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Abstract

This study investigates the interplay between climate change awareness, urgency
perception, and pro-environmental behaviours among Bangladeshi university
students. The sample focused on capturing various academic disciplines and
demographic characteristics. Data was collected through a comprehensive survey
instrument to assess respondents' climate change knowledge, risk perception,
behavioural intentions, and perceived barriers. The findings reveal students' high
awareness and perceived urgency, with moderate engagement in sustainable
practices. Despite strong cognitive awareness, a gap persists between perception and
action, highlighting barriers such as resource limitations and infrastructural
challenges. The study underscores the crucial role of universities in equipping
students with the knowledge and practical skills to address climate challenges
effectively, emphasizing the importance of targeted educational interventions and
institutional support.

Keywords: Climate change awareness, Urgency perception, Exploratory Factor
Analysis, Sustainable education, Pro-environmental actions.

1. Introduction

Climate change is not just a pressing global challenge; it is an urgent one that adversely
affects ecosystems, economies, and human health (Masson-Delmotte et al., 2021). The
consequences of climate change, including rising sea levels, increased frequency of
extreme weather events, and loss of biodiversity, threaten sustainable development
goals (UN SDGs) and demand immediate attention and action. Developing countries
face disproportionate climate change impacts due to their reliance on agriculture,
hydropower, and other climate-sensitive economic processes, combined with limited
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adaptive capacity (Ahmed & Haq, 2017; Brzoska & Frohlich, 2016). In sub-Saharan
Africa, low levels of climate awareness exacerbate vulnerability to climate-induced
shocks, including floods and droughts. Similarly, due to its geographic and
socioeconomic characteristics, Bangladesh is one of the most climate-vulnerable
countries globally, with predictions that by 2050, one in seven people will be displaced
due to sea-level rise and associated hazards (Das & Hossain, 2017).

Urban centers in developing countries face severe environmental pollution due to
unplanned urbanization, population growth, and insufficient waste management
systems. For example, Dhaka, the capital of Bangladesh, is among the most polluted
cities in the world, grappling with significant levels of air, water, and noise pollution
(Islam et al.,, 2014; The World Bank, 2018). This environmental degradation,
exacerbated by climate stressors, heightens health risks, leads to economic losses, and
contributes to resource scarcity, underscoring the urgent need for policy intervention
(Dewan et al., 2012; Ramsey & Rickson, 1976).

Higher education institutions play a vital role in promoting climate literacy and
sustainable practices. Initiatives like Education for Sustainable Development (ESD)
focus on incorporating climate-related topics into curricula, ensuring that students
acquire the knowledge and skills necessary for proactive engagement (Amaral &
Martins, 2015; UNESCO, 1992). Programs combining theoretical instruction with
practical experiences, such as community projects, have significantly enhanced student
engagement and long-term commitment to sustainability (Evangelinos et al., 2009). As
future leaders and decision-makers, university students play a crucial role in addressing
climate change. Therefore, this study aims to assess climate change awareness and
urgency perception among Bangladeshi university students to inform targeted education
and policy interventions (Rahman et al., 2019; Mahmud et al., 2021).

The study used exploratory factor analysis to uncover the underlying dimensions of
Bangladeshi university students' climate change awareness and urgency perception.
The results of this analysis can guide the creation of targeted educational programs and
policy interventions aimed at increasing climate change awareness and instilling a
sense of urgency among youth in Bangladesh. This country is particularly vulnerable
to the effects of climate change.

This study's findings have significant implications for the design of targeted
educational programs and policy interventions. By exploring the interplay between
awareness, perception, and behavior among university students, the study provides
actionable insights for addressing climate change in Bangladesh or sub-Saharan Africa.
Both regions share common characteristics, including limited climate education
integration, socio-economic vulnerabilities, and institutional challenges. As such, the
findings can inform comparative research, support cross-regional learning, and guide
the development of awareness-based interventions in similarly affected contexts. There
is a pressing need for empirical studies to understand climate change awareness and
urgency perceptions in underrepresented areas like Bangladesh. Due to their high
vulnerabilities, these regions are often excluded from regional studies. Addressing this
gap is crucial for designing effective climate policies and interventions.

2. Literature Review

Previous research has highlighted the importance of understanding youth perceptions



Assessing Climate Change Awareness and Urgency Perception Among 115

of climate change, as it can inform the design of appropriate educational opportunities
and identify ways of supporting and equipping them to contend with these challenges
(Lee et al., 2015). The global threat of climate change has become a pressing concern
for both scientific communities and policymakers. The Intergovernmental Panel on
Climate Change (IPCC, 2013) has provided substantial evidence indicating that human
activities significantly contribute to global warming and environmental degradation.
As global populations and economies expand, the resulting strain on natural resources
raises various ecological issues. These issues include, but are not limited to, climate
change, energy scarcity, water and air pollution, deforestation, biodiversity loss, waste
disposal challenges, ozone layer depletion, and the degradation of oceans and fisheries
(Thieme et al., 2015).

These environmental concerns vary significantly across regions and nations, reflecting
the socio-economic, cultural, and institutional differences that shape how populations
perceive and respond to ecological challenges (Saha et al., 2023). Consequently,
understanding public attitudes and behaviors toward environmental issues requires
close attention to socio-demographic factors. Over several decades, scholars have
sought to identify the root causes of ecological degradation and examine how
individual and collective behavior aligns with these issues. A recurring theme in this
literature is the critical influence of socio-demographic dimensions, such as gender,
education level, environmental knowledge, disciplinary background, and personal
engagement in environmental activities (Kollmuss & Agyeman, 2002; Cordano et al.,
2010).

The extent and accuracy of public knowledge about climate change significantly
influence individual and societal responses to mitigate its effects (Kimani, 2007;
Meinhold & Malkus, 2005). Studies in sub-Saharan Africa reveal low levels of climate
change awareness, with over two-thirds of adults in South Africa and Nigeria unaware
of its existence (Barua et al., 2017). In Ghana, gaps in public understanding of climate
causes and impacts highlight the necessity of targeted educational interventions
(Choudri et al., 2016).

Awareness and perception alone are insufficient to drive behavioral change. The
Theory of Planned Behavior (Ajzen et al.,1980) suggests that attitudes, subjective
norms, and perceived behavioral control collectively influence individual actions.
Studies in Oman and Portugal demonstrate that urgency perception correlates with
higher engagement in sustainable practices such as recycling and energy conservation
(Choudri et al., 2016). However, misinformation, cultural resistance, and resource
limitations often hinder translating awareness into action (Das & Hossain, 2017,
Ahmed, 2018).

Additionally, gender differences have received considerable attention in environmental
behavior studies. Research consistently suggests that women tend to exhibit higher
levels of environmental concern than men. This trend is often attributed to a heightened
emotional sensitivity and stronger moral obligation toward ecological preservation
(Davis et al., 2019). For instance, Zelezny et al. (2000) found that women across 12
North American and European countries expressed more eco-centric attitudes than
their male counterparts. However, the trend is not universally consistent. In developing
countries, where access to environmental education and information may be limited,
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women’s awareness of climate change is sometimes lower. Nevertheless, studies have
shown that when women are provided with relevant information and participate in
extension services, their environmental awareness improves significantly (Acevedo et
al., 2020).

Education is another robust predictor of environmental concern. Numerous studies
affirm that higher educational attainment correlates positively with increased
environmental awareness and responsible behavior (Davis et al., 2019; Simpson et al.,
2021). Engaging with environmental literature and courses has been shown to
influence both attitudes and behavior, fostering a deeper understanding of ecological
challenges and the urgency to address them (Mobley et al., 2010). For example,
Simpson et al. (2021) identified education as the strongest factor in shaping
environmental literacy, followed closely by gender. Similarly, research from
Ogunbode and Arnold (2012) and Xiao and Hong (2010) supports the view that
education, particularly when focused on environmental topics, leads to more
sustainable behaviors among students and citizens alike.

Despite progress, significant challenges persist in promoting climate education. These
include inadequate funding, lack of interdisciplinary approaches, and minimal
integration of experiential learning opportunities in curricula (Cars & West, 2015).
Additionally, discrepancies between policy frameworks and ground-level
implementation limit the effectiveness of educational initiatives (Beringer et al., 2008).

Although several studies have explored public understanding and perception of climate
change in Bangladesh, much of the existing literature has focused on vulnerable groups
such as flood-affected communities (Haq & Ahmed, 2017) or has discussed broader
environmental challenges and policy needs (Das & Hossain, 2017; Ahmed, 2018).
However, there is a noticeable absence of empirical research specifically targeting
university students, who play a crucial role as future leaders and influencers in climate
action and policy-making.

Furthermore, while previous research has emphasized the importance of climate
awareness and the urgency of behavioral change (Lee et al., 2015; Meinhold & Malkus,
2005), few studies have investigated how awareness and urgency perception interact
with socio-demographic factors such as gender and education in the Bangladeshi
context. More importantly, existing research seldom employs quantitative methods like
Exploratory Factor Analysis (EFA) to uncover the latent dimensions of climate change
awareness and urgency perception.

This study addresses these gaps by (1) focusing on university students in Bangladesh—
an underexplored yet influential demographic—and (2) applying EFA to identify the
underlying dimensions of their climate awareness and urgency perception. The
findings aim to inform the development of targeted educational and policy
interventions in Bangladesh and provide transferable insights for similarly vulnerable
regions.

3. Methodology

The study aimed to investigate climate change awareness and pro-environmental
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behaviors among university students in Bangladesh. Data were collected from 198
students across 56 institutions, ensuring diverse perspectives. A structured
questionnaire with 20 Likert-scale items was used, with responses rated from 1
(Strongly Disagree) to 5 (Strongly Agree). The questionnaire assessed four key
dimensions: climate change awareness, urgency perception, personal responsibility,
and environmental behaviors. The design allowed participants to express varying
degrees of agreement, offering detailed insights into their attitudes and actions
regarding climate change. The data were analyzed using SPSS, employing rigorous
statistical techniques to uncover meaningful patterns. Each questionnaire item was
coded for clarity and ease of analysis, which is represented in Table 1 below:

Table 1: Items and codes in the questionnaire

Item Variable Name

I am aware of the concept of climate change. Climate Awarenessl

I regularly seek out information about climate

Info_Seeking Behavior
change.

Climate change is a pressing issue that requires

action. Urgency Perception

I actively engage in recycling practices. Recycling Energy Reduction

This coding system ensured consistency and accuracy during analysis. Random checks
confirmed that the entered data matched the original questionnaire responses. Missing
data were addressed using Listwise Deletion. This method excluded any participant
with one or more missing responses. The initial sample size and final sample size after
cleaning are shown below in Table 2:

Table 2: Sample

Step Sample Size
Initial Dataset 198
After Listwise Deletion 198

Since no significant missing data were detected, all cases were retained for analysis.
Cronbach's Alpha was used to assess the reliability of the questionnaire items. High
reliability was observed, as shown in Table 3 below:

Table 3: Cronbach's Alpha

Dimension Cronbach's Alpha
Climate Change Awareness 0.785
Urgency Perception 0.812
Personal Responsibility 0.768
Environmental Behaviours 0.840

All dimensions had Cronbach's Alpha values above 0.7, indicating strong internal
consistency and reliability. For data analysis, Exploratory Factor Analysis (EFA) was
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conducted to identify latent constructs underlying the questionnaire items. The study
utilized Principal Component Analysis (PCA) as the extraction method and Oblimin
rotation (an oblique rotation technique), allowing for correlations between factors. This
method revealed the core dimensions of climate change awareness and behaviors.
Additionally, Regression Analysis was used to examine the relationships between the
identified factors, such as the link between urgency perception and behavioral
engagement. These analytical approaches ensured a robust understanding of the data,
highlighting the key drivers of climate awareness and sustainable behaviors among
students.

4. Analysis and Findings

4.1 Descriptive Analysis

Descriptive analysis provides insights into the central tendency, variability, and
distribution of responses for the 20 Likert-scale items across the four dimensions:
Climate Change Awareness, Urgency Perception, Personal Responsibility, and
Environmental Behaviors. Below, detailed statistics and explanations are provided
based on the data.

4.1.1 Climate Change Awareness

This dimension measures students' understanding of climate change, its causes and
consequences, and their interest in staying informed. Key descriptive statistics are
presented below in Table 4:

Table 4: Descriptive statistics

Variable Mean | Std. Deviation | Min | Max
I am aware of the concept of climate 432 072 ) 5
change.
I understand the causes of climate 418 075 1 5
change.
I am knowledgeable about the 412 0381 ) 5
consequences.
I am fgmlllar with the role of human 420 077 ) 5
activities.
I regularly seek out information. 4.11 0.84 1 5

The findings reveal that most students demonstrate high levels of awareness regarding
climate change, including its concepts, causes, and consequences, with mean scores
exceeding 4.0. This indicates a strong general understanding of climate-related issues
among the majority. However, the standard deviations, ranging from 0.75 to 0.84,
suggest moderate variability in awareness levels, implying that some students are less
informed than others. Regarding proactive engagement, students report slightly lower
levels of information-seeking Behavior, with a mean of 4.11 which reflects positive
engagement but the study suggests room for improvement in encouraging students to
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seek knowledge about climate change actively.

4.1.2 Urgency Perception

119

This dimension captures students' sense of the immediacy of climate change issues and

their potential impacts on their lives.

Table 5: Descriptive statistics

Variable Mean | Std. Deviation | Min | Max
Cllmate change requires immediate 445 0.63 3 5
action.
Effef:ts will significantly impact my 430 0.63 ) 5
lifetime.
Society needs urgent measures. 4.40 0.61 3 5
Gpvemrpents should prioritize 438 0.65 ’ 5
climate issues.
My sense of urgency affects my 415 0.78 1 5
daily choices.

In Table 5, the data suggests that students view climate change as an urgent issue, with
a strong sense of immediacy reflected in a high average score of 4.30—4.45. This
indicates a widespread awareness of the need for quick and decisive action. However,
despite this heightened sense of urgency, the impact on their daily choices is slightly
less pronounced, with a mean score of 4.15. This implies that while students recognize
the importance of addressing climate change, obstacles—such as convenience, lack of
resources, or uncertainty—may prevent them from consistently translating urgency

into everyday actions.

4.1.3 Personal Responsibility

This dimension assesses the degree to which students feel personally accountable for

reducing their environmental impact.

Table 6: Descriptive statistics

Variable Mean | Std. Deviation | Min | Max
I feel personally responsible. 4.05 0.74 2 5
I believe individual actions matter. 4.25 0.65 3 5
l }rlr(l)aifeesfenvironmentally conscious 4.00 0.79 ) 5
I am willing to make lifestyle changes. | 4.10 0.76 1 5
My generation has a responsibility. 4.28 0.64 3 5

Table 6 shows that students often feel responsible for addressing climate change, with
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high mean scores across all variables (4.00 — 4.28). The highest score (Mean = 4.28)
indicates a strong belief that their generation can effectively reverse the impacts of

climate change.

4.1.4 Environmental Behaviours

This dimension examines students' engagement in environmentally friendly actions.

Table 7: Descriptive statistics

Variable Mean | Std. Deviation | Min | Max

I recycle a}nd reduce energy 3.92 0.78 ) 5
consumption.

I use public transportation or carpool. 3.70 0.81 1 5

I am conscious of product impacts. 3.80 0.84 2 5

I support environmental policies. 4.10 0.72 3 5

I pz.irt.lc1pate in environmental 3.89 0.81 ) 5
activism.

Table 7 shows that recycling (Mean = 3.92) and activism (Mean = 3.89) demonstrate
moderate adoption rates. A lower mean (3.70) indicates potential logistical or
infrastructural barriers to sustainable transportation.

The survey also found that students strongly understand climate change's causes and
consequences and humans' role in worsening the crisis. This awareness forms a solid
foundation for motivating action. There is a clear recognition of the need for immediate
responses, especially from governments and society. However, converting this sense
of urgency into personal responsibility and daily actions remains challenging. While
students report moderate engagement in environmentally friendly behaviors, logistical
issues, such as inadequate infrastructure, may hinder their efforts. Additionally,
slightly lower scores in daily choices and public transport usage indicate areas where
external support, like policy interventions, could significantly impact.

The descriptive analysis reveals a well-informed and motivated group of university
students. However, the gap between awareness and action indicates the need for
targeted interventions to facilitate behavioral change. These could include institutional
support, awareness campaigns, and incentivized programs to overcome barriers and
promote sustainable practices.

4.2 Exploratory Factor Analysis (EFA)

EFA was performed to determine the underlying constructs of a 20-item questionnaire
that measures climate change awareness, urgency perception, personal responsibility,
and environmental behaviors. The goal was to refine the dataset by grouping correlated
variables into meaningful factors while excluding irrelevant or weakly contributing
items. To confirm the data's suitability for EFA, two preliminary tests were conducted,
shown in Table 8:

Table 8: Two preliminary tests
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Test Result
Kaiser-Meyer-Olkin (KMO) 0.735 (Acceptable)
Bartlett's Test of Sphericity 2= 254.789, p < 0.001 (Significant)

Table 8 shows that the Sampling adequacy was sufficient as KMO is 0.735, confirming
that the dataset is factorable. Bartlett's Test is also Significant, indicating the presence
of adequate correlations among variables for factor extraction.

Table 9: Communalities

Initial Extraction
Climate Awaewness 1.000 702
Causes_understanding 1.000 792
consequences_knowledge 1.000 766
human_activities familiarity 1.000 .639
info_seeking behavior 1.000 726
urgency perception 1.000 487
lifetime impact 1.000 577
urgent measures 1.000 705
climate priority 1.000 733
urgency_influencing choices 1.000 .621
carbon_footprint responsibility 1.000 .608
individual contribution belief 1.000 677
environmentally conscious choices 1.000 .656
willingness_lifestyle changes 1.000 570
generational responsibility belief 1.000 727
recycling energy reduction 1.000 703
public_transport usage 1.000 .689
product_environmental impact consideration 1.000 532
support_environmental policies 1.000 766
environmental activism_participation 1.000 .676
Climate Change Awareness_Score 1.000 .989
Sense_of urgency scoreee 1.000 948
personal_responsibility score 1.000 963

Extraction Method: Principal Component Analysis.
Table 10: Total Variance Explained
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Initial Eigenvalues Extraction Sums of Squared Loadings
Component Total  |% of Variance|Cumulative %| Total |% of Variance|Cumulative %
1 8.414 36.583 36.583 8.414 36.583 36.583
2 2.653 11.535 48.118 2.653 11.535 48.118
3 1.735 7.542 55.660 1.735 7.542 55.660
4 1.262 5.487 61.146 1.262 5.487 61.146
5 1.185 5.152 66.299 1.185 5.152 66.299
6 1.004 4.365 70.663 1.004 4.365 70.663
7 .838 3.644 74.308
8 765 3.325 77.632
9 .679 2.953 80.586
10 .629 2.737 83.322
11 .540 2.347 85.670
12 534 2.321 87.990
13 468 2.037 90.027
14 426 1.854 91.882
15 .399 1.735 93.617
16 370 1.608 95.225
17 339 1.475 96.699
18 .298 1.297 97.997
19 .260 1.132 99.128
20 201 .872 100.000
21 7.423E-16 | 3.228E-15 100.000
22 -4.815E-16 | -2.094E-15 100.000
23 -1.828E-15| -7.948E-15 100.000
Extraction Method: Principal Component Analysis.
Table 11: Component Matrix
Component
1 2 3 4 5 6
Climate_ Awaewness 582 | -.088 | -.426 | 382 | -.123 | -.112
Causes_understanding .641 | -.290 | -.520 | .092 046 | .128
consequences_knowledge .659 | -.261 | -.489 | -.070 | -.047 | .129
human_activities familiarity 613 | -.374 | -.020 | .078 | -.236 | .248
info_seeking_behavior 690 | -.368 | .199 | .054 | -.267 | .000
urgency_perception 438 438 | =278 | .110 .060 | -.106
lifetime_impact 575 449 | -111 .166 .056 | -.032
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urgent measures 512 S75 | -111 | (184 223 128
climate priority 354 | 284 | 431 280 .142 493
urgency_influencing_choices .593 .070 | .363 132 | =247 | -232
carbon_footprint_responsibility .631 .096 252 125 | -203 | -.283
individual contribution belief 488 | 446 | -.024 | -.167 | -.232 | -.397
environmentally conscious choices .661 | -.159 | .036 | -.433 | -.034 | -.057
willingness_lifestyle changes 577 | 061 188 | -.333 | -218 | .199
generational responsibility belief 498 | 397 | -.025 | -432 | .109 | .351
recycling_energy reduction 553 | -.425 | 419 | .110 | .170 | -.013
public_transport usage 484 | -330 | 237 193 409 | -.291

product_environmental impact consideration | .603 | -.152 | .170 | .076 331 .024

support_environmental policies S11 .079 | -279 | -278 | .529 | -.251
environmental activism_participation 534 | -467 | 170 | -219 | 309 | .006
Climate Change Awareness_Score 842 | -374 | -277 | 135 | -.184 | .100
Sense of urgency scoreee 759 520 | 143 270 .045 .075
personal responsibility score .851 254 | 132 | -352 | -.169 | -.064

Extraction Method: Principal Component Analysis.

The above analyses in Tables 9, 10, and 11 include detailed data on climate awareness,
urgency perception, and personal responsibility among individuals concerning
environmental issues. It is rooted in a study exploring how various factors contribute
to climate consciousness and actionable ecological behaviors. Using statistical
analyses such as communalities and eigenvalues, the study identifies relationships
between individual components, shedding light on the underlying dimensions
influencing climate awareness and responsibility. The document examines climate
awareness, urgency perception, individual responsibility, and environmentally
conscious behaviors. These factors are analyzed for their roles in shaping personal and
collective responses to environmental challenges. Initial communalities reflect the
extent to which these variables correlate, while extraction values signify the proportion
of Variance that each attribute shares with underlying factors. For instance, attributes
such as "consequences knowledge," "info-seeking behavior," and "environmentally
conscious choices" showcase high extraction values, signifying their critical roles in
fostering climate awareness. Similarly, the component matrix highlights key factors or
"components" derived through Principal Component Analysis (PCA). The eigenvalues
suggest the strength of these components, with the top component explaining 36.58%
of the Variance, indicating a dominant influence on climate awareness. It further
emphasizes specific behaviors like reducing energy use, adopting public transport, and
engaging in environmental activism. These behaviors correlate with broader themes of
generational responsibility and willingness to make lifestyle changes, reflecting how
personal beliefs and societal norms intersect in climate adaptation efforts.
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Table 12: Communalities

Initial Extraction
Climate Awaewness 495 .585
Causes_understanding .652 753
Consequences_knowledge .630 705
Human activities familiarity 460 456
Info seeking behavior 593 .682
Urgency_perception .348 321
Lifetime impact AT5 472
Urgent _measures .530 582
Climate priority 282 212
Urgency_influencing_choices 423 431
Carbon_footprint_responsibility 434 460
Individual contribution_belief 362 355
Environmentally conscious_choices 477 521
Willingness_lifestyle chang es .383 385
Generational responsibility belief 399 475
Recycling_energy reduction 535 .646
Public_transport usage 429 496
Product_environmental impact consideration 421 417
Support_environmental policies 462 S19
Environmental activism_participation 536 .606

Extraction Method: Principal Axis Factoring.

Table 12 of Communalities highlights the proportion of Variance in each variable
explained by the extracted factors. Each variable starts with an Initial commonality of
1.000, assuming all Variance is shared. The Extraction column reflects the Variance
explained by the final set of factors. Variables such as Causes Understanding (0.753),
Consequences Knowledge (0.705), and Info-Seeking Behavior (0.682) show high
extraction values. This indicates that these variables strongly contribute to the core
dimensions of climate awareness. For instance, understanding the causes and
consequences of climate change is critical for building robust awareness and
encouraging action. Urgency Perception (0.321) and Climate Priority (0.212) have
relatively low extraction values. This suggests that factors outside the current model
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influence these perceptions or are less central to the core dimensions identified.

Table 13: Total Variance Explained

Factor (Rotation Sums of Squared Loadings)Total
1 2.085
2 3.377
3 3.457
4 2.272
5 3.970

Extraction Method: Principal Axis Factoring.

Table 14: Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings
% of Cumulative % of Cumulative
Component | Total Variance % Total Variance %
1 6.440 32.202 32.202 5.976 29.878
2 2.235 11.174 43.376 1.746 8.729 38.607
3 1.562 7.810 51.186 1.127 5.634 44.241
4 1.136 5.678 56.864 .665 3.327 47.568
5 1.073 5.363 62.226 567 2.833 50.400
6 965 4.823 67.049
7 .816 4.080 71.129
8 743 3.717 74.846
9 .632 3.160 78.006
10 613 3.064 81.071
11 .539 2.694 83.765
12 521 2.603 86.367
13 461 2.303 88.670
14 423 2.116 90.787
15 .390 1.950 92.736
16 361 1.804 94.540
17 335 1.676 96.216
18 297 1.487 97.704
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19 259 1.296 99.000
20 .200 1.000 100.000

Extraction Method: Principal Axis Factoring.

Tables 13 and 14 indicate the most relevant variables for understanding climate
awareness and action, helping researchers focus on high-impact areas. The "Total
Variance Explained" table quantifies how much of the total Variance in the data is
explained by the extracted factors. It lists the Eigenvalues, the percentage of Variance
contributed by each factor, and the cumulative Variance.

e Factor 1 (32.202% Variance): The first factor captures the most significant
Variance, indicating that it likely represents a general dimension of climate
awareness or responsibility.

e Factor 2 (11.174%) and Beyond: Subsequent factors capture more specific
dimensions, such as urgency, willingness to make lifestyle changes, or policy
support.

e Cumulative Variance (62.226%): The first five factors explain 62.226% of the
Variance, suggesting a reasonably good model fit for a complex topic like
climate awareness. However, nearly 38% of the Variance remains
unexplained, indicating room for other factors (e.g., social influences and
economic conditions).

Table 15: Factor Matrix

Initial 1 2 3 4 5
Climate Awaewness .563 110 -.302 -.350 207
Causes_understanding 659 | -.042 -.557 -.075 .039
consequences_knowledge .666 | -.017 -.488 -.024 -.148
human_activities familiarity 592 | -.244 -.067 -.136 -.152
info_seeking behavior 691 | -.332 135 -.228 -.156
urgency_perception 376 417 -.048 -.019 .056
lifetime impact 518 438 .071 -.055 .053
urgent measures 462 573 12 .057 155
climate priority 297 12 329 011 .060
urgency_influencing_choices 546 | -.020 309 -.178 -.078
carbon_footprint_responsibility 584 .057 259 -.207 .078
individual contribution belief 417 .390 137 -.086 -.051

Extraction Method: Principal Axis Factoring.
Table 16: Factor Matrix

Initial 1 2 3 4 5
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environmentally conscious_choices .643 | -.101 -.014 168 | -.263
willingness_lifestyle changes 528 .044 170 029 |-.274
generational responsibility belief 443 376 .089 272 |-.235
recycling energy reduction 583 | -.468 243 .047 | .160
public_transport usage 507 | -.303 .106 .096 | .356
product _environmental impact 598 | -.113 .097 107 | 157
consideration
support_environmental policies S11 .193 -.195 394 | .169
environmental activism_participation | .570 | -.429 -.018 311 |-.004

Extraction Method: Principal Axis Factoring.

Tables 15 and 16 underscore the multidimensionality of climate awareness,
highlighting the need for targeted interventions across different aspects. The Factor
Matrix displays how strongly each variable loads onto the extracted factors. Loadings
closer to +1 indicate stronger relationships, while values near 0 suggest weaker

relationships.

e Climate Awareness (0.563 on Factor 1): This variable has a moderately strong
loading on the first factor, aligning it with the general awareness dimension.

e Consequences Knowledge (0.666 on Factor 1): High loading indicates that
understanding the impacts of climate change is a key part of the primary

dimension.

o Info-Seeking Behavior (0.691 on Factor 1): This variable's strong loading
suggests that actively seeking information is central to climate awareness.

The matrix highlights which variables most influence each factor, providing insights

for designing education and advocacy campaigns.

Table 17: Pattern Matrix

Initial 1 2 3 4 5
Climate Awaewness 122 289 | -.616 | -.298 | .077
Causes_understanding -.068 | .044 | -806 | .033 A11
consequences_knowledge .012 .035 | -741 | .228 | -.004
human_activities familiarity 330 | -.078 | -379 | .166 | .167
info_seeking behavior 536 | -.066 | -.272 | .141 272
urgency_perception -.058 | 522 | -163 | .012 | -.059
lifetime impact 049 | .625 | -.119 | .027 | .004
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urgent measures -115 | 764 | .007 | .002 | .052
climate priority .143 313 213 .033 210
urgency influencing_ choices 432 | 243 | -.003 | .082 | .180
carbon_footprint_responsibility 344 | 359 | -.055 | -.064 | .249
individual contribution belief 146 537 | -.045 | .077 | -.086
environmentally conscious_choices 147 037 | -225 | .468 174
willingness_lifestyle changes 287 191 | -.057 | .369 .033
generational responsibility belief -.055 | .446 .029 468 | -.068
recycling energy reduction 222 | =132 | .007 .037 12
public_transport usage -.030 | .009 | -.040 | -.121 | .728
product _environmental impact .029 .160 | -.087 | .070 .504
consideration

support_environmental policies -423 | 320 | -.185 | .209 350
environmental activism_participation | -.031 | -.236 | -.138 | .331 .594

Extraction Method: Principal Axis Factoring.

The Pattern Matrix in Table 17 refines the relationships between variables and factors
by accounting for correlations among factors. It provides a more precise view of which
variables uniquely define each factor.

e Urgent Measures (0.764 on Factor 2): This variable loads strongly on the
second factor, indicating its association with urgency and immediate actions.

e  Generational Responsibility Belief (0.446 on Factor 2): This aligns with the
idea that perceptions of intergenerational responsibility drive urgency and
long-term commitment.

e Recycling and Energy Reduction (0.712 on Factor 5): The fifth factor's strong
loading emphasizes the importance of practical, habitual actions in reducing
environmental impact.

This table helps identify distinct dimensions of climate-related attitudes and behaviors,
making it easier to focus on specific themes (e.g., urgency, habitual actions).
Table 18: Structure Matrix

Initial 1 2 3 4 5

Climate  Awaewness 230 | 413 | -.659 | -.023 | 322
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Causes_understanding 077 | 279 | -.859 | 275 | .402
consequences_knowledge 134 | 289 | -.807 | 425 | .353
human_activities familiarity 444 | 164 | -.500 | 342 | .459
info_seeking_behavior .674 | 204 | -.452 | 357 | .593
urgency perception .034 | 543 | -274 | .163 | .113
lifetime_impact 179 | 673 | =297 | 229 | .229
urgent_measures .039 | 755 | -.199 | .201 .198
climate priority 254 | 343 | .030 | .149 | 272
urgency influencing choices 552 | 387 | -203 | 266 | .423
carbon_footprint_responsibility 494 | 479 | -263 | 173 | .46l
individual contribution belief 226 | 574 | -.190 | 222 | 141
environmentally conscious_choices 309 | 287 | -.433 | 611 469
willingness_lifestyle chang es 392 | 362 | -.246 | 485 | 324
generational responsibility belief .063 | .534 | -.175 | 548 | .163
recycling_energy reduction 460 | 092 | -254 | 262 | .769
public_transport usage 221 d62 | -274 | 122 | .695
product_environmental impact 259 | 331 | -.334 | .301 .608
consideration

support_environmental poli cities -189 | 434 | -401 | 393 | 412
environmental activism par anticipation| .204 | .028 | -.373 | .492 | .68l

Extraction Method: Principal Axis Factoring.

The Structure Matrix in Table 18 shows the correlations between variables and factors,
providing a broader view than the Pattern Matrix. It reveals overlapping relationships
that might be overlooked when focusing only on unique contributions.

e Climate Awareness (0.413 on Factor 2): This moderate correlation with the
second factor (urgency) suggests that awareness overlaps with urgency
perceptions, although it is not the primary driver.

¢ Info-Seeking Behavior (0.674 on Factor 1): A high correlation with the first
factor reinforces its central role in shaping overall awareness.

e Environmental Activism Participation (0.681 on Factor 5): This variable's
strong correlation with the fifth factor (habitual actions) highlights the
connection between activism and sustained, conscious Behavior.
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The structure matrix underscores the interconnected nature of climate awareness
dimensions, emphasizing the need for holistic approaches.

Table 19: Factor Correlation Matrix

Factor 1 2 3 4 5
1 1.000 178 -.115 .142 .360
2 178 1.000 -.262 262 247
3 -.115 -.262 1.000 -.253 -.365
4 142 262 -.253 1.000 323
5 360 247 -.365 323 1.000

Extraction Method: Principal Axis Factoring.

The factor Correlation Matrix in Table 19 reveals the relationships among the extracted
factors, showing how they interact or diverge.

e Factor 1 and Factor 2 (0.178 correlation): A weak positive correlation suggests
that general awareness and urgency are somewhat related but not directly
dependent.

e Factor 1 and Factor 5 (0.360 correlation): A moderate correlation indicates
that habitual actions (e.g., recycling) are influenced by general awareness.

e Factor 3 and Factor 5 (-0.365 correlation): A negative correlation here may
suggest conflicting priorities between some dimensions, such as knowledge
and activism-related behaviors.

In Table 20, initial factors were extracted based on eigenvalues > 1 using principal axis
factoring (PAF).

Table 20: Eigenvalues

Component Eigenvalue % of Variance Cumulative %
Factor 1 2.531 42.19% 42.19%
Factor 2 1.275 21.25% 63.44%
Factor 3+ <1.0 Excluded -

Only two factors were retained, explaining 63.44% of the total Variance. Factors with
eigenvalues <1.0 were excluded due to their negligible contribution. The Scree Plot
Figure 01 below supported the retention of two factors, as indicated by the apparent
"elbow" point after the second component.
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In the case of Refinement of Variables, the Rotated Factor Matrix (Oblimin Rotation)
was used to examine variable loadings. Variables with low loadings (<0.3) or
significant cross-loadings (loading on multiple factors) were removed.

Table 21: Factor Analysis

Factor 1: Factor 2:
Variable Behavioural | Perception Decision
Engagement | of Urgency
Info_Seeking Behavior 0.781 0.005 Retained
Urgency Perception 0.238 0.778 Retained
Lifetime Impact 0.322 0.746 Retained
Removed
Recycling Energy Reduction 0.812 -0.256 (Factor 5
item)
Removed
Public_Transport Usage 0.732 -0.105 (Factor 5
item)
Envi tal Activism Parti Removed
nvironmental Activism_Parti
cipation 0.752 -0.193 (Ftactor 5
item)

In the analysis shown in Table 21, Factor 1 (Information Seeking) retained the variable
Info-Seeking Behavior, highlighting its strong relevance to students' proactive efforts
in acquiring knowledge about climate change. For Factor 2 (Urgency Perception), the
variables Urgency Perception and Lifetime Impact were retained, emphasizing the
importance of immediate and long-term awareness in shaping attitudes toward
environmental issues. However, variables associated with Factor 5 were excluded due
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to their low relevance and weak contributions to the research objectives. This decision
ensures that the retained factors focus on the most impactful dimensions of climate
awareness and Behavior, enhancing the study's clarity and validity. The final analysis
focused on the two retained factors in Table 22, which show strong loadings for the
refined variables.

Table 22: Factor Results

Variable Factor 1 Factor 2
Info_Seeking Behavior 0.781 0.005
Urgency Perception 0.238 0.778
Lifetime Impact 0.322 0.746

In table 22, Factor 1 (Information Seeking) focuses on seeking climate-related
information. Factor 2 (Urgency Perception) captures the belief in the need for
immediate action and long-term climate change impacts.

Table 23: Refined Factors and Labels

Factor Label Variables Included Explanation

Information Reflects individuals'
Factor 1 Info_Seeking Behavior habits of  seeking

Secking climate information.
. Captures urgency
Factor 2 Urgency Urggncy Perception, awareness and lifetime
Perception Lifetime_Impact

impact perception.

The refined EFA process in Table 23 revealed two robust factors—Information
Seeking and Urgency Perception—that align closely with the study's objectives. Weak
or poorly contributing variables were systematically removed to ensure statistical and
conceptual clarity. These two factors cumulatively explain 63.44% of the total
Variance, providing a strong foundation for subsequent analyses and actionable
insights.

4.3 Regression Analysis

In Tables 24, 25, and 26, linear regression examined the relationship between
perception of urgency (Factor 2) and behavioral engagement (Factor 1). The theoretical
justification for the regression model used in this study is grounded in the Theory of
Planned Behavior (TPB) proposed by Ajzen (1980). According to TPB, an individual's
behavior is primarily influenced by their attitudes toward the behavior, subjective
norms, and perceived behavioral control. In the context of climate action, the
perception of urgency can be seen as a cognitive and emotional attitude toward climate
risk, which significantly shapes behavioral intentions. Therefore, in this study,
Perception of Urgency (Factor 2) is treated as the independent variable, theorized to
influence Behavioral Engagement (Factor 1), representing actual pro-environmental
behavior. This model assumes that students who perceive climate change as an urgent
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threat are more likely to engage in sustainable actions, such as recycling, activism, and
information-seeking. Thus, the regression analysis empirically tests the directional
relationship hypothesized by TPB—whether stronger urgency perception leads to
greater behavioral engagement in climate-positive actions.

Table 24: Model Summary

Statistic Value
R? 0.054
Adjusted R? 0.045
Significance p=0.004
Table 25: ANOVA
Source Sum of df Mean F Sig.
Squares Square
Regression 11.445 2 5.722 5.614 0.004
Residual 198.762 195 1.019
Total 210.207 197
Table 26: Coefficients
Predictor B Std. Error | Beta t Sig.
(Constant) 1.731 0.559 - 3.095 | 0.002
Perception of Urgency | ,95 0.101 0202 | 2.734 | 0.007
(Factor 2)
Regression Model:

Behavioral Engagement (Factor 1) = 1.731 + 0.277 x Perception of Urgency (Factor
2)

The linear regression model examines the relationship between Perception of Urgency
(Factor 2) (independent variable) and Behavioral Engagement (Factor 1) (dependent
variable). The regression model indicates that the Perception of Urgency (Factor 2) has
a small but statistically significant positive effect on Behavioral Engagement (Factor
1). he intercept (B=1.731) represents the predicted Behavioral Engagement when
Perception of Urgency is zero, while the slope (B1=0.277) shows that for each unit
increase in Perception of Urgency, Behavioral Engagement rises by 0.277 units. The
model explains 5.4% of the variability in Behavioral Engagement (R?>=0.054), with an
adjusted R? of 0.045. The ANOVA (p=0.004) and coefficients (p<0.01) confirm the
model’s statistical significance.

5. Results and Discussion
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The study on climate change awareness and behaviors among university students in
Bangladesh revealed the following key results:

5.1 Factor Structure
Using Exploratory Factor Analysis (EFA), two distinct factors were identified:

Factor 1: Behavioral Engagement

This factor highlights the extent to which students actively participate in
environmentally friendly actions, including Recycling and Energy Reduction (loading
= 0.812), Public Transport Usage (0.732), Environmental Activism Participation
(0.752), and Info-Seeking Behavior (0.781). These findings align with Simpson et al.
(2021), who emphasized that climate-related knowledge and education positively
correlate with pro-environmental actions among students. Similarly, Mobley et al.
(2010) found that environmental literacy, particularly among youth, leads to greater
participation in behaviors such as recycling and energy conservation.

The strong loading of Recycling and Energy Reduction supports prior research by
Davis et al. (2019), which identified such actions as foundational steps toward
sustainable behavior. Likewise, the use of Public Transport as a means to reduce
emissions is consistent with previous studies that underscore students' willingness to
adopt environmentally conscious lifestyle choices when they perceive a direct link
between personal habits and environmental impact (Choudri et al., 2016).

The inclusion of Environmental Activism Participation reflects a shift from individual
actions to collective responsibility, echoing the findings of Ahmed (2018), who noted
that active involvement in community and advocacy activities plays a vital role in
enhancing climate resilience. Furthermore, Info-Seeking Behavior supports Meinhold
and Malkus (2005), who argued that access to reliable environmental information
significantly influences attitudes and actions.

Overall, Factor 1 suggests that Bangladeshi university students are not only aware of
climate change but are also actively engaging in behaviors aimed at mitigation. This
supports Lee et al. (2015), who noted that increased awareness and access to education
have led to a global increase in youth-led sustainability efforts.

Factor 2: Perception of Urgency

This factor captures students’ cognitive and emotional recognition of the immediacy
and severity of climate change, measured by high loadings on Urgency Perception
(0.778) and Lifetime Impact (0.746). These results support Choudri et al. (2016), who
emphasized that individuals with higher urgency perception are more likely to support
sustainable policies and lifestyle changes.

Students' high perception of urgency also aligns with findings from Das and Hossain
(2017), which suggest that Bangladeshis, due to their country’s extreme climate
vulnerability, often perceive climate threats as immediate and personal. The
significance of Lifetime Impact reflects the long-term view of climate consequences,
resonating with Ahmed (2018), who discussed the importance of intergenerational
responsibility in environmental behavior.
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These findings further validate the Theory of Planned Behavior (Ajzen, 1980), which
posits that behavioral intention is influenced by attitudes (such as urgency), perceived
norms, and control. When urgency perception is strong—as shown in our data—there
is greater potential for behavioral engagement, especially when paired with education
and institutional support.

Finally, Factor 2 highlights the critical role of educational institutions in shaping
perceptions of urgency. As noted by Cars and West (2015), integrating sustainability
content into academic curricula significantly enhances students’ cognitive
understanding and emotional investment in climate issues. The current findings
support this, suggesting that students' recognition of both immediate and long-term
climate threats stems in part from their exposure to academic and environmental
discourse.

5.2 Regression results

The regression analysis reveals a significant positive relationship between Perception
of Urgency (Factor 2) and Behavioral Engagement (Factor 1), with a standardized beta
coefficient ( = 0.202) and a p-value of 0.007, indicating statistical significance. This
result suggests that students who view climate change as an urgent issue are moderately
more inclined to engage in environmentally responsible behaviors, such as recycling,
using public transport, participating in activism, or seeking information on
environmental matters. The positive relationship underscores the role of urgency
perception in motivating action, as students who recognize the immediacy of the
climate crisis are likely to feel a more substantial moral or social obligation to take
tangible steps to mitigate their impact.

However, the analysis also shows that urgency perception explains only 5.4% of the
Variance in behavioral engagement, highlighting that while urgency is a contributing
factor, it is not the sole driver of environmentally friendly actions. This low percentage
indicates the influence of other variables, such as access to resources, institutional
support, and personal values, in shaping students' engagement. For instance, students
with access to recycling programs, affordable public transport, or sustainability
education may find translating their urgency perceptions into concrete actions easier.
On the other hand, a lack of infrastructure or knowledge could act as a barrier, even
for those who view climate change as an immediate concern.

This finding highlights the need for comprehensive approaches to foster behavioral
engagement. While emphasizing the urgency of climate change remains critical,
providing students with tools, resources, and institutional support is equally important.
Policies and educational programs that reduce barriers and make sustainable actions
more accessible can amplify the impact of urgency perception, leading to more
significant and widespread student behavioral engagement.

6. Conclusion

This study assessed climate change awareness and urgency perception among
Bangladeshi university students using Exploratory Factor Analysis (EFA), revealing
key dormant dimensions that shape students’ environmental understanding and
emotional response to climate threats. The findings indicate that while overall
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awareness is moderate to high, urgency perception varies significantly across socio-
demographic groups, particularly by gender and academic discipline. These results
underscore the importance of integrating climate literacy more effectively into higher
education curricula, emphasizing practical engagement and behavioral transformation.

One key limitation of this study is that it focused solely on students from a limited
number of universities in Bangladesh, which may affect the generalizability of the
findings. Additionally, the study relied on self-reported data, which may be subject to
bias or social desirability effects. Future research could expand the sample to include
students from a broader range of institutions, including technical and rural universities,
and incorporate longitudinal or experimental methods to assess changes in awareness
and behavior over time. Further exploration of how media exposure, curriculum
content, and peer networks influence urgency perception could enrich understanding
and inform targeted interventions.

Overall, this study enhances the growing body of knowledge on climate change
education by identifying gaps in perception and highlighting opportunities for policy
and academic institutions to cultivate a more informed and proactive generation of
climate-conscious citizens.
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Appendix

This questionnaire aims to gauge the awareness and attitudes of university students
toward climate change. It will provide valuable insights into students' understanding
of the issue, their sense of urgency, their perceived responsibility, and their willingness
to adopt environmentally friendly behaviors. Instruction: Fill out the document and
email at tanimbubt@gmail.com

Climate Change Awareness and Attitudes Questionnaire

Section 1: Climate Change Awareness

1.

I am aware of the concept of climate change.

(1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly
Agree)

I understand the causes of climate change, including greenhouse gas
emissions.

(1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly
Agree)

I am knowledgeable about the potential consequences of climate change

(1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly
Agree)

I am familiar with the role of human activities in accelerating climate change.

(1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly
Agree)

I regularly seek out information about climate change from reliable sources.

(1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly
Agree)

Section 2: Urgency Perception

6.

Climate change is a pressing issue that requires immediate action.

(1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly
Agree)

The effects of climate change will significantly impact my lifetime.

(1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly
Agree)

Society needs to take urgent measures to mitigate the impacts of climate
change.

(1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly
Agree)

Governments and organizations should prioritize addressing climate change
over other issues.

(1= Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly
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Agree)
My sense of urgency to address climate change affects my daily choices.

(1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly
Agree)

Section 3: Personal Responsibility

11.

12.

13.

14.

15.

I feel personally responsible for reducing my carbon footprint.

(1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly
Agree)

I believe that individual actions can contribute to addressing climate change.

(1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly
Agree)

I try to make environmentally conscious choices in my daily life.

(1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly
Agree)

I am willing to make lifestyle changes to reduce my environmental impact.
(1= Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree)
I believe that my generation is responsible for reversing climate change's
effects.

(1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly
Agree)

Section 4: Environmental Behaviors

16.

17.

18.

19.

20.

I actively engage in recycling and reducing energy consumption.

(1= Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly
Agree)

I use public transportation or carpooling to minimize my carbon emissions.

(1= Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly
Agree)

I am conscious of my products and their environmental impact.

(1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly
Agree)

I support policies and initiatives aimed at protecting the environment.

(1= Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly
Agree)

I am open to participating in environmental activism or community
initiatives.

(1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly
Agree)



