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Abstract

Universities have an unrivaled potential to educate students on climate change issues and to
actively engage them in climate affairs, both as citizens and influencers of future professions.
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Despite this potential and the many advantages of university student engagement in climate
change, less emphasis has been given to understanding their attitude and perceptions towards
climate change, in a way that may guide changes in the curriculum and teaching practices.
Based on the need to address the existing literature gap, this article assesses university
students” attitudes and perceptions toward climate change at the international level. This study
comprises a survey of a sample of universities across the world and uses statistical analysis
to identify the most important trends across geographical locations of the universities. The
study revealed that university students are aware of climate change and associated risks. The
university students believe that climate change education is a means to shape their attitude
and equip them with relevant skills and knowledge so as to influent others. The awareness of
university students is inextricably linked to their field of study and participation in various
climate change events. Furthermore, the student’s knowledge of climate change risks varies
across gender, age, and academic education. The study provides recommended universities
to include climate change issues in their curricular and extracurricular programs so as to
prepare future professionals to cope with the far reaching challenges of a climate change.
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1. Universities and climate change

Climate change undermines the achievement of global sustainable development goals, and
hence it requires the engagement of various actors for immediate solutions. The role of
universities in contributing generally to sustainable development and in particular to climate
change adaptation and mitigation is well documented. Sustainable development has become
a significant field of research that describes how universities should contribute and fulfil their
responsibilities [1]. There is a widespread view that universities have a key role to play in
carbon reduction by reducing their own greenhouse gas emissions through campus greening,
in partnership with other local actors, [2], and raising community awareness through capacity
building interventions [3]. The university campus is an entity that consumes a considerable
amount of energy which further increases greenhouse gas emissions [4-6]. Therefore,
universities are ideal venues to serve as a living lab for the mitigation and adaptation efforts to
the climate. Therefore, sensitizing university students with climate change could develop their
confidence and knowledge to make the right choices on energy consumption so that they can
contribute to the nurturing of ideal climate in the best interest of the wider community [5,7].

For the purposes of this article, the term “climate change education” is used to refer to
curricular contents deployed to increase awareness on climate change. The universities’
climate change education programme is vital for equipping students with basic and advanced
skills and knowledge and for influencing their behaviour and lifestyle, resulting in actions to
adapt and mitigate climate change impacts throughout their lifetime that can also influence
future generations [8-10]. Climate change education can also create a path for students to
initiate climate change activism and work with various actors [5]. Despite the importance of
climate change education in responding to the impacts of climate change, less attention has
been given to systematically assessing the attitude, perceptions, and practices of students and
the integration of the climate topic in the higher education institutions’ curricula and co-
curricular activities in a way that may guide changes in the curriculum and teaching practices.
Therefore, there is a clear and pressing need to conduct this research for a better understanding of the
perceptions of university students on climate change. The significance of this article lies in filling
that literature gap and in highlighting the importance of climate education in higher education
institutions.



Despite the increasing importance given to education for sustainable development (ESD),
(see, for example, [11 [12]) few researches refer specifically to climate change education.
Universities have been identified as having a key role in educating students on the theoretical
and practical aspects of the socio-economic and environmental impacts of climate change as
well as mitigation and adaptation measures [13-17], but previous research reports lack fewer
details on the topic. In line with this [18] emphasized, over a decade ago, that education about
climate change should be the most significant priority. As he rightly pointed out, while
sustainability education operates at the macro level, climate change education should be
treated as an equally important matter at micro-level unit as both are interrelated, intertwined,
and mutually reinforcing.

Here, it is argued that universities need to extend climate change education beyond the
traditional technical subjects, emphasising the importance of opening up ways to foster a
deeper understanding of climate change and ensuring that students have a broader and
deeper understanding of the challenges.

2. Climate change and student involvement

Organisations such as the United Nations (UN) and United Nations Educational, Scientific and
Cultural Organization (UNESCO) have been stressing the need for climate change education,
and this is reflected in the ever-growing significance to young people [19,20]. As argued by
Akrofi et al. [21], increasing student awareness through education is crucial in fostering active
participation to promote climate change actions at all levels of the community. Thus,
universities need to inspire both students and staff to become involved with the challenges
brought by climate change so that they become active agents, promoting research, developing
solutions for climate change mitigation/adaptation, and even taking a leading role in the political
field [13]. Efforts should be made to develop educational programmes that are designed to
increase climate literacy and to empower students to move towards sustainability [22].

Student involvement in climate change adaptation and mitigation is critical [e.g., 23-29]. [21]
found that ‘students’ involvement in climate change-related workshops and campaigns
significantly influenced their knowledge levels. The same study further indicated that students’
attitudes and behaviours are dependent on their level of awareness and knowledge about
climate change issues. This in turn implies that their cognitive repertoire depend on their level
of participation in climate change courses, workshops and campaigns, membership in
environmentalist groups, and access to climate information. However, university students’
perceptions of climate change are not a settled research agenda (e.g., see 23,25,26]. Their
perceptions of climate change vary across disciplines in which they are enrolled [26], personal
experiences and exposure to climate-related risks, access to the internet and international
media [24-25,28-32]. In general, studies highlighted that university students’ attitudes and
perceptions of climate change as well as its causes and its impacts are shaped by formal and
informal education.

Therefore, universities need to broaden their educational efforts to ensure that graduates
understand the commonly accepted scientific concept of climate change and its causes in
order to become part of the solutions [33]. Students’ involvement and participation in climate
change adaptation and mitigation activities are crucial to address the direct and indirect
impacts of climate change. However, since students have not reached the desired level of
consciousness, educational curriculums on climate change need to be designed to positively
affect students’ perceptions about the environment, and their courses should improve
university students’ scientific skills and knowledge that shape their attitudes and beliefs [34].
The research question which guided the study is: what are the perceptions and attitudes of
university students around the world about climate change? The study was designed to identify
students” opinions and attitudes with the intent that new insights gained from the research
could be helpful to the design and redesign of curricular contents on climate change education.

3



In sum, whilst evidence highlights differences in the students’ perceptions and understanding
of climate change across disciplines, there is a gap in understanding students’ perceptions and
attitudes towards climate change in a way that would guide changes in the curriculum and
teaching practices. This is partly based on the fact that students” perceptions on climate
change are seldom considered in curriculum design, or as part of evaluation frameworks. Table
1 provides an overview of some studies on university students and climate change.

Table 1. Examples of studies on increasing awareness of climate change at universities

Initiative Country Literature

S‘Fudents attitudes and perceptions of Portugal, Me>l<|co, Morgado et al. [35]

climate change and Mozambique

Teaching about climate change to students China Yang et al. [36]

in health-related disciplines Maxwell and Blashki [37]
Teaching on climate change and health Columbia Shaman and Knowilton [34]

education

Teaching about adaptation to climate

change: knowledge for action Montreal Canada Lapaige and Essiembre [38]

Students’ knowledge and perceptions

about the health impact of climate change Ethiopia Nigatu et al. [39]
_Students attlf[ude toward sustainability Australia Eagle et al. [40]

issues and climate change

Students’ climate change awareness Taiwan Di Giusto et al. [41]
Students’ perceptions of climate change Turkey Bakag [42]

Students understanding on climate change Australia Pfautsch and Gray [43]

and sustainability

These examples illustrate the a variety of works conducted so far leave much to be desired
about the need to climate change education.

3. Methodology

The levels of knowledge, attitudes, perceptions, and engagement of university students in
climate change were assessed by using an online administered questionnaire survey at the
global level. The questionnaire was designed in such a way that the results could offer valuable
insight to guide changes in curriculum development and teaching practices, using the existing
literature and in consultation with the research team of the Inter-University Sustainable
Development Research Programme (IUSDRP). IUSDRP is an academic network of 139
member universities interested in sustainable development research, and they involve over
700,000 students (please visit the website of the universities’ sites for the details). Furthermore,
the authors reviewed the survey questions to avoid redundancy and to ensure that all relevant
issues were considered. The survey questionnaire included 21 questions and was pre-tested
and adjusted based on the feedback from 10 experts in the areas of climate change and
sustainability at different universities. The full questionnaire was also designed to collect
general information and ensure that details were anonymous (Appendix A). According to the
German law on the issue at hand, the study is exempted from ethical approval and informed
consent from participants as study is based on questionnaire/survey.



The online survey was conducted from 16th September to 30th November 2020 using Survey
Monkey (https://www.surveymonkey.com/). The survey was disseminated repeatedly via
email, providing a web link with access to the online instrument (in English) to students
attending universities within the Inter-University Sustainable Development Research
Programme (IUSDRP). Participation was voluntary, and authors had no influence or control
over who participated; hence, there was no self-selection bias. A total of 424 questionnaires
were received from 41 countries around the world. The most represented region was Europe
with 45.3% of the replies, followed by North America (14.9%), Africa (14.6%), Latin America
and the Caribbean (12.5%), Asia and Pacific Region (7.8%), and Oceania (5%). Figure 1
shows the countries participating in the study.
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Figure 1. Countries from which questionnaires were returned

Source: Google maps

To adequately explore and provide an accurate view of the result of the possible differences
and relationships between university students’ attitudes and perceptions of climate change,
the questionnaire survey participants were grouped into six categories according to the UN
geoscheme in order to be able to perform the statistical analysis: Africa, Asia, and Pacific
region, Europe, Latin America and the Caribbean, North America, and Oceania.

The Variance analysis (ANOVA) test and Bonferroni post-hoc test for multiple comparisons were
conducted to explore statistical differences between scale variables whose mean values can
be measured (CCCo, CCA,S and current engagement). Regression tests were also performed
to further investigate the results. The t-student test was conducted to explore statistical
differences by gender.

A Pearson Chi-square test was conducted for categorical variables (CCO and CCC),
nevertheless, the results were not reliable because of the distribution of the sample (too many
cells have an expected coof unt less than 5) so we decided to perform an ANOVA test.
Despite these variables where categorical, the answers” format could fix as a scale from 1 to
5 in CCO and from 1 to 6 in CCC (see table 2). Pearson and Spearman’s correlation
coefficients were measured to assess possible relationships between variables. We decided
to conduct both tests to reinforce convergent results. Statistical reports are provided in SPSS
web report format.


https://www.surveymonkey.com/

4, Results

This section describes the findings, which were explored in relation to climate change
occurrence (CCO), knowledge about its causes (CCC), the concern about the problem
(CCCo), climate change awareness through five items that result in the climate change
awareness scale (CCA, a=.796) and climate change engagement.

4.1. Descriptive results on knowledge, beliefs, and concern about climate change

As depicted in Table 2, more than 88% of the participants indicated that the climate is definitely
changing, while 10.4% felt the climate is probably changing. It seems clear that the majority of
university students were certain about the changing climate. However, provided that climate
change and its impending dangers are real, those doubtful university students should be
convinced.

Table 2 shows that 70% of the respondents rightly attributed the cause of climate change
mainly to human activity. Nevertheless, about 13% of the respondents wrongly gave equal
weight to the naturally induced and human-induced climate change. Likewise, 15% of the
respondents believe that climate change is entirely caused by human activity. This is clear
evidence that universities should revisit their curriculum and co-curricular activity to shape the
attitude and perceptions of students on climate change causal attribution. This is because
university students, regardless of their discipline, could play important roles in their university
and within the community if they understand the real causes of climate change.

The results related to the respondents’ concerns about climate change are shown in Table 2.
Around 18%, 36%, and 42% of respondents were somewhat worried, very worried, and
extremely worried about climate change-related risks, respectively. However, 4% of
respondents were not worried about the adverse impacts of climate change. The variation of
the level of concern could be connected with their exposure to climate change-related risk and
weather information dissemination platform. However, in general, an extremely high level of
worry or ignorance could demotivate university students in taking climate change adaptation
and mitigation action. Extremely high levels of concern could undermine their actual capacity
to respond to the adverse impacts of climate change, and an equal optimist attitude could
hinder students from understanding the reality of climate change and its impact. The student’s
contributions to the direct climate change adaptations and mitigations within their university -
as well as the implementation of measures in their lifetime within the community - depend on
their balanced judgment of the causes of climate change.

Table 2. General answers about climate change occurrence, causes, and concern

. . 0 . . o

The climate is... (%) Climate change is... (%) change? (%)
DEL.. 7 2% Definitely not happening 2% Not at all worried

changing ) :
Probably not changing  .2% Caused entirely by natural processes 5% Not very worried
| am not sure 9% Caused mainly by natural processes 2.4% Somewhat worried
. Caused equally by human activity and .
0, 0,

Probably changing 10.4% natural processes 12.6%  Very worried
Definitely changing 88.2% Caused mainly by human activity 69.4%  Extremely worried

Caused entirely by human activity 14.9%

How worried are you about climate

1%

4%

18%

36%

42%
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The university students’ awareness of climate change is the result of their direct exposure to
climate-related risks, participation in climate change-related events, dialogue and news. As
illustrated in Figure 2, more than 50% of the respondents were aware of the Sustainable
Development Goal 13 target, are up-to-date in the climate change debate, and understand
climate change adaptation and mitigation measures. On the contrary, the majority of the
respondents were not aware of the discussions and outcomes of the Conferences of the
Parties (COPs). Hence, the students’ involvement is low in the follow-up of climate change-
related events and discussions on different platforms.

427 4
426 35
425 3
Q 424
g 2.5
8 423
o 2
I 422 s
S an .
= 1
420
419 0.5
418 0
Aware of climate Updated onthe  Aware of discussions Aware of the targets Aware of the
change adaptation climate change and outcomes of the  of the Sustainable movement Fridays for
and mitigation debate Conferences of the Development Goal 13 the Future?
differences Parties

Item on the Extent of Students Awareness

I Response === \lean

Figure 2. Mean values of the five statements of Climate Change Awareness.

Correlation analysis results show that there is a positive relationship between the respondents’
concern and their awareness of climate change (Spearman’s rho .350%, p=.000; Pearson
correlation .344, p =.000). The result suggests that the more concerned the university students
are, the more aware they will be about climate change. The result suggests that universities
could improve student awareness by organising climate change-related themes in discussion
sessions and incorporating into in the curriculum and co-curricular activities.

4.2.1. Regions

Figure 3 shows the mean values regarding CCC. Subsequently, CCCo and CCA are shown in
Figure 4.

Fig. 3 illustrates that the majority of participants in all regions mainly attributed climate change
to human activities. The university students’ climate change causal attribution is in agreement
with the literature [29,44]. However, a regional variation of climate change causal attributions
was observed amongst the university students. For instance, the great majority (85%) of
participants in North America, followed by Oceania (78%), attributed climate change mainly to
human activity. Likewise, about 28% of participant university students in the African region
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associated climate change equally with human activity and natural processes. In the Asia and
Pacific region, the proportion of university students stating that climate change is caused by
human and natural factors was equal to those who attributed its cause entirely to human
activity. There were no participants in Oceania who linked climate change equally with human
activity and natural processes. The university students’ causal attribution variation to climate
change could be due to variations in exposure to climate change education, climate risks,
participation in co-curricular activities, media, dialogue and differing socio-cultural
backgrounds [24,30]. Climate change education could shape university students’ causal
attribution and perceptions. Consistent with our argument, Ochieng and Koske [45] reported
that awareness is a means of strengthening individuals and the wider community.

90
80
70
60 ]
50
40
30
20

I T | Tl

Definitely not Caused entirely Caused mainly by Caused equally by Caused mainly by Caused entirely by

Response on cause of climate change (%)

happening by natural natural processes human activity ~ human activity ~ human activity
processes and natural
processes
Items

[JAfrica [JAsiaand Pacific region [ Europe [ Latin America and Caribbean M North America M Oceania

Figure 3. Outcomes regarding participants’ residence
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Figure 4. Outcomes regarding participants’ residence. CCCo (Climate Change Concern)
and CCAS (Climate Change Awareness Scale) averages. The results are presented on
a scale of 10.

The results suggest that there are no differences regarding climate change concerns and
awareness. All participants declared similar levels of concern and awareness. Although
ANOVA test offered differences regarding climate change concern (sig. =.013, F = 2.911,
df = 5) Bonferroni post-hoc test only offered significance differences between Europe and
North America (sig. = .034).

4.2.2. Socio-demographic and academic characteristics: gender, age, the current
study, and area of study

Table 3 presents the regression model summary for the variables CCO, CCC, CCCo, and CCA
regarding gender, age, current studies, and area of study as predictors. Table 4 shows the
descriptive analysis of the socio-demographic and educational status of respondents about their
awareness and concern about climate change.

Table 3. Regression model summary

MODEL SUMMARY ANOVA
R
Predicto Squar | Adjusted Std Sum of d Mean
Var r R e R square Error squares | f | Square F Sig. |

CCO Gender 084 007 005 403 489 1 489 3.005 .084
CCO Age 024 001 -.002 426 .044 1 .044 242 623

Current
CCO Studies 086 007 005 426 .573 1 .573 3.161 .076




Study
CCO | rrea 108 | 012 009 446 753 1 753 3.788 | .053
CCC Gender 114 013 011 .661 2.406 1 2.406 5.507 .019
CCcC Age 139 .019 017 .664 3.644 1 3.644 8.254 .004
Current
CCC | Shudins o014 | 000 002 670 037 1 037 081 | .776
Study
CCC | rrea 095 | 009 006 654 1230 | 1| 1230 | 2874 | .091
CCCo | Gender 066 | .004 002 869 1370 | 1| 1.370 1814 | 179
CCCo | Age 004 | .000 -.002 877 .005 1 .005 006 | .937
ccco | Surrent | 496 | 009 .007 874 2974 | 1| 2974 | 3.895 | .049
Studies
CCCo i‘r‘;:y 113 | .013 .010 912 3.448 | 1| 3.448 | 4148 | .043
CCA | Gender 089 | .008 .006 4790 | 75822 | 1| 75822 | 3.305 | .07
CCA | Age 196 | .039 .036 4721 | 370505 | 1 | 370.505 | 16.625 | .000
cca |Current | 4., .099 .097 4569 | 946.704 | 1 | 946.704 | 45.356 | .000
Studies
CCA iﬁ‘e’gy 027 | .001 -.002 4617 | 4810 | 1| 4810 | 226 | 635

Note: CCCo (climate change concern); CCA (climate change awareness)

Table 4. Respondents’ climate change concern and climate change awareness based on
social-demographic and academic variables

Social-demographic and academic variables Climate change Climate change
concern awareness
Mean Sig, Mean Sig.
Gender Female 8.67 ) 5.54 )
Male 8.48 5.90
AG1=18-25 8.60 5.39
Age AG2 =26 -35 8.57 6.08 .009
Group AG3=36-50 8.48 . 6.20 (AG1-AG2)
AG4 =51+ 9.16 7.08
Current L1 = Undergraduate 8.51 5.17 .000
studies L2 = Postgraduate 8.56 - 6.15 (L1-L2 & L1-
level L3 = Doctoral 9.06 6.84 L3)
A1 = Education 9.06 6.95
A2 = Arts & Humanities 8.80 5.66 000
A3 = Social Sciences, Journalism & Information 8.87 6.05 (A1-Ad)
A4 = Business, Administration & Law 8.33 5.00 038
Area of A5 = Natural Sciences, Mathematics & Statistics 8.64 } 6.17 (AS-A4)
study A6 = Engineering, Manufacturing &Construction 8.26 6.10
A7 = Agriculture, Veterinary & Wildlife 8.47 5.07 000
Management (A5-A4)
A8 = Health &Welfare 9.33 6.28
A9 = Biology &Environmental 8.90 7.07

Note: ANOVA values: CC Concern: (Age) df = 3, F = .497, sig. = .684; (Current Studies) df = 2, F = 2.851, sig.
=.059; (Area of study) df = 7, F = 2.354, sig. = .023; t-student values: CC Concern (Gender) t = -1.347, df =
418, sig = .179

ANOVA values: CC Awareness: (Age) df = 3, F =6.017, sig. = .001; (Current Studies) df = 2, F = 22.867, sig.
= .000; (Area of study) df = 7, F = 5.586, sig. = .000; t-student values: CC Awareness (Gender) t = 1.818, df =
411, sig =.70

Results suggest that socio-demographic and academic characteristics could influence the

variables analysed. Women tend to declare in greater percentages than men that human

activity is the main cause of climate change. Women are more aware and concerned about

climate change than their men counterparts [46-48]. This could be due to the fact that climate
10



change affects women and men differently. For instance, women are 14 times more likely to
die than men due to climate change related risks [49]. Gender inequality is a major factor
contributing to the increased vulnerability of women and girls in disaster situations, such as
Hurricanes Mitch and Katrina and flooding in South and East Asia, that are being increasing
linked to climate change. According to a recent report from the World Conservation Union/
Women’s Environment and Development Organization (IUCN/WEDO), women and children
are more likely to die than men during disasters [57]. Age also seems to influence climate
change causes valuation, main differences appear between the aged group 18-25 and 36-50,
where the latter tend to assess a higher percentage of activities as the mean causes of climate
change.

Concern about climate change seems to be influenced by current studies and study areas
(Table 3) nevertheless Bonferroni post hoc test does not support regression model results
(Table 4). Regarding current studies, data suggest differences in levels of awareness and
concerns about climate issues. Climate change awareness is the only variable that offered
differences in both analyses (Table 3 and 4). Age offered again differences between age group
18-25 and 36-50, where the latter indicated higher values on the CCA scale. The current
study’s level also seems to influence over awareness: undergraduate students tend to evaluate
CCA lesser than post-graduate or PhD students.

Finally, in relation to the areas of study, this is not an ordinal variable so we have focused on
ANOVA test results (Table 4). It seems that the main differences are regarding Business,
Administration & Law students that assessed in a minor grade their climate change awareness
than Education, Social Sciences, Journalism & Information, and Natural Sciences,
Mathematics & Statistics students.

Table 5 shows correlation results (Spearman’s rank correlation coefficient (rho) and Pearson
coefficient). There are statistical differences when comparing the youngest participants (18 —
25 aged) with the others. Participants declared a greater awareness as their age increased.
This conclusion is also supported by the Spearman correlation results, which indicate that there
is a positive correlation (0.198) between age and awareness levels. Regarding study level,
similar results were obtained as was expected, since a higher level of study is related to an
older age. The correlation coefficient suggests a stronger relation when reaching a higher level
of studies (0.311).

Table 5. Climate change awareness scale averages regarding age and current study level:
Bonferroni post-hoc test results and correlations coefficients.

Age CCAS (X) 18 -25 26 -35 36 - 50 >51

18 -25 5.39 - .009 - -

26 - 35 6.08 .009 - - -

36 - 50 6.20 - - - -

>51 7.08 - - - -

Correlation coefficient Significance

Spearman’s .

rho 198 .000

Pearson .196* .000

Study level CCAS (X) Undergraduate Post-graduate Doctoral

Undergraduate 5.17 - .000 .000

Post-graduate 6.15 .000 - -

Doctoral 6.84 .000 - -
Correlation coefficient Significance
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Spearman’s *
rho 2311 .000

Pearson .314* .000
* Correlation is significant at the 0.01 level (2-tailed). Correlation results details are provided in supplementary
material.

4.2.3. Current and future engagement

Current and future climate change engagement was explored through two items. Current
engagement was assessed by the statement “To what extent are you involved in the climate
change movement?’. To explore possible relations, the Spearman’s rank correlation coefficient
(rho) and Pearson coefficient were utilised. The results are shown in Table 5. Future
engagement was assessed through the statement, ‘Would you like to participate in (more)
activities related to climate change?’.

Regarding current engagement in climate change, all variables (except age) (Table 6)
achieved significant positive results. The strongest relations included those on climate change
concern and climate change awareness, which suggests that a greater concern and
awareness is related to a greater current engagement. The same results, but with lower
correlation values, were obtained regarding current study level; as the participants reach
higher academic levels, they are more likely to participate in climate change activities.

Table 6. Correlation values. Current engagement

Climate Climate
Correlation Current Change Change
coefficient Age study level Concern Awareness
Current engagement Spearman - .108* 379* .624*
Pearson A27 .382* .631*

* Correlation is significance at the 0.01 level (2-tailed). Correlation results details are provided in
supplementary material.

Concerning future engagement (Figure 5), most of the participants (90.1%) declared that they
would like to participate in activities related to climate change. In this case, to be currently
involved in climate change activities seems to be related to a greater engagement in
participating in future activities.
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Figure 5. T-Student test offered significance differences (t = -5.040, df = 413, sig. = .000)

5. Discussion

Climate change is a serious global developmental challenge that requires the integrated and
coordinated action of all sectors and actors. However, society’s awareness and concerns for
climate change and its impacts vary according to differences in economy, demography,
culture, educational level and background, and the degree of exposure to climate risks [50-
52]. University students form a vital segment of the community and can play a crucial role in
the climate change adaptation and mitigation efforts within their university. Their education and
involvement in the reality of changing climate and its impending risks is a means to equip these
students with relevant skills and knowledge so that they would positively influence the wider
community to implement climate change adaptation and mitigation measures. Therefore,
assessing the attitudes and perceptions of students can help universities understand their
students’ knowledge about climate change and its adverse impacts in order to adequately
incorporate climate issues in the co-curricular activities and formal curriculum. Accordingly,
this article examined the perceptions of university students about the occurrences, causes and
concerns of climate change and their future engagement in climate change adaptation and
mitigation interventions.

This study indicates that the majority of respondents are aware of the climate change issue,
and most expressed concerns about the impending risks associated with climate change. In
line with [21] study, there was a small percentage of students who expressed some doubt
about the existence of climate change and therefore did not express concern about its effects.
In contrast to previous studies, this study highlighted that students were seemingly more aware
about broader climate change debates and the differences among change, adaptation and
mitigation than about the specific initiatives, such as Conferences of the Parties or Fridays for
the Future. This perhaps reflects the scale of awareness of broad debates, but also the
possible challenge of more specific initiatives operated on a global basis. As such, this
highlights the critical role of the promotion of engagement opportunities.

The proportion of students attributing climate change to human activity was larger than other
studies [29], but lower than published studies on climate scientists [53]. Females were
significantly more likely than males to suggest that human activity is the main cause of climate
change. Climate change awareness was highest in the Asia and Pacific Region, and climate
change concern was highest in North America. This may reflect the proportion of the wider
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population and the recent increase in counter-narratives about climate change in the public
media, particularly in terms of US policy and related protests. However, the differences
between regions were not found to be statistically significant. As there were statistically
insignificant differences between reported awareness and concern across continents, the
study found general support for the logical and intuitive positive relation between awareness
and concern. The wide support for understanding the causes of climate change also highlights
the importance of social norms in attempting to prompt climate change adaptive behaviour
[54]. As such, activities would benefit from promoting positive norms and addressing
problematic norms in universities.

Although data suggest that females are reportedly less aware than males of climate change
and are more concerned about the effects of climate change than males, there were no
statistically significant differences. Similarly, whereas data suggested that people aged 51+
were more aware and concerned about climate change, the most significant difference was
found in the youngest age group (18-25 years old). A similar pattern existed for the educational
level, where climate change awareness and concern broadly increased from undergraduate to
postgraduate levels. These findings contrast with some studies that suggest similar levels of
awareness across levels [23], but support others that indicate differences in experience over
time [24]. This study suggests that there are increasingly strong relationships between age and
climate change awareness, perhaps where age and education might act as a proxy for
personal experience and the ability to emotionally receive and make sense of the complexity
of climate change issues.

This study reflected the findings of other studies that indicated different levels of awareness
across disciplines but also provided comparative data in relation to concern for climate change.
In this study, climate change awareness and concern varied between disciplines, from the
lowest relative awareness in business, administration and law (similar to [21], in terms of
awareness) and the lowest relative concern in engineering, manufacturing and construction.
In contrast, the highest level of awareness was in the disciplines of biology and the
environmental sciences similar to [28]), and the highest level of climate change concern was
in health and welfare. These findings were statistically significant and as such provide a new
global analysis of disciplines in relation to each other in terms of climate change awareness
and concern. This suggests the different ways that climate change is positioned and
understood in relation to other disciplinary concepts, which filter through to levels of awareness
and concern [33]. Institutional or country level approaches may promote more consistency in
addressing such diversity.

In terms of current engagement in climate change initiatives, all variables (apart from age)
demonstrated significant positive relationships, and the strongest relationships were identified
in climate change awareness and concern and current study level. At the same time, those
currently not involved in these initiatives were the most likely to express a continuation of non-
involvement. This suggests an association between student concern and their intentional
behaviour to change an underlying dissonance related to that concern [54,55]. This indicates
that special efforts might be required to reach this particular group, but that clarity will be
needed on what the climate change issues are and why they are significant to the person and
discipline; it might take some time for universities to change the perceptions and attitudes
towards climate change.

However, [21] argue, both the causes and effects would need to be key aspects for prompting
engagement and thereby changing perceptions and attitudes. Considering the differences
between the ages and study levels, this suggests that there may be benefits in creating
initiatives that promote vicarious learning across multi-generational cohorts of students. This
could potentially enhance the sharing of diverse personal experiences across geographic and
cultural locations [24]. Nonetheless, involvement in environmental curricula or initiatives may
not guarantee a change in climate change awareness or concern; as [27] found over a decade
ago, involvement in environmental organisations does not automatically mean that students
14



will perceive that climate change is caused by human activity, and it may indeed promote other
narratives that might undermine the possibility of human intervention (such as supernatural
causes).

This study focuses on a better understanding of factors that shape perceptions of climate
change, as well as the resulting levels of engagement in climate-positive actions. The study
aimed to shed light on the underlying misconceptions that affect viewpoints about the
plausibility of the phenomenon and (may) act as barriers to learning fundamental principles
currently supported by scientific evidence and predictions. The factors examined in the study
that shape students’ perceptions and awareness levels should stimulate discussions among
key stakeholders in the higher education institutions regarding the contents of and approaches
to climate literacy pedagogy. Climate change education could adopt a variety of approaches
in order to engage students about the nexus of climate risks and work towards a climate-literate
society that is able to deal with the complexity of the defining issue of our time and to shape
practical solutions (both in terms of mitigation and adaptation-resilience). As universities are in
a unique position to be part of the solution, and drawing from student perceptions-engagement
assessments, curriculum changes have to be considered in national contexts where the
increase of students’ knowledge and cognitive skills of the climate change awareness-
engagement nexus is deemed imperative. Follow-up studies, drawing from larger international
samples, could reveal whether curricular changes are required to ensure that all university
graduates and postgraduates understand the scientific consensus about climate change.
Given the ongoing debate on the specific context of global governance, key findings from
international student surveys will continue to offer meaningful insights and encapsulate
implications for national and international climate change education policies in order to foster
desirable behavioural patterns in the next generation of decision-makers over decarbonisation
and climate-proofing.

6. Conclusions

Climate change is a serious global challenge, which requires the continuous, integrated and
coordinated action of all sectors and societal actors. Knowledge about climate change, as well
as perceptions and understanding about it, form the foundation that can avoid and or reduce
its impacts. In this regard, universities are known to occupy a central position as centres for
learning, innovation, and research to not only investigate and model climate change, but to
also demonstrate climate change adaptation and mitigation measures. University graduates,
if properly educated, could become change agents to influence the wider community. This is
because awareness, which may be improved through training and information exposure, is a
prerequisite for implementing wise adaptation and mitigation actions.

Climate change education in higher education is important, as it provides the knowledge and
skills that bring about pro-environmental behavioural changes, leading to responsible,
sustainable production and consumption patterns that will positively impact society at large,
and may reduce the pressures caused by large CO2 emissions. The integration of climate
issues in university education, co-curricular activities and research programmes should be
emphasised so as to ensure that the next generation of professionals is duly aware of this
global challenge and its many ramifications.

Universities can also, at the institutional level, better respond to climate change by applying
environmentally-friendly and sustainable solutions in daily operational activities with the aim of
reducing their direct impacts. HEI's climate commitments are mainly set as targets or goals to
reduce their carbon emissions, which can occur through operational management,
sustainability plans or climate action plans, or through a combination of these approaches.
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This article has identified very interesting evidence by examining the level of university
students’ awareness on climate change. Indeed, the findings of this study shed light on three
significant research areas. Firstly, many of the university students seem to be aware of climate
change risks. They acknowledge that climate change is mostly an outcome of human activity
and not exclusively a regular natural process. It also appears that they trust universities to
educate citizens regarding climate change risks. This implies a significant contribution to the
discussion on social capital in relation to environmental problems, since there is a perceived
need to mobilise higher education institutions towards global environmental problem-solving.
Another important point highlighted by this study is the degree of students' concern about
climate change risks. As expected, the awareness of university students is inextricably linked
to their degree of familiarity with the topic, part of which is their participation in various climate
change events.

Secondly, the findings show various views of university students from different regions
concerning climate change risks. The findings suggest that university students from the Asia
and Pacific region are more aware than those from other regions on climate change issues.
This difference is probably associated with the variety of exposure of various regions to climate
risks and, of course, the different levels of awareness of climate change risks among the
university students in these regions.

Third, a variation in the knowledge of climate change risks is identified across gender, age
and academic education. More female respondents shared the opinion that climate risks are
an outcome of human activities than their male counterparts. Regarding the age of the
respondents, it seems that the older university students have a better knowledge and higher
awareness of climate risks. Furthermore, as it could be expected, university students within
the field of environmental studies are more aware of climate change risks than students
attending other courses.

As any other study, there are some limitations to this study. Although a significant number
of questionnaires were collected in this survey from different countries, a larger number would
be required to provide more robust trends in finer subcategories. In addition, the study did not
entail interviews, a trend associated with the COVID-19 pandemic, which makes social contact
more difficult. The fact that a non-probabilistic survey sample was used, and the fact that
students who did not have internet access were unable to take part in the research, are a
further limitation of the study. A further matter which poses a limitation is related to the self-
selection of participants. It is believed that only those motivated enough made a decision to
take part in the study. This is not unusual and as the literature shows [e.g. 56], it need to be
taken into account. But despite these constraints, the study offers very useful insights into how
university students perceive climate change.

Future studies should focus on further exploring the awareness of university students about
particular themes, such as climate change risks, and comparing the views of the academic
community in contrast with other sectors (e.g. industry).

It is hoped that this study will encourage more research that could strengthen the emphasis
academic institutions give to climate change and help to catalyse more efforts into models of
environmental behavior and psychology, which may in turn bring about a greater participation
of university students in the handling of the many challenges posed by a changing climate.
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Appendix A
Climate Change: Attitudes and Perceptions of University Students

Section 1 — Background

1. Country:
Sex:
()F
()M
() Other
3. Age group:
()18-25
()26-35
() 36-50
()51+
4. Study area:
() Education
() Arts and humanities
() Social sciences, journalism and information
() Business, administration and law
() Natural sciences, mathematics and statistics
(') Information and communication technologies
() Engineering, manufacturing and construction
() Agriculture, forestry, fisheries and veterinary
() Health and welfare
() Services
() Other:
5. Current study level:
() Undergraduate
() Graduate
() Doctoral
6. Climateis...
(') definitely changing
() probably changing
() 'am not sure
(') probably not changing
(') definitely not changing
7. Climate change is...
() Caused entirely by human activity
(') Caused mainly by human activity
() Caused equally by human activity and natural processes
() Caused mainly by natural processes
() Caused entirely by natural processes
() Definitely not happening
8. How worried are you about climate change?
() Extremely worried
() Very worried
(') Somewhat worried
() Not very worried
() Not at all worried
() Climate change is not happening
9. Where do you obtain information on climate change? (multiple answers possible)
)TV
() Radio
() Newspapers
() Social Media
(') University
(') Family
() Student Clubs/Associations
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10.

11.

12.

13.

14,

15.

16.

17.

() NGOs

() Scientific database, like Scopus

() International Symposiums or events

() Other:

Perception and information on climate change: on the scale below mark your level of perception and
information about climate change. (1 = not at all; 5 = to a great extent).

1 2 3 4 5

To what extent are you aware of the differences between climate change
adaptation and mitigation?

To what extent are you update on the climate change debate?

To what extent are you aware of the discussions and outcomes of the
Conferences of the Parties (COPs)?

To what extent are you aware of the targets of the Sustainable
Development Goal (SDG) 13?

To what extent are you aware of the movement Fridays for the Future?
To what extent are you involved in the climate change movement?

Is climate change present as a topic/subject in your course/teaching programme?
()Yes

() No

Level of emphasis to matters related to climate change in your course:
() The topic is very well covered with plenty of information

() The topic is covered with enough information

() The topic is not as well covered as we would like it to be

() The topic is poorly covered

() The topic is not covered at all

() I do not know/am not sure

More information about climate change in your university should come from: (multiple answers possible)
(') Mandatory courses

() Optional courses

() Students’ projects

() Publications

() Placements in companies

() Student clubs/associations

(') University strategic plan

() Carrer centers

() Other:

In your opinion, which are the 3 main impacts caused by climate change (multiple choices possible):
() Damage to biodiversity

(') Increase in the number of non-native species

() Increase in poverty

() Increase in conflict

() Sea-level rises

() Increase in number and severity of storms

() Increase in number and severity of droughts

() Melting of glaciers

() Flooding

() Increase in water-borne disease

() Increase in the displacement of communities

() Damage to infrastructure and superstructure

() Other (please specify)

Those most responsible for causing climate change are:

() Those in the Global North

() Those in the Global South

() The world's wealthiest people, regardless of geographic location

() Other (please specify)

The global increase of temperature as a result of the greenhouse effect will affect the life of...
Positively Neutrally Negatively

Your generation

The next generation
Generations far into the future
Which of the following problems hinder communication on climate change? (multiple choices possible)
() No problem at all

The issue is too scientific

The issue is too abstract

The issue is too complex

The issue has no connection with reality

()
()
()
()
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18.

19.

20.

21.

( ) The issue does not affect me
() Impacts are too long term
() Other:

Would you like to participate in (more) activities related to climate change?

()Yes

()No

If so, in which ones?

() Students movements/protests for climate change awareness

(') Training/capacity-building workshops

() Volunteerism/community activities

() Research on climate change

() More content about it in my course/teaching programme

() Other:

On which themes do you need further information? (multiple choices possible)

() Approaches to climate change mitigation

() Approaches to climate change adaptation

() Climate change causes and impacts

() Technologies that reduce climate change

() Sustainable Development Goal 13

() Other:

Greta Thunberg is a Swedish 17 year old student who has initiated School Strikes for Climate all around
the world in an effort to raise awareness of the public and politicians about the climate change crisis.
How do you feel about her efforts (choose the best three options):

() 'am not aware of her actions

(') I fully support her actions

() I have attended / organised School Strikes for Climate

) | wish | had the courage to do the same

) | feel that her actions have been successful

) | feel that her actions have not been successful

) | feel that she’s doing all this to gain popularity

) | feel that she is being manipulated to serve the interests of others

) | feel that she is poorly informed about the complex nature of climate change

)

(
(
(
(
E
() Other (please specify)
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