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Abstract

Climate change remains one of the greatest global challenges. This study explores per-
ceptions among female students at Qatar University (N = 890), recognizing the sample’s
institutional and gender specificity. Using a cross-sectional design and Confirmatory Factor
Analysis (CFA), the study found high levels of climate awareness and perceptions of gov-
ernment initiatives. Regression results identified digital and institutional communication
as key influences (R? = 0.624). The findings emphasize the role of media, curriculum
integration, and institutional messaging in shaping environmental engagement.

Keywords: climate change; student awareness; government efforts; digital media; sustainability;
Qatar

1. Introduction

Climate change is one of the most urgent challenges of our time, with wide-ranging
environmental, economic, and societal consequences [1]. University students are central to
this issue—not only as future leaders but as current actors whose awareness and behaviors
reflect and shape sustainability transitions.

While climate education is increasingly present in curricula, global research consis-
tently identifies persistent gaps in students’ understanding of foundational concepts such
as the greenhouse effect, carbon emissions, and climate feedback loops [2,3]. These gaps are
often exacerbated by misinformation on digital platforms, which young people increasingly
turn to for information.

Students’ climate-related behaviors are shaped by a chain of factors: awareness,
cognitive understanding, emotional response, perceived agency, and institutional context.
Importantly, information sources—governmental campaigns, social media, and traditional
media—mediate these links [4,5]. However, few empirical studies in the Gulf region have
explored how these sources influence youth awareness and behavior.

This study investigates climate change awareness among female students at Qatar
University, focusing on how digital media, institutional communication, and demographic
factors shape perceptions. It addresses a regional research gap and contributes to under-
standing the mechanisms by which awareness may (or may not) translate into action in a
rapidly developing society.
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While climate literacy is increasingly integrated into curricula, substantial knowledge
gaps persist among students, particularly in understanding scientific processes such as the
greenhouse effect, the carbon cycle, and system-level feedback mechanisms [6]. Studies
show that although students express general concern over climate change, their grasp of its
root causes and mitigation strategies remains limited [7,8]. Moreover, a rise in misinforma-
tion and cognitive biases—such as optimism bias and confirmation bias—further impedes
accurate climate understanding and delays behavioral responses [9,10].

Engagement in climate-positive behavior among students is influenced by both in-
ternal and external variables. Internal factors include perceived self-efficacy, emotional
response to environmental degradation, and moral responsibility [11,12]. Externally, the
presence of supportive institutional frameworks, peer influence, and the visibility of campus
sustainability initiatives play crucial roles [13-15]. Despite growing awareness, students
often encounter psychological barriers such as environmental numbness or a sense of
powerlessness, which limit proactive participation [16,17].

Universities have a multifaceted role in addressing these challenges. Beyond curricu-
lum development, they must foster a campus culture that models and reinforces sustainable
practices. Faculty engagement, research opportunities, student-led initiatives, and visible
institutional policies contribute to this ecosystem of support [18]. Furthermore, cross-
disciplinary approaches that blend science, social studies, and ethics have shown promise
in cultivating holistic climate competencies [19].

This study explores the breadth and depth of university students” awareness of cli-
mate change and their active participation in societal improvement efforts. By examining
students’ conceptual understanding, psychological readiness, and institutional context,
it aims to identify the enablers and inhibitors of meaningful climate action. The insights
generated will contribute to refining educational strategies that not only raise awareness
but also translate knowledge into sustained engagement and societal impact [20].

2. Literature Review

Research on climate change literacy among university students typically addresses three
core areas: knowledge and perception, behavioral engagement, and institutional influence.

Knowledge and Perception

Although students often report high concern about climate change, studies consistently
reveal weak understanding of scientific mechanisms behind it. Students struggle with
concepts such as emissions, mitigation, and ecological systems [21]. Evidence shows
that structured climate modules in higher education improve comprehension and critical
thinking by up to 30%. Digital literacy also plays a major role—students proficient in
evaluating online sources tend to have higher climate literacy. However, misinformation
via social media can distort perceptions and reduce action motivation.

Behavioral Engagement

The link between awareness and action is complex. Barriers such as eco-anxiety, social
norms, and perceived inefficacy (termed “dragons of inaction”) prevent many students
from engaging in sustainable behaviors despite high concern. Still, those who frame climate
change as a social responsibility exhibit greater willingness to act. Studies during COVID-19
found increased environmental reflection and behavioral shifts due to heightened health-
environment awareness.

Institutional Influence

University policies, faculty engagement, and cross-disciplinary climate education
are strong enablers of student awareness and action. Educators who integrate climate
themes across social, economic, and political dimensions foster deeper student engagement.



Sustainability 2025, 17, 10370

30f15

Moreover, mindfulness-based educational approaches have been shown to align students’
personal values with climate goals, enhancing long-term commitment.

Summary

Despite growing awareness, the persistence of behavioral inertia underscores the
importance of understanding how institutional structures and media ecosystems influence
student perceptions and actions. This study builds on that literature, with particular atten-
tion to the Gulf context, where digital and governmental communication may supersede
formal education as primary information sources.

This chapter will focus on three core themes which are knowledge and perception of
climate change, behavioral engagement in climate change, and institutional influence on
climate awareness and action, which are the main themes of this study. By analyzing these
themes, this review highlights key gaps, educational interventions, and potential solutions
to enhance student engagement in climate action.

2.1. Knowledge and Perception of Climate Change

A study was carried out by [22]. This study was implemented in Sri Lanka among
university students to investigate their level of awareness of climate change. The study’s
findings discovered that the students were aware and understood that climate change was
an urgent issue globally, but they did not understand the underlying reasons behind it,
such as greenhouse gas emissions or the carbon cycle. The researchers’ recommendations
were to include climate-science education into the curriculum.

Another study assessed how national educational policies regarding climate change
can impact the students” awareness. Findings showed that countries that have compulsory
policies on environmental education have a higher level of knowledge on climate change
among students. This study argued that incorporating climate courses with good structures
into higher education could radically improve climate understanding [23].

Moreover, Ref. [24] investigated formal climate education in university-level students
to find out the level of their understanding of climate science. The study found that forming
organized modules enhanced the students’ capacity to understand issues that are related to
climate in a critical way, which eventually improved their awareness and understanding by
30 percent. In summary, this study stated that formal education is essential for enhancing
understanding of climate change and improving environmental activities.

Another study studied the correlation between climate awareness among univer-
sity students and digital literacy; the study’s results showed that students who use dig-
ital research had a better understanding of climate change and dismissed misinforma-
tion. The researcher recommends including media literacy training in various programs
among university-level students [25]. Additionally, Ref. [26] states that social media can
have a great impact on the perceptions of students, but it can enhance the proliferation
of misinformation.

Another study that focused on cognitive biases and climate perception [27] suggested
that beliefs from communities, family, or friends can affect climate issue perception; the
study suggests inclusion of climate science and elimination of climate misinformation.
Furthermore, Ref. [28] found that there is a link between awareness of climate change and
climate stress and anxiety among students due to students feeling helpless, which leads to
reductions in their motivation to initiate climate-related actions. The study recommended
mental health support when educating students about climate change in university.

Regarding behavioral engagement in climate action, there are some initiatives by
students in relation to climate change globally [29]. Additionally, Ref. [30] explores social
accountability among university students. They state that students who believe that
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climate change is a social responsibility are more involved in climate change actions to
adopt sustainable behaviors.

The COVID-19 pandemic has provided a unique lens through which individuals
reconsider the links between environmental degradation and public health. Evidence
suggests that the crisis heightened awareness of how ecological disruption contributes
to epidemiological risks, thereby encouraging more sustainable lifestyles. For instance, a
large survey in the United Kingdom found that the pandemic prompted individuals to
re-evaluate their daily practices, recognize the human role in climate change, and express a
stronger willingness to engage in green behaviors [31]. This indicates that global crises can
act as turning points in climate understanding, fostering both personal commitment and
broader advocacy for climate policies.

Effective climate actions can sometimes be hindered by a psychological barrier; by
understanding these barriers, effective strategies can be promoted for environmental
initiatives. According to [16], there are 33 recognized psychological barriers which are
named “dragons of inaction” and can be classified into 7 groups: limited cognition, ide-
ologies, social comparison, sunk costs, discordance, perceived risks, and limited behavior.
These were classified as barriers that deter people from being involved in climate change
moderation efforts.

Researchers examined the contextual elements restricting ecological actions, for in-
stance, lack of resources, time limitations, and social context. The study emphasizes how
these causes act together with psychological barriers to shape environmental practices [32].

2.2. Institutional Influence on Climate Awareness

A study about the role of universities and institutional support for climate change
education interventions in two universities in Africa reported that there is a need for climate
awareness education in universities and how supporting and promoting climate change
education can sustain environmental actions [33]. In a wider scope, Ref. [34] presents
a theoretical framework for incorporating climate change into a university’s education
programs based on an international study. The study implies that university can play a
good role in changing people’s behavior and encouraging them to start acting regarding
various climate issues.

Ref. [35] extended on their previous research and examined the application of climate
change education across multiple fields within universities. Their study reveals that educat-
ing individuals about climate change should be an essential module for all programs, which
can give students broad knowledge regarding climate change variables and challenges.

Faculty members in universities can be important in raising awareness about climate
change. The influence of faculty members in some cases can surpass the university’s
classrooms and help in shaping more sustainable communities. When faculty members
include climate change and sustainability themes in their teaching, students tend to develop
stronger environmental awareness and responsibility. A researcher found that integrating
mindfulness and sustainability into university education helps students connect their
personal values with global climate challenges, thereby encouraging more meaningful
climate engagement [36].

A recent study was carried out by [6] claiming that faculty who give space for talks on
the economic, social, and political consequences of climate change help students to think
about climate change with a broader perspective. Drawing upon the existing literature, the
research methods employed in this study are as follows:

1. Assess the extent of awareness and perception of global climate change issues and
challenges among Qatari youth.
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2. Identify the primary sources that shape the awareness and perception of global climate
change issues and challenges among Qatari youth.

3.  Evaluate the level of awareness and perception of environmental and climate im-
provement initiatives within Qatari society among its youth.

4. Examine the relationship between demographic variables and the level of awareness
and perception of global climate change issues and challenges among Qatari youth.

3. Methodology

This study employed a cross-sectional quantitative design. The sample consisted
of 890 female students from Qatar University. Responses were gathered using an online
questionnaire distributed via institutional email, with anonymity and consent ensured. IRB
approval was granted (QU-IRB 2025/0210). The sample’s scope limits generalizability to
this population.

The instrument included three constructs: awareness of climate change, perceptions
of government efforts, and sources of information. Items used a 5-point Likert scale.
Items were adapted from established surveys and reviewed by domain experts for content
validity. The instrument was translated and back-translated to ensure linguistic consistency
and piloted with a small student sample (n = 20). Constructs were modeled as first-order
reflective factors. A full item list is available on request.

This study is exploratory quantitative research. We employed a quantitative de-
sign due to the need to provide objective measurements and validation of the constructs
examined using Confirmatory Factor Analysis (CFA). Moreover, the research design is
cross-sectional as data were collected at one point in time to assess the measurement
model’s factor structure and reliability.

3.1. Sample and Data Collection

This study’s sample consisted of 890 female students at Qatar University who volun-
tarily participated in a questionnaire distributed by email on an anonymous basis. Study
participants were recruited via their university email. An online survey was the best
method for collecting data to identify the target population. This participation was vol-
untary, and respondents were informed about the purpose of the study as well as the
confidential nature of their answers. No personally identifiable data were collected, and all
ethical considerations were in accordance with standard research guidelines.

3.2. Data Analysis Approach

SPSS version V29.0.1 was used for descriptive statistics and other hypothesis test-
ing, whereas CFA and validation of the measurement model were performed through
SmartPLS 4. Lastly, hypothesis testing was implemented using a significance level of
p <0.05 [37,38].

CFA was performed to assess the construct validity of the measurement model. The
fit was measured by the RMSEA, the SRMR, and chi-square/df. For this model, RMSEA
values < 0.08 indicated an adequate fit, while SRMR values < 0.08 demonstrated a good-
fitting model. The chi-square/df ratio, reported to describe model fit, had an acceptable
value < 5 (and <3 indicates a good fit) [39].

Cronbach’s Alpha and Composite Reliability (CR) were used to confirm the reliability
of constructs, which indicate internal consistency when CR > 0.7. Convergent validity was
assessed by computing Average Variance Extracted (AVE); values greater than 0.5 indicate
that more variance in the construct is explained by the construct than by measurement error.
Discriminant validity was assessed using the Heterotrait-Monotrait Ratio of Correlations
(HTMT), indicating that the constructs measured were distinct [40].
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The reliability of the indicators was estimated by standardized factor loadings and
were considered reliable when the value was >0.5 due to uniqueness of the measurement
model. The measurement model was also tested for its robustness prior to performing
additional statistical tests [41].

4. Analysis and Results
4.1. Descriptive Statistics

Table 1 presents the demographic characteristics of the sample, including age distribu-
tion, marital status, employment status, and income levels.

Table 1. Demographic characteristics of the sample (N = 890).

Variable Category N %
Age 18-24 668 75.1
25-29 108 12.1
30+ 114 12.8
Marital Status Single 725 81.5
Married 165 18.5
Employment Status  Unemployed 791 88.9
Employed 99 11.1
Education level High school 292 32.8
College 598 67.2
Income Level Low 329 37
Average 318 35.7
High 243 27.3

The majority of participants (75.1%) were aged between 18 and 24 years, with 12.1% in
the 25-29-year-old age group and 12.8% aged 30 and above. Most respondents were single
(81.5%), while 18.5% were married. Regarding employment status, 88.9% of participants
were unemployed and 11.1% were employed. Concerning education level, 67.2% had com-
pleted college, whereas 32.8% had a high-school education. In terms of income level, 37.0%
reported low income, 35.7% reported average income, and 27.3% reported high income.

4.2. Confirmatory Factor Analysis (CFA) Results

Table 2 presents the standardized factor loadings (SFL) for all observed variables
within their respective latent constructs. The standardized loadings for all items exceed the
minimum threshold of 0.50, indicating that each item adequately represents the underlying
construct. The majority of the factor loadings are above 0.70, which is considered an
acceptable indicator of item reliability.

4.3. Model Fit Indices

The results indicate that the model achieves an acceptable fit based on widely recog-
nized fit criteria. The chi-square/df ratio (4.082) falls within the acceptable range (<5),
suggesting a reasonable model fit. The RMSEA value (0.059) is below the 0.08 threshold,
indicating good model fit, while the SRMR value (0.045) also falls below the 0.08 threshold,
further supporting model adequacy. These indices suggest that the proposed measurement
model sufficiently explains the relationships among the observed variables.
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Table 2. Standardized factor loadings.

Factor Items SFL Factor Items SFL Factor Items SFL
Q1 0.74 Q25 0.75 Q39 0.82
o Q2 0.78 Q26 0.74 Q40 0.85
o Q3 0.74 Q27 0.60 o Q41 0.84
& Q4 0.68 Q28 0.66 &0 Q42 0.84
Y Q5 0.63 o Q29 0.62 & Q43 0.79
5 Q6 0.61 g Q30 0.61 < Q44 0.84
£ Q7 0.79 S Q31 0.70 g Q45 0.84
@) Q8 0.66 P Q32 0.63 § Q46 0.89
Tg Q9 0.74 g Q33 0.72 ﬁb)o Q47 0.87
S Q10 0.72 5 Q34 0.78 £ Q48 0.83
E Q11 0.71 = Q35 0.81 2 Q49 0.88
© Q12 0.80 S Q36 0.82 - Q50 0.83
§ Q13 0.78 S Q37 0.82 Z Q51 0.90
& Q14 0.73 g Q38 0.84 £ Q52 0.89
5 Q15 0.71 B 2 Q53 0.87
2 Q16 0.74 k= §S Q54 0.83
2 Q17 0.58 = = Q55 0.87
= Q18 0.56 g 5 Q56 0.86
é Q19 0.66 5 g Q57 0.84
- Q20 0.76 A 5 Q58 0.82
< Q21 0.79 3
e Q22 0.77 ©
Q23 0.70
Q24 0.67

4.4. Reliability and Validity Assessment

The reliability and validity of the measurement model were evaluated using Cron-
bach’s Alpha, Composite Reliability (CR), and Average Variance Extracted (AVE). Cron-
bach’s Alpha and Composite Reliability values exceed the threshold of 0.70, confirming the

internal consistency of all constructs. The AVE values are greater than 0.50, establishing

convergent validity by demonstrating that each construct explains a sufficient proportion of

the variance in its observed variables. As shown in Table 3, all constructs met the required

reliability and validity criteria.

Table 3. Internal consistency and validity.

Construct Cronbach’s Alpha CR AVE
Awareness of Global and Local Climate Change 0.96 0.96 0.51
Government Efforts in Addressing Climate Change 0.98 0.98 0.72
Source of Information on Climate Change 0.94 0.94 0.53

4.5. Discriminant Validity Assessment

Discriminant validity was assessed using the Heterotrait-Monotrait Ratio (HTMT) to

ensure that each construct is empirically distinct. All HTMT values are below the recom-

mended threshold of 0.85, confirming that the constructs are adequately differentiated. As

presented in Table 4, all constructs demonstrate acceptable discriminant validity.

Table 4. HTMT discriminant validity assessment.

Construct @ () (3)

Awareness of Global and Local Climate Change (1) - 0.82 0.75
Government Efforts in Addressing Climate Change (2) 0.82 - 0.77
Source of Information on Climate Change (3) 0.75 0.77 -
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4.6. Awareness and Perception of Global Climate Change Among Qatari Youth

As shown in Table 5 below, a one-sample t-test was conducted to evaluate the level
of awareness and perception of global climate change among Qatari youth, comparing
the mean awareness score to a neutral reference point of 3.0. This value represents an
indifferent stance on the awareness scale.

Table 5. One-sample t-test results for awareness of global and local climate change.

Factor Level N Y% Mean SD t df p-Value
Low 59 6.6
Awareness of Global and
; Moderate 328 36.9 3.65 0.76 25.52 889 <0.001
Local Climate Change High 503 565

The results revealed a significantly higher awareness level among participants (M = 3.65,
SD =0.76, N = 890) compared to the neutral benchmark, t(889) = 25.52, p < 0.001. This
indicates that, on average, participants demonstrated a significantly elevated awareness
and perception of global climate change issues.

To provide further insight, awareness scores were categorized into three levels
based on predetermined cutoffs: low awareness (mean of 1.00-2.33), moderate awareness
(mean of 2.34-3.66), and high awareness (mean of 3.67-5.00). A total of 6.6% of partici-
pants exhibited low awareness (N = 59), while 36.9% demonstrated moderate awareness
(N = 328). The majority, 56.5% (N = 503), reported high awareness, suggesting that climate
change awareness among Qatari youth is relatively strong. These findings highlight a
generally positive awareness trend regarding climate change challenges.

4.7. Sources Shaping Awareness of Climate Change

Understanding the sources that contribute to climate change awareness is essential in
identifying the most effective channels for information dissemination. Figure 1 illustrates
the Relative Importance Index (RII) of various sources that shape climate change awareness
among Qatari youth.

Government climate initiatives
Government community initiatives
Ministry of Environment
Environmental institutions
Ministry of Transport
Kahramaa

Family gatherings
Environmental groups
Conferences 63

Classroom discussions
University events and activities

Friends and family

Source of Information on Climate Change

Social media and Al

TV programs and the Internet

4

.11

40.00 60.00

0.00 20.00

Relative Importance Index (RIl)

Figure 1. RII of information sources on climate change awareness.

80.00
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TV programs and the Internet (RII = 74.54), social media, and Al (RII = 72.67) were
considered the most influential among the options provided, followed by government
climate initiatives (RII = 73.17) and the Ministry of Environment (RII = 72.13). This indicates
that these sources are at the forefront of shaping awareness, possibly demonstrating that
much of climate communication is happening through digital platforms and initiatives led
by the government.

To determine the effects of the different sources of information on the climate change
knowledge of Qatari youth, a multiple linear regression analysis with a stepwise approach
was performed. The dependent variable was the awareness score, while the independent
variables were the various sources of information. Predictors were included in the model
from the best-fit stepwise regression which, for the sake of parsimony, excluded non-
significant predictors.

The final regression model demonstrated strong explanatory power, with an R? value
of 0.624, indicating that the included sources collectively explained 62.4% of the variance in
climate change awareness. The ANOVA results confirmed the statistical significance of the
model, F(9, 880) = 162.23, p < 0.001, suggesting that the retained independent variables had
a meaningful influence on awareness. Table 6 presents a summary of the final regression
model, listing only the retained significant predictors.

Table 6. Stepwise regression analysis.

Predictor Unstandardized B SE Standardized B t p-Value
(Constant) 0.92 0.08 — 12.32 <0.001
TV programs and the Internet 0.20 0.02 0.28 9.87 <0.001
Kahramaa 0.16 0.02 0.21 741 <0.001
Ministry of Transport 0.09 0.02 0.12 3.65 <0.001
Social media and Al 0.11 0.02 0.15 5.21 <0.001
Environmental institutions 0.06 0.03 0.08 2.50 0.012
Ministry of Environment 0.07 0.03 0.10 2.89 0.004
Friends and family 0.05 0.02 0.07 2.93 0.003
Government climate initiatives 0.05 0.02 0.07 2.07 0.039
Conferences 0.04 0.02 0.06 2.12 0.034

Examining the unstandardized regression coefficients, the results indicate that TV pro-
grams and the Internet had the strongest impact on awareness (B = 0.20, p < 0.001), followed
by Kahramaa (B = 0.16, p < 0.001), suggesting that government-led sustainability campaigns
significantly shape awareness. Social media and AI (B =0.11, p < 0.001) and the Ministry of
Transport (B = 0.09, p < 0.001) also had significant positive effects, highlighting the role of
digital platforms and transportation-related environmental policies in shaping perceptions.
Environmental institutions (B = 0.06, p = 0.012) and the Ministry of Environment (B = 0.07,
p = 0.004) contributed positively, underscoring the importance of institutional efforts in
climate education. Friends and family (B = 0.05, p = 0.003), government climate initiatives
(B =0.05, p =0.039), and conferences (B = 0.04, p = 0.034) had relatively smaller but still
significant effects on awareness.

4.8. Awareness of Government Efforts in Addressing Climate Change

To assess the extent to which Qatari youth are aware of governmental efforts in ad-
dressing climate change, a one-sample -test was conducted to compare the mean awareness
score against a neutral reference point of 3.0, which represents an indifferent stance on
the awareness scale. Table 7 presents the results of the one-sample t-test for awareness of
government efforts in addressing climate change.
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Table 7. One-sample t-test for awareness of government efforts in addressing climate change.

Factor Mean SD t df p-Value
Awareness of Global and Local Climate Change 3.65 0.76 25.52 889 <0.001
The results indicate that the mean awareness score for government efforts was 3.767
(SD = 0.882), which is significantly higher than the neutral benchmark, t(889) = 25.962,
p < 0.001. This suggests that, on average, participants demonstrate a significantly
higher level of awareness and perception of the climate-related initiatives undertaken by
the government.
4.9. Relationship Between Demographic Variables and Awareness of Climate Change
To examine the relationship between demographic characteristics and the level of
global and local climate change awareness among Qatari youth, a series of chi-square tests
were conducted. The results are summarized in Table 8.
Table 8. Chi-square analysis of demographic factors and climate change awareness levels.
Variabl Level of Global and Local Climate Change Awareness Chi-S df Val
i-Square -Value
anables Low Moderate High 1 P
18-24 37 (5.5%) 243 (36.4%) 388 (58.1%)
Age Group 25-29 17 (15.7%) 40 (37%) 51 (47.2%) 17.79 4 0.001
30+ 5 (4.4%) 45 (39.5%) 64 (56.1%)
. Married 14 (8.5%) 64 (38.8%) 87 (52.7%)
Marital Status Single 45 (6.2%) 264 (36.4%) 416 (57.4%) 177 2 0412
Unemployed 53 (6.7%) 289 (36.5%) 449 (56.8)
Employment Status g5 15ved 6 (6.1%) 39 (39.4%) 54 (54.5%) 0.526 2 085
. High school 15 (5.1%) 118 (40.4%) 159 (54.5%)
Education level College 44 (7.4%) 210 (35.1%) 344 (57.5%) 328 2 0I%
Low 28 (8.5%) 109 (33.1%) 192 (58.4%)
Monthly Income Average 16 (5%) 115 (36.2%) 187 (58.8%) 8.45 4 0.076
High 15 (6.2%) 104 (42.8%) 124 (51%)

A significant association was found between age group and awareness level (x*(4) = 17.79,
p = 0.001). The 18-24-year-old age group exhibited the highest awareness levels, with 58.1%
classified as having high awareness, while only 5.5% had low awareness. In contrast, the
25-29-year-old age group showed a higher proportion of individuals with low awareness
(15.7%), and only 47.2% were categorized as having high awareness. The 30+-year-old age
group had a similar awareness distribution to the youngest group, with 56.1% showing
high awareness, but with a slightly larger proportion in the moderate category (39.5%)
compared to the 18-24-year-old group.

The relationship between marital status and awareness level was not statistically
significant (x2(2) = 1.77, p = 0.412). Both married and single individuals showed similar
awareness distributions, with a majority in the high awareness category (52.7% of mar-
ried respondents and 57.4% of single respondents). The proportion of individuals with
low awareness remained low for both groups, suggesting that marital status does not
significantly impact climate change awareness.

Similarly, no significant relationship was found between employment status and
awareness (x%(2) = 0.326, p = 0.85). The distribution of awareness levels among employed
and unemployed respondents was nearly identical, with around 55-57% of both groups
exhibiting high awareness. The lack of a significant difference suggests that employment
status does not influence perceptions or knowledge of climate change.

Education level was not significantly associated with awareness (x> (2) = 3.28,
p = 0.194). High-school and college respondents displayed comparable awareness profiles,
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with 54.5% and 57.5%, respectively, falling in the high-awareness category, and similarly
low proportions reporting low awareness (5.1% vs. 7.4%). The near-identical distributions
suggest that formal educational attainment, at least at these two levels, does not markedly
influence climate change awareness in this sample.

The relationship between income level and awareness was not statistically significant
but approached significance (x?(4) = 8.45, p = 0.076). Participants with higher incomes
showed slightly lower proportions of high awareness (51%) compared to the low- and
average-income groups (58.4% and 58.8%, respectively). Conversely, low-income partici-
pants had the highest proportion of low awareness (8.5%), while the average-income group
had the lowest proportion of low awareness (5%). Although not statistically significant at
the conventional p < 0.05 threshold, this trend suggests that financial status may have some
influence on climate change awareness, warranting further investigation.

5. Discussion

This study found high climate awareness among female students in Qatar University,
with significant predictors including digital platforms (TV /Internet, social media/Al) and
government-led campaigns (e.g., Kahramaa). However, the use of “social media and AI”
as a combined item may mask differences in how students engage—whether passively
or actively, via Al-curated vs. human content. Future refinements should isolate these
elements to better understand their unique influence on climate awareness and behavior.
Our sample limitation (female-only, single institution) constrains generalizability, a point
we acknowledge explicitly.

This study of 890 female students at Qatar University shows substantively high cli-
mate change awareness: the mean awareness score was 3.65 & 0.76, well above neutrality
(t(889) = 25.52, p < 0.001), with 56.5% classified as having high awareness and 36.9%
moderate. Awareness of government efforts was likewise elevated (M = 3.77 £ 0.88;
t(889) = 25.96, p < 0.001). A stepwise model explained 62.4% of the variance in awareness
(R? = 0.624), with the strongest positive predictors being TV /Internet (B = 0.20, p < 0.001),
Kahramaa campaigns (B = 0.16, p < 0.001), and social media/AI (B = 0.11, p < 0.001), fol-
lowed by contributions from transport and environmental institutions. Of the demographic
variables, only age related to awareness (*(4) = 17.79, p = 0.001), with 18-24-year-olds
most likely to report high awareness. The measurement model showed acceptable fit
(x?/df = 4.082, RMSEA = 0.059, SRMR = 0.045) and strong reliability /validity (all oc and
CR > 0.94, AVE > 0.51, HTMT < 0.85), supporting robustness of inferences.

5.1. Interpretation in Light of Prior Work

The high average awareness aligns with research showing strong concern among
university students, alongside uneven depth of scientific understanding [6,7]. The outsized
role of digital channels (TV/Internet; social media/Al) mirrors evidence that online ex-
posure is now the primary gateway to climate information for youth—amplifying both
learning opportunities and risks of misinformation [9,10]. The salience of government-
linked communication—Kahramaa and relevant ministries—converges with findings that
national frameworks and consistent public campaigns lift climate literacy [23]. That said,
the non-significant education-level differences in awareness diverge from studies reporting
gains from structured climate curricula [42]. In our context, this pattern suggests stu-
dents may be learning outside of the curriculum—via governmental outreach and digital
media—more than through formal coursework.

Age effects (higher awareness among 18-24-year-olds) are consistent with research on
younger cohorts’ greater digital embeddedness and information exposure [25]. However,
awareness does not automatically translate to behavior; as Gifford’s “dragons of inaction”
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underscore, psychological and situational barriers can blunt engagement even among
informed groups [16]. The elevated recognition of government efforts in our sample is
promising, yet the intention—action gap remains a current concern without institutional
scaffolds that convert awareness into repeated, low-friction behaviors.

5.2. Policy and Practice Implications (Qatar and Higher Education)

1. Institutionalize climate education across curricula. The absence of education-level
effects points to a need for course-embedded climate learning beyond electives—short
concept modules on greenhouse mechanisms, mitigation/adaptation, and system
feedback across disciplines, paired with assessment to consolidate gains.

2. Leverage trusted public campaigns. Given the strong coefficients for TV /Internet
and Kahramaa, universities can co-brand micro-campaigns with these actors (e.g.,
semester challenges on energy/water use), translating national messages into course
and campus actions.

3.  Strengthen media and Al literacy. Because social media/Al is a major predictor and a
vector for misinformation, universities should build media literacy workshops into
first-year seminars and require brief fact-checking assignments tied to climate topics.

4. From awareness to action: Make behaviors easy. Establish “living lab” projects
(energy dashboards, waste audits), student-led clubs with micro-grants, and default
green nudges (printer defaults, bottle-refill infrastructure). These reduce friction and
normalize action.

5. Address climate emotions. Integrate brief eco-anxiety coping resources (reflection
spaces, counseling links) within climate programming to sustain engagement rather
than overwhelm [28].

6. Targeted messaging by age segment. Maintain broad youth-oriented digital outreach
while developing bridge programs for older students (25-29 years old), who showed
comparatively lower levels of high awareness.

6. Theoretical Contribution

Findings highlight a state-media—university nexus in which governmental communi-
cation and mass/digital media can outweigh formal coursework in shaping awareness. This
suggests revising common models of student climate literacy to include public-institutional
campaigns as proximal determinants, with curricula acting as moderators that deepen and
stabilize knowledge rather than the sole drivers.

7. Strengths and Limitations

Key strengths include a large sample (N = 890), validated measurements (excel-
lent reliability; acceptable global fit), and multivariate modeling explaining a substan-
tial share of variance. Limitations include the single-institution, female-only design
and a cross-sectional approach that precludes causal claims or observation of behavior
change. Self-report measures may also inflate awareness estimates relative to demonstrated
knowledge or action.

8. Future Research

1.  Broaden the frame to multiple universities and include male students to test general-
izability within Qatar and the region.

2. Link awareness to behavior using longitudinal or experimental designs (e.g., random-
ized access to media-literacy modules, co-branded campaigns) to quantify awareness
— intention — behavior pathways.
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3. Curriculum experiments that embed short climate-science packets across non-STEM
courses to test whether formal instruction raises awareness beyond what pub-
lic/media channels achieve.

4. Mechanisms of influence: disentangle the relative effects of message trust, source cred-
ibility (government vs. peers), and algorithmic curation on student understanding.
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