 
in a way that promotes positive hope in the con-
text of  climate change. Interestingly, these fin-
dings contribute to a growing body of  literature 
that narrows the attitude-behavior gap in climate 
change action (Maartensson & Loi, 2022).

CONCLUSION

The findings of  this study underscore a 
strong agreement among students regarding the 
reality of  climate change, its anthropogenic cau-
ses, and its serious consequences. However, there 
are variations in perceptions about the immedia-
cy of  climate change consequences. Students are 
also more inclined toward participatory environ-
mental actions, while demonstrating minimal 
involvement in leadership-oriented activism. In 
addition, students exhibit strong personal and col-
lective hope for the climate, although confidence 
in knowledge and external actors shows variabili-
ty. These findings suggest that, despite increasing 
awareness and a sense of  responsibility, students’ 
limited leadership engagement reveals a persis-
tent disconnect between environmental concern 
and taking empowered action. Moreover, the pre-
sence of  uncertainty and perceived complexity 
among some students highlights the importance 
of  deepening climate literacy and rebuilding trust 
in solutions to cultivate sustained and transfor-
mative engagement. The structural equation mo-
deling results further reveal a positive correlation 
between perception and hope. However, there is 
a weak to moderate negative correlation between 
perception and action, as well as hope and action. 
Mediation analysis supports this conclusion, sho-
wing that hope plays a marginal role in linking 
perception to action, emphasizing the need for 
additional motivational factors to translate awa-
reness into tangible pro-environmental behavior. 
The implications of  these findings for climate 
change education are significant. While knowled-
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ge and awareness are fundamental components 
of  climate literacy, they do not necessarily lead to 
climate action. Climate change education should 
not only provide scientific knowledge but also 
incorporate pedagogical strategies that empower 
students to see themselves as active participants 
in climate solutions. The presence of  climate 
hope is an essential factor in motivating students 
to engage in pro-environmental behavior, yet this 
study suggests that hope alone is insufficient. 
Therefore, science education, specifically climate 
change education, should be structured to bridge 
the attitude-behavior gap by integrating discus-
sions that promote hope in science instruction, 
which could provide more opportunities for acti-
ve participation in climate-related initiatives.
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