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Abstract: Sustainable development necessitates that societies design activities to meet human needs
while protecting the planet’s life-support systems in consideration of depleting natural resources
and concern for the state of the resources and climate. Sustainable development emphasizes the
conservation and enhancement of natural resources by modifying how they are utilized, highlighting
the role of nations in meeting their basic needs for employment, food, energy, and water. Higher
education institutions (HEI), such as universities, should be able to produce a workforce that satisfies
the demand for competent stakeholders and contributes to the successful implementation of the
United Nations Sustainable Development Goals (SDGs) by integrating Education for Sustainable
Development (ESD) and sustainability principles into their institutional strategy and organizational
culture. This research evaluates the sustainability consciousness of higher education students and
the effect of ESD on higher education students in Qatar. The study employs the sustainability
consciousness questionnaire (SCQ) to assess HEI students’ sustainable development knowledge,
attitudes, and behaviors while considering educational system characteristics such as curriculum,
community, and the campus. The questionnaire was distributed among students from different
fields and universities in Qatar. Results were analyzed using statistical tools to show that over 80%
grasp sustainability-related knowledge. This value gradually decreases in attitudes and behaviors
based on evaluating the pro-sustainability student responses. Further, over 60% of the surveyed
students indicate external factors excluding the educational system characteristics to have the most
profound effect on providing and developing the student’s knowledge, attitudes, and behaviors
towards sustainable development. Understanding the current state of sustainability education in
HEI can lead to an improved preparation of the global youth with the necessary skills to meet the
sustainability challenges and to be involved in establishing and sustaining long-term progress that
can aid in achieving SDG goals and drive sustainability action.
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1. Introduction

The 1987 Brundtland Report defines Sustainable Development as the development that
meets current generation needs with no cogeneration on future generations’ ability to meet
their needs with a focus on the three dimensions of sustainability environmental, social,
and economic [1,2]. Sustainability is a multifaceted subject that, in practice, is defined by
the relationship of humans to their surroundings [3]. Likewise, “Sustainable Development”
(SD) leads to a variety of responses [4]. The notion of Sustainable Development is more
dynamic than static and can be interpreted through different cultures and perspectives [5].
In basic terms, environmental sustainability entails issues such as resources, energy, and
transport, and social sustainability involves poverty, human settlements, and human
rights issues. Finally, economic sustainability examines wealth, consumption, and welfare
concerns [1].
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Sustainable Development promotes limiting the current generations” impact on all the
dimensions of sustainability [1]. A shift in current methods of thought and actions on the
current way of living would need to be considered to solve the significant sustainability
problems [6-8]. In an attempt to create a common global framework for addressing
sustainability across all dimensions, in 2015, the United Nations introduced the Sustainable
Development Goals (SDGs) at the United Nations Conference on Sustainable Development
in Rio de Janeiro [9].

Sustainable Development Goals

The United Nations (UN), during the 2030 Agenda for sustainable development,
adopted the Sustainable Development Goals (SDGs) in 2015. The SDGs document proposes
a fifteen-year framework for empowering people, safeguarding prosperity, and protecting
the planet [10]. Education and educational institutes are encouraged by UNESCO to
adopt competency-based education, which can promote lifelong learning and produce
future generators equipped to face critical global challenges. The 17 SDGs, as a part of the
2030 Agenda, identify the important challenges for human sustainable development and
recognize that actions within these goals hold interwoven outcomes and should balance
social, economic, and environmental sustainability [10]. As SDGs focus the search for
sustainable development appropriately into a strategy of actions that can be deployed
within classrooms, the comprehension and utilization of SDGs in an educational system
establish the Education for Sustainable Development concept.

2. Sustainable Development in Education

The United Nations Educational, Scientific and Cultural Organization (UNESCO)
suggests Education for Sustainable Development (ESD) in response to the current global
sustainability crises [10]. ESD is education that enables informed and responsible actions
towards environmental, economic, and social reliability and responsibility for current and
future generations [10-12]. As a universal approach, ESD addresses education through
learning outcomes, content, and the environment [10].

2.1. Education for Sustainable Development

In promoting sustainable development by the year 2030, it becomes the role of ESD
to ensure that students obtain the essential sustainability knowledge [10]. ESD aims for
the success of students in careers by providing the needed abilities and incentives which
contribute to future generations’ ability to cooperate during complicated and ever-changing
global challenges such as climate change, loss of biodiversity, and growing social inequality
for the worldwide community’s wellbeing [13-15].

Employing ESD as a holistic approach would entail the collaborative effort of teachers
and researchers through inspiration and pioneering ways of thinking [16-19]. The tradi-
tional teaching method would be inadequate to address the totality of knowledge, morals,
and abilities essential to sustainability. To allow for a productive sustainability educational
approach, the educational journey shall aim to be a collaborative process between the
students and the educators in an interdisciplinary and transdisciplinary manner [20,21].

Several gaps remain between the notion of ESD and sustainability are discussed
even though decades of conversations had taken place [22]. ESD in research is discussed
holistically within two views, considering all three dimensions in an individual method [23].
Another is considering an integrated method with noted conflicts between the two [24].
A holistic adoption of ESD forces students to focus on the economic and social elements,
which could be a distraction from vital environmental issues [25]. The discrepancy between
educational practices and dialogue exists throughout the educational system [22,26,27]. A
disparity between localized worldviews and means of addressing sustainability on a global
presence [22]. Understanding widespread culture and societal practices in education are
required to allow for effective approaches to addressing sustainability education, which
can lead to new and innovative interpretations of ESD [22,28].
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Universities are expected to prepare students to develop the ability to integrate sustain-
ability in decision making, as the need for ESD is more apparent in the last decades [29,30].
Integrating ESD in Higher Education Institutions (HEIs) is vital to allow for teaching
knowledge and inspiration, encouraging students to be future change agents in their edu-
cation [31]. A reimagining of HEIs to integrate sustainability is presented in various levels
of changes, from educational reform to a whole system design [32]. Such reimaginations
of HEIs are needed if any organizational change is to occur for the effective integration of
sustainability [31].

2.2. Education for Sustainable Development in Higher Education Institutes

Higher Education Institutions (HEIs) perform a vital national role in educating cit-
izens. Many agreements and declarations have addressed the commitment of HEIs in
the sustainable development field, such as Rio+20 and the UN Conference [33]. Since
Stockholm in 1972, many HEIs globally have been practicing sustainability initiatives and
integrating sustainability education into their core systems [34-36]. SD initiatives should
incorporate the entire university system, such as education, research, community outreach,
and operation [37].

Unsustainable human consumption is directly linked to environmental degradation,
such as pollution, which is suggested to be improved by introducing sustainable consump-
tion behaviors [38]. Throughout the educational sectors, sustainable consumption is an
increasingly important topic in pedagogical discourse, providing paradigms for sustainable
consumption practices. Several policy reports call for the need for an educational response.
It is believed that sustainable consumers can be created through education that would
equip students with the appropriate knowledge and skills [39]. ESD is frequently consid-
ered an influential policy tool in enabling the creation of a democratic and deliberative
responsible society [40,41]. Several endeavors which promote sustainable consumption
through education institutions have been realized during the United Nations World Decade
on Education for Sustainable Development (2005-2014). Additionally, to assure the achieve-
ment of the 17 SDGs, suggestions for sustainability-conscious teaching methods within
UNESCO’s Education for Sustainable Development Goals: Learning Objectives are made
available. Goal 12 (Responsible Consumption and Production) within the 17 SGDs is the
ESD’s primary interest in sustainable consumption. For achieving any aspect of SD, such
as SCP, HEI is critical in preparing their students with the necessary knowledge, skills,
and understanding to attain environmental, social, and economic sustainability for future
generations [42]. Likewise, HEI can support education by providing a positive setting
for the students, faculty, and staff towards a sustainability attitude within varying issues,
whether environmental or cultural [43]. Besides acquiring the necessary subject-specific
knowledge, ESD teaches students how to apply knowledge, make decisions, understand
the context around them, and the effects of power and global interconnection within their
activities and lifestyles to become change agents for sustainable development [42,44].

To achieve sustainable development in HEIs to make them into organizations that
encourage innovation and entrepreneurship, action from all aspects within HEIs are needed
by individuals who will engage the holistic education with the values of sustainable
development on many levels within the HEIs framework such as in teaching, research, and
university activities [45-47].

Sustainability in HEIs can be achieved by embedding continuous communication, sys-
tems support, and leadership into the institute structure [48]. Another study addressed the
importance of clear and consistent communication, proactive leadership, multidisciplinary
research, and engagement of students and staff to promote sustainability practices [49].
Thus, ESD can be applied to a condensed extent within higher education organizations
from the point of view of the student, the faculty, and the curriculum.
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2.2.1. Students and Faculty Engagement

HEIs are intended to improve students’ SD skills so they may be active agents of
change. It is argued that traditional higher education methods fail to prepare students to
adapt to current and future sustainability concerns [50]. Several studies say that appropriate
education for HEIs students is required to provide future leaders with problem-solving
skills that contribute to sustainable development [51]. HEIs must prepare students to
address such issues by incorporating sustainability into their activities [52]. Feedback and
engagement are essential for improving student SD skills literacy and creating sustainable
campuses [53]. The learning environment and course content are critical motivators for
students to engage in sustainable development within their education [54].

Faculty and university staff must change agents who can foster ESD within the educa-
tional journey regardless of the perception of sustainability as peripheral to their primary
tasks [55-57]. Empowerment of educators, researchers, employees, and sustainability advo-
cates within HEIs can be a significant motivator for effective change on an organizational
level within HEIs with aid in the integration of the sustainable development [58,59]. The
support of field-based research is understood to benefit the integration of academic research
and local agencies within sustainable development in the HEIs [60]. HEIs faculty and staff
need to hold the necessary circumstances and capabilities to provide students with crucial
SD skills and ensure they get opportunities to develop integrated SD competencies in their
education [44].

2.2.2. Curriculum and Learning Environment

Sustainable Development Competencies (SDCs) as a component of ESD are utilized
by applying these metrics in the HEIs curriculum. Learners should achieve specific knowl-
edge and abilities concerning sustainable development, categorized as the Sustainable
Development Competencies [61]. For ESD education, learner-centered, collaborative, in-
terdisciplinary, transdisciplinary, real-world, and value-based teaching and learning are
advised, enabling SDCs development [62-65]. HEIs must equip these students to deal
with such issues by incorporating sustainability into their curricula, ensuring that future
leaders contribute to local, state, and regional economic growth [52]. The added benefit
of HEISs is that there is an opportunity for ESD values to be physically demonstrated on
campuses, which can be expressed in several dimensions of HEIs, such as education and
research [66—69].

Integrating sustainability into organizations and missions has become an interna-
tional effort [70] to address global sustainability issues. HEIs can promote sustainable
development internally and externally through their curriculum, faculty, campus, research,
etc., and the values of sustainable development to future generations to address growing
environmental concerns [71]. ESD in HEIs aims to incorporate many concentrations that
enable significant impacts on sustainability fostered through the change in educational
priorities and concern for the global future betterment [72].

Embedding sustainability concepts within universities goes beyond discovering the
concept. It implies integrating the sustainability concept into the organization’s activities,
processes, and routines. Integrating the concept of sustainability into the daily activities of
a student in the university can result in having a conscious user. Students tend to practice
sustainability when it’s a part of their responsibility. Therefore, universities should provide
students with the opportunities to participate in sustainability efforts [73]. Moreover,
maintaining an environmentally sustainable university infrastructure raises awareness of
sustainability concepts [74]. Learning programs and teaching techniques that involved
sustainability initiatives on campus were found to be related to the overall success of the
university [74]. Green Campus (GC) is a concept where environmental awareness and
sustainability practices are integrated into the culture of HEIs [75].

GC can be defined as one that encourages and employs sustainability practices in all
the processes and activities, such as teaching, research, community outreach, energy and
waste management, and land use through continuous monitoring and maintenance. Such
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initiatives can improve individuals’ values and guarantee the development of sustainability
practices within society [76]. GC initiatives raise sustainability awareness in universities
among participants in their implementation of sustainability practices, for instance, through
environmentally friendly technology and energy efficiency management, which direct their
behavior toward the sustainability [77,78]. It was verified that applying sustainability
strategies at universities helps students obtain more knowledge and realize the importance
of sustainable development. This result indicates that universities that apply sustainability
initiatives such as GC can provide graduates with sufficient tools to build up sustainability
practices and initiatives. However, a student’s sustainable development knowledge and
proactivity do not necessarily correlate with GC initiatives. Therefore, universities should
include sustainable development concepts in their curriculum and establish sustainability
initiatives within university processes and students’ routine [79].

3. Methods

This study was conducted to measure the awareness of HEI students about sustainable
development and to figure out the most effective approach by which student students
conceive sustainability (i.e., through curriculum, community, and campus). The study
was conducted by employing educational system factors such as the learning material
(curriculum), individuals involved in the learning process (community), and the learn-
ing environment and facilities (campus) in the sustainability consciousness questionnaire
(5CQ) [80]. SCQ was designed to measure individuals” awareness of sustainability. The
questionnaire focuses on individuals” knowledge, attitude, and behavior towards sustain-
able development. This study used SCQ to build upon another questionnaire that includes
educational system factors. This study was designed to measure HEI's effectiveness in
embedding sustainable development in students” habits. Moreover, the study was designed
to guide through the sources by which students learn more about sustainable development.

3.1. Aims and Objectives

An extensive literature review was conducted to design the survey (Section 1) [81].
The field explored for potential survey items was sustainability education for graduate and
undergraduate students in Qatar. Three questions guided the survey design:

1.  To what extent do students in HEI understand the effectiveness of SD aspects under
the three learning outcome domains (i.e., knowledge, attitude, and practice) in Qatar;

2. Where do higher education students consider it most effective to include SD in their
educational experience through the three-learning outcome domains;

3. To what extent does HEI introduce SD aspects in Qatar;

3.2. Survey Design

A Likert scale questionnaire was designed beginning with the definition of the re-
spondents’ profiles [82]. Respondents’ profile includes age, nationality, gender, HEI name,
current occupation (graduate/undergraduate student), specialization field, and level of
education (e.g., first year). The rest of the questionnaire assessed students” awareness of
sustainable development topics. It was divided into three sections. In each section, the
students were asked to answer questions and statements linked to one or more research
questions (Table 1).

The survey was created by combining and modifying other surveys of the same
topic [2,80,83,84]. Statements on the survey were categories based on UNESCO learning
objectives for SDG responsible consumption and production. UNESCO learning objectives
for SDG responsible consumption and production consist of the cognitive domain, the
socio-emotional domain, and the behavioral domain [10]. The cognitive domain comprises
the knowledge and thinking skills of the students; the socio-emotional domain includes
social skills, values, attitudes, and motivation of the student toward sustainability; and
the behavioral domain focuses on the sustainability actions of students. These domains
were used to create frameworks such as in the sustainability consciousness survey [2].
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The sustainability consciousness survey focused on students” knowledge, attitude, and
behavior. This survey followed a similar framework where statements of the survey were
classified according to the three domains. Some collected survey statements were omitted,
added, or modified to fit the domains. The survey focuses on three main categories of
consumption and production. The categories are electricity consumption and production,
water consumption and production, and domestic consumption.

Table 1. Structure of the questionnaire.

Questionnaire Structure

Section Topic Sample Question
Q: Do you agree to participate in this study? (Yes, I agree

1 Participant’s agreement to participate in the survey. and would like to continue this questionnaire/I do not

agree to participate. I would like to leave this page)

2 Participant’s demographic information. Q: Gender (Male/Female)

Q: Reducing, reusing, and recycling can reduce waste
Assessing participant’s knowledge about sustainability =~ generation. (True/False)
and sustainable consumption, and from where Q: Based on your answer, where would you say you have

3 participants received this knowledge (Five questions out  acquired this knowledge. (select all that apply)
of fifteen questions are generated randomly to assess (From university’s courses and textbooks/From faculty
sustainability knowledge). actions and behaviors and/or staff advise/From facilities on

campus/Other (i.e., social media, relatives and friends))
Q: I think that I should upgrade my phone or computer to a
newer model even if my older model is still functional.
Assessing participant’s attitude towards sustainability (Strongly agree/Agree/Neither agree nor
and sustainable consumption and from where disagree/Disagree/Strongly disagree)

4 participants acquired this attitude (Five questions out of ~ Q: Based on your answer, where would you say you have
fifteen questions are generated randomly to assess acquired this knowledge. (select all that apply)
sustainability attitude). (From university’s courses and textbooks/From faculty

actions and behaviors and/or staff advise/From facilities on
campus/Other (i.e., social media, relatives and friends))
Q: I advise others (i.e., family, friends) to reduce
consumption of electricity.
Assessing participant’s sustainability and sustainable (Always/Usually /Sometimes/Rarely /Never)
5 practices and from where participants learned these Q: Based on your answer, where would you say you have

practices (Five questions out of fifteen questions are
generated randomly to assess sustainability practices).

acquired this knowledge. (select all that apply) (From
university’s courses and textbooks/From faculty actions
and behaviors and/or staff advise/From facilities on
campus/Other (i.e., social media, relatives and friends))

3.3. Sampling and Analysis

Universities in Qatar were taken as a case study, such as Taxes A&M University Qatar
(TAMUQ), Carnegie Mellon University Qatar (CMUQ), Weill Cornel Medicine in Qatar
(WCMQ), Virginia Commonwealth University in Qatar (VCUQ), Georgetown University
in Qatar (GUQ), Northwestern University in Qatar (NUQ), Hamad Bin Khalifa University
(HBKU), Qatar University (QU), and the University of Doha for Science and Technology
(UDST) previously named College of North Atlantic (CNA).

The survey was created using the Survey Monkey tool and circulated online and
offline among university students, where samples were randomly selected (Table 2). It
was sent out to undergraduate students, master’s students, and Ph.D. students studying
in universities in Qatar. The survey was distributed at the end of the spring semester and
mainly during the summer. Thus, a limited number of responses were collected as most
students were not on campus. The data collected from the survey was analyzed through
descriptive statistics using a combination of statistical tools such as Excel.
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Table 2. Several sample students from each university.

University Population (2021/2022) Sample References
TAMUQ 575 12 [85-88]
CMUQ 439 6 [89]
WCMQ 323 3 [90]

VCUQ 363 13 [91]

GUQ 400 4 [92]

NUQ 291 2 [93]

HBKU 800 33 [94]

Qu 23,939 113 [95]

UDST 5294 3 [96]

4. Results and Discussion

The results and discussion sections present and discuss the main findings concern-
ing the four themes observed within this study. The findings are presented as general
demographics, knowledge, attitude, and practice of students, the effect of curriculum,
community, and campus on students, and finally, the effect of curriculum, community, and
campus within the sustainability knowledge, attitude, and practice domains. The data
collection period was during the spring semester of 2022. The online questionnaire was
distributed to the universities within Qatar. A total of 212 higher education students in
Qatar participated in the questionnaire resulting in 472 responses about higher education
and sustainability.

4.1. Description of Participants

Most people participating in the questionnaire are undergraduate students. The
proportion of students enrolled in undergraduate programs accounts for about 73% of
the total (Figure 1), while the proportion of graduate students accounts for roughly 26%
(Figure 1). The majority of universities in Qatar are relatively young, which has led to an
increase in the number of undergraduate students enrolled in higher education, which
accounts for about a 1:3 ratio between graduate to undergraduate students.

Education Level
E 73.02%
70.00%
60.00%
50.00%

40.00%

26.98%

30.00%

20.00%

10.00%

0.00%
Graduate student Undergraduate student

Figure 1. Education level of participants.

The questionnaire for this study included a list of the eleven majors that were found to
occur most frequently in Qatar. The following subjects are included in this category: com-
munication and journalism, computer and information science, politics and law, psychology,
visual and performing arts, health professions, business, biological and biomedical sciences,
engineering and technology, and education. If the respondent’s primary concentration was
not among the options provided, they were given the “Other” choice. According to the
responses, most of the students who participated in the survey came from a background in
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education, followed by a background in engineering and technology, social sciences and
history, and biological and biomedical sciences (Figure 2). 22% of the students responded
with “Other”. The proportion of the “Other” responses is the second highest after those
who majored in education, followed by those who majored in engineering and technology

(Figure 2).
University Majors
35.000%
30.159%
30.000%
25.000% 22.222%
0,
20.000% 16.402%
15.000%
9 5.291%
10.000% T ok " 6.878%
LR : 5.291%
5.000% 1 sg70s L 2 116% ‘ 2.646% I I
0.000% ™ h N
5 5 o ) 2 5
7%’" (\OQ’ \,’ZS\ \O® & & -QQ'L’ (\& . 06 \°® © ’i}oo
& & > S . 3 S & 4 © o &
& e S & S @ P o N & N
€>\’o & & S o&‘ € & & <& <
£ & Q€ N & & Ry
= & ) & S & &
R < & N & &
2 & N N > &
& »° & SR
S N S N [y &
& < ) 2 o) o
& A X ©
& Q o°
oo@ @

Figure 2. University major of participants.

The questionnaire used in this study was mainly filled out by female students, making
them the majority of the respondents. The responders are predominantly female students,
making up over 80% of the total (Figure 3). On the other hand, the percentage of male
students who responded to the survey was approximately 12% (Figure 3). This might be
because most male students in Qatar pursue their education in a foreign country.

Gender

100.00%
— 87.30%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00% 12.70%
P ]
0.00%

Male Female

Figure 3. Gender of participants.
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In total, 100% of survey respondents were university students as the target was to
exclude any non-student respondents at university from the survey. When asked about
participants’ gender, there were 12.7% males and 87.3% females. This possibly indicates
that female students are keener on doing voluntary tasks than male ones. More than 50% of
respondents are Qatari students, followed by Arabian non-GCC students and Asian. The
remaining 7.9% are GCC non-Qatari students, middle eastern non-Arab, African non-Arab,
and European. The following question asked students how long they had been living in
Qatar. Roughly 85% of respondents lived in Qatar for more than five years.

4.2. Knowledge, Attitude, and Practice
4.2.1. Student’s Knowledge of Sustainability

Examining the level of knowledge across the surveyed higher education students, over
80% are observed to have an adequate understanding of sustainability-related knowledge
(Figure 4A). This is followed when evaluating the student’s answers and to what degree
they correspond to the correct answer regarding sustainability.

Sample question: Being and living as a good citizen is
necessary for sustainable developement.

100.0% 84.9%
80.0%
60.0%
40.0%

9
20.0% 15.1%

0.0%
mTrue mFalse
A
Sample question: | advocate for products whose
companies create their products ethically.
40.0% 36.7%
30.0% 27.2%
20.0% 14.5%
11.2% 10.5%
10-000 -
0.0%
W Strongly agree M Agree M Neither agree nor disagree Disagree Strongly disagree
B

Sample question: | turn off the light when not in use to
reduce electricity consumption.

40.0%

28.7%

30.0% 23.4%

18.6%

- b

W Always ™ Usually Sometimes Rarely Never

20.0% 15.9%

10.0%

0.0%

Figure 4. (A) Percentage of student responses to sustainability knowledge collected from the question-
naire. (B) Percentage of student responses to sustainability attitude collected from the questionnaire.
(C) Percentage of student responses to sustainability practice collected from the questionnaire.
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4.2.2. Student’s Attitude towards Sustainability

Examining the students’ attitudes toward sustainability, a high percentage of agree-
ment is identified in the responses (Figure 4B). The overall trend of the students’ responses
is highest for strongly agree and gradually reduces until strongly disagree. The highest
percentage on the five-point scale is observed for strongly agree and is evaluated at roughly
36.7%, and the lowest is for strongly disagree at about 10% (Figure 4B). Likewise, consider-
ing the responses that are in any degree of agreement, 64% of the responses are identified;
however, in contrast, considering the responses that disagree to any degree, a significantly
lower 22% is identified. This result illustrates that the surveyed higher education students
represent a positive attitude towards sustainability.

4.2.3. Student’s Practice towards Sustainability

Students accounted for 28.7% of the total responses, representing the number of
students who have always included sustainable practices in their day-to-day activities.
While just 16% of students have ever integrated sustainable practices into their everyday
life, 23% of students engage in sustainable living on at least a sporadic basis. On the
other hand, in contrast to the responses for student attitude in Figure 4B, the responses for
student practice do not decrease as evenly from the choice that is the most sustainable to
the option that is the least sustainable (Figure 4C). The total responses for student practice
that occur above the sometimes option (always, usually) account for a total of 47.3%, which
is much higher than the total of responses who have selected an option below sometimes
(rarely, never), which amounts to 29.2%, resulting in a difference of 18.1%. This implies that,
on the whole, the responses from students suggest that the number of students practicing
sustainability is more significant than the number of students not practicing sustainability.

Using statistical analysis to examine the student’s sustainably level within knowledge,
attitude, and practice, knowledge was the most pro-sustainable dominion found among
the respondents, followed by attitude and then practice. This result was found in the
literature as it is often the case that to increase practice, the attitude and knowledge must
be changed first.

4.3. Curriculum, Community, and Campus

Each questionnaire asks the students to identify the source of this sustainability
knowledge, attitudes, and practice from the curriculum, community, campus, or other.
Out of curriculum, community, and campus, the curriculum is the highest at 20.88%.
The community follows this at 15%, then campus at 9.85% (Figure 5). However, it is
notable that the students selected other aspects as the most influencing factor for the
notion of sustainability in all knowledge, attitude, and practice. “Other” can be social
media, the news, advertisements, friends, relatives, etc. Based on the answers, “other”
can be more effective than all the curriculum, community, and campus. This shows the
importance of external factors in sustainability education just as much as in traditional
educational settings.

4.4. Sustainability Knowledge, Attitude, and Practice Taught through Curriculum, Community,
and Campus

Regarding students” knowledge about sustainability, more than half of the students
agreed that sustainability knowledge is obtained from other sources such as social media,
news, friends, relatives, etc. This percentage represents more than 48% of respondents
(Figure 6). The remaining half agreed that their knowledge about sustainability is mainly
obtained from the curriculum, learning community, and campus facilities.
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0,
60.00% 54.26%
50.00%
40.00%

30.00%

20.88%

20.00%

15.01%

9.85%

H Curriculum = Community ™ Campus Other

10.00%

0.00%

Figure 5. Percentage of sources from which students learn about sustainability.

K_O, 48.13%

K_Ca, 10.28

Figure 6. Percentage of sources from which students learn about sustainability knowledge, where
K_O denotes sustainability knowledge from other sources than educational institutes, K_Cu denotes
sustainability knowledge from the curriculum, K_Co denotes sustainability knowledge from the
learning community within the campus, and K_Ca denotes sustainability knowledge obtained from
campus facilities.

Based on the answers, students” attitudes and opinions toward sustainability are
highly affected by external sources other than the educational system. However, within the
education system, most students agreed that their attitude toward sustainability is highly
influenced by the curriculum and learning materials, followed by the learning community
with about 19% and 15% (Figure 7). The campus facilities have a minor effect on students’
attitudes toward sustainability.

Sustainability practices of students are mostly gained from other sources, with about
58% (Figure 8). Subsequently, in the educational system, students learn about sustainability
practices from the curriculum, followed by peers, and lastly, the campus facilities.

Investigating the areas where the student’s responses to where their sustainability
towards knowledge, attitude, and practice is most affected, other sources such as social
media, news, friends, relatives, etc. are the most identified across all domains. Likewise,
the curriculum is second across all domains, followed by community and then campus.
However, the other sources are, on average, identified twice as frequently as the rest, which
suggests further study into the nuances of how different sources can affect the education of
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substantiality for students and how that will be presented across their knowledge, attitudes,
and practices.

A_O, 56.16%

A_Ca, 10.15%

Figure 7. Percentage of sources from which students learn about sustainability attitude, where A_O
denotes sustainability attitude gained from other sources than educational institutes, A_Cu denotes
sustainability attitude obtained from the curriculum, K_Co denotes sustainability attitude from
learning community within the campus, and K_Ca denotes sustainability attitude obtained from
campus facilities.

P_O, 58.47%

Figure 8. Percentage of sources from which students learn about sustainability practices, where P_O
denotes sustainability practices gained from other sources than educational institutes, A_Cu denotes
sustainability practices obtained from the curriculum, K_Co denotes sustainability practices received
from the learning community within the campus, and K_Ca denotes sustainability practices obtained
from campus facilities.

5. Conclusions

This study was carried out to determine the degree to which HEI students in Qatar
understand sustainable development within the three learning outcome domains of knowl-
edge, attitude, and practice, in conjunction with an investigation of the educational system
factors of the curriculum, community, and campus. The time frame for collecting the data
was the semester of spring 2022. However, some of the data were gathered during the
summer, which limited the number of responses collected. A total of 212 students in higher
education in Qatar responded to the questionnaire, yielding 472 responses.

e Positive effects of sustainability are seen to decrease from knowledge to attitudes
and practice.
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Over 80% are reported to have an adequate understanding of the knowledge relevant
to sustainability. 64% of the responses illustrate that higher education students have a
favorable attitude toward sustainability. The replies from the students indicate that the
students are engaging in positive sustainability practices approximately 47% of the time,
which is characterized by the percentage of positive responses.

e  Traditional educational settings are not the only factor in education and sustainability
and would need to be considered in future explorations.

Observing the effect of positive sustainability outcomes in knowledge, attitudes,
and practices that come either from the curriculum, the community, or the campus, the
highest percentage originates from other (54.26%), followed by the curriculum (20.88%), the
community (15.01%), and finally the campus (9.85%). Based on the responses, it is possible
to conclude that “other” is more effective than the combined efforts of the curriculum, the
community, and the campus.

The diminishing effect in pro-sustainability responses from knowledge to attitude and
behavior from the surveyed students in HEI in Qatar is subject to future considerations.
They understand why pro-sustainability responses from knowledge decrease in attitude
and practice. They will address these factors in future research and implementation of ESD
in HEJ, allowing for increased pro-sustainability attitudes and practices.

e  Other factors, such as social media, news, and family and friends, are the most
responsible for providing the knowledge, attitudes, and practices of HEI students
in Qatar.

Examining the source of the sustainability outcomes yielded that other factors (54.26%)
are the most responsible for providing the knowledge, attitudes, and practices of HEI
students in Qatar, further understanding of these factors is called for. Social media, as
an example, in the age of internet connectivity and digital information, have a profound
effect on societies and the general state of mind of the global population. Understanding
the development of such factors will allow the initial quantification of such factors’ im-
pacts and serve as the basis of incorporating these other factors within the educational
system characteristics, such as curriculum, community, and the campus, to maximize the
effectiveness of ESD in achieving SDGs.

e  There is a lack of understanding of the relationship between students’ sustainability
consciousness and educational system characteristics.

The consideration for expanding the current survey is not only to increase the scope of
responses within HEI in Qatar but also to expand the assessment of different educational
stages surveyed to understand the impact and development of sustainability consciousness
and educational system characteristics through students” educational journey is desired.
Different educational stages, such as primary education and secondary education, can be
considered to allow the evaluation of how sustainability consciousness and educational
systems develop over time, as well as understand the importance of the influencing factors
within each education stage to allow the better implementation of ESD within education
in general.

Understanding sustainable development in knowledge, attitude, and practice through
the curriculum, community, and campus in higher education will yield and support the
selection of the most appropriate strategy for realizing sustainability for students in higher
education. The improvement in understanding sustainability in education allows for the
maximization of efforts within ESD to address sustainable development within education,
giving the future populations an improved opportunity for confronting future sustainability
challenges and achieving sustainable development.



Sustainability 2022, 14, 13149 14 of 17

Author Contributions: Conceptualization, S.R.A.-N. and S.G.A.-G.; methodology, S.R.A.-N. and
S5.G.A.-G.; formal analysis, S.R.A.-N.; investigation, S.R.A.-N.; resources, S.R.A.-N. and S.G.A.-G.;
data curation, S.R.A.-N.; writing—original draft preparation, S.R.A.-N.; writing—review and editing,
S.G.A.-G,; visualization, S.R.A.-N.; supervision, S.G.A.-G.; project administration, S.G.A.-G.; funding
acquisition, 5.G.A.-G. All authors have read and agreed to the published version of the manuscript.

Funding: This research was supported by a scholarship from Hamad Bin Khalifa University (HBKU),
a member of Qatar Foundation (QF). Any opinions, findings, and conclusions or recommendations
expressed in this material are those of the author(s) and do not necessarily reflect the views of the
HBKU or QF.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Institutional Review Board (IRB) of Hamad Bin Khalifa University
(HBKU) (QBRI-IRB-2022-66 and date of approval: 10 February 2022).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. WCED, S.W.S. World commission on environment and development. Our Common Futur. 1987, 17, 1-91.

2. Berglund, T.; Gericke, N.; Chang Rundgren, S.-N. The implementation of education for sustainable development in Sweden:
Investigating the sustainability consciousness among upper secondary students. Res. Sci. Technol. Educ. 2014, 32, 318-339.
[CrossRef]

3.  Jickling, B. De la nécessité d’une analyse conceptuelle en éducation relative a I’environnement-Réflexions sur le langage de la
durabilité. Educ. Relat. I'Environ. Regards-Rech.-Réflexi. 1999, 1. [CrossRef]

4.  Hopwood, B.; Mellor, M.; O’Brien, G. Sustainable development: Mapping different approaches. Sustain. Dev. 2005, 13, 38-52.
[CrossRef]

5. Makrakis, V. ICT-enabled reorienting teacher education to address sustainable development: A case study. In Proceedings of
the 7th Panhellenic Conference with International Participation ICT in Education, Korinthos, Greece, 23-36 September 2010;
Volume 1, pp. 137-144.

6.  UNESCO. Education for Sustainability from Rio to Johannesburg: Lessons Learnt from a Decade of Commitment; UNESCO: Paris,
France, 2002.

7. Buckler, C.; Creech, H. Shaping the Future We Want: UN Decade of Education for Sustainable Development (2005-2014); Final Report;
UNESCO: Paris, France, 2014.

8.  Tilbury, D. Learning based change for sustainability: Perspectives and pathways. Soc. Learn. Towar. A Sustain. World 2007,
117-132.

9. UN. Transforming Our World: The 2030 Agenda for Sustainable Development Resolution Adopted by the General Assembly on 25 September
2015, A/RES/70/1; United Nations General Assembly; United Nations: New York, NY, USA, 2015.

10. UNESCO. Education for Sustainable Development Goals: Learning Objectives; UNESCO: Paris, France. Int. . Trend Sci. Res. Dev.
2017, 2, 131-134.

11. Corney, G.; Reid, A. Student teachers’ learning about subject matter and pedagogy in education for sustainable development.
Environ. Educ. Res. 2007, 13, 33-54. [CrossRef]

12.  Rauch, E The potential of education for sustainable development for reform in schools. Environ. Educ. Res. 2002, 8, 43-51.
[CrossRef]

13.  Odell, V.; Molthan-Hill, P.; Martin, S.; Sterling, S. Transformative education to address all sustainable development goals. Quality
Education; Springer: Berlin/Heidelberg, Germany, 2020; pp. 905-916.

14. Jones, P; Trier, C.J.; Richards, J.P. Embedding education for sustainable development in higher education: A case study examining
common challenges and opportunities for undergraduate programmes. Int. J. Educ. Res. 2008, 47, 341-350. [CrossRef]

15. Evans, N.; Ferreira, ].-A. What does the research evidence base tell us about the use and impact of sustainability pedagogies in
initial teacher education? Environ. Educ. Res. 2020, 26, 27-42. [CrossRef]

16. Leal Filho, W.; Raath, S.; Lazzarini, B.; Vargas, V.R.; de Souza, L.; Anholon, R.; Quelhas, O.L.G.; Haddad, R.; Klavins, M.; Orlovic,
V.L. The role of transformation in learning and education for sustainability. J. Clean. Prod. 2018, 199, 286-295. [CrossRef]

17.  Tahir, E; Ajjur, S.B.; Serdar, M.Z.; Al-Humaiqani, M.; Kim, D.; Al-Thani, S.K.; Al-Ghamdi, S.G. Qatar Climate Change Conference
2021: A Platform for Addressing Key Climate Change Topics Facing Qatar and the World; Al-Ghamdj, S5.G., Al-Thani, S.K., Eds.; Hamad
bin Khalifa University Press (HBKU Press): Doha, Qatar, 2021.

18.  Al-Jaber, M.A.; Al-Ghamdi, S.G. Effect of virtual learning on delivering the education as part of the sustainable development
goals in Qatar. Energy Rep. 2020, 6, 371-375. [CrossRef]

19.  Zguir, M.F; Dubis, S.; Kog, M. Integrating sustainability into curricula: Teachers ’ perceptions, preparation and practice in Qatar.

J. Clean. Prod. 2022, 371, 133167. [CrossRef]


http://doi.org/10.1080/02635143.2014.944493
http://doi.org/10.4000/ere.7213
http://doi.org/10.1002/sd.244
http://doi.org/10.1080/13504620601122632
http://doi.org/10.1080/13504620120109646
http://doi.org/10.1016/j.ijer.2008.11.001
http://doi.org/10.1080/13504622.2019.1703908
http://doi.org/10.1016/j.jclepro.2018.07.017
http://doi.org/10.1016/j.egyr.2020.11.174
http://doi.org/10.1016/j.jclepro.2022.133167

Sustainability 2022, 14, 13149 15 0f 17

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

30.
31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Steiner, G.; Posch, A. Higher education for sustainability by means of transdisciplinary case studies: An innovative approach for
solving complex, real-world problems. J. Clean. Prod. 2006, 14, 877-890. [CrossRef]

Garrison, J.; Ostman, L.; Hikansson, M. The creative use of companion values in environmental education and education for
sustainable development: Exploring the educative moment. Environ. Educ. Res. 2015, 21, 183-204. [CrossRef]

Wolff, L.-A. Nature and sustainability: An educational study with Rousseau and Foucault. Environ. Educ. Res. 2013, 20, 430—431.
[CrossRef]

Pauw, ].B.; Gericke, N.; Olsson, D.; Berglund, T. The effectiveness of education for sustainable development. Sustainability 2015, 7,
15693-15717. [CrossRef]

Berglund, T.; Gericke, N. Separated and integrated perspectives on environmental, economic, and social dimensions—an investiga-
tion of student views on sustainable development. Environ. Educ. Res. 2016, 22, 1115-1138. [CrossRef]

Kopnina, H. Revisiting education for sustainable development (ESD): Examining anthropocentric bias through the transition of
environmental education to ESD. Sustain. Dev. 2014, 22, 73-83. [CrossRef]

Sauvé, L. Environmental education between modernity and postmodernity: Searching for an integrating educational framework.
Can. J. Environ. Educ. 1999, 4, 9-35.

Stevenson, R.B. Schooling and environmental education: Contradictions in purpose and practice. Environ. Educ. Res. 2007, 13,
139-153. [CrossRef]

Sterling, S. Ecological intelligence. In The Handbook of Sustainability Literacy; Green Books: Cambridge, UK, 2009; pp. 77-83.
Lozano, R.; Lozano, EJ.; Mulder, K.; Huisingh, D.; Waas, T. Advancing higher education for sustainable development: Interna-
tional insights and critical reflections. J. Clean. Prod. 2013, 48, 3-9. [CrossRef]

Sibbel, A. Pathways towards sustainability through higher education. Int. J. Sustain. High. Educ. 2009, 10, 68-82. [CrossRef]
Pittman, . Living sustainably through higher education: A whole systems design approach to organizational change. In Higher
Education and the Challenge of Sustainability; Springer: Berlin/Heidelberg, Germany, 2004; pp. 199-212.

Sterling, S. Higher education, sustainability, and the role of systemic learning. In Higher Education and the Challenge of Sustainability;
Springer: Berlin/Heidelberg, Germany, 2004; pp. 49-70.

del Mar Alonso-Almeida, M.; Marimon, F.; Casani, F.; Rodriguez-Pomeda, J. Diffusion of sustainability reporting in universities:
Current situation and future perspectives. J. Clean. Prod. 2015, 106, 144-154. [CrossRef]

Blanco-Portela, N.; Benayas, ].; Lozano, R. Sustainability leaders” perceptions on the drivers for and the barriers to the integration
of sustainability in Latin American higher education institutions. Sustainability 2018, 10, 2954. [CrossRef]

Leal Filho, W.; Shiel, C.; Paco, A. Implementing and operationalising integrative approaches to sustainability in higher education:
The role of project-oriented learning. J. Clean. Prod. 2016, 133, 126-135. [CrossRef]

Schweizer, C.R.; Di Giulio, A.; Burkhardt-Holm, P. Scientific support for redesigning a higher-education curriculum on sustain-
ability. Sustainability 2019, 11, 6035. [CrossRef]

Yariez, S.; Uruburu, A.; Moreno, A.; Lumbreras, J. The sustainability report as an essential tool for the holistic and strategic vision
of higher education institutions. J. Clean. Prod. 2019, 207, 57—66. [CrossRef]

Welford, R. Corporate Environmental Management 3: Towards Sustainable Development; Routledge: London, UK, 2016;
ISBN 9781134197422.

OECD. Promoting Sustainable Consumption: Good Practices in OECD Countries. In Practical Sustainability: From Grounded Theory
to Emerging Strategies; Springer: Berlin/Heidelberg, Germany, 2008; pp. 207-224.

Barth, M.; Fischer, D. Key competencies for sustainable consumption. In Proceedings of the beyond Consumption: Pathways to
Responsible Living, Berlin, Germany, 19-20 March 2012; pp. 65-79.

Mahat, H.; Norkhaidi, S.B.; Saleh, Y.; Hashim, M.; Nayan, N.; Said, Z.M.; Matnoor, M.; Hamid, N. A Study on the Responsibility of
Environmental Ethics Among Secondary School Students in the 21st Century. Int. J. Educ. Methodol. 2022, 8, 585-593. [CrossRef]
Steuer, N.; Marks, N.; Murphy, M.M. University Challenge: Towards a Well-Being Approach to Quality in Higher Education; New
Economics Foundation: London, UK, 2008.

McKeown, R.; Hopkins, C.A. New challenges and roles for higher education in education for sustainable development. In
Proceedings of the IAU’s 12th General Conference, Sao Paulo, Brazil, 25-29 July 2004; pp. 25-29.

Lambrechts, W.; Mula, I.; Ceulemans, K.; Molderez, I.; Gaeremynck, V. The integration of competences for sustainable develop-
ment in higher education: An analysis of bachelor programs in management. J. Clean. Prod. 2013, 48, 65-73. [CrossRef]
Radinger-Peer, V.; Pflitsch, G. The role of higher education institutions in regional transition paths towards sustainability. Rev.
Reg. Res. 2017, 37, 161-187. [CrossRef]

Wakkee, I.; van der Sijde, P.; Vaupell, C.; Ghuman, K. The university’s role in sustainable development: Activating entrepreneurial
scholars as agents of change. Technol. Forecast. Soc. Chang. 2019, 141, 195-205. [CrossRef]

Hermann, R.R.; Bossle, M.B. Bringing an entrepreneurial focus to sustainability education: A teaching framework based on
content analysis. J. Clean. Prod. 2020, 246, 119038. [CrossRef]

Barth, M. Many roads lead to sustainability: A process-oriented analysis of change in higher education. Int. |. Sustain. High. Educ.
2013, 14, 160-175. [CrossRef]

Adams, C.A. Sustainability reporting and performance management in universities: Challenges and benefits. Sustain. Account.
Manag. Policy . 2013, 4, 384-392.

Hensley, N. Transforming higher education through trickster-style teaching. J. Clean. Prod. 2018, 194, 607-612. [CrossRef]


http://doi.org/10.1016/j.jclepro.2005.11.054
http://doi.org/10.1080/13504622.2014.936157
http://doi.org/10.1080/13504622.2013.833587
http://doi.org/10.3390/su71115693
http://doi.org/10.1080/13504622.2015.1063589
http://doi.org/10.1002/sd.529
http://doi.org/10.1080/13504620701295726
http://doi.org/10.1016/j.jclepro.2013.03.034
http://doi.org/10.1108/14676370910925262
http://doi.org/10.1016/j.jclepro.2014.02.008
http://doi.org/10.3390/su10082954
http://doi.org/10.1016/j.jclepro.2016.05.079
http://doi.org/10.3390/su11216035
http://doi.org/10.1016/j.jclepro.2018.09.171
http://doi.org/10.12973/ijem.8.3.585
http://doi.org/10.1016/j.jclepro.2011.12.034
http://doi.org/10.1007/s10037-017-0116-9
http://doi.org/10.1016/j.techfore.2018.10.013
http://doi.org/10.1016/j.jclepro.2019.119038
http://doi.org/10.1108/14676371311312879
http://doi.org/10.1016/j.jclepro.2018.05.116

Sustainability 2022, 14, 13149 16 of 17

51.

52.

53.

54.
55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

Junior, EH.; Caldana, A.C.F. Gestao responséavel: Responsabilidade, ética e sustentabilidade a partir do Principles for Responsible
Management Education (PRME). Organicom 2017, 14, 166-180. [CrossRef]

Aber, J.; Mallory, B.; Kelly, T. The Sustainability Learning Community: One University’s Journey to the Future; University of New
Hampshire Press: Lebanon, NH, USA, 2009.

Dallaire, C.O,; Trincsi, K.; Ward, M.K.; Harris, L.I; Jarvis, L.; Dryden, R.L.; MacDonald, G.K. Creating space for sustainability
literacy: The case of student-centered symposia. Int. |. Sustain. High. Educ. 2018, 19, 839-855. [CrossRef]

Warburton, K. Deep learning and education for sustainability. Int. J. Sustain. High. Educ. 2003, 4, 44-56. [CrossRef]

Wals, A.E.J. Sustainability in higher education in the context of the UN DESD: A review of learning and institutionalization
processes. J. Clean. Prod. 2014, 62, 8-15. [CrossRef]

Mulder, K.F; Segalas, ].; Ferrer-Balas, D. How to educate engineers for/in sustainable development: Ten years of discussion,
remaining challenges. Int. J. Sustain. High. Educ. 2012, 13, 211-218. [CrossRef]

Barth, M.; Rieckmann, M. Academic staff development as a catalyst for curriculum change towards education for sustainable
development: An output perspective. J. Clean. Prod. 2012, 26, 28-36. [CrossRef]

Akins, E.E.; Giddens, E.; Glassmeyer, D.; Gruss, A.; Kalamas Hedden, M.; Slinger-Friedman, V.; Weand, M. Sustainability
education and organizational change: A critical case study of barriers and change drivers at a higher education institution.
Sustainability 2019, 11, 501. [CrossRef]

Lambrechts, W.; Verhulst, E.; Rymenams, S. Professional development of sustainability competences in higher education: The role
of empowerment. Int. J. Sustain. High. Educ. 2017, 18, 697-714. [CrossRef]

Genus, A.; Theobald, K. Roles for university researchers in urban sustainability initiatives: The UK Newcastle Low Carbon
Neighbourhoods project. J. Clean. Prod. 2015, 106, 119-126. [CrossRef]

Elmassah, S.; Biltagy, M.; Gamal, D. Engendering sustainable development competencies in higher education: The case of Egypt.
J. Clean. Prod. 2020, 266, 121959. [CrossRef]

Barth, M.; Godemann, J.; Rieckmann, M.; Stoltenberg, U. Developing key competencies for sustainable development in higher
education. Int. J. Sustain. High. Educ. 2007, 8, 416-430. [CrossRef]

Biberhofer, P.; Rammel, C. Transdisciplinary learning and teaching as answers to urban sustainability challenges. Int. J. Sustain.
High. Educ. 2017, 18, 63-83. [CrossRef]

Christie, B.A.; Miller, K.K.; Cooke, R.; White, ].G. Environmental sustainability in higher education: How do academics teach?
Environ. Educ. Res. 2013, 19, 385-414. [CrossRef]

Dlouha, J.; Machackova-Henderson, L.; Dlouhy, J. Learning networks with involvement of higher education institutions. J. Clean.
Prod. 2013, 49, 95-104. [CrossRef]

Ferrer-Balas, D.; Lozano, R.; Huisingh, D.; Buckland, H.; Ysern, P.; Zilahy, G. Going beyond the rhetoric: System-wide changes in
universities for sustainable societies. J. Clean. Prod. 2010, 18, 607-610. [CrossRef]

Disterheft, A.; Caeiro, S.S.; Leal Filho, W.; Azeiteiro, U.M. The INDICARE-model-measuring and caring about participation in
higher education’s sustainability assessment. Ecol. Indic. 2016, 63, 172-186. [CrossRef]

Karatzoglou, B. An in-depth literature review of the evolving roles and contributions of universities to education for sustainable
development. ]. Clean. Prod. 2013, 49, 44-53. [CrossRef]

Tejedor, G.; Segalas, J.; Rosas-Casals, M. Transdisciplinarity in higher education for sustainability: How discourses are approached
in engineering education. J. Clean. Prod. 2018, 175, 29-37. [CrossRef]

Stephens, J.C.; Graham, A.C. Toward an empirical research agenda for sustainability in higher education: Exploring the transition
management framework. J. Clean. Prod. 2010, 18, 611-618. [CrossRef]

Dagilitite, R.; Liobikiené, G. University contributions to environmental sustainability: Challenges and opportunities from the
Lithuanian case. J. Clean. Prod. 2015, 108, 891-899. [CrossRef]

Lambrechts, W. The contribution of sustainability assessment to policy development in higher education. Assess. Eval. High. Educ.
2015, 40, 801-816. [CrossRef]

Tezel, E.; Ugural, M.N.; Giritli, FH. Towards Green Campuses: Students’ xx Perceptions and Expectations. In Proceedings of the
5th International Project and Construction Management Conference (IPCMC 2018), Kyrenia, Cyprus, 16-18 November 2018.
Nejati, M.; Nejati, M. Assessment of sustainable university factors from the perspective of university students. J. Clean. Prod.
2013, 48, 101-107. [CrossRef]

Goodwin, P.; Wright, G. Decision Analysis for Management Judgment; John Wiley & Sons: Hoboken, NJ, USA, 2014; ISBN 1118740734.
Pereira Ribeiro, ].M.; Hoeckesfeld, L.; Dal Magro, C.B.; Favretto, J.; Barichello, R.; Lenzi, F.C.; Secchi, L.; Montenegro de Lima, C.R,;
Salgueirinho Osdrio de Andrade Guerra, J.B. Green Campus Initiatives as sustainable development dissemination at higher
education institutions: Students’ perceptions. J. Clean. Prod. 2021, 312, 127671. [CrossRef]

Fahrianto, A.S.; Supraba, I; Triatmadja, R.; Kamulyan, B. Universitas Gadjah Mada Drinking Water Supply System (UGM-DWSS)
Potential on Supporting Green Campus Program in Universitas Gadjah Mada. Appl. Mech. Mater. 2018, 881, 55-63. [CrossRef]
Velazquez, L.; Munguia, N.; Platt, A.; Taddei, J. Sustainable university: What can be the matter? J. Clean. Prod. 2006, 14, 810-819.
[CrossRef]

Bautista-Puig, N.; Sanz-Casado, E. Sustainability practices in Spanish higher education institutions: An overview of status and
implementation. J. Clean. Prod. 2021, 295, 126320. [CrossRef]


http://doi.org/10.11606/issn.2238-2593.organicom.2017.144120
http://doi.org/10.1108/IJSHE-08-2017-0126
http://doi.org/10.1108/14676370310455332
http://doi.org/10.1016/j.jclepro.2013.06.007
http://doi.org/10.1108/14676371211242535
http://doi.org/10.1016/j.jclepro.2011.12.011
http://doi.org/10.3390/su11020501
http://doi.org/10.1108/IJSHE-02-2016-0028
http://doi.org/10.1016/j.jclepro.2014.08.063
http://doi.org/10.1016/j.jclepro.2020.121959
http://doi.org/10.1108/14676370710823582
http://doi.org/10.1108/IJSHE-04-2015-0078
http://doi.org/10.1080/13504622.2012.698598
http://doi.org/10.1016/j.jclepro.2012.06.009
http://doi.org/10.1016/j.jclepro.2009.12.009
http://doi.org/10.1016/j.ecolind.2015.11.057
http://doi.org/10.1016/j.jclepro.2012.07.043
http://doi.org/10.1016/j.jclepro.2017.11.085
http://doi.org/10.1016/j.jclepro.2009.07.009
http://doi.org/10.1016/j.jclepro.2015.07.015
http://doi.org/10.1080/02602938.2015.1040719
http://doi.org/10.1016/j.jclepro.2012.09.006
http://doi.org/10.1016/j.jclepro.2021.127671
http://doi.org/10.4028/www.scientific.net/AMM.881.55
http://doi.org/10.1016/j.jclepro.2005.12.008
http://doi.org/10.1016/j.jclepro.2021.126320

Sustainability 2022, 14, 13149 17 of 17

80.

81.

82.
83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

Gericke, N.; Boeve-de Pauw, J.; Berglund, T.; Olsson, D. The Sustainability Consciousness Questionnaire: The theoretical
development and empirical validation of an evaluation instrument for stakeholders working with sustainable development.
Sustain. Dev. 2019, 27, 35-49. [CrossRef]

Al-Nuaimi, S.R.; Al-Ghamdi, S.G. Sustainable Consumption and Education for Sustainability in Higher Education. Sustainability
2022, 14, 7255. [CrossRef]

Edmondson, D. Likert scales: A history. Future Mark. Past 2005, 12, 127-133.

Ahamad, N.R.; Ariffin, M. Assessment of knowledge, attitude and practice towards sustainable consumption among university
students in Selangor, Malaysia. Sustain. Prod. Consum. 2018, 16, 88-98. [CrossRef]

Marcos-Merino, ].M.; Corbacho-Cuello, I.; Hernandez-Barco, M. Analysis of sustainability knowingness, attitudes and behavior
of a Spanish pre-service primary teachers sample. Sustainability 2020, 12, 7445. [CrossRef]

Chemical Engineering Enrollment Data | Texas A&M University at Qatar. Available online: https://www.qatar.tamu.edu/
programs/chemical-engineering/academics/enrollment-data (accessed on 31 August 2022).

Mechanical Engineering Enrollment Data | Texas A&M University at Qatar. Available online: https://www.qatar.tamu.edu/
programs/mechanical-engineering /academics/enrollment-data (accessed on 31 August 2022).

Electrical and Computer Engineering Enrollment Data | Texas A&M University at Qatar. Available online: https:/ /www.qatar.
tamu.edu/academics/ecen/academics/enrollment-data (accessed on 31 August 2022).

Petroleum Engineering Enrollment Data | Texas A&M University at Qatar. Available online: https://www.qatar.tamu.edu/
programs/petroleum-engineering /academics/enrollment-data (accessed on 31 August 2022).

Most Diverse Student Population in Carnegie Mellon Qatar Campus History—Carnegie Mellon University in Qatar. Available on-
line: https:/ /www.qatar.cmu.edu/news/most-diverse-student-population-in-carnegie-mellon-qatar-campus-history/ (accessed
on 31 August 2022).

Fact Sheet | Weill Cornell Medicine—Qatar. Available online: https://qatar-weill.cornell.edu/media-and-news/fact-sheet
(accessed on 31 August 2022).

Record Year for Enrollment at VCUQatar. Available online: https://qatar.vcu.edu/news/record-year-for-enrollment-at-vcuqatar
(accessed on 31 August 2022).

Annual Report 2020-21 by Georgetown University in Qatar—Issuu. Available online: https:/ /issuu.com/sfsqcomm/docs/ar_20
-217ff (accessed on 31 August 2022).

Undergraduate Catalog 2021. Available online: https://my.qatar.northwestern.edu/academic-resources/policies/NU-QUgrad-
Catalog-2020_21Updated-8th-February-20211.pdf (accessed on 31 August 2022).

About Hamad Bin Khalifa University. Available online: https:/ /www.hbku.edu.qa/en/about-hamad-bin-khalifa-university
(accessed on 31 August 2022).

Studies and Reports | Qatar University. Available online: https://www.qu.edu.qa/offices/CSDO/departments/Institutional-
Research-and-Analytic/studies-and-reports (accessed on 31 August 2022).

University of Doha for Science and Technology Opens Admission for Fall 2022 | UDST. Available online: https://www.udst.edu.
qa/about-udst/media/news/university-doha-science-and-technology-opens-admission-fall-2022 (accessed on 31 August 2022).


http://doi.org/10.1002/sd.1859
http://doi.org/10.3390/su14127255
http://doi.org/10.1016/j.spc.2018.06.006
http://doi.org/10.3390/su12187445
https://www.qatar.tamu.edu/programs/chemical-engineering/academics/enrollment-data
https://www.qatar.tamu.edu/programs/chemical-engineering/academics/enrollment-data
https://www.qatar.tamu.edu/programs/mechanical-engineering/academics/enrollment-data
https://www.qatar.tamu.edu/programs/mechanical-engineering/academics/enrollment-data
https://www.qatar.tamu.edu/academics/ecen/academics/enrollment-data
https://www.qatar.tamu.edu/academics/ecen/academics/enrollment-data
https://www.qatar.tamu.edu/programs/petroleum-engineering/academics/enrollment-data
https://www.qatar.tamu.edu/programs/petroleum-engineering/academics/enrollment-data
https://www.qatar.cmu.edu/news/most-diverse-student-population-in-carnegie-mellon-qatar-campus-history/
https://qatar-weill.cornell.edu/media-and-news/fact-sheet
https://qatar.vcu.edu/news/record-year-for-enrollment-at-vcuqatar
https://issuu.com/sfsqcomm/docs/ar_20-21?ff
https://issuu.com/sfsqcomm/docs/ar_20-21?ff
https://my.qatar.northwestern.edu/academic-resources/policies/NU-QUgrad-Catalog-2020_21Updated-8th-February-20211.pdf
https://my.qatar.northwestern.edu/academic-resources/policies/NU-QUgrad-Catalog-2020_21Updated-8th-February-20211.pdf
https://www.hbku.edu.qa/en/about-hamad-bin-khalifa-university
https://www.qu.edu.qa/offices/CSDO/departments/Institutional-Research-and-Analytic/studies-and-reports
https://www.qu.edu.qa/offices/CSDO/departments/Institutional-Research-and-Analytic/studies-and-reports
https://www.udst.edu.qa/about-udst/media/news/university-doha-science-and-technology-opens-admission-fall-2022
https://www.udst.edu.qa/about-udst/media/news/university-doha-science-and-technology-opens-admission-fall-2022

	Introduction 
	Sustainable Development in Education 
	Education for Sustainable Development 
	Education for Sustainable Development in Higher Education Institutes 
	Students and Faculty Engagement 
	Curriculum and Learning Environment 


	Methods 
	Aims and Objectives 
	Survey Design 
	Sampling and Analysis 

	Results and Discussion 
	Description of Participants 
	Knowledge, Attitude, and Practice 
	Student’s Knowledge of Sustainability 
	Student’s Attitude towards Sustainability 
	Student’s Practice towards Sustainability 

	Curriculum, Community, and Campus 
	Sustainability Knowledge, Attitude, and Practice Taught through Curriculum, Community, and Campus 

	Conclusions 
	References

