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ABSTRACT

Universities promote student sustainability awareness, but the gap between attitudes
and actual behaviours remains underexplored, particularly regarding curriculum
influence. This study investigates the relationships between students’ awareness of
campus sustainability initiatives, their attitudes, and the adoption of sustainable
behaviours, with particular emphasis on the influence of sustainability-integrated
curricula. Specifically, the study examines (i) the relationship between awareness and
attitudes, (ii) the extent to which positive attitudes translate into sustainable behaviours,
and (jii) the impact of curriculum integration on awareness, attitudes, and behavioural
adoption. A quantitative survey of 259 undergraduate students at Istanbul Gelisim
University was analysed using correlation and regression techniques. The findings reveal
a significant positive relationship between sustainability awareness and attitudes (r =
0.62, p < 0.01). However, an observable attitude-behaviour gap exists, as only 58% of
students consistently translate positive attitudes into sustainable practices. Students
exposed to sustainability-integrated curricula demonstrated higher levels of awareness
(M = 4.31), attitudes (M = 4.28), and behaviours (M = 4.05). Regression results further
indicate that curricular exposure significantly predicts sustainable behaviour (3 = 0.34,

ARTICLE HISTORY
Received 7 October 2025
Revised 21 December
2025

Accepted 23 January
2026

KEYWORDS
Sustainability awareness;
attitude—behaviour gap;
curriculum integration;
higher education;
sustainable behaviours

SUBJECTS

Sustainability Education;
Training & Leadership;
Higher Education; Higher
Education Management;
Education Policy

p < 0.01). The findings underscore the importance of embedding sustainability within
university curricula to strengthen sustainable actions among students.

1. Introduction

Over the past decade, universities have increasingly been recognised as essential actors in advancing
sustainable development not only through research and policy advocacy but also by shaping the
behaviours and mindsets of future generations (Menon & Suresh, 2020; Selvakumar & Sivakumar, 2025;
Tilbury, 2011). The modern concept of sustainable development (SD) emerged with the Brundtland
Commission, which defined it as meeting the needs of the present without compromising the ability of
future generations to meet their own needs (Borowy, 2021). Building on this, the 2030 Agenda, which
was adopted in 2015, established 17 Sustainable Development Goals (SDGs) that tackle pressing global
issues like eradicating poverty, mitigating the effects of climate change, protecting the environment and
pursuing equitable societies (Bexell & Jonsson, 2017; Mora et al., 2020).

Within this global framework, Higher Education Institutions (HEIs) are recognised as major drivers
of sustainability. They are expected to integrate sustainability into curricula and research, act as
regional hubs for knowledge transfer and embed sustainable principles into their governance struc-
tures and strategies (Menon & Suresh, 2020; Trevisan et al.,, 2024). In doing so, HEls fulfil a dual role:
producing knowledge while equipping students with the skills and competencies needed to act as
future leaders in sustainable societies (Bakar et al., 2024). This positions universities as both educators
and transformative agents of societal change. This obligation has been reaffirmed by international
declarations and actions. Sustainability in higher education has grown in importance since the
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Brundtland Commission (1987), Agenda 21 of the Rio Conference, the Thessaloniki Declaration (United
Nations Educational and Scientific and Cultural Organisation (UNESCO), 2020) and the World Summit
on Sustainable Development (United Nations Environment Programme (UNEP), 2002). Academic insti-
tutions’ dedication to integrating sustainability concepts into research, teaching and campus manage-
ment is further demonstrated by the Declaration (1990), which was signed by hundreds of universities
worldwide.

Incorporating sustainability into higher education in Turkey has presented both opportunities and
challenges due to the country’s universities’ explosive growth over the last 20years. National programmes,
such as the Zero Trash Project, started in 2017 under the aegis of the First Lady, aim to encourage trash
reduction and environmental awareness in connection with the UN Sustainable Development Goals.
Similar to this, the Council of Higher Education (YOK) in Turkey has implemented ‘Green and
Climate-Friendly Campus’ initiatives to promote energy efficiency, sustainable practices and the use of
renewable energy in Turkish universities (Council of Higher Education, 2023). Research on students’ atti-
tudes, behaviours and perceptions of sustainable campus activities is still scarce, despite these increasing
institutional commitments. Examining these viewpoints adds to comparative international scholarship on
sustainability in higher education and offers insightful information for policy development, especially in
the light of Istanbul Gelisim University’s sustainability drives across multiple institutional organs (Agboola
et al., 2025; Mora et al., 2020).

Embedding sustainability principles into campus operations, learning environments and student
engagement programmes has been widely recognised as an effective strategy for fostering environmen-
tally responsible behaviours among higher education students (Filho et al., 2024; Jalaludin, 2025; Trevisan
et al, 2024). Campus-based initiatives such as energy conservation campaigns, waste minimisation pro-
grammes and the integration of green infrastructure function as living laboratories where students can
translate sustainability knowledge into practical action, thereby strengthening experiential learning and
civic responsibility. However, the effectiveness of such initiatives depends not merely on their availability
but on students’ levels of motivation, knowledge and active engagement.

Recent empirical studies underscore that the development of sustainability competencies is strongly
influenced by the interplay between students’ attitudes, perceived relevance and participatory learning
opportunities. Nufez et al. (2024) and Nejati and Nejati (2013) demonstrated that motivation and
sustainability-related knowledge significantly predict student engagement and the acquisition of sustain-
ability competencies, suggesting that passive exposure to sustainability messaging is insufficient to drive
behavioural change. Similarly, Santillan et al. (2023) showed that collaborative and interactive learning
environments, particularly those that encourage cross-cultural and problem-based engagement, enhance
students’ commitment to sustainability goals and deepen behavioural intention. Despite generally posi-
tive attitudes towards sustainability among university students, the persistent attitude—behaviour gap
remains a critical challenge. While awareness and favourable perceptions of sustainability practices can
influence attitudes, they do not automatically result in consistent pro-sustainability actions (Kollmuss &
Agyeman, 2002; Null & Asirvatham, 2023). This gap highlights the need for university policies and pro-
grammes that move beyond awareness-raising to actively cultivate engagement, agency, and account-
ability. Consequently, sustainability initiatives must be intentionally designed to integrate behavioural
feedback mechanisms, participatory learning models, and institutional support structures that enable
students to consistently align attitudes with sustainable practices.

Furthermore, the role of sustainability-integrated curricula in bridging this gap has received limited
empirical attention. How formal educational interventions might improve attitudes and real behaviours
is still up for debate (Barth & Rieckmann, 2012; Plietzsch et al.,, 2026). Although students’ awareness and
attitudes regarding sustainability have been studied in the past, few studies have looked at how these
beliefs are translated into action on campus. The attitude-behaviour gap’s continued existence raises the
possibility that awareness by itself would not be enough to promote sustainable habits (Alkhayyal et al.,
2019; Kollmuss & Agyeman, 2002). Similarly, there is still a dearth of empirical research on courses or
modules that integrate sustainability principles across disciplines, especially when it comes to their
impact on university students’ adoption of bridging awareness, attitudes and behaviours.

By investigating the connections between students’ knowledge of sustainable campus initiatives, their
attitudes towards sustainability and their participation in sustainable behaviours with an emphasis on
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the moderating influence of sustainability-integrated curricula, this study aims to close these gaps. The
study’s objectives include:

1. examining the connection between sustainability attitudes and awareness;

2. assessing how well positive attitudes translate into sustainable behaviours and

3. evaluating how sustainability-integrated curricula affect awareness, attitudes, and behavioural
adoption.

The following hypotheses are tested in this study:
H1: Sustainability attitudes are favourably predicted by awareness.
H2: Consistent, sustainable behaviours are not necessarily a direct result of favourable attitudes;

H3: Students’ awareness, attitudes and sustainable behaviours are improved when they are exposed to a cur-
riculum that incorporates sustainability.

The findings demonstrate the persistence of the attitude-behaviour gap, which continues to be a
major obstacle in promoting sustainable practices, while also highlighting the need to fortify the aware-
ness-attitude link. This study offers context-specific insights that enhance international discussions on
education for sustainable development since it is situated in Turkey, a nation with a distinctive sociocul-
tural location that bridges Europe and Asia. Ultimately, the study contributes to understanding how
sustainability-integrated curricula can foster more consistent awareness, attitudes and behavioural adop-
tion among students. The remainder of the study is organised into five sections. Section 1 gives a brief
background of the study; Section 2 reviews the literature and expounds on the conceptual framework
of the study and develops its research hypotheses. Section 3 discusses the research method, including
data collection instruments, measurement and data analysis. Section 4 presents the results and discus-
sion; the last Section 5 gives the conclusions and policy implications.

2. Relevant literature, theory and hypotheses development

2.1. Sustainability in higher education: awareness, attitudes, behaviour and curriculum
integration

Marking the 20th anniversary of the Thilisi Doctrine and responding to the need to reassess sustainability
education for the twenty-first century, the International Conference held in Thessaloniki in December
1997 culminated in the adoption of the Thessaloniki Declaration (Knapp, 2000). Although the Declaration
explicitly referenced ‘environmental education’ only twice across its 29 statements, its broader signifi-
cance lay in reframing sustainability as an integrated educational mandate encompassing environmental,
social, economic and governance dimensions. This shift provided a foundational policy rationale for
embedding sustainability principles within higher education systems, aligning institutional missions with
emerging national and international sustainability agendas.

In this context, universities have increasingly been recognised as strategic policy actors capable of
translating global sustainability frameworks into actionable institutional policies and practices (Borowy,
2021; Filho et al.,, 2024; Lozano et al,, 2015; Trevisan et al., 2024). Through curriculum reform, research
prioritisation, campus operations and community engagement, higher education institutions operation-
alise national sustainability objectives while fostering innovation and behavioural change. Beyond their
instructional role, universities shape the values, attitudes and decision-making capacities of students who
will influence future policy, industry and governance systems (Ankareddy et al., 2025; Menon & Suresh,
2020; Tilbury, 2011). Campus-based sustainability initiatives such as energy efficiency programmes, waste
reduction policies, green infrastructure development and student-led environmental projects serve as
living laboratories that reinforce institutional sustainability policies while supporting national low-carbon
and resource-efficiency goals. These initiatives provide experiential learning environments that promote
active engagement, behavioural transformation and long-term commitment to sustainable development
(Hopkins & McKeown, 2002; Mittal & Bansal, 2024).
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Sustainability in higher education institutions (HEls) demands interdisciplinary and transdisciplinary
strategies to sustainability and behaviours, as shown in Figure 1. Universities are responding by embed-
ding sustainability into existing courses or offering new programmes, thereby equipping students with
industry-relevant skills and fostering social responsibility (Ankareddy et al., 2025; Tasdemir & Gazo, 2020).
In a similar vein, over time, research and development (R&D) play a central role in advancing sustainable
innovations and achieving climate targets, with outcomes mapped to relevant SDGs. Collaboration
between universities and companies improves this process by integrating many scientific disciplines and
striking a balance between basic and applied research, claimed by Sarpong (2022) and Bashir et al.
(2023). According to Saoualih et al. (2025), campuses themselves function as ‘living laboratories’ where
eco-friendly transportation, waste minimisation and green infrastructure may all be used to illustrate
sustainability. Importantly, student participation is essential to the success of these programmes. The
effectiveness of bottom-up strategies is demonstrated by the fact that student-led initiatives frequently
quicken transitions through behavioural changes, policy advocacy, education, campus greening and
energy conservation measures (Biancardi et al., 2023; Lozano et al., 2013).

According to research, students who receive structured sustainability education outperform their peers
in terms of engagement, pro-environmental attitudes and adoption of sustainable behaviours (Ankareddy
et al, 2025; Barth & Rieckmann, 2012; Filho et al., 2024). Through practical, practice-oriented learning
that integrates sustainability principles across disciplines, awareness and attitude change are encouraged,
making it easier for people to adopt new behaviours (Barth & Rieckmann, 2012; Lozano et al, 2015;
Menon & Suresh, 2020). Higher environmental literacy and a greater dedication to pro-sustainability
behaviours are demonstrated by students enrolled in sustainability-integrated curriculum (Mora et al,,
2020; Plietzsch et al., 2026; Wals, 2014). Curriculum designs that incorporate project-based learning, inter-
disciplinary learning and problem-solving techniques improve students’ capacity to translate sustainabil-
ity ideals into tangible actions.

The sequential process of transforming sustainability knowledge into actionable behaviours is quite
important. The awareness forms the foundation for shaping positive attitudes, while these attitudes,
when supported by curriculum integration as a strategic tool, facilitate the adoption of sustainable
behaviours, the ultimate goal of sustainability education (Avelar et al., 2025; Jalaludin, 2025). Meanwhile,
the progressive and interconnected nature of learning, attitude formation and practical behavioural
change could not be overemphasised. In the same vein, Table 1 presents reviews of literature on various
insights highlighting the critical role of higher education institutions in shaping sustainable behaviours.
They underscore the importance of simultaneously fostering awareness, cultivating positive attitudes and
embedding sustainability into curricula to bridge the attitude—behaviour gap. The current study, which
empirically explores the connections between awareness, attitudes and behaviours while analysing the
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Figure 1. Frameworks illustrating higher education contribution to sustainability and behaviours. Source: Authors’
conceptualisation.
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effect of curriculum integration on sustainability outcomes in higher education, is based on an inte-
grated perspective.

2.2. Theory of planned behaviour (TPB)

This study is grounded in the theory of planned behaviour (TPB), which conceptualises human behaviour
as the outcome of behavioural intentions shaped by attitudes, subjective norms and perceived behavioural
control (Ajzen, 2020; Conner, 2020). Within sustainability research, TPB has been widely applied to explain
why individuals with positive environmental attitudes may still fail to engage consistently in
pro-sustainability behaviours. Empirical evidence confirms that while awareness and favourable attitudes
are often present, a persistent attitude-behaviour gap remains, driven by constraints such as conve-
nience, perceived effort, limited control and institutional barriers (Bamberg & Méser, 2007; Null &
Asirvatham, 2023). In higher education contexts, students may recognise the importance of sustainability
initiatives yet refrain from active participation due to competing priorities, lack of enabling infrastructure
or insufficient behavioural reinforcement mechanisms (Alkhayyal et al., 2019; Kalbarczyk et al., 2021).

Complementing TPB, this study also draws on the awareness-attitude—behaviour (AAB) model, which
proposes that sustainability knowledge informs attitudes, which subsequently influence behavioural
intentions and practices (Kollmuss & Agyeman, 2002). While the AAB model offers valuable insight into
the cognitive and emotional pathways underlying environmentally responsible behaviour, empirical
research demonstrates that this progression is rarely linear. External factors such as social norms, per-
ceived behavioural control and availability of practical opportunities frequently disrupt the translation of
positive attitudes into concrete action (Stern, 2000; Trevisan et al., 2024). These behavioural frameworks
are particularly relevant within the context of higher education institutions (HEls), which are increasingly
recognised as critical agents in advancing Education for Sustainable Development (ESD) and responding
to the United Nations'2030 Agenda for Sustainable Development.

HEIs have formally committed to embedding sustainability across teaching, research, governance and
external leadership, positioning themselves as enablers of the Sustainable Development Goals (SDGs) of
particular relevance is SDG-4 (Quality Education), especially Target 4.7, which emphasises ESD and global
citizenship by equipping students with the knowledge, skills and values needed to address sustainability
challenges by 2030 (UNESCO, 2023). However, aligning institutional commitments with student behaviour
requires intentional policy design that enhances perceived behavioural control, reinforces social norms
and provides actionable opportunities for engagement. Integrating TPB and AAB within this policy con-
text, therefore, enables a more nuanced understanding of how universities can move beyond
awareness-raising towards sustained pro-sustainability behaviour among students.

2.3. Hypotheses development

Understanding how sustainability awareness is translated into meaningful action remains a critical chal-
lenge within higher education. While students increasingly demonstrate high levels of environmental
awareness and positive attitudes towards sustainability, these attributes do not always result in consis-
tent pro-environmental behaviours. This discrepancy highlights the limitations of linear behaviour models
and underscores the importance of identifying mechanisms that strengthen the link between knowledge,
attitudes and action. Drawing on the AAB framework, this study examines the interrelationships between
students’ sustainability awareness, attitudes and behaviours, while introducing curriculum integration as
a moderating factor. By embedding sustainability principles into academic programmes, universities can
enhance experiential learning, reinforce environmental values and provide practical opportunities for
behavioural adoption. Accordingly, the following hypotheses are proposed to empirically test these rela-
tionships and assess the role of curriculum integration in mitigating the attitude-behaviour gap. The
current study uses curriculum integration as a moderating factor to increase the connections within the
AAB model framework in order to overcome some limitations. The study is built upon three key assump-
tions: 1). higher awareness of sustainability initiatives leads to more positive attitudes among students;
2). positive attitudes do not necessarily guarantee consistent adoption of sustainable behaviours; 3).
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curriculum integration strengthens each link in the AAB model, increasing the likelihood that awareness
and attitudes are effectively translated into behavioural adoption. These assumptions underpin the
study’s three hypotheses.

2.3.1. Hypothesis H1: awareness positively predicts attitudes towards sustainability

This hypothesis is grounded in the AAB model and the cognitive-affective approach, which posit that
knowledge and understanding of sustainability issues shape individuals’ value orientations and evaluative
judgments. In higher education contexts, students who are more informed about environmental chal-
lenges and institutional sustainability initiatives are more likely to develop favourable attitudes towards
environmental responsibility. Empirical studies confirm that increased awareness enhances
pro-environmental values, ethical concern and personal relevance of sustainability (Handoyo et al., 2021;
Negm, 2024). Similarly, knowledge of campus-based sustainability initiatives has been shown to posi-
tively influence students’ attitudes by reinforcing sustainability as both a personal and institutional prior-
ity (Alkhayyal et al., 2019; Jalaludin, 2025). Accordingly, this study hypothesises that higher levels of
sustainability awareness among students will significantly and positively predict their attitudes towards
sustainability.

2.3.2. Hypothesis H2: positive attitudes do not always translate into sustainable behaviours

Despite the presence of positive attitudes, behavioural adoption remains inconsistent, a phenomenon
widely described as the attitude-behaviour gap. Prior research indicates that favourable sustainability
attitudes do not automatically result in corresponding actions, such as recycling, energy conservation or
sustainable mobility choices (Jalaludin, 2025; Kollmuss & Agyeman, 2002). Structural and contextual bar-
riers, including limited institutional support, inadequate incentives, time constraints and lack of enabling
infrastructure, often inhibit the translation of attitudes into behaviour (Kalbarczyk et al.,, 2021). In univer-
sity settings, students may express strong environmental concern yet fail to engage in sustainable prac-
tices due to these external constraints. Therefore, this study hypothesises that positive attitudes alone are
insufficient to guarantee the consistent adoption of sustainable behaviours.

2.3.3. Hypothesis H3: curriculum integration enhances awareness, attitudes, and behaviours,
mitigating the attitude-behaviour gap

To address the limitations of linear behaviour models, this study introduces curriculum integration as a
moderating mechanism within the AAB framework. Sustainability-integrated curricula through interdisci-
plinary modules, dedicated sustainability courses and the embedding of sustainability themes into exist-
ing programmes provide structured opportunities for students to engage with sustainability both
conceptually and practically (Barth & Rieckmann, 2012; Plietzsch et al., 2026; Trevisan et al., 2024). Such
approaches enhance awareness through formal instruction, strengthen attitudes by fostering ethical and
environmental values and facilitate behavioural adoption through experiential learning, design-based
projects and practice-oriented activities (Ankareddy et al., 2025; Filho et al, 2024). By reinforcing each
link within the AAB model, curriculum integration is expected to reduce the attitude-behaviour gap and
increase the likelihood that sustainability knowledge and attitudes translate into sustained behavioural
change. Hence, this study hypothesises that curriculum integration positively influences awareness, atti-
tudes and behaviours, thereby mitigating the attitude-behaviour gap.

3. Study’s conceptual framework

Anchored in the objectives of Sustainable Development Goal 4 (Quality Education), particularly Target
4.7, which emphasises Education for Sustainable Development (ESD) and global citizenship, this frame-
work provides a policy-relevant lens for understanding how universities can operationalise sustainability
through curriculum design. As illustrated in Figure 2, the framework positions sustainability-integrated
curricula as a strategic institutional mechanism for equipping students with the knowledge, skills, values
and competencies required to address sustainability challenges by 2030. The framework recognises that
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students with limited exposure to ESD often demonstrate low sustainability awareness, weak attitudinal
commitment and fragmented behavioural engagement. Drawing on the TPB and the AAB model, it con-
ceptualises learning as a developmental pathway in which sustainability awareness informs attitudes, and
attitudes shape behaviour. However, consistent with ESD policy discourse, the framework acknowledges
that awareness alone is insufficient to produce sustained action. Curriculum integration is therefore intro-
duced as a core ESD intervention that strengthens these relationships by embedding sustainability across
disciplines through experiential learning, interdisciplinary modules and practice-oriented activities. The
proposed hypotheses (H1-H3) empirically test these pathways, demonstrating how structured curricular
integration can reduce the attitude-behaviour gap. Overall, the framework translates SDG-4.7 into an
actionable educational strategy, guiding higher education institutions towards fostering informed,
engaged and responsible global citizens through curriculum-wide sustainability integration.

4. Methods
4.1. Research design

A quantitative, cross-sectional survey approach was used in the study, which is suitable for investigating
connections between sustainable behaviours, attitudes and awareness at one particular moment in time
(Creswell & Inoue, 2025). Cross-sectional approaches are frequently used in environmental and educa-
tional research to find trends and correlations because they enable effective data collection from a broad
population and give a glimpse of students’ sustainability perceptions and actions (Alsaati et al, 2020;
Bryman, 2016). The design is suitable for assessing the impact of curriculum integration on students’
engagement with sustainability and testing hypothesised links. Undergraduate students enrolled in sev-
eral faculties at Istanbul Gelisim University made up the target population. A total of 259 students par-
ticipated in the study. The sample size of 259 students was considered sufficient for this study due to its
provision of a reasonably representative proportion of the student population and sufficient statistical
power for appropriate analysis. According to Yamane's (1967) formula for determining sample size for
parametric statistical analyses at the 95% confidence level and 5% margin of error, a sample size of this
magnitude is adequate in studies involving the so-called large populations, such as university students.
Besides, the presence of 259 participants in the study allows for providing a greater reliability for the
statistical techniques used (correlation and regression analysis), which requires moderate to large sam-
ples for presenting reliable results themselves. Furthermore, the selection of participants from various
faculties at Istanbul Gelisim University makes the representativeness of the sample stronger and reduces
bias. Therefore, the sample size chosen was methodologically justifiable, but it was also large enough to
defend the validity and generalizability of the results of the study. Stratified random sampling was used
to ensure the proportional representation across faculties, allowing for more reliable generalisation of
findings to the broader student population (Alkhayyal et al., 2019; Etikan & Bala, 2017). A diverse sample
across faculties ensures variability in exposure to sustainability concepts and reflects differences in disci-
plinary perspectives, which is important for generalizability (Field, 2024; Menon & Suresh, 2020). Students
who are accessible and willing to participate in online survey studies were contacted (Etikan & Bala,
2017; Nejati & Nejati, 2013); while their demographic information, including age, gender, year of study
and first exposure to the concept of sustainability, was collected to examine potential influences on
awareness and behaviours.

4.2. Data collection instrument and measurements

Data were collected using a structured questionnaire adapted from validated instruments in prior sus-
tainability research, including the Sustainability Assessment Questionnaire (Alsaati et al., 2020; Xiao et al.,
2026). The instrument was designed to capture students’ awareness of sustainability initiatives, their atti-
tudes towards sustainability and their engagement in sustainable behaviours, particularly in design proj-
ects. Questionnaire surveys are widely recognised for their efficiency in gathering extensive information
across large populations and have been frequently applied in studies examining awareness, attitudes and
behaviours (Alordiah & Ossai, 2023; Alsaati et al., 2020). The survey employed Likert-type scales to assess
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Figure 2. Study’s conceptual framework.

the degree of agreement with statements and the frequency of reported behaviours, consistent with
previous studies that have linked awareness and attitudes to behavioural outcomes in sustainability
research (Bamberg & Moser, 2007; Kollmuss & Agyeman, 2002; Stern, 2000). To ensure content validity,
the instrument was reviewed by experts and pretested with a small group of students to assess its clarity
and reliability (Bryman, 2016).

A pilot study involving 30 students confirmed high internal consistency, with Cronbach’s alpha coeffi-
cients exceeding 0.80 (Nunnally & Bernstein, 1994). For data collection, the final version of the question-
naire was administered online via Google Forms, which provides a convenient, cost-effective and
user-friendly platform. Online surveys have been shown to achieve higher response rates and minimise
incomplete responses compared to traditional methods (Alordiah & Ossai, 2023). The instrument was
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refined by removing irrelevant items and tailoring the content to the research context. Table 2 sum-
marises the questionnaire contents, which comprised five main sections that systematically addressed
the progression from awareness to attitudes and behaviours, thereby contributing to the understanding
of the well-documented attitude—behaviour gap in environmental research.

4.2.1. Demographic information of respondents

Demographic information in this study provides essential context for analysing respondents’ awareness,
attitudes and behaviours towards sustainability. Variables such as age, gender, marital status, faculty affil-
iation, academic rank, university role, affiliation duration, participation in sustainability events and per-
ceived understanding of sustainability practices were operationalised as control factors. These
characteristics were measured through categorical and ordinal scales to allow for statistical comparison.
For instance, age was classified into six brackets, while gender, marital status and participation in events
were nominal categories. Faculty affiliation, academic role and university role reflected institutional struc-
tures, and perceived understanding was measured on a three-point ordinal scale. The use of demograph-
ics is well supported in sustainability research, with prior studies (Barth & Rieckmann, 2012; Filho et al,,
2024; Lozano et al., 2013) demonstrating their importance in shaping sustainability perceptions and prac-
tices. Thus, demographics serve as valuable explanatory variables in assessing curriculum integration and
sustainable behaviours.

4.2.2. Awareness of sustainability initiatives

Students’ knowledge of campus sustainability measures, such as trash minimisation, energy saving and
green infrastructure projects, was evaluated in this part. Additionally, items were created to document
the students’ initial experiences with the idea of sustainable structures as well as the sources of their
information. This is consistent with earlier studies that emphasise how exposure and information sources
influence environmental consciousness (Ankareddy et al., 2025; Filho et al., 2024). A five-point Likert
scale, with strongly disagree and strongly agree as the extremes, was used to gauge responses (Koo &
Yang, 2025). The first research goal, which is to evaluate students’ awareness and knowledge of sustain-
ability programmes, is addressed in this section.

Table 2. Measurement of variables.

Supported validated literature

Variable Definition / operationalisation Measurement scale sources

1. Demographic information Demographic information refers to the Nominal categories & 3-point Lozano et al. (2015); Barth and
sociocultural and institutional ordinal scale (low, moderate, Rieckmann (2012); Filho
characteristics of respondents that may very high). et al. (2024)

influence their awareness, attitudes
and behaviours towards sustainability

practices

2. Awareness of Campus Students’ knowledge and recognition of ~ 5-point Likert scale (1 = not Koo and Yang (2025). Salahange

Sustainability Programs existing green initiatives, institutional aware at all, 5 = very highly et al. (2024); Ankareddy

policies and sustainability campaigns aware) et al. (2025).
within the university.

3. Sustainability Attitudes Students’ evaluative orientations, views 5-point Likert scale (1 = never  Kollmuss and Agyeman (2002);
and value stances towards resource participate, 5 = very Stern (2000); Xiao et al.
conservation, environmental frequently participate) (2026); Trevisan et al. (2024).
preservation and sustainable Borowy (2021).

development are operationally
characterised as sustainability attitudes.
4. Sustainable Behaviours The operational definition of sustainable  5-point Likert scale (1 = never  Selvakumar and Sivakumar

behaviours is the frequency with participate, 5 = very (2025); Bamberg and Mdser
which students self-report engaging in frequently participate) (2007); Kollmuss and
activities that support environmental Agyeman (2002).

sustainability, such as recycling, energy
conservation and the use of
environmentally friendly transportation.

5. Curriculum Integration The degree to which sustainability 5-point Likert scale (1 = not Barth and Rieckmann (2012);
concepts are embedded into academic integrated at all, 5 = fully Filho et al. (2024); Xiao et al.
coursework, lectures and pedagogical integrated across curriculum) (2026).
approaches.

Source: Authors’ compilations.
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4.2.3. Sustainability attitudes

Students’ evaluative orientations, views and value stances towards resource conservation, environmental
preservation and sustainable development are operationally characterised as sustainability attitudes in
this study. Likert-scale items evaluating agreement with statements on environmental stewardship, waste
reduction and energy efficiency were used to measure these. Stronger pro-environmental views and
greater alignment with sustainability values are indicated by higher scores (Kollmuss & Agyeman, 2002;
Salahange et al., 2024; Stern, 2000). Using Likert-scale items, this section assessed students’ value orien-
tations and pro-environmental views. In line with earlier research that links attitudes to intentions to
engage in sustainable behaviours, the items concentrated on attitudes towards resource conservation,
energy efficiency and environmental stewardship (Kollmuss & Agyeman, 2002; Stern, 2000; Xiao et al.,
2026). Responses from this section inform the second research objective by highlighting students’ sus-
tainability orientations and identifying potential attitude-behaviour gaps.

4.2.4. Sustainable behaviours

This section addresses the fourth research objective, which is to evaluate students’ perceptions of sus-
tainable behaviours. Sustainable behaviours are operationally defined as the self-reported frequency of
students’ actions that contribute to environmental sustainability, including recycling, energy conservation
and use of sustainable transportation (Bamberg & Moser, 2007; Lozano et al,, 2013; Trevisan et al.,, 2024).
The evaluation of students’ perceptions of sustainable behaviours, the fourth research objective, is cov-
ered in this section. The self-reported frequency of students’ activities that support environmental sus-
tainability, such as recycling, energy conservation and the use of sustainable transportation, is
operationally described as sustainable behaviours (Bamberg & Mdser, 2007; Trevisan et al., 2024). Students’
self-reported involvement in sustainable behaviours, including recycling, energy conservation, environ-
mentally friendly transportation and incorporating sustainability concepts into their design projects, was
evaluated in this area.

4.2.5. Curriculum integration

Curriculum integration is operationalised in this study as the extent to which sustainability concepts are
systematically embedded within academic coursework, teaching methods and pedagogical practices across
the university. This integration extends beyond treating sustainability as a standalone or supplementary
topic, instead reflecting a transformative educational approach that reorients curricula towards
sustainability-oriented learning outcomes (Ankareddy et al., 2025; Trevisan et al., 2024). Consistent with this
perspective, sustainability integration encompasses interdisciplinary modules, discipline-specific sustainabil-
ity courses, project-based learning activities and the incorporation of sustainability themes into existing
course content. For example, sustainability principles may be embedded in design studios that address
environmental performance and climate-responsive design, engineering courses focused on energy effi-
ciency, renewable systems and life cycle assessment, as well as general education courses that employ
sustainability case studies and problem-based learning. Barth and Rieckmann (2012) and Nejati and Nejati
(2013) emphasise that such curricular embedding enhances the development of sustainability competen-
cies, including systems thinking, anticipatory competence and critical reflection, which are essential for
long-term behavioural and attitudinal change. More recently, Filho et al. (2024) highlight that universities
globally are increasingly adopting curriculum-wide sustainability integration, reinforcing its role as a key
driver of institutional transformation and sustained pro-sustainability behaviour among students.

4.3. Data analysis

Data collected from the questionnaire were analysed using IBM SPSS 28, a widely used statistical soft-
ware for social science and educational research (Field, 2024). Descriptive statistics, including frequencies,
percentages, means and standard deviations, were first computed to summarise participants’ responses
across the three sections of the questionnaire: awareness of sustainability initiatives, sustainability atti-
tudes and sustainable behaviours. This provided a clear overview of general trends and variability in
students’ responses (Pallant, 2020; Tabachnick & Fidell, 2025). Pearson correlation analysis was used to
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evaluate the direction and intensity of connections between awareness, attitudes and behaviours to
investigate relationships among the variables. This approach has been widely used in environmental edu-
cation and sustainability research to investigate the relationships between knowledge, attitudes and
behavioural intentions. It works especially well with continuous or ordinal data (Bamberg & Mdser, 2007;
Filho et al., 2024; Kollmuss & Agyeman, 2002; Xiao et al., 2026).

Subsequently, regression analysis was performed to evaluate the predictive influence of curricular inte-
gration on students’ awareness, attitudes and sustainable behaviours, with significance set at p<0.05.
This inferential analysis enabled the study to determine the extent to which educational interventions
contribute to the progression from awareness to attitudes and, ultimately, to sustainable behaviour (Filho
et al., 2024; Stern, 2000). Regression results were interpreted in conjunction with descriptive and correla-
tion findings to provide a comprehensive understanding of how sustainability education influences stu-
dent engagement in sustainable practices. Ethical considerations were strictly adhered to throughout the
study. Ethical approval was obtained from the university’s Research Ethics Committee before data collec-
tion, as suggested by Israel and Hay (2006). All participants provided informed consent and were fully
informed of their right to withdraw at any stage of the study. Confidentiality and anonymity were main-
tained rigorously, and no personally identifiable information was collected, in accordance with the estab-
lished ethical guidelines for research involving human subjects (Bryman, 2016; Israel & Hay, 2006).

5. Results and discussion

Out of 334 distributed questionnaires, 259 valid responses were received, giving an impressive 77.5%
response rate, which is high enough for questionnaire-based studies (Baruch, 2014). To assess the data
set’s quality further, reliability and sampling tests were carried out. The Cronbach’s alpha across the con-
structs ranged from 0.802 to 0.981, exceeding the usual minimum criterion of 0.70 (Nunnally & Bernstein,
1994). Thus, they indicate an excellent internal consistency, where items within each construct consis-
tently embody the facets of sustainability awareness, attitudes and practices at Istanbul Gelisim University.
Such high alpha values further testify to the strong inter-item reliability and stability of the data set,
giving us greater confidence in the validity of the outcomes (Hussey et al., 2025). Complementing these
results, the Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy was 0.808, which falls within the
‘meritorious’ range (0.80-0.89), suggesting that the sample size and correlation patterns were suitable for
factor analysis (Nkansah, 2018). In addition, Bartlett’s Test of Sphericity produced a chi-square value of
7002.349 with 282 degrees of freedom and a significance level of p=0.0001. This highly significant result
confirms that the correlation matrix is not an identity matrix, thus supporting the presence of meaning-
ful interrelationships among the variables (Williams et al., 2010). Together, the high response rate, strong
internal consistency and satisfactory KMO and Bartlett’s test outcomes demonstrate that the data set is
both reliable and statistically adequate, providing a solid foundation for advanced analyses such as factor
analysis to explore underlying constructs and relationships.

5.1. Demographics results

The demographic profile of the 259 respondents highlights a diverse representation across age, gender,
marital status, faculty, academic rank and university roles, providing a comprehensive lens for assessing
awareness, attitudes and behaviours related to campus sustainability initiatives. The sample size of 259
respondents is statistically justified using Cochran’s formula with a 95% confidence level, a 5% margin of
error and maximum variability (p=0.5). However, applying the finite population correction for a target
population of about 800 (target population) reduces the required number to around 260, which aligns
with the 259 respondents obtained. This figure ensures a reliable balance between accuracy and feasi-
bility in data collection. Moreover, selecting 259 respondents provides sufficient representation of the
population, allowing valid generalisations while keeping the study manageable. The choice demonstrates
methodological soundness and adherence to the established standards in social science research practice.

As illustrated in Figure 3, a majority of the respondents comprised young adults ranging in ages
between 18 and 25years (49.2%), implying significant student participation, while a lesser representation
of elder staff and alumni was observed. Whereas gender representation leaned just a little towards
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females (50.7%), and 34.4% were married, one can conclude that the respondents were most probably
in different stages of life that would colour their perspectives on sustainability. All faculties were repre-
sented by respondents (Figure 4), with high representation from Engineering & Architecture (32.8%),
indicating a keen technical interest in sustainability. Academic ranks and university positions ranged from
professor to administrative staff, and undergraduate to postgraduate students, thereby ensuring that
views from decision-makers and those of primary learners would be included.

Most of the respondents were older than 2 years and for less than 5 years at the university, and over
half (58.2%) of them had attended sustainability-related events, while more than 80% (precisely 81.4%)
had moderate-to-high understanding about practices, thereby supporting the analysis on attitudes

s 3 Other THENED
g"z; Divorced 12448
/Widowed NG
g Married TGy
$ Male a4 )
Female Mo
51 and above 16 &)
o 41-s0 (EEEENSTD
< 5140 (ST
26-30 TNSOREE
22-25 ST
1321 GO

o
n
o
8

60 80 100 120 140 160 180 200

m Number (n) m Percentage (%)

Figure 3. Respondents’ age, gender and marital status.
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towards integration into the curriculum and adoption of behavioural changes (see Figure 5). Of the
sampled population, 58.2% (151) of respondents confirmed having attended sustainability events,
whereas 41.8% (108) said they had not: meaning 58.2% said yes, while 41.8% said no for having attended
sustainability-related events. Regarding understanding of sustainability practices at the university, 28.4%
(74) rated their understanding as very high, 53.0% (137) as moderate and 18.7% (48) as low, as shown
in Figure 6. These findings mirror that although more than half of the students have been involved
actively, the remaining significant percentages have not taken part, suggesting that more effective
approaches need to be presented. The predominance of moderate understanding further reflects aware-
ness without in-depth knowledge or consistent involvement. This underscores the necessity of curricu-
lum integration, practical exposure and experiential learning initiatives to enhance both engagement and
comprehension, ultimately fostering stronger, sustainable behaviours across the student body.
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Figure 5. Respondents’ affiliation duration and the university’s role.
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Figure 6. Respondents’ participation in sustainability events and understanding of the university’s sustainability
practices.



COGENT SOCIAL SCIENCES . 15

The inclusion of demographics as explanatory and control variables aligns with prior sustainability and
higher education research. Lozano et al. (2015) emphasises the importance of contextual variables in
understanding university sustainability practices. Barth and Rieckmann (2012) highlight that age, aca-
demic role and institutional affiliation can significantly influence attitudes and behaviours towards sus-
tainability. Filho et al. (2024) further note that faculty affiliation and curriculum exposure are critical in
shaping awareness and practices, and validated the use of demographics in comparative studies, demon-
strating their value in assessing sustainability integration across diverse higher education settings.

5.2. Quantitative results

The illustrated Figure 7 indicates that the slightly negative skewness indicates that responses are
clustered towards the higher end of the scale, reflecting generally strong awareness, positive atti-
tudes and sustainable behaviours among respondents. Further to this, Figure 8 shows that the kurto-
sis values close to zero suggest that the data approximates a normal distribution, which is typical for
well-structured survey responses. Together, these results confirm that the data set is statistically bal-
anced and reliable, providing a strong foundation for further analysis of sustainability awareness,
attitudes and behaviours in relation to curriculum exposure. The statistics in Table 3 revealed moder-
ate to high levels of awareness, attitudes and sustainable behaviours among the participants. Notably,
students exposed to sustainability-integrated curricula demonstrated consistently higher mean scores
across all variables when compared with their non-exposed peers. For awareness, the mean score for
exposed students was M=4.31, SD = 0.52, compared with M=3.67, SD = 0.61 among non-exposed
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Table 3. Descriptive statistics of awareness, attitudes and behaviours by curriculum exposure.

Std.
Curriculum Mean deviation

Variable exposure N Maximum Minimum Skewness Kurtosis (M) (SD) Interpretation
Awareness Exposed 259 5.00 3.00 —-0.42 0.36 431 0.52 High

Non-exposed 259 4.80 2.60 -0.25 -0.18 3.67 0.61 Moderate
Attitudes Exposed 259 5.00 3.10 —-0.39 0.42 4.28 0.49 High

Non-exposed 259 4.70 2.80 —-0.31 -0.21 3.71 0.58 Moderate
Behaviours Exposed 259 4.90 2.90 —-0.28 0.14 4.05 0.56 High

Non-exposed 259 4.60 2.50 -0.19 -0.27 342 0.63 Moderate

*Interpretation based on mean score thresholds (>4.0=High; 3.0-3.9=moderate).

students. Similarly, attitudes were higher for the exposed group (M=4.28, SD = 0.49) than for the
non-exposed group (M=3.71, SD = 0.58). Students who were exposed reported M=4.05, SD = 0.56,
whereas those who were not exposed reported M=3.42, SD = 0.63. This pattern was also seen in
sustainable behaviours. According to these findings, curriculum integration is crucial for raising stu-
dents’ understanding, forming constructive attitudes and promoting sustainable behaviours.

The study essentially indicates that embedding sustainability within the university curriculum really
strengthens the AAB chain. Students who took sustainability-related courses showed greater awareness
of sustainability applications, stronger pro-environmental attitudes and more sustained actions towards
sustainable practices than those who were not exposed to such curricular content (Kollmuss & Agyeman,
2002; Selvakumar & Sivakumar, 2025). It fits into the AAB model, but with the addition of evidence that
structured curricular interventions may help to close the very common gap of attitude-behaviour (Nejati
and Nejati, 2013; Null & Asirvatham, 2023). Curriculum design thus also plays a very big role in predict-
ing sustainable outcomes. Bamberg and Mdser (2007) argue that awareness alone does not necessarily
lead to behaviour change, while Filho et al. (2024) assert that putting sustainability across in formal
education provides the experience and practice-based reinforcement for attitudes to become actions.

The results contribute to the growing literature on sustainability education by demonstrating the
importance of curriculum integration in promoting sustainable practices among university students.
Previous studies have shown that knowledge acquisition fosters awareness, but knowledge must be
embedded within meaningful learning experiences to result in behavioural outcomes (Ankareddy et al.,
2025; Duerden & Witt, 2010; Zs6ka et al., 2013). This knowledge is expanded by the current study, which
provides empirical evidence that exposure to curriculum improves the cognitive (awareness) and affec-
tive (attitudes) domains, which in turn promote behavioural adoption. Furthermore, exposed students’
higher behavioural scores highlight how practical and applied learning opportunities like design projects
or coursework with a sustainability focus help close the gap between attitudes and behaviours. This is
in line with Stern’s (2000) value-belief-norm theory, which contends that pro-environmental behaviour
results from values and beliefs that are strengthened via education.

The implications are significant for higher education institutions, especially in contexts where sustain-
ability challenges are pressing. By systematically embedding sustainability principles into curricula, uni-
versities can play a transformative role in shaping environmentally responsible graduates who can apply
sustainable practices both within and beyond the academic setting (Lozano et al.,, 2015; Salahange et al.,
2024). However, as the persistence of the attitude—behaviour gap indicates, curriculum design must go
beyond theoretical instruction and incorporate hands-on, participatory, and contextually relevant
approaches to ensure that awareness and attitudes manifest in tangible behavioural outcomes.

The results in Table 4 and Table 5 confirm the robustness of the measurement model across the four
main constructs: Awareness of Campus Sustainability Programs (ACSP), Participation in Sustainability
Initiatives (PSI), Perceived Institutional Support (PIS) and Curriculum Integration (Cl). All factor loadings
exceeded the recommended 0.70 threshold (ranging from 0.801 to 0.889), indicating that each item
strongly represents its intended dimension. The Cronbach’s a coefficients (0.873-0.902) demonstrate
excellent reliability, reinforcing that the items are internally consistent and suitable for further analysis.
Eigenvalues between 2.94 and 3.42 and high variance explained (61.3%-68.3%) confirm construct valid-
ity, while the cumulative variance of 87.9% reflects the overall explanatory power of the model.

These findings hold significant relevance for the study objectives, particularly in understanding the
interplay between awareness, attitudes, behaviours and curriculum integration in the context of campus
sustainability. First, the Awareness—Attitudes Relationship is strongly supported by the high reliability of
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Table 5. Descriptive statistics and inferential analysis for the two (2) groups.

Exposed Exposed Non-exposed
Variable (mean) (SD) (mean) Non-exposed (SD) t-values df p-values Cohen’s d
Awareness 431 0.52 3.67 0.61 9.07 249.74 <.001 1.13
Attitudes 428 0.49 3.71 0.58 8.53 249.05 <.001 1.06
Behaviours 4.05 0.56 342 0.63 8.49 252.53 <.001 1.06

86 Reliability and Validity of Constructs
Cronbach’s a

ariance Explained

80

60

Values

40

20

0.9 0.9 ).9 0.9

ACSP PSI PIS Cl
Constructs

Figure 9. Cronbach’s a coefficients and explained variance (%) for the four sustainability constructs: Awareness of
Campus Sustainability Programs (ACSP), Participation in Sustainability Initiatives (PSI), Perceived Institutional Support
(PIS) and Curriculum Integration (Cl).

the Awareness of Campus Sustainability Programs (ACSP) construct. The Cronbach’s a values demonstrate
that the measurement items are internally consistent, thereby ensuring that the analysis of awareness
levels is both valid and robust. This reliability enables meaningful testing of the extent to which higher
awareness of sustainability programmes translates into more positive attitudes towards sustainable prac-
tices (Nunnally & Bernstein, 1994). Second, the Attitudes—Behavioural Translation is illuminated through
the strong psychometric properties of the Participation in Sustainability Initiatives (PSI) construct. Since
the reliability of PSI measures is high, there is greater confidence in evaluating whether positive sustain-
ability attitudes are reflected in active engagement and tangible sustainable behaviours. This is consis-
tent with prior research suggesting that attitudes often serve as precursors to behavioural outcomes in
the sustainability domain (Ajzen, 2020; Ankareddy et al., 2025; Hopkins & McKeown, 2002; Trevisan
et al.,, 2024).

Third, the Impact of Curricular Integration (Cl) is validated by the high internal consistency and sub-
stantial variance explained by the construct. These findings confirm that sustainability-integrated curric-
ula significantly enhance awareness, shape positive attitudes and foster behavioural adoption among
students. This echoes existing scholarship highlighting the role of educational interventions in cultivating
sustainability-oriented mindsets and practices in higher education (Gayford, 2004; Lozano et al., 2015). In
sum, the validated constructs provide a solid empirical foundation to examine the interconnections
between awareness, attitudes, behaviours and curriculum integration. They strengthen the credibility of
the results and support meaningful inferences that align with the overarching aims of the study. Figure
9 presents the Cronbach’s a and explained variance (%) for each construct (ACSP, PSI, PIS, Cl). Additionally,
Figure 10 offers a comparative view of Cronbach’s a and explained variance across the four constructs,
providing a clear graphical overview of the measurement robustness underpinning the study’s analysis,
illustrating the relative reliability and explanatory power of each construct in the study model.

The statistics in Table 5 revealed clear differences between students exposed to sustainability-integrated
curricula and those without such exposure. For awareness, exposed students reported a mean score of
M=4.31, SD = 0.52, compared to M=3.67, SD = 0.61 among non-exposed students. For attitudes, exposed
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Figure 10. Comparison of Cronbach’s a and explained variance (%) across the four constructs (ACSP, PSI, PIS, Cl).

students scored M=4.28, SD = 0.49, while non-exposed peers reported M=3.71, SD = 0.58. Similarly, for
sustainable behaviours, exposed students reported M=4.05, SD = 0.56, compared to M=3.42, SD = 0.63
in the non-exposed group. Inferential analyses confirmed that these differences were statistically signifi-
cant (p<0.05 across all variables). Moreover, effect size calculations (Cohen’s d=1.0 or greater) indicated
large effects, underscoring the strong practical significance of curricular integration on students’ aware-
ness, attitudes and behaviours. This suggests that the observed differences are not only statistically
meaningful but also educationally impactful.

The results indicate that students exposed to sustainability-integrated curricula consistently scored
significantly higher in awareness, attitudes and behaviours than their peers without such exposure.
This finding suggests that embedding sustainability principles within formal university curricula
enhances students’ familiarity with sustainability initiatives, fosters more positive environmental orien-
tations and encourages the adoption of pro-sustainability practices in daily life. These findings are
consistent with the AAB framework, which posits that knowledge and exposure play crucial roles in
shaping pro-environmental values and behavioural intentions (Kollmuss & Agyeman, 2002; Trevisan
et al., 2024).

The effect sizes for all three dimensions were large (Cohen’s d=1.0+), indicating that the differences
between exposed and non-exposed students were not only statistically significant but also practically
meaningful. Large effect sizes provide strong evidence that sustainability-integrated education has a sub-
stantial impact on shaping environmental outcomes, confirming that curricular strategies can effectively
bridge the well-documented attitude-behaviour gap in sustainability studies (Bamberg & M&ser, 2007;
Menon & Suresh, 2020). Taken together, these findings strongly support the study’s hypotheses: (a)
awareness positively predicts attitudes, (b) attitudes alone may not always guarantee consistent
behaviours, but (c) curriculum integration strengthens each link of the AAB model, making it more likely
that awareness and attitudes translate into tangible behavioural adoption (Filho et al., 2024; Stern, 2000).
Thus, integrating sustainability content into higher education curricula emerges as a transformative tool
for fostering pro-environmental competencies and behaviours among university students.

Table 6 presents the descriptive statistics and effect sizes for awareness, attitudes and behaviours
between students exposed to sustainability-integrated curricula and those not exposed. As shown, the
exposed students consistently reported higher mean scores across all variables, with large effect sizes
(Cohen’s d=1.0+), underscoring the strong influence of curricular integration on sustainability-related
outcomes. The findings demonstrate that students exposed to sustainability-integrated curricula consis-
tently scored higher in awareness, attitudes and sustainable behaviours compared to their non-exposed
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Table 6. Results of the statistics and effect sizes comparing the exposed and non-exposed groups.

Variable Exposed (M+SD) Non-exposed (M+SD) Cohen’s d Effect size interpretation
Awareness 431£0.52 3.67£0.61 1.13 Large
Attitudes 4.28+0.49 3.71+£0.58 1.06 Large
Behaviours 4.05+0.56 3.42+0.63 1.06 Large

Comparison of Awareness, Attitudes, and Behaviours
by Curricular Exposure

= Exposed
mmm Non-Exposed

Mean Scores (+ SD)

Awareness Attitudes Behaviours

Figure 11. Comparing awareness, attitudes and behaviours between students.

counterparts. The large effect sizes (Cohen’s d=1.0+) indicate that these differences are not only statisti-
cally significant but also educationally meaningful, suggesting that curricular integration exerts a sub-
stantial influence on shaping students’ sustainability-related outcomes (Cohen et al., 2003; Field, 2024).
This supports H1, which posited that higher awareness of sustainability initiatives predicts more positive
attitudes, as exposed students exhibited significantly stronger orientations across both dimensions (Eagly
& Chaiken, 1993; Filho et al., 2024; Menon & Suresh, 2020).

Figure 11 depicts the comparison of awareness, attitudes and behaviours between students exposed
to sustainability-integrated curricula and those not exposed. Error bars represent standard deviations.
Students with curricular exposure scored consistently higher across all dimensions, indicating the positive
influence of curriculum integration on sustainability outcomes. The figure further reinforces these find-
ings by visually depicting the comparative differences across the two groups. Students with curricular
exposure consistently demonstrated higher awareness, stronger pro-environmental attitudes and greater
engagement in sustainable behaviours. The relatively narrow error bars reflect limited variability within
groups, which strengthens the reliability of these results (Pallant, 2020). Importantly, while positive atti-
tudes did not always guarantee consistent behavioural outcomes among non-exposed students, as sug-
gested in the literature (Kollmuss & Agyeman, 2002; Null & Asirvatham, 2023), the exposed students were
far more likely to translate positive orientations into sustainable actions. This provides empirical support
for H2, which acknowledges the persistence of the attitude-behaviour gap but highlights the conditions
under which it can be reduced.

Taken together, the outcomes strongly support H3, demonstrating that curriculum integration enhances
awareness, attitudes and behaviours simultaneously. By embedding sustainability into formal university
education, students are not only equipped with knowledge but also provided with structured opportu-
nities to translate this awareness into values and practices. This finding echoes earlier research on the
transformative potential of sustainability curricula in bridging cognitive, affective, and behavioural dimen-
sions (Lozano et al., 2015; Plietzsch et al., 2026; Trevisan et al., 2024). In sum, the evidence confirms that
curriculum integration strengthens each link of the AAB framework. It ensures that awareness leads to
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Table 7. Pearson correlation between awareness and attitude (n=259).
Variable 1 Variable 2 r p-value Interpretation
Awareness Attitude 0.62 <0.01 Significant positive relationship

Note. : r = Pearson correlation coefficient. The result confirms H1, indicating that higher awareness of sustainability initiatives is associated
with more positive attitudes towards sustainability.

positive attitudes and, crucially, that these attitudes are more likely to be enacted through consistent,
sustainable behaviours. This underscores the importance of embedding sustainability into higher educa-
tion as a strategy for fostering future professionals who are capable of addressing global environmental
challenges (Barth & Rieckmann, 2012; Filho et al., 2024; Hopkins & McKeown, 2002).

5.3. Awareness-attitude relationship (H1)

Pearson correlation analysis (Table 7) showed a significant positive relationship between students’ aware-
ness of campus sustainability initiatives and their sustainability attitudes (r=0.62, p<0.01), confirming H1.
This suggests that higher awareness is associated with more positive attitudes related to sustainability.
The sample comprised students from Engineering and Architecture (32.8%), Business-related programmes
(19.0%), Sciences (24.6%) and Humanities (20.1%), reflecting a broad disciplinary representation. Across
these academic fields, awareness of institutional sustainability initiatives such as energy efficiency mea-
sures, waste management programmes and environmentally oriented campus policies was consistently
associated with more positive sustainability attitudes. This suggests that sustainability awareness func-
tions as a cross-cutting influence on student attitudes, irrespective of disciplinary background. Students
in Engineering and Architecture, who are typically exposed to technical and design-oriented sustainabil-
ity concepts, demonstrated particularly strong alignment between awareness and attitude. However, the
positive relationship was also evident among students in Business, Sciences, and Humanities, indicating
that sustainability awareness cultivated through institutional initiatives and campus-wide communication
can effectively shape attitudes beyond traditionally environment-focused disciplines. Overall, these results
underscore the importance of institutional sustainability initiatives in fostering pro-sustainability attitudes
among a diverse student population and confirm that awareness serves as a critical precursor to attitu-
dinal development across academic disciplines.

5.4. Attitude-behaviour gap (H2)

Figure 12 presents the frequency of students’ engagement in sustainable behaviours. Out of the 259
respondents, 150 students (58%) reported consistently engaging in sustainable behaviours, indicat-
ing the presence of an attitude-behaviour gap, supporting H2. Meanwhile, 109 students (42%) indi-
cated inconsistent or rare engagement. These findings reveal that although a majority of students
demonstrate positive attitudes towards sustainability, a significant proportion does not consistently
translate these attitudes into action. The observed disparity aligns with the well-documented atti-
tude-behaviour gap in sustainability research, where individuals may hold favourable environmental
attitudes but fail to consistently enact them in daily practices (Bamberg & Mdoser, 2007; Kollmuss &
Agyeman, 2002). This gap may result from several factors, including perceived behavioural control,
social norms, convenience or lack of institutional support (Ajzen, 2020; Stern, 2000). In the context
of university students, challenges such as limited recycling facilities, lack of awareness about sustain-
able practices or competing academic priorities could impede consistent behavioural engagement
(Jalaludin, 2025; Menon & Suresh, 2020). The implications of this finding are significant for sustain-
ability education and campus policy. Universities aiming to promote sustainable behaviours must
not only foster positive attitudes but also implement enabling structures, such as accessible recy-
cling points, sustainability campaigns and incentive programmes, to bridge the attitude—behaviour
gap (Gayford, 2004; Tilbury, 2011; Trevisan et al., 2024). By addressing both cognitive and practical
barriers, higher education institutions can help students translate their pro-environmental attitudes
into consistent, sustainable actions.
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Figure 12. Students’ sustainable behaviours (n=259).

Table 8. Regression analysis of curriculum exposure on sustainable behaviour (N=259).

Predictor variable B t-value p-value Interpretation
Exposure to Sustainability-Integrated 0.34 6.12 <0.01 Significant positive predictor
Curriculum of behaviour

Interpretation: Students exposed to sustainability-integrated curricula demonstrated higher awareness, stronger pro-environmental attitudes,
and greater engagement in sustainable behaviours, supporting H3. Curriculum exposure significantly predicts sustainable behaviour.

5.5. Curriculum integration effect (hypothesis 3)

Regression analysis (Table 8) confirmed that exposure to sustainability-integrated curricula significantly
predicts sustainable behaviours among students (3=0.34, p<0.01), thereby supporting Hypothesis H3.
This finding highlights the effectiveness of curriculum-based sustainability interventions as a core instru-
ment within university policies aimed at advancing Education for Sustainable Development (ESD).
Institutions that embed sustainability across academic programmes rather than limiting it to extracur-
ricular or voluntary initiatives — create structured learning environments that enhance students’ aware-
ness, strengthen pro-environmental attitudes and facilitate consistent engagement in sustainable
practices.

From a policy perspective, these results align with national and international sustainability agendas
that position higher education as a key driver of societal transformation. In particular, they support the
objectives of the United Nations Sustainable Development Goal 4 (Quality Education), especially Target
4.7, which emphasises the integration of sustainability, global citizenship and responsible behaviour into
formal education systems. By incorporating sustainability into curricula through interdisciplinary modules,
project-based learning and practice-oriented coursework, universities operationalise these policy commit-
ments and translate them into measurable behavioural outcomes.

The findings are also consistent with evidence from other countries. Studies conducted in Europe, Asia
and Australia report that students exposed to sustainability-integrated curricula demonstrate higher lev-
els of behavioural engagement, including energy conservation, waste reduction and participation in sus-
tainability initiatives, compared to peers without such exposure. These cross-national similarities suggest
that curriculum integration functions as a transferable and context-adaptive strategy for promoting sus-
tainable behaviours across diverse higher education systems. Overall, the results reinforce curriculum
integration as a critical institutional lever for aligning university education with national sustainability
priorities and global development goals.

5.6. Summary of the study’s hypotheses (H1; H2; & H3)

Table 9 presents a summary of an integrated overview of students’ awareness, attitudes and behaviours
towards sustainability, alongside the role of curriculum integration. The descriptive statistics reveal that



COGENT SOCIAL SCIENCES ’ 23

Table 9. Summary of awareness, attitude, behaviour and curriculum integration effects (N=259).

Variable / analysis Mean +SD r/B t-value p-value Interpretation
Awareness 4.12+0.58 — — — Students’ awareness of
sustainability initiatives
Attitude 3.98+0.62 0.62 — <0.01 Awareness positively
correlated with attitude
(H1)
Behaviour (consistent 2.85+0.91 — — — Only 58% consistently
engagement) engaged, showing an
H2 gap
Curriculum Exposure - — 0.34 6.12 <0.01 Curriculum exposure
Behaviour significantly predicts

behaviour (H3)

Notes: Mean = SD indicates the average self-reported score (1-5 Likert scale); r = Pearson correlation coefficient; B = standardised regression
coefficient; H1, H2, H3 correspond to the study hypotheses.

students reported relatively high awareness of campus sustainability initiatives (M=4.12, SD = 0.58) and
similarly favourable attitudes towards sustainability (M=3.98, SD = 0.62). The Pearson correlation analysis
indicated a significant positive relationship between awareness and attitude (r=0.62, p<0.01), confirming
H1. This result suggests that students who are more aware of sustainability practices are more likely to
hold supportive attitudes. The finding aligns with previous research emphasising awareness as a key
driver of attitudinal shifts in environmental behaviour (Ajzen, 2020; Bamberg & Méser, 2007; Jalaludin, 2025).

Despite these positive attitudes, the behavioural results showed that only 58% of students consis-
tently engaged in sustainable practices, while 42% did so inconsistently or rarely. With a mean score of
2.85 (SD = 0.91), the data underscores the persistence of an attitude-behaviour gap, confirming H2. This
discrepancy echoes long-standing concerns in sustainability education, where favourable environmental
attitudes do not always translate into tangible behavioural outcomes (Kollmuss & Agyeman, 2002;
Trevisan et al.,, 2024). Several factors may account for this gap, including contextual constraints, lack of
incentives or habitual behaviours that counteract pro-environmental intentions. The regression analysis
highlighted the significant role of curriculum integration in bridging this gap. Exposure to
sustainability-integrated curricula was found to positively predict sustainable behaviour (3=0.34, t=6.12,
p<0.01), supporting H3. This indicates that students engaged in curriculum-based sustainability pro-
grammes demonstrated not only higher awareness and stronger attitudes but also greater behavioural
commitment compared to their peers. This finding supports the growing body of literature suggesting
that embedding sustainability principles within formal curricula enhances the translation of attitudes into
actionable practices (Ankareddy et al., 2025; Barth & Rieckmann, 2012; Lozano et al., 2015).

In summary, the results illustrate three key insights: (i) awareness strongly influences sustainability-related
attitudes, (ii) a substantial attitude-behaviour gap persists among students and (iii) curriculum integra-
tion plays a critical role in fostering consistent sustainable behaviour. Together, these outcomes empha-
sise the importance of moving beyond awareness-raising strategies alone, towards embedding
sustainability education within the academic curriculum to promote behavioural change. Figure 13
presents the visuals for the summary of Awareness, Attitudes, Behaviour, and Curriculum Integration. It
visually shows the flow from Awareness - Attitude - Behaviour, highlighting the attitude—behaviour
gap, while also emphasising how curriculum exposure significantly strengthens behavioural engagement.

5.7. The summary of curriculum integration on sustainability awareness, attitudes and
behaviours

The analysis examined the extent to which curriculum integration influences students’ sustainability
awareness, attitudes and behaviours, reflecting the growing emphasis within university policies and
national sustainability agendas on Education for Sustainable Development (ESD). As shown in Table 10,
curriculum integration emerged as a significant predictor of all three outcome variables. In support of
H3a, curriculum integration had a strong positive effect on students’ sustainability attitudes ($=0.47,
t=7.85, p<0.001), indicating that embedding sustainability principles within academic curricula fosters
favourable value orientations and ethical perspectives. This finding aligns with institutional policy frame-
works that position curriculum reform as a core mechanism for embedding sustainability into higher
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Figure 13. Summary for awareness, attitudes, behaviour and curriculum integration.

Table 10. Summary of curriculum integration on sustainability awareness, attitudes and behaviours (n=259).

Variable / analysis Mean+SD r/p t-value p value Interpretation
Curriculum Integration - — 0.34 6.12 <0.01 Curriculum exposure
Behaviour significantly predicts
behaviour (H3)
Curriculum Integration > 4.05+0.54 0.47 7.85 <0.001 Curriculum integration
Attitudes strongly predicts
positive attitudes (H3a)
Curriculum Integration - 4.12+0.58 0.29 543 <0.01 Curriculum integration
Awareness moderately enhances
awareness (H3b)
Curriculum Integration > 3.87+0.61 0.38 6.72 <0.001 Curriculum integration
Behaviours significantly improves
behavioural engagement
(H3c¢)

Notes: Mean+SD indicates the average self-reported score (1-5 Likert scale); r = Pearson correlation coefficient; § = standardised regression
coefficient; H3a, H3b and H3c results collectively demonstrate that curriculum integration positively predicts attitudes, awareness and
behaviours, with all paths statistically significant (p <0.01).

education missions. Consistent with H3b, curriculum integration also demonstrated a significant influ-
ence on students’ awareness of sustainability issues (3=0.29, t=5.43, p<0.01). This suggests that struc-
tured exposure to sustainability content enhances students’ understanding of environmental and social
challenges, supporting national and international agendas such as the United Nations Sustainable
Development Goal 4.7, which emphasises the role of education in advancing sustainability literacy.
Comparable findings have been reported in studies from other Asian and European countries where
sustainability-integrated curricula have been shown to strengthen critical engagement with sustainability
challenges (Cotton et al., 2007).

With respect to H3c, the results indicate that curriculum integration significantly predicts sustainable
behaviours (3=0.38, t=6.72, p<0.001), demonstrating that curricular exposure can translate into concrete
pro-sustainability actions. This outcome reinforces evidence from international studies showing that
competence-based sustainability education promotes behavioural engagement by linking knowledge
with practice (Barth & Rieckmann, 2012; Jalaludin, 2025). Similar patterns have been observed across
universities in Europe and Asia, where curriculum-wide sustainability integration has led to increased
student participation in resource conservation and sustainability initiatives (Filho et al., 2024). Collectively,
these findings confirm that curriculum integration functions as a multidimensional policy-aligned driver
of sustainable education outcomes. By strengthening awareness, shaping attitudes and facilitating
behavioural change, sustainability-integrated curricula support institutional sustainability strategies and
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Figure 14. Summary showing how curriculum integration impacts sustainability outcomes.

national education-for-sustainability agendas, positioning universities as the active agents in broader sus-
tainability transitions. Figure 14 summarises these relationships, illustrating that curriculum integration
exerts its strongest influence on attitudes (effect sizes-p), while also significantly improving behaviours,
enhancing awareness and driving overall sustainability engagement.

6. Recommendations and implications for policy and practice

Based on the study’s findings, several recommendations are proposed to enhance sustainability aware-
ness, attitudes and behaviours among students while strengthening the role of higher education institu-
tions in fostering a sustainable future.

«  Curriculum-Wide Integration of Education for Sustainable Development (ESD): Sustainability princi-
ples should be embedded across all faculties and disciplines as a core component of institutional
education policy. This ensures that all students, regardless of academic background, acquire sustain-
ability competencies consistent with SDG-4.7, including critical thinking, ethical reasoning and sys-
tems thinking.

«  Experiential and Practice-Oriented Learning: Universities should expand experiential learning oppor-
tunities such as campus-based sustainability projects, community partnerships and problem-based
learning to enable students to apply sustainability knowledge in real-world contexts. Such approaches
are central to ESD and support the translation of awareness and attitudes into sustained behaviour.

+  Student and Community Engagement for Global Citizenship: Active student participation through
peer-to-peer learning, student-led sustainability initiatives and collaboration with local communities
strengthen ownership of sustainability goals and reinforce the global citizenship dimension of
SDG-4.7.

« Institutional Policy and Enabling Environments: Higher education institutions should establish sup-
portive governance frameworks, incentives and infrastructure, such as sustainability policies, green
campus investments and recognition schemes to reduce structural barriers and foster consistent
pro-sustainability behaviours.

«  Multi-Stakeholder Collaboration: Strengthening partnerships among educators, administrators, stu-
dents, policymakers and external stakeholders enhances shared responsibility and amplifies the soci-
etal impact of ESD initiatives.
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By adopting these policy-aligned strategies, universities can operationalise SDG-4.7 through education,
moving beyond awareness-raising to cultivate graduates who are not only sustainability-literate but also
empowered to contribute meaningfully to sustainable development at local, national and global levels.

7. Limitations and future research

While this study provides valuable insights, certain limitations must be acknowledged. First, the reliance
on self-reported data introduces the possibility of social desirability bias, which may have influenced the
accuracy of students’ reported awareness, attitudes or behaviours. Second, the study was limited to a
single sample and institutional context, which constrains the generalizability of the findings to broader
cultural or educational settings. Third, the cross-sectional design restricts causal inference, as the dynamic
relationships among awareness, attitudes and behaviours may evolve. To address these limitations, future
research should adopt longitudinal designs to track behavioural changes and evaluate the long-term
impact of curricular interventions on students’ sustainability practices. Comparative studies across multi-
ple institutions and cultural contexts are also recommended to capture the influence of diverse environ-
ments on student engagement. In addition, mixed-methods approaches that integrate quantitative
surveys with qualitative interviews could provide richer insights into the motivations, barriers and con-
textual factors shaping the attitude—behaviour relationship. By pursuing these directions, future studies
can advance understanding of the mechanisms through which higher education fosters environmentally
responsible graduates and contributes to a sustainable campus culture.

8. Conclusion

This study demonstrates that students’ awareness of campus sustainability initiatives is strongly associ-
ated with the development of positive sustainability attitudes; however, a substantial gap persists
between these favourable attitudes and the consistent adoption of sustainable behaviours. This finding
reinforces a central challenge identified in sustainability education: awareness and attitudes, although
essential, are insufficient on their own to ensure sustained behavioural change. Crucially, the results show
that integrating sustainability into university curricula plays a transformative role in narrowing this atti-
tude-behaviour gap. Students exposed to sustainability-integrated curricula exhibited higher levels of
awareness, stronger pro-environmental attitudes and more frequent engagement in sustainable practices
than those without such exposure. Structured educational approaches including interdisciplinary mod-
ules, experiential learning and project-based activities were particularly effective in translating cognitive
understanding into practical action.

These findings directly support the objectives of the United Nations Sustainable Development Goal 4
(Quality Education), particularly Target 4.7, which calls for equipping learners with the knowledge, skills,
values and competencies required to promote sustainable development and global citizenship by 2030.
By empirically validating the AAB framework and demonstrating the moderating role of curriculum inte-
gration, this study highlights how higher education institutions can operationalise ESD within academic
programmes. Furthermore, by providing evidence from a developing-country context, the study broad-
ens the global discourse on sustainability education, which remains dominated by research from devel-
oped regions. The findings underscore the strategic role of universities as the key enablers of the SDGs.
Embedding sustainability across curricula enables institutions to move beyond awareness-raising towards
cultivating graduates who are not only sustainability-literate but also capable of consistent, meaningful
action, thereby contributing to long-term societal and environmental transformation.

This study makes three major contributions to the literature. First, it empirically tests the AAB frame-
work in the context of higher education, providing quantitative evidence of how awareness influences
attitudes, and how these, in turn, relate imperfectly to behaviour. Second, it evaluates the moderating
role of curriculum integration, offering clear evidence that structured educational interventions can
enhance awareness, strengthen attitudes and translate them into sustainable practices. Third, by situating
the analysis in a developing country context, the study provides regionally relevant insights that broaden
global discourse, often dominated by studies in the developed nations (United Nations, 2015). Collectively,
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these contributions refine theoretical understanding of the AAB model by incorporating curriculum inte-
gration as a critical explanatory factor, while also offering practical guidance for higher education insti-
tutions. For policymakers, educators and administrators, the results underscore the importance of
embedding sustainability across academic programmes. By doing so, universities can cultivate a genera-
tion of students not only knowledgeable about sustainability but also equipped to engage in consistent,
meaningful action — ultimately advancing the broader goals of sustainable development.
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