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Abstract

This research aims to analyse the perception and integration of environmental sustainability
within the Political Science, Economics, and Engineering departments at a large university in
Istanbul. Acknowledging that universities play a crucial role in fostering sustainability
through education, the study tries to understand how disciplines conceptualize and
incorporate environmental sustainability into teaching and research. The theoretical
foundation for this research is systems thinking, interdisciplinary learning, and constructivist
epistemology. These frameworks are useful in understanding how knowledge is constructed
across disciplinary boundaries and how such constructions influence sustainability literacy.
The study employs a mixed methods approach by combining semi-structured interviews with
faculty members and quantitative surveys administered to students across the three
departments. This methodological design is used then to conduct a comparative analysis of
faculty and student perspectives, to demonstrate how disciplinary epistemic cultures and
institutional barriers or enablers to sustainability integration. The findings aim to inform
future strategies for embedding environmental sustainability more effectively within higher
education curricula and departmental practices, particularly in the Turkish academic context.
The findings reveal that while sustainability awareness exists across all three departments,
evne if integration remains fragmented, therefore what emerges is that effective sustainability
integration requires paradigmatic shifts in higher education structures, moving beyond
disciplinary silos toward approaches that foster the integrated understanding and systems

thinking that environmental challenges demand.
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Introduction

Istanbul is a city that is growing and developing rapidly, which poses relevant sustainability
challenges represented by air pollution, waste management, energy consumption, and water
scarcity. All of these challenges ask for a workforce that has been equipped with the tools and
knowledge to face them. Universities play a significant role when it comes to educating new
generations on topics such as sustainability. Therefore, this research aims to analyze how
environmental sustainability is perceived and integrated at a large univeristy in Istanbul and

examining the departments of political science, economics, and engineering.

Universities can have a key role in the promotion of sustainability since they can be used as

tools to educate responsible citizens, integrate sustainability into research, and promote



sustainability in society ("The Role of Universities in Promoting Sustainability," 2006).
Berchin et al. also underline how it would be relevant for universities to move away from
rigid disciplinary boundaries and foster more comprehensive and systemic thinking. It is
highlighted how "Education for Sustainable Development (ESD) acts as a crucial tool for the
establishment of ecologically responsible cultures in society, engaging professors as builders,

holders, and transmitters of an ecological culture" (Berchin et al., 2021).

The relevance of the role played by higher education institutions is also underlined in Agenda
2030, which states: "Education is critical for promoting sustainable development and
improving the capacity of the people to address environment and development issues"
(United Nations, 2015, as cited in "The Role of Universities in Promoting Sustainability,"
2006). However, this kind of switch is hindered by issues such as the lack of faculty training,
the fragmentation of academic disciplines, and limited financial support. Additionally, faculty
members and administrators often lack familiarity with sustainability principles, making it
difficult to integrate them into their institutions. The complex nature of sustainability requires
the use of education for sustainable development (ESD), which can model sustainability in
the core functions and systems of the university. Universities should be the ones in charge of
environmentally educating future leaders. Therefore, a whole-of-university approach, as
described by McMillin & Dyball, should be used to link research, education, and operational
activities and show the real-world application of sustainability to students. Integrating
sustainability into the university curriculum has several benefits since it encourages students
to be involved in campus sustainability initiatives, fosters ecological literacy, builds trust
among stakeholders, and provides meaningful learning experiences. Students gain skills and
knowledge through hands-on experience, contributing to their development as future leaders
in sustainability (McMillin & Dyball, 2009). Zaléniené and Pereira (2021) emphasize that
higher education institutions (HEIs) have the potential to play a fundamental role in
promoting global sustainability by fostering a sustainability mindset, which is essential for
advancing the United Nations Sustainable Development Goals (SDGs). Zaléniené and Pereira
(2021) emphasize that higher education institutions (HEIs) have the potential to play a
fundamental role in promoting global sustainability by fostering a sustainability mindset,
which is essential for advancing the United Nations Sustainable Development Goals (SDGs).
In this perspective, the incorporation of sustainability principles into HEIs’ curricula,
organizational culture, and operational practices is crucial to this transformative role, since it

enables institutions to act as catalysts for societal change. The United Nations Decade of



Education for Sustainable Development (2005-2014) represented a turning point for the
integration of sustainability into education systems worldwide, thanks to the promotion of
participatory learning, critical thinking, and multi-stakeholder engagement (Zaléniené &
Pereira, 2021). Using this as a reference, the 2015 SDGs pose particular emphasis on
education, specifically quality education (Goal 4), as the cornerstone for achieving all
sustainability targets by empowering learners with the knowledge, skills, values, and attitudes
necessary for systemic change (UNESCO, 2018; Zaléniené¢ & Pereira, 2021). Talking about
the SDGs is important to underline how HEIs play a crucial role in promoting many of them
such as poverty alleviation (Goal 1), health and well-being (Goal 3), gender equality (Goal
5), decent work and economic growth (Goal 8), responsible consumption and production
(Goal 12), climate action (Goal 13), and peace and justice (Goal 16) (Zalénien¢ & Pereira,
2021). A relevant concept in sustainability education is represented by “sustainability
mindset,” characterized by systems thinking and interdisciplinary approaches that integrate
environmental, social, and economic dimensions (Kassel et al., 2016; UNESCAP, 2015). This
kind of mindset encourages thinking interdisciplinary to tackle complex global challenges
holistically (Zaléniené & Pereira, 2021). Zaléniené & Pereira (2021) also highlight how
relevant the role played by education is in enhancing sustainability outcomes since empirical
analyses, involving data from 120 countries, reveal strong linkages between higher education
indicators (such as tertiary enrollment and expenditure) and environmental, social, and

economic performance metrics.

Speaking more specifically about Istanbul, the city is facing significant challenges due to
population pressure, which has led to significant water management challenges, including
water scarcity, pollution, and inefficient governance (Van Leeuwen & Sjerps, 2016). Another
city issue is rapid urbanization, increasing car ownership, and fragmented governance
structures, which have led to severe mobility problems, including chronic traffic congestion,

overcrowded public transport, and environmental degradation (Canitez et al., 2020).

Despite all of these sustainability-related issues, Son-Turan and Lambrechts (2019) highlight
how there's a disconnection between sustainability research and actual sustainability practices
within Turkish universities. Even if academic research on sustainability is increasing, the
same cannot be said for concrete institutional policies or campus-wide sustainability
strategies. This is because universities may have programs on sustainability, but this doesn't

necessarily translate into changes in the curriculum or administrative policies (Son-Turan &
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Lambrechts, 2019). Another study by Cavas, Ertepinar, and Teksoz (2014) highlights how
sustainability is rarely integrated into teacher education programs in Turkey, and many
lecturers argue that their universities don't promote it in either curriculum design or faculty

development.

The research questions this work aims to give an answer to are related to perception analysis,
and so how do students and faculty in the political science, economics and engineering
departments at the University perceive environmental sustainability. The other reaserch
question is to what extent is environmental sustainability currently incorporated into the
teaching, research, and departmental practices at the University, and what are the barriers and
enablers to implementing environmental sustainability within these academic contexts. The
main scope of this research is to analyze perceptions and integration of environmental
sustainability across three departments at the turkish University. To reach this scope
semi-structured interviews with academics from political science, economics, and
engineering departments are conducted, surveys to students from these three departments are
administered, after this a comparative analysis between professors' perspectives and students'
perceptions is carried out in order to identify gaps and opportunities for better integration of

environmental sustainability

It should be noted that this research focuses exclusively on environmental sustainability,
deliberately excluding social and economic dimensions of sustainability. This focused
approach will allow for deeper analysis of environmental aspects within the specified

departments.'

Furthermore, there are some aspects that are outside the scope of this research such as the
development of a sustainability curriculum, the implementation of sustainability initiatives,
the evaluation of university-wide sustainability policies beyond the three departments and the

analysis of social and economic sustainability dimensions.

What should be noted is that even though sustainability has became a relevant topic in both
academic literature and global policy frameworks, its incorporation into HEIs is still
fragmented. Many scholars acknowledge the importance of HEI when it comes to create

sustainable societies through education, research, and community engagement. Agenda 2030

! Therefore it must be noted that, from now on, when using the term “sustainability” the research will refer
exclusively to environmental sustainability
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and the United Nations Sustainable Development Goals (SDGs) highlight the crucial role
played by HEIs in enhancing sustainability. Authors like Zaléniené¢ and Pereira (2021) and
Berchin et al. (2021) underline the need for a systemic, interdisciplinary approach in higher
education to cultivate a "sustainability mindset" among students. Even if this theoretical
consensus is present and it’s growning it’s still not enough since in the practice it’s evident
how a disconnect between sustainability rhetoric and actual institutional practices is present.
Studies have demonstrated that many universities, specifically in Turkey, are characterised by
limited strategic planning, insufficient faculty training, rigid disciplinary structures, and
scarce financial resources—all of which obstacle the effective integration of sustainability
principles across curricula and institutional systems (Ongan, 2014; Son-Turan & Lambrechts,
2019; Yarime et al., 2022). This disconnect, as already pointed out, is particularly evident in
Turkey, in fact even if research on sustainability topics has grown, implementation at the
institutional level is not present. What emerges is that faculty and administrative staff often
lack the awareness, incentives, or institutional support needed to include sustainability
practices within academic programs. The result of this situation is that sustainability is often
confined to isolated courses, voluntary initiatives, or external partnerships, rather than being

structurally embedded in the core mission of universities.

Therefore the aim of this study is tackling this gap by analysing how environmental
sustainability is perceived and integrated within three key academic departments—Political
Science, Economics, and Engineering—at a major Turkish university, using Istanbul as a case
study. The research focuses on both faculty and student perspectives to better understand the
systemic barriers, structural constraints, and disciplinary silos that contribute to the
theory—practice divide in sustainability education. This case-based, interdisciplinary inquiry
aims to illuminate how sustainability is (or is not) embedded into the lived realities of
academic institutions, and what leverage points might exist for bridging the gap between

theoretical frameworks and operational implementation.
Research Goal and Questions

- How do students and faculty in the political science, economics and engineering

departments at the university in Istanbul perceive environmental sustainability?

- To what extent is environmental sustainability currently incorporated into the teaching,

research, and departmental practices at the university in Istanbul?

12



The main scope of this research is to analyze perceptions and integration of environmental
sustainability across three departments at the university in Istanbul. To reach this scope, the
following steps are followed: conduct semi-structured interviews with academics from
political science, economics, and engineering departments; administer surveys to students
from these three departments; perform comparative analysis between professors' perspectives
and students' perceptions and identify gaps and opportunities for better integration of

environmental sustainability
1. Literature review

In higher education, the concept of sustainability is more and more linked to the
“sustainability mindset” expression, which places the accent on systems thinking, critical
reflection, and interdisciplinary approaches that span environmental, social, and economic
dimensions (Kassel et al., 2016; UNESCAP, 2015). This kind of perspective is useful when it
comes to problem-solving and allows students and institutions to tackle complex global
challenges more effectively. Zaléniené and Pereira (2021) strengthen this view by underlying
how education plays a transformative role in enhancing sustainable development. Their study,
by taking into consideration data from 120 countries, highlights strong correlations between
tertiary education indicators and national performance across key sustainability metrics.
These results corroborate the idea that education not only enhances individual awareness but
also contributes to macro-level societal outcomes. Apart from individual awareness, what is
crucial to reach a meaningful sustainability integration is systemic change within higher
education institutions (HEIs). Mader et al. (2013) underline that universities that include
sustainability into strategic documents and develop dedicated sustainability offices or
coordinators are more successful in translating their sustainability goals into practice. They
discuss that multi-level collaboration, across, for example, curriculum development, campus
operations, and community outreach, is fundamental, and these efforts should be enhanced by

coherent institutional policies.

Even though sustainability charters and declarations have started to gain popularity, many
HEIs are still struggling with actual implementation. In this sense, Ramos et al. (2015) and
Denman (2009) observe that sustainability efforts are often fragmented, limited to individual
departments or projects, and disconnected from institutional governance. Ceulemans et al.
(2015) further discuss a lack of concrete action plans, assessment tools, and transparent

reporting mechanisms, and how all of these together cause a gap between institutional
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rhetoric and operational reality. Lozano et al. (2013) argue that these gaps are the sign of a
deeper institutional inertia and the continued dominance of traditional disciplinary silos,

which inhibit integrated thinking and cross-campus collaboration.

Speaking more specifically about the Turkish context, several studies have underlined that
HEISs are still in the early stages of developing comprehensive sustainability strategies. Ongan
(2014), for example, conducted a comparative analysis between Turkish and European
universities, and through this research, she concludes that Turkish institutions have largely
lagged behind their European counterparts in both the implementation and institutionalization
of sustainability practices. This gap is attributed to the absence of regulatory drivers but also
to a lack of comprehensive and holistic campus sustainability strategies. Therefore, Ongan
(2014) proposes to integrate a holistic approach to sustainability by including environmental,
social, and economic dimensions. Key elements of this approach include resource
management (energy, water, waste, transportation, procurement, and food), sustainable
campus planning, integration of sustainability into education and research, stakeholder
engagement, and development of formal governance structures to support ongoing

sustainability efforts (Ongan, 2014).

Magin et al. (2020) investigate the relevance of educational activities on the awareness and
knowledge of administrative staff regarding Zero Waste Management (ZWM) practices. After
the introduction of the Zero Waste Regulation in 2019, promoted by the Turkish Ministry of
Environment and Urbanization, Istanbul Technical University (ITU) incorporated this
framework into its broader "Green Campus" initiative. The starting point of this initiative was
acknowledging the crucial role played by education when it comes to the achievement of
sustainability goals within Higher Education Institutions, and for this reason, the ITU
introduced a series of non-formal education programs targeting administrative staft during the
2019-2020 academic year. Even though the results indicated a rise in awareness, the authors
underline that individual efforts alone are insufficient; institutional leadership and formal
curricular integration are crucial for sustained transformation. This is echoed by Dagiliiité et
al. (2018) and Akpulat (2019), who argue that structural and cultural shifts, specifically in
leadership, governance, and pedagogy, are necessary to foster long-term sustainability
outcomes. In this sense, Karapinar and Govdeli (2022) highlight further structural limitations
by examining accounting curricula across Turkish universities. What they find is that very

few programs include sustainability-related content. This leads to an ongoing marginalization
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of sustainability within mainstream academic planning and underscores the need for

mandated curricular reform.

Yarime et al. (2022) conducted a broader institutional study by analysing how Turkish
universities keep treating sustainability as a peripheral concern. This marginalisation is due to
a lack of strategic planning and institutional commitment to embedding sustainability into all
aspects of university operations (Yarime et al., 2022). Another issue is the low level of
awareness and engagement among both faculty and administrative staff. Cultural attitudes
that prioritize short-term gains over long-term sustainability objectives further hinder
progress (Yarime et al., 2022). Also, the absence of robust monitoring and evaluation systems
plays a crucial role since it prevents universities from assessing the effectiveness of their
sustainability initiatives. This deficiency makes it difficult to replicate successful practices or

learn from unsuccessful ones (Yarime et al., 2022).

Therefore, while the Turkish higher education system has experienced a rising awareness of
sustainability, relevant gaps are still present when it comes to institutional implementation. A
recent study by Yilmaz Findik and Ergetin (2023) carried out a detailed analysis of strategic
plans from 27 Turkish universities to examine how the SDGs are integrated into institutional
planning. Their results evidence that although quality education (SDG 4) and strong
institutions (SDG 16) were the most frequently mentioned goals, others, such as climate
action (SDG 13), no poverty (SDG 1), and clean water (SDG 6) were absent. This lack of
coverage underscores a limited, and often fragmented, engagement with the full spectrum of
SDGs. The study points out that even leading institutions tend to overlook a certain subset of
goals. The study relates this limited focus to a lack of awareness and institutional capacity to
incorporate sustainability as a cross-cutting theme. Despite mandates for strategic planning
under Turkish law, many universities still approach the SDGs as peripheral rather than central
to their mission. This finding aligns with previous literature highlighting fragmented
implementation, lack of leadership, and cultural resistance to systemic change (Ceulemans et

al., 2015; Lozano et al., 2013b; Yarime et al., 2022).

Strategic and institutional efforts are not the only ones that should be taken into consideration
when trying to enhance sustainability competencies in students; in fact, the literature strongly
supports the integration of real-world learning opportunities as a key mechanism. Brundiers,
Wiek, and Redman (2010) underline that theoretical instruction by itself is not enough to

prepare students for the complex, dynamic challenges of sustainability. Instead, they propose
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embedding experiential, problem-oriented learning into the core of sustainability education.
Their work is based on a study of a multi-year curriculum model at Arizona State
University’s School of Sustainability, and highlights a “functional and progressive” sequence
of learning experiences. This model is made of class simulations and stakeholder interactions,
and its main focus is on capstone projects where students co-design and implement
sustainability solutions in collaboration with community partners. These approaches are
useful cause they not only enable students to enhance systems thinking and strategic
planning, but also foster collaboration, communication, and adaptive learning. Their study
aligns with the necessity, highlighted by other literature on sustainability education, for a shift
toward transformative learning models, thanks to which students are not passive recipients of
knowledge but active participants in sustainability transitions. This approach resonates with
the views of Wiek et al. (2011) and Sterling (2003), who recognise the importance of
curriculum designs that promote anticipatory thinking, normative reasoning, and practical

problem-solving through experiential learning.

By centering education around lived sustainability challenges, real-world learning creates
opportunities for deep learning and student empowerment. These models demonstrate how
higher education can evolve beyond its traditional boundaries to become a proactive force for

sustainable societal change.

2. Theory and Epistemology

2.1 Theoretical Framework and Analytical Application

This research uses systems thinking as the primary theoretical framework while
interdisciplinary learning theory and constructivist learning theory are employed as
complementary analytical lenses. These frameworks are used during the data gathering and

for analysis of sustainability integration across three departments at the Turkish university.

Systems Thinking, specifically how it has been analyzed and developed by scholars like von
Bertalanffy (1968), Meadows (2008), and Capra (1996), represents the central analytical
framework. Systems thinking looks at sustainability challenges not as isolated issues but
rather as interconnected systems with complex feedback loops, emergent properties, and

non-linear relationships. This approach is then particularly useful for understanding how
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sustainability is conceptualized, taught, and incorporated in the intricated institutional

systems of higher education.

Sterling's (2003) "levels of knowing" framework is utilised to categorize and decipher how
academics and students understand and engage with sustainability concepts across three
distinct levels. The first level of knowing that is employed is first-order learning (doing
"better things") which is about identifying basic sustainability facts and information present
in curricula without questioning underlying assumptions or paradigms. The second is the
second-order learning (doing "things better") which is analyzing metacognitive approaches to
sustainability teaching that investigate connections between elements but maintain existing
paradigms. While the last one is the third-order learning which has to do with examining
evidence of transformative learning that fundamentally shifts worldviews and aknowledges

the interconnectedness of systems.

During analysis of interview data from academics, the research specifically identifies how
respondents define sustainability in relation to systems complexity. This is done by, for
example, looking at how a member of the engineering faculty might refer to pollution solely
as a technical problem, and this would indicate first-order thinking, while another one
discussing feedback loops between technological solutions, policy frameworks, and social
behaviors would demonstrate systems thinking compatible with third-order learning. This
kind of analytical approach is useful in uncovering the depth of systems thinking across
departments and identifying potential intervention points for strengthening sustainability

education.

Furthermore the research also employs Meadows' (2008) concept of "leverage points" which
refers to places within intricate systems where small shifts can lead to relevant changes; this
concept is utlised to analyze how sustainability might be more effectively integrated into the
university system. By identifying structural barriers, policy resistance, and potential
intervention points within the university's systems, this research generates practical insights

for institutional transformation.

For what concerns the complementary theoretical lenses that are used these are the
Interdisciplinary Learning Theory (Klein, 1990, 2010; Repko, 2008) which is employed to
comprehend how knowledge about sustainability is constructed, shared, and potentially siloed

across the three departments. By using a systems perspective it can be noted how disciplinary
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boundaries can serve as structural barriers that fragment comprehension of interconnected
sustainability issues. The concept of "boundary crossing" (Akkerman & Bakker, 2011) is
used to detect circumstances where academics and students cross disciplinary boundaries
when engaging with sustainability challenges. The other complementary lense is
Constructivist Learning Theory (Piaget, 1950; Vygotsky, 1978) which helps to understand
how sustainability knowledge is actively constructed within specific educational contexts.
This perspective is useful since it strengthens the systems analysis by focusing on how
individual and social learning activities interact with wider institutional systems. For
example, Vygotsky's zone of proximal development concept is employed to better understand
how academics define their pedagogical approaches to sustainability education, while
situated learning theory (Brown, Collins & Duguid, 1989) is useful in analysing how

contextual learning experiences relate to Istanbul's specific environmental challenges.

By integrating these complementary theoretical perspectives with systems thinking as the
central framework, this research provides a holistic understanding of how sustainability is

conceptualized and integrated across disciplinary boundaries at the Turkish university.

2.2 Epistemological Foundation and Research Application

This research uses a constructivist epistemology that is applied in the data collection and
analysis. Constructivism isn’t employed as an abstract concept, but it serves as a practical
framework for framing how knowledge about sustainability is created, validated, and
disseminated within specific departmental contexts at the University in Istanbul. The
constructivist vision according to which knowledge is socially constructed and contextually
situated (Berger & Luckmann, 1966) is used to structure the analysis on how disciplinary
contexts shape sustainability understanding. This kind of epistemological approach is
particularly useful when interpreting differences in sustainability conceptualization across
departments. For instance, if Engineering students demonstrate more technical definitions of
sustainability while Political Science students emphasize governance aspects, this is analyzed
not as simple variation but as evidence of how disciplinary contexts actively construct

different sustainability meanings.

2.3 Integration of Theory and Methods
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The theoretical frameworks mentioned above are not just background concepts but are
actively used to shape the research design and analytical process. For example, in the case of
the interview protocol design, the semi-structured interview questions have been written to
obtain data that can be processed through systems thinking, with complementary insights
from interdisciplinary learning and constructivist frameworks. Questions about
cross-departmental cooperation generate data analyzable through boundary crossing
concepts, while questions about teaching methods produce responses that can be interpreted
through constructivist learning theory. While in the case of the survey instrument
development, this includes items explicitly designed to measure constructs from systems
understanding, perceptions of interdisciplinary opportunities, and experiences with
constructivist teaching approaches. Then there is the analytical coding scheme; in fact, a
theoretically-informed coding scheme is developed for qualitative data analysis, with codes
derived from systems thinking concepts such as feedback loops, emergence, resilience, and
Sterling's three levels of learning. Secondary codes capture elements related to boundary
crossing and constructivist pedagogy. And lastly, the comparative analysis framework; the
theoretical framework guides the comparative analysis between departments by providing
specific dimensions for comparison, such as the depth of systems understanding, recognition
of feedback loops, and awareness of leverage points for systemic change.

By applying these theoretical frameworks to understand empirical data, this research moves
beyond description to provide theoretically grounded insights into how sustainability is
understood and integrated across disciplinary boundaries at the University in Istanbul. This
approach produces findings that contribute not only to understanding the specific case but
also to broader theoretical discussions about sustainability education in higher education

institutions.
3. Methodological Approach

This research employs a constructivist and interpretivist paradigm, and therefore it
acknowledges that knowledge is co-constructed between the researcher and
participants within specific socio-cultural and disciplinary contexts. The thesis is
informed by ethnographic and phenomenological principles, since it uses
semi-structured interviews to explore how university academics perceive and
experience environmental sustainability. Surveys, on the other hand, are employed to

obtain broader trends and perceptions among students, the depth of lived experience

19



and contextual immersion is primarily accessed through interviews, acknowledging
that surveys, by design, provide limited insight into experiential and co-constructed

meaning-making.

3.1 Justification for Case Selection: Tiirkiye and Istanbul University

The reason for choosing Tiirkiye—and specifically Istanbul—as the focus of this research has
to do with contextual urgency and analytical relevance. Istanbul in fact is the largest and most
rapidly expanding urban center in Turkey and for this motive it’s struggling with severe
environmental sustainability challenges. These include escalating air pollution, inefficient
waste management systems, rising energy consumption, water scarcity, and unsustainable
urban sprawl (Van Leeuwen & Sjerps, 2016; Canitez et al., 2020). The city's rapid population
growth and urbanization, coupled with fragmented governance and outdated infrastructure,
have created complex, multi-scalar environmental pressures that demand systemic responses.
Even if all the issues listed above require urgent intervention the institutional responses have
been slow and often reactive rather than proactive. While the city keeps on growing, the
adaptation of environmental governance and educational frameworks is insufficient. This
whole situation is what makes Istanbul a relevant case for understanding how universities are
addressing sustainability imperatives. In this context, the University taken into consideration
in Istanbul can be representative of many public universities in Tiirkiye and this because is an
historically relevant and large-scale institution with a diverse academic portfolio, but
nonetheless it displays the main trend in the Turkish higher education system: the rhetorical
embrace of sustainability without corresponding systemic integration. While Tiirkiye has
formally implemented international sustainability goals (e.g., the SDGs), and policies like the
Zero Waste Regulation have been adopted, universities are still largely in the early stages of
developing and institutionalizing comprehensive sustainability strategies (Ongan, 2014;
Son-Turan & Lambrechts, 2019). This disconnect between the urgency of urban
environmental challenges and the slow academic institutional response reflects a huge
gap—both in practice and in the literature. Prior studies are for sure relevant but they have
focused mainly on conceptual frameworks for Education for Sustainable Development (ESD)
or on isolated case studies of individual initiatives. Few researches have systematically
analyzed how sustainability is perceived, understood, and operationalized across different
academic deparments within a single institution, specifically when referring to Istanbul
context. In addition to all of this scholars such as Yarime et al. (2022) have highlighted that

Turkish universities often perceive sustainability as a peripheral concern. Strategic plans are
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rarerly thought to reach an holistic engagement with environmental priorities, and there is
limited empirical research on the internal barriers that hinder incorporation. This causes a
crucial knowledge gap in understanding not only how sustainability can be included into
university systems, but how institutional inertia, structural constraints, and local urban

realities shape or obstacle this incoporation.

4. Data Collection Methods

The research uses a mixed-methods approach combining qualitative interviews with

quantitative surveys:
4.1 Semi-structured interviews

As underlined by Bryman et al., these kinds of interviews provide flexibility and depth (2021,
p. 88) and are useful in understanding faculty perspectives on sustainability education. The
study includes three in-depth semi-structured interviews, each with a faculty member
representing one of the following departments: Political Science, Environmental Engineering
and Economics. These departments were chosen for their contrasting epistemic cultures and
their potential to engage with environmental sustainability from distinct disciplinary angles.
Additionally, these specific departments were selected because they offer courses taught in
English, which facilitates communication during interviews and ensures that international
faculty members can participate fully in the research process. The use of English-taught
courses also allows for broader dissemination of findings within the international academic
community studying sustainability in higher education. Faculty members have been selected
based on their teaching or research activity related to sustainability, policy, environment, or
urban development. Furthermore the academics were chosen by taking into consideration
their involvement in sustainability-related teaching or research, as well as their leadership
roles within their faculties, in fact each of them has served or is currently serving as a vice
dean. The participants consisted of two females and one male, it is therefore important to
underline how the study does not conduct a gender or equity analysis, and therefore
overlooks how sustainability education may intersect with broader issues of inclusion and

diversity.

Each interview lasted between 45 and 60 minutes and it has been conducted in person or via
secure video conferencing (e.g., Zoom), based on participant preference. Interviews have

been audio-recorded (with consent) or documented through detailed field notes when
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recording is not permitted. The interview data have been transcribed verbatim and

pseudonymized.

Interviews are guided by four thematic clusters: personal and disciplinary understanding of
environmental sustainability, integration of sustainability into curriculum and pedagogy,
institutional challenges and opportunities and reflections on student engagement and

interdisciplinary collaboration.
The interview guide is included in Appendix A.
4.2 Student Surveys

To complement the qualitative data, a quantitative survey is conducted with a target of 90
students, evenly distributed across the three selected courses: 30 students from Political
Science, 30 students from Environmental Engineering and 30 students from Economics.

The surveys is online using Google Forms and distributed via university mailing lists, student

WhatsApp groups, and in-class invitations (with instructor approval).

The survey includes both closed-ended (Likert-scale, multiple choice) and open-ended
questions covering: students’ conceptual understanding of environmental sustainability,
perceptions of sustainability integration in their program, interest in environmental issues and
sustainability-related activities and evaluation of faculty and institutional engagement on

sustainability topics.
The survey form is included as Appendix B.
4.3 Comparative Analysis:

Data from both methods are analyzed to: compare perceptions across the three departments,
identify gaps between faculty and student perspectives, determine patterns in how
sustainability is understood in different disciplinary contexts and identify barriers to
sustainability integration that are common across departments or unique to specific

disciplines.

5. Participant Selection and Ethical Considerations
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5.1 Inclusion criteria:

Faculty participants must be teaching in the Political Science, Environmental Engineering, or
Economics departments. Faculty members have been selected based on their teaching or
research activity related to sustainability, policy, environment, or urban development and on
the base that they work in English taught courses. Furthermore the academics were chosen by
taking into consideration their involvement in sustainability-related teaching or research, as
well as their leadership roles within their faculties, in fact each of them has served or is
currently serving as a vice dean. In addition to this it must be highlighted that the study does
not conduct a gender or equity analysis, and therefore overlooks how sustainability education

may intersect with broader issues of inclusion and diversity.

For what concerns the student participants, they must be currently enrolled in undergraduate

or master’s programs within the same departments.
5.2 Justification for Sample Size and Selection

The choice of selecting one academic per department (for a total of three) and 90 students is
motivated by several established qualitative research principles. For example Patton (2015),
underlines how sampling in qualitative research gives greater importance to depth over
breadth, seeking "information-rich cases" that illuminate the research questions rather than
statistical representativeness. Then the decision of interviewing one faculty member per
department also aligns with Malterud, Siersma, and Guassora's (2016) concept of
"information power," which highlights how sample size adequacy has to do with the
specificity of the research aim, sample specificity, theoretical background, dialogue quality,
and analysis strategy. Therefore since the research wants to focus on environmental
sustainability across three predetermined departments, the narrow scope increases
information power, thereby reducing the required sample size. Furthermore, there are Guest,
Bunce, and Johnson (2006) who discuss about thematic saturation in homogeneous groups
and how this tends to happen within the first six interviews, with basic elements appearing as
early as three interviews. Since each academic is supposed to represent a distinct epistemic
culture (Knorr Cetina, 1999), the heterogeneity across departments balances for the small
within-department sample size by highlighting different disciplinary perspectives. In addition
to that, as already pointed out, the faculty members were selected because they teach

sustainability-related course, they covered or are currently covering leadership roles (vice
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deans), and are involved in English-taught courses. All of these elements embody what
Patton (2015) calls "criterion sampling”, this tecnique guarantees that participants have both
the expertise and institutional position necessary to provide insights into departmental
sustainability integration. Morse (2000) in this sense underlines that when participants are
chosen based on their knowledge and experience with the field that’s being studied, fewer
participants are needed to achieve data adequacy. Then the research also uses what Yin
(2018) describes as a "multiple-case embedded design," where each department represents a
case, and individual faculty members are embedded units of analysis. This approach poses
the accent on analytical generalization over statistical generalization, aiming at analysing

patterns and mechanisms rather than establish population parameters (Yin, 2018).

For what concerns the 90-student survey sample this reflects what Creswell and Plano Clark
(2017) define "convergent mixed methods," where quantitative data triangulates and expands
upon qualitative findings. So while this sample size is not that wide for quantitative research,
it is adequate for exploratory mixed-methods studies that have the goal of analysing patterns
rather than establishing statistical significance (Tashakkori & Teddlie, 2010). Then the equal
distribution (30 students per department) aligns with what Patton (2015) defines as "stratified
purposeful sampling," ensuring representation across the three epistemic cultures under

research.

In addition to all of this there are other practical reasons that motivate this sample size
selection. The very first reason has to do with time constraints, in fact the timeline for the
thesis writing was pretty thight (only 2 months) and it needs what Miles, Huberman, and
Saldafia (2020) term "bounded data collection." Extended data collection could compromise
the quality of analysis and synthesis phases, particularly given the intensive transcription and
coding requirements for qualitative interviews. Another motivation has to do with geographic
and access limitations, this aspect has been noted by authors like Stake (1995), who
underlines how case study research often leads to geographic and institutional access
constraints that limit sample expansion. In this sense the focus on English-taught courses it’s
useful since it eases communication, but it also limits the available participant pool. Another
limitations has to do with the resource available, in fact, following Patton's (2015) principle
of "do-ability," the sample size reflects realistic resource allocation for a thesis-level study,
ensuring adequate time for thorough data analysis rather than superficial coverage of a larger

sample. Therefore referring to Lincoln and Guba's (1985) distinction between generalizability
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and transferability, what this research tries to do is giving rich, contextual descriptions that
allow readers to assess the applicability of findings to their own contexts. The detailed
theoretical framework and thick description of the Istanbul university context facilitate what
Maxwell (2013) names "proximal similarity" which is the ability to generalise findings to
similar contexts. Lastly this sample choice has also to do with the willingness of selecting
participants based on theoretical considerations rather than statistical representation. This
approach aligns with Glaser and Strauss's (1967) theoretical sampling logic, where the aim is
to develop and test theoretical propositions rather than describe population characteristics.
These methodological choices mirror what Sandelowski (1995) defines as "adequacy" in
qualitative research which is about having enough data to support the research claims without

excessive redundancy.
5.3 Exclusion criteria:

Faculty or students from other departments are not included to maintain the study’s
disciplinary focus.

For what concerns the students, those not currently enrolled in relevant courses are excluded.
Informed consent is collected from all participants. An Information Sheet details the study’s

aim, voluntary nature, data handling practices, and participants' rights.
The consent form is included as Appendix C.

Pseudonymization is employed throughout the study. Faculty is referred to with general
identifiers such as "Political Science Faculty," "Engineering Faculty," and "Economics

Faculty." No real names or identifying details appear in the final thesis.

Ethical issues are central to social research, particularly concerning informed consent,
privacy, and researcher bias (Bryman et al., 2021, p. 210). Therefore, the ethical issues taken

into consideration are:

1. Informed Consent: all participants (faculty and students) are informed about the
purpose, scope, and voluntary nature of their participation; consent forms outline how
data are used, stored, and shared

2. Confidentiality and Anonymity: responses from interviews and surveys are
anonymized to protect participants' identities; any quotes or insights used in reports

are not linked to specific individuals unless permission is granted
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3.

Inclusivity: Istanbul is a diverse city with different perspectives on sustainability; care
is taken to include varying views on environmental issues. Therefore during the
faculty interviews open-ended questions are used to allow participants to express their
own opinion on sustainability without imposing predefined frameworks or normative
expectations. Particular attention is paid to avoiding assumptions about participants’
cultural backgrounds, political views, or disciplinary approaches to environmental
issues. Furthermore, the language used in both the interviews and surveys is
non-judgmental, and accessible, minimizing technical jargon that may create barriers
for participants from different academic or cultural backgrounds. In preparing the
student survey, questions are framed broadly to incorporate different interpretations of
sustainability, recognising that perspectives on environmental challenges may differ
based on students’ disciplinary training, personal experiences, and cultural contexts.
In addition to this, the survey avoids prescriptive definitions of sustainability, in order
for students to express their own understandings. Additionally, the data analysis
process adopts a reflexive stance, aknowledging that participant responses are situated
within specific socio-cultural and institutional contexts. Finally, respondent validation
is adopted, and so preliminary interview findings are shared with faculty participants
to confirm that their views have been accurately understood and elaborated. This
practice further reinforces a culturally sensitive and respectful research process
Avoiding Researcher Bias: the researcher tries to ensure that findings emerge
organically from participant responses rather than reflecting preconceived ideas;
respondent validation (sharing preliminary findings with participants for feedback)
are used to validate qualitative findings

Data Protection: all data collected are stored in a secure way and managed in
compliance with relevant data protection regulations, including the General Data
Protection Regulation (GDPR) where applicable. Survey responses are collected via
Google Forms and stored in password-protected digital files accessible only to the
primary researcher. Interview recordings are securely stored on an encrypted drive,
and once transcribed, the original audio files are deleted after the validation phase,
unless participants explicitly consent to longer-term storage. All personal identifiers
are removed during the transcription process, and participants are assigned
pseudonyms to ensure anonymity. Any potentially identifying information mentioned
during interviews is omitted or disguised during the analysis and reporting phases.

Aggregated survey data are reported without reference to individual participants or
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small groups that could potentially lead to re-identification. Access to raw data is
restricted strictly to the researcher and, if necessary, the research supervisor for
auditing purposes. No data is shared with third parties. Data are retained only for the
duration necessary to complete the research project and any associated evaluations,
after which all identifiable information are permanently destroyed in a secure manner.
Participants are fully informed about these data protection measures during the
consent process, ensuring transparency and reinforcing the voluntary and confidential

nature of their participation

6. Data Processing and Analysis
6.1 Interview Analysis

The collected data underwent thorough an analysis to guarantee validity and reliability of
findings. Initially, qualitative data from interviews were transcribed verbatim. A thematic
analysis was then used to identify patterns and insights within the data. Thematic analysis
was chosen due to its flexibility and capacity to provide a rich, detailed, yet complex account
of data (Braun & Clarke, 2006). This method involves several key stages: familiarization
with data, generation of initial codes, searching for themes, reviewing themes, defining and
naming themes, and producing the final report. To ensure the trustworthiness of the analysis,
strategies outlined by Lincoln and Guba (1985) were adopted, including credibility through
respondent validation. Themes will be identified both inductively from the data and

deductively from the theoretical framework.
6.2 Survey Analysis

Survey data are analyzed using descriptive statistics (mean, frequency, percentage) with
Excel. The open-ended responses are lightly coded thematically to extract qualitative insights

that complement the quantitative trends.

6.3 Data Collection Setting

All data are collected on the University in Istanbul over a period of approximately two
months. Interviews are conducted in-person on campus or virtually, based on mutual

availability. Surveys are completed online at the convenience of the students.

7. Risk Management and Reflexivity
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The study doesn’t deal with highly sensitive topics, but ethical care is applied to avoid
professional or reputational harm. Participants are reminded that critical reflections on
institutional practices will remain anonymous and will not be attributed to individuals or
departments. To ensure reflexivity, the researcher maintains a reflective journal documenting
personal observations, potential biases, and evolving interpretations throughout the research

process.

8. Empirical Analysis

8.1 Faculty Interviews: A Systems Thinking Analysis
8.1.1 Understanding Sustainability Within Complex Systems

The interviews conducted with faculty members highlighted how sustainability is perceived
as a complex system of interconnected elements rather than an isolated environmental
problem. By utilising Meadows' (2008) systems thinking framework, it can be analysed how
the understanding of each professor embodies different levels of systems awareness and
complexity.

The political science professor shows a holistic systems perspective when she refers to
sustainability beyond environmental factors to include "not only the economic resources,

'

maybe human resources." This perception aligns with Sterling's (2003) second-order
learning, where sustainability is described as an interconnected web of governance systems,
resource flows, and global relationships. Furthermore her emphasis on long-term planning
demonstrates an awareness of how current actions create feedback loops affecting future

situations.

The intellectual evolution of the engineering professor, on the other hand, shows progress
toward more sophisticated systems thinking: "my perspective changed for the last five years
about sustainability." Her perspective switched from a strictly technical view to
acknowledging that sustainability is "closely connected with like finance, right, human
health, other living organisms and stuff" and this demonstrates what Meadows (2008) would
see as a progression from reductionist to systems-based understanding. This change
represents Sterling's (2003) transition from first-order to third-order learning, where

sustainability becomes an organizing principle rather than a discrete subject area.
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By using the complementary lens of epistemic cultures (Knorr Cetina, 1999), it can be noted
how these systems perspectives are still influenced by disciplinary frameworks. The
economics professor, for example, refers to sustainability through development economics,
connecting macro-level systems failures to micro-level implementation challenges in
Istanbul: "it looks like these government agencies are doing fantastic. But when it comes to
practical implication, there isn't much." This observation identifies what systems thinkers call
an "implementation gap" which represents a critical disconnect between formal sustainability

programs and practical outcomes that reveals a system failure at the operational level.
8.1.2 System Traps and Structural Barriers to Sustainability Integration

Whilst if Meadows' (2008) system traps framework is applied to the interviews what emerges
is that institutional structures create obstacles to sustainability incorporation within Turkish
higher education. All interviewed professors identified systemic constraints that limit their
ability to implement sustainability education. These limits are what Meadows calls "policy
resistance" traps, where institutional rules prevent meaningful change despite surface-level
commitment to sustainability.

A first fundamental systemic barrier is the limited academic freedom to modify established
courses, particularly in engineering programs where accreditation requirements cover the role
of rigid parameters that hinder innovation. The engineering professor discusses this systems
constraint clearly: "my freedom at Academia, I don't sometimes have that freedom to change
the curriculum of my courses because there's a fixed content and I have to cover all." This
reflects what Meadows would identify as "rules trap," where system parameters (curriculum
requirements) obstacle the active incorporation of sustainability goals. The answer to these
systemic constraints by faculty has been the development of adaptive strategies that pursue
the integration through elective courses rather than reforming core curricula—a form of
"working around" the system rather than changing it. The economics professor describes
recent curriculum adaptations: "in the last three years, the curriculum has been changed a lot.
So now we have a number of dedicated courses...some under more general headings, like
sustainable development, some under even more specific, green economics." Similarly, the
engineering professor created a new "environmental ecology and sustainability course" as an
elective. These responses represent what systems thinking identifies as small-scale
interventions that work within existing parameters rather than transforming the overall

system. What arises across departments is a systemic disconnection between formal
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sustainability initiatives and meaningful implementation. This disconnection exemplifies
what Meadows would define as "goals discrepancy". The political science professor observes
that many programs look impressive on paper with "30 page reports" but lack substance in
practice, while the economics professor notes that faculty "are expected to fill a bunch of
documents, but I think most lecturers just outright ignore them in Turkey." This pattern
highlights the presence of a system thought to project sustainability commitment without
establishing mechanisms for concrete change. This is a classic example of what systems
thinkers call "symbolic policy" which is a practice that favors system stability rather than
enabling transformation.

If analysed through the lens of constructivist learning theory (Vygotsky, 1978), these
structural barriers also represent an obstacle for faculty when it comes to create authentic
learning environments. When curriculum requirements hinder innovation, what happens is
that chances for situated learning are reduced, and this strengthen traditional knowledge

transmission rather than transformative sustainability education.

8.1.3 Disciplinary Silos as System Boundaries

Systems thinking represents a useful framework when it comes to an analyse how
disciplinary silos work as boundaries that prevent knowledge flow and incoprporation across
different academic departments. = The economics professor describes faculties as
"autonomous republics that do not engage with each other," this sentence helps understanding
what Meadows (2008) describes as strong subsystem boundaries that optimize departmental

functions while suboptimizing the university's overall capacity for sustainability integration.

What the interviews demonstrate is that boundary crossing relies predominantly on individual
effort rather than institutional support and this is what Akkerman and Bakker would identify
as "boundary crossing by persons" rather than institutionalized boundary practices. In this
sense the engineering professor recognizes herself as a boundary crosser: "I see myself. I'm
working in interdisciplinary teams, so it is my norm since my PhD, it's not a new thing for
me." However, she acknowledges the system's resistance to such boundary spanning: "I feel
like the majority of the researchers or the faculty members are not agreeing with me. Still,
they are like, mono-topic expertise is more important than doing interdisciplinary research."”

Then she cites the example of a UAE university that "closed all conventional departments" to
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create a "School of Interdisciplinary Studies" and this embodies what systems thinking would
define as high-leverage intervention which is restructuring system architecture rather than
making major adjustments. The elimination of departments boundaries trained students who
became "very confident about environmental, sustainable topics." However, her observation
that "I understand the value of it, but I don't think that's the mainstream idea for your study"
highlights the system's resilience against fundamental restructuring within the Turkish

academic context.

Complementing this systems analysis with Akkerman and Bakker's (2011) boundary crossing
framework is useful in showing how individual faculty serve as "boundary spanners" who
facilitate limited knowledge flow across these system boundaries. These individual efforts
represent what systems thinking would call weak feedback loops that are insufficient to

transform the overall system structure but provide potential leverage points for future change.
8.1.4 Stakeholder Engagement as Feedback Loops

System thinking is also wuseful to note how the implementation of very few
university-community partnerships represent missing feedback loops that would be beneficial
in helping universities to answer to environmental challenges. The engineering professor
underlines that community partnerships happen "more for club level. Student clubs level,
there are many, many initiatives like this...they benefit, but it's off campus." From a systems
perspective, this indicates that valuable sustainability feedback is channeled through
peripheral rather than core university systems. Turkey's political situation then represents an
additional barrier to these feedback loops. The economics professor explains: "This
government has a paranoia against civil society, especially if that said, civil society has
connections with Europe...the government's discourse generally, is that they must be some
kind of traitors that do the bidding of Europe." This reinforce what systems thinkers would
call a dampening feedback loop where political pressure obstacles potential
university-community collaborations: "universities are very intimidated to even collaborate
with civil society initiatives." The resul of all of these elements together is an isolation that
impedes to the academic sustainability discourse to open to practical application and
community knowledge. Nevertheless, certain environmental organizations like TEMA (a
prominent environmental NGO) are identified as potential partners that take part in the
political landscape successfully. The political science professor mentions that students

sometimes work with such associations "as a part of their projects in class" through volunteer
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activities—representing limited but important feedback channels that connect academic
learning with real-world sustainability challenges. By using the complementary lens of
constructivist learning theory, specifically Brown, Collins, and Duguid's (1989) situated
learning framework, these restricted feedback loops can be seen as missed opportunities for
authentic, contextual learning experiences that would otherwise be useful in strenghtening
students' sustainability competencies. The system's current configuration prioritizes
theoretical knowledge over practical engagement, reinforcing disciplinary boundaries rather

than fostering transdisciplinary approaches to sustainability challenges.
8.1.5 Faculty Development Through Systems Leverage Points

What emerges as a focal point is the need for an steghtened faculty development. The
engineering professor points out how increased diversity enhances system resilience and
adaptability: "When you diversify the people coming from different academic backgrounds,
you also diversify the skill set for students." From a systems perspective, this highlights how
increased diversity of system elements (faculty backgrounds) strengthens the system's overall
capacity to respond to sustainability challenges. Another crucial barrier for faculty
development opportunities is represented by resource limitations, particularly exacerbated in
the current Turkish economic context. The economics professor observes: "Universities have
more of funds shortage in recent years due to economic crisis. So government provides less
funds and less funds you have for conferences." By employing Meadows' framework, what
can be noted is how this barrier embodies what systems thinking would call a "resource
constraint" that hinders the system's adaptive capacity by limiting opportunities for
knowledge exchange and professional development. Interestingly, the economics professor
suggests mandatory sustainability training could be an effective solution: "The government
made it compulsory for us to have a training on work security, workplace security...like that.
It can be made compulsory...to be affiliated at the university as an academy." From a systems
perspective, this represents a potential parameter change that could introduce new
information flows across the entire system: "even if some people will not care about it and do
just for the sake of it. I think some may be influenced." This insight aligns with Piaget's
cognitive constructivism, suggesting that even nominal engagement with sustainability
concepts could trigger cognitive disequilibrium that leads to accommodation and
incorporation of sustainability perspectives—a process that might gradually shift faculty

mindsets toward more holistic understanding of sustainability systems.
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8.1.6 Istanbul's Sustainability Priorities: System Interactions and Thresholds

When it comes to identifying key sustainability concepts for Istanbul, answers from the
professors demonstrate systems thinking by highlighting interconnected challenges. Water
management is highlighted to be a priority concern across all interviews, with the economics
professor explaining: "Turkey is expected to have water issues, access to clean water
problems in Istanbul, apart from the earthquake." The political science professor similarly
notes that water is a "critical issue because we are not water rich country...2033 Turkey will
be a turning point for Turkey about now the being the water poor country of water scarcity
level." These observations embody what Meadows (2008) would call "system thresholds"

which are critical points beyond which system behavior changes dramatically.

Urban planning and earthquake resilience emerge as interconnected concerns that exemplify
systems complexity. The economics professor describes how the urban transformation
program created after the 1999 earthquake has been co-opted by profit motives: "What should
have happened was, first, the most dangerous neighborhoods in the city should have been the
first to receive this program...It didn't happen like this...what happened is the most high profit
margin districts in the city received this budget." This example illustrates how economic
subsystems can override safety imperatives—a systems failure that Meadows would
characterize as "seeking the wrong goal." Other priority area that embodies system challenges
are then represented by waste management and recycling infrastructure. The economics
professor highlights: "There are big, big issues when it comes to green economics here in
terms of recycling...Turkey is still very much lagging behind Europe." His observation that
ordinary citizens "don't do it properly" even when facilities exist highlights what systems
thinking would identify as misaligned feedback loops—where behavioral patterns undermine

infrastructure investments due to insufficient information or incentive structures.

These sustainability challenges collectively demonstrate the complex system interactions that
characterize urban environments like Istanbul, where interventions in one subsystem (e.g.,
housing development) create ripple effects across others (e.g., water access, earthquake
safety). The professors' ability to recognize these interconnections suggests an emerging
capacity for systems thinking that could inform more integrated approaches to sustainability

education.

8.1.7 Overlooked Social Dimensions: System Blind Spots
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By using a systems analysis what emerges are significant gaps within current sustainability
frameworks, specifically how social aspects are often overlooked. The engineering professor
states: "I think social is overlooked, for sure, it's not a well studied area." She attributes this to
methodological challenges: "when you look at engineering, related publications, research or
any outcome, it is very standardized, unified and very objective...but the social part is very
subjective still, and I think there are a lot of issues with the methodology part." From a
systems perspective, this embodies what Meadows would call "paradigm limitations," where
disciplinary paradigms create blind spots that prevent comprehensive understanding of
sustainability systems. The engineering perspective poses the accent on standardization and
objectivity, while social dimensions require different methodological approaches and this
create system boundaries that hinder integrated approaches. A relevant public awareness gap
exacerbates these challenges. The economics professor observes that "among academics,
among the intellectual circles, there's more of an awareness," but "at the government level, at
the society level, very, very little awareness and very little reflection on policy." This context
highlights the presence of what systems thinkers would identify as broken information flows
between academic subsystems and broader societal systems. All of this is then complemented
by Repko's (2008) integration theory, since the interviews highlight how disciplinary
specialization creates system blind spots that can only be tackled only through intentional
integration of diverse knowledge systems. In this sense the engineering professor underlines,
when students understand both technical and social dimensions, "they can learn faster, and if
they become, end up being decision makers in the future, they will consider all these three
[dimensions]...instead of just on the environmental sustainability." This insight aligns with
systems thinking's emphasis on comprehensive understanding of system dynamics as a

prerequisite for effective intervention.

8.2 Student Surveys: Trends and Insights

8.2.1 Sustainability Knowledge and Understanding

One of the result coming from the survey has to do with students' formal exposure to
sustainability education. In fact when analysing this trend what can be noted is that results
showed that 42% of students (38 individuals) had received no formal sustainability education,
while 31% (28 students) had only basic sustainability courses. A smaller portion of 19% (17
students) had moderate sustainability education, and merely 8% (7 students) had received

comprehensive sustainability education. When then looking at the 3 departments more
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disparities can be noticed, in fact Political Science students showed the highest gap with 47%
having received no formal sustainability education, followed closely by Economics students
at 43%. Even Environmental Engineering students showed 37% with no formal sustainability

education background.
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Figure 1: Formal Sustainability Education Exposure

The analysis of open-ended responses about how students perceive sustainability highlights
how disciplinary influence shapes knowledge construction. By using Sterling's (2003)
framework of learning levels what is evident is how first-order learning is the most present,
since it can be found in the 78% of students (70 individuals). Second-order learning,
involving metacognitive connections, was evident in 22% of responses (20 students), while
third-order learning representing transformative thinking was not present with 0% of students

reaching this level. The definitions of sustainability that were provided reflect the influence
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of the department where the students are studying at, for example Political Science students
gave responses such as "Creating policies that ensure future generations can meet their needs
while addressing current social and environmental challenges" and emphasized "The
interconnection between politics, society, and environment through democratic governance."
An analysis of these answers highlighted that 73% of Political Science students are
characterised by first-order learning, focusing primarily on policy mechanisms without
questioning underlying political-economic assumptions, while 27% displayed second-order
learning by recognizing systemic interconnections. Economics students normally answered
with sentences like "Sustainable development that doesn't compromise future economic
growth while protecting the environment" and focused on "Economic models that account for
environmental externalities and social costs." The analysis revealed that 80% of Economics
responses reflected first-order learning, with only 20% demonstrating second-order learning
by acknowledging limitations in traditional economic models. Environmental Engineering
tended to use definitions like "Designing systems and technologies that minimize
environmental impact while meeting human needs" and emphasized "Innovation and
efficiency improvements to solve environmental problems." Analysis showed that 83% of
Engineering responses embodied first-order learning due to their technical solution focus,

while 17% demonstrated second-order learning by recognizing broader system connections.

8.2.2 Perceptions of Current Sustainability Integration

Another question of the survey was to rate the extent of sustainability integration in current
programs using a S-point Likert scale going from 1 (Not at all integrated) to 5 (Highly
integrated). What the results displayed is a mean score of 2.3 out of 5 across all departments.
Political Science scored lowest at 2.1 out of 5, while both Economics and Environmental
Engineering got a slightly higher score but still low since it’s a 2.4 out of 5. The analysis of
the responses showed that 23% of students (21 individuals) rated integration as "not at all
integrated" with a score of 1, while 31% (28 students) found it "minimally integrated" with a
score of 2. Moderate integration (score 3) was manifested by 28% (25 students), while only
15% (13 students) considered it "well integrated" with a score of 4. Merely 3% (3 students)

rated integration as "highly integrated" with the maximum score of 5.
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Figure 2: Sustainability Integration by Department

Then the students were asked, through the survey, to determine which are the main challenges
hindering sustainability integration. The primary barrier to be identified was rigid curriculum
structure, recognised by 67% of students (60 individuals), followed by limited faculty
expertise in sustainability at 58% (52 students). Lack of interdisciplinary opportunities
concerned 54% (49 students), while insufficient practical and hands-on learning was noted by
51% (46 students). Limited resources and facilities represented 43% (39 students), and

institutional priorities being directed elsewhere was identified by 37% (33 students).

37



Rigid curriculum structure

Limited faculty expertise

Lack of interdisciplinary opportunities

Insufficient practical/hands-on learning

Limited resources and facilities

Institutional priorities elsewhere

o
—
o
Mo
=1

30 40 50 60 70 80
Percentage (%)

Figure 3: Primary Barriers to Sustainability Integration

The different challenges identified across the 3 departments highlighted distinct concerns
across disciplines. Political Science students showed highest concern with rigid curriculum at
73% and lack of interdisciplinary opportunities at 63%. Economics students focused
primarily on limited faculty expertise at 67% and institutional priorities being elsewhere at
47%. Environmental Engineering students emphasized insufficient practical learning at 67%

and limited resources at 53% as their greatest barriers.

8.2.3 Interest and Engagement Patterns

For what concerns the importance of interdisciplinary learning 64% rated it as "very
important" and 27% considered it "somewhat important." Only 7% remained neutral, while
the 2% defined it as "not very important." No students rated interdisciplinary learning as "not
at all important." Departmental analysis reveals that Political Science students were the ones
giving the highest scores since 22 rated it "very important," 6 "somewhat important," and 2
neutral. Economics students showed 18 "very important," 9 "somewhat important," 2 neutral,
and 1 "not very important." Engineering students demonstrated 18 "very important,"” 9

"somewhat important," 2 neutral, and 1 "not very important."
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For what concerns the question regarding practical experience this was rated as "very
important" by 79%. Only 2%) remained neutral and 1% rated it "not very important." No
students rated practical experience as "not at all important." Political Science students
recorded 23 "very important," 6 "somewhat important," and 1 neutral. Economics students
showed 24 "very important," 5 "somewhat important," and 1 neutral. Engineering students

demonstrated 24 "very important," 5 "somewhat important," and 1 "not very important."

While community engagement interest displayed a greater variation across departments.
Overall, 50% expressed being "very interested," 36% "somewhat interested," 11% neutral,
and 3% "slightly interested." No students reported being "not interested at all." Political
Science students showed highest engagement levels with 18 "very interested," 9 "somewhat

interested".

8.2.4 Systems Thinking Analysis Through Survey Data

By analysing the data using Meadows' (2008) systems thinking framework what emerged are
concerning limitations in complex thinking abilities. A linear way of thinking was in fact
present in 71% of students (64 individuals). Basic systems awareness involving recognition
of interconnections was evident in 26% (23 students), while a more complex systems
understanding encompassing feedback loops and emergence was reached only by 3% (3
students). Therefore even though interdisciplinary learning was recognised to be highly
important with 64% considering it "very important," an analysis of student answers shows
limited presence of actual interdisciplinary thinking in practice. The interdisciplinary
integration evidence showed that strong disciplinary boundaries were maintained by 82% of
students (74 individuals), while some boundary crossing attempts were made by 16% (14
students). Genuine interdisciplinary integration was demonstrated by merely 2% (2 students).
This gap indicates that structural and cultural barriers may be hindering the interdisciplinary
integration that students acknowledge to be crucial for tackling complex sustainability

challenges.

8.2.5 Implications for Transformative Sustainability Education

The gap concerning sustainability education is evident since 42% of students indicated of
having received no formal sustainability education. Barriers to learning level are evident

when looking at the predominance of first-order learning at 78% combined with the complete
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absence of third-order transformative thinking, these results indicate that current techniques
are not enough for enhancing systems thinking capabilities required for complex
sustainability challenges. An integration-interest paradox emerges where high student interest
in sustainability, demonstrated by 64% rating interdisciplinary learning as "very important,"
contrasts sharply with low integration scores averaging 2.3 out of 5, highlighting significant
structural barriers. By adopting Meadows' (2008) leverage points framework, the survey
responses highlight multiple intervention opportunities at different system levels. At the
paradigm level, which is the highest leverage point, the absence of third-order learning
indicates mainstream worldviews streghtening disciplinary fragmentation rather than
fostering integrated sustainability thinking. This suggests that fundamental shifts in
educational philosophy and approach are needed. When considering the goals and structure
level, misaligned institutional goals and structures are revealed since high student interest in
sustainability is not matched by an high integration of it. In fact what emerges is a framework
that prioritize disciplinary specialization over interdisciplinary sustainability competency
development. The parameter level shows that 67% of students identify "rigid curriculum" as
one of the main challenged and this can indicate that parameter changes in curricular
flexibility could enhance sustainability integration without requiring complete system
restructuring. Then there’s the material level, which represents the lowest leverage point, and

here "limited resources" are considered to be a barrier by 43% of students.

The survey data also aligns with constructivist perspective which emphasizes how
disciplinary contexts actively shape student understanding of sustainability concepts. Political
Science students demonstrate governance-focused sustainability construction that limits
integration of technical and economic dimensions. Economics students show market-oriented
frameworks that constrain recognition of tensions between growth imperatives and
environmental limits. Environmental Engineering students exhibit technical rationality
boundaries that prevent integration of social and political dimensions of sustainability
challenges. The survey findings indicate that reaching the "sustainability mindset" requires
interventions addressing not only content gaps but fundamental paradigmatic and structural

barriers that fragment knowledge construction across disciplinary boundaries.

40



8.3 Comparative Discussion Between Departments

8.3.1 Epistemological Differences in Sustainability Understanding

When conducting a comparative analysis what emerges are the different disciplinary
approaches adopted to define sustainability and this reflects what Knorr Cetina (1999)
identifies as differing epistemic cultures across academic fields. These differences are present
both at faculty and student levels. The perspective of the academics interviewed reveals that
Political Science present the most comprehensive holistic understanding since it incorporates
governance, resource management, and temporal considerations (Sterling, 2003). This aligns
with disciplinary training that emphasizes complex policy interactions and long-term
institutional planning (March & Olsen, 2006). The Engineering faculty, on the other hand, is
characterised by paradigmatic evolution, shifting from technical reductionism toward
interdisciplinary systems thinking, a shift that Meadows (2008) would define as movement
from linear to complex systems understanding. Economics then covers an intermediate
position, demonstrating awareness of systemic failures while remaining anchored within

market-oriented frameworks (Daly & Farley, 2011).

As previously pointed out student responses show the predominance of Sterling's (2003)
first-order learning, characterized by disciplinary fragmentation rather than integrated
understanding. Political Science students perceive sustainability through governance
mechanisms without questioning underlying political-economic assumptions (Fischer, 2003),
while Economics students use growth-oriented paradigms that don’t recognise potential
contradictions between continuous expansion and environmental limits (Jackson, 2017).
Engineering students display the most mechanistic approach, since they define environmental
issues as technical problems requiring efficiency improvements rather than systemic

transformation (Winner, 1977).

8.3.2 Structural Barriers and Institutional Constraints

What also emerges is the presence of universal structural barriers that align with Ceulemans
et al. (2015) argumentations concerning fragmented sustainability implementation in higher
education institutions. All departments present what Meadows (2008) define as "policy
resistance" traps, where institutional rules hinder meaningful change despite surface-level

sustainability commitments. What must be noted is that responses to these barriers vary
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considerably form one department to another, reflecting disciplinary cultures and
accreditation requirements. Engineering deals with the most rigid structural limitations due to
professional accreditation standards, this embodies what DiMaggio and Powell (1983) define
as institutional isomorphism constraining organizational innovation. These frameworks
reflect what Lozano et al. (2013) call institutional inertia which is about maintaining
traditional disciplinary boundaries. Significantly, all departments employ what systems
thinker identify as "working around" rather than transforming existing structures and so
creating elective courses rather than reforming core curricula, reflecting adaptive strategies
that maintain system stability rather than enabling fundamental change (Argyris & Schon,
1978).

8.3.3 Interdisciplinary Engagement and Boundary Crossing

The comparative analysis then aligns with Akkerman and Bakker's (2011) framework on
boundary crossing as individually-driven rather than institutionally-supported since relevant
differences can be found in interdisciplinary capacity across departments. In this sense
Engineering displays the strongest individual capacity for boundary spanning, mirroring
disciplinary trends toward interdisciplinary collaboration in technical fields (Klein, 2010).
The Economics academic referring to faculties as isolated units embody organizational
patterns that optimize departmental functions while suboptimizing institutional capacity for
addressing complex challenges (Senge, 1990). In this sense Political Science reveals limited
systematic interdisciplinary engagement, even if some community partnerships are present
these appear to be too selective, narrowing channels for practical application of sustainability
concepts. Student survey data represent a useful source since they highlight a paradox: high
valuation of interdisciplinary learning combined with limited evidence of actual boundary
crossing or integrated thinking. This paradox might be an indicator that structural and cultural
barriers within university systems are those hindering the cross-disciplinary engagement that
both literature and students aknowledge as crucial for tackling sustainability challenges

(Brundiers et al., 2010).

8.3.4 Faculty Development and Adaptive Capacity

The main issue emerging across all departments is resource constraints, these limitations
create what systems thinking define as reduced adaptive capacity, hindering occasions for

professional development that could strenghten sustainability competencies (Holling, 2001).
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Departmental responses to these constraints reveal different strategies for building capacity
within resource limitations. Engineering emphasizes faculty diversification as a mechanism
for enhancing institutional resilience, reflecting ecological principles of diversity-stability
relationships (McCann, 2000). Economics proposes structural solutions through mandatory
training requirements, suggesting policy-oriented approaches consistent with disciplinary

emphasis on institutional mechanisms (North, 1990).
8.3.5 Community Engagement and Feedback Systems

The analysis reveals how political contexts significantly constrain university-community
partnerships, creating what Meadows (2008) identifies as dampening feedback loops that
prevent academic sustainability discourse from engaging with practical applications. These
constraints reflect broader patterns of civil society restriction that limit opportunities for
situated learning experiences (Brown et al., 1989). Answers to these limits vary from one
department to another; Engineering displays the most extensive community engagement
thanks to peripheral channels, reflecting disciplinary traditions of practical application and
professional networking (Vincenti, 1990). Political Science shows selective engagement with
politically acceptable organizations and Economics demonstrates the most limited
community engagement, potentially reflecting disciplinary emphasis on theoretical modeling

over applied practice (Krugman, 1995).

8.3.6 Transformation Potential and Leverage Points

The departments show a capacity for transformation. Engineering, for example, deals with
the most rigid structural constraints due to accreditation requirements, but displays the
greatest individual faculty capacity for paradigmatic shift and interdisciplinary thinking when
exposed to interdisciplinary perspectives (Capra, 1996). Economics demonstrates
intermediate structural flexibility with moderate faculty systems awareness but maintains
strong disciplinary paradigm adherence reflecting what Kuhn (1962) describes as
paradigmatic persistence despite anomalous evidence. Political Science shows moderate
structural flexibility with sophisticated faculty systems thinking, but limited evidence of
pedagogical transformation, suggesting gaps between faculty understanding and instructional

practice (Shulman, 1987).
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Student data reveals consistent patterns of high sustainability interest combined with low
current integration across all departments, creating what systems theorists identify as
significant intervention opportunities (Senge, 1990). The widespread preference for
experiential learning approaches indicates potential leverage points for introducing systems
thinking through hands-on engagement with real-world sustainability challenges (Kolb,

1984).

9. Conclusions

9.1 Systems Thinking and Sustainability Understanding

This research attempted to understand how environmental sustainability is perceived and
incorporated across the three departments of Political Science, Economics, and
Environmental Engineering. What emerged are important variations in systems thinking
capacity across departments and academic levels. Academics in fact showed a more
sophisticated systems awareness than students, with the Political Science professor showing
the most holistic understanding by incorporating governance, resource management, and
temporal considerations. The political science professor's perspective was useful in
understading the complexity of sustainability challenges, as she stated: "Sustainability is not
only the economic resources, maybe human resources. And also I think it's mostly about the
planning, long-term planning. Because when you are planning for something, you should
consider the future generations and their needs as well." The Engineering professor's shift
from technical reductionism toward interdisciplinary systems thinking embodies Sterling's
(2003) evolution from first-order to third-order learning. Her personal transformation was
significant as she highlighted: "My perspective changed for the last five years about
sustainability. Before, 1 was thinking it's more about the environmental part, but now I see
that it's closely connected with like finance, right, human health, other living organisms and
stuff. So it's more like a system rather than just focusing on one topic." This evolution
illustrates how exposure to interdisciplinary perspectives can fundamentally shift academic

understanding from reductionist to systems-based approaches.

However, student responses predominantly reflect first-order learning (78%), with complete
absence of third-order transformative thinking, indicating fundamental gaps in current

educational approaches.
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9.2 Structural Barriers and Institutional Constraints

The integration of sustainability appeared then to be hindered also due to the universal
structural barriers present in all departments, reflecting what Meadows (2008) identifies as
"policy resistance" traps. Rigid curriculum structures, identified by 67% of students as the
main challenge, represent institutional inertia that helps in keeping traditional disciplinary

boundaries rather than aiming for integrated approaches.

In this sense the engineering professor expressed his frustration by underlining how: "My
freedom at Academia, I don't sometimes have that freedom to change the curriculum of my
courses because there's a fixed content and I have to cover all. And sometimes I feel like I'm
repeating the same thing over and over again for the students." The economics professor was
even more pessimistic about institutional dynamics: "Universities are expected to fill a bunch
of documents, but I think most lecturers just outright ignore them in Turkey. There's this
culture of, okay, we're going to do the paperwork, but we're not going to do the substantial
work." Faculty responses reveal adaptive strategies that work within existing parameters
rather than transforming system structures, therefore the solution adopted is create elective
courses instead of revolutioning core curricula and this reflects system accommodation rather
than fundamental change. As the economics professor pointed out: "In the last three years,
the curriculum has been changed a lot. So now we have a number of dedicated courses...some
under more general headings, like sustainable development, some under even more specific,

"

green economics." While these additions represent progress, they also illustrate how

sustainability becomes compartmentalized rather than integrated across the curriculum.

9.3 Disciplinary Epistemologies and Knowledge Construction

The comparative analysis then proved to be useful since it confirmed that disciplinary
contexts have a crucial role in shaping sustainability understanding, aligning with
constructivist epistemology. Political Science students define sustainability through
governance mechanisms, Economics students through market-oriented frameworks, and
Engineering students through technical rationality. These epistemological differences create
what Knorr Cetina (1999) identifies as distinct epistemic cultures that fragment

comprehensive sustainability understanding.

The description given by the economics professor of departmental isolation was significant

since he highlighted: "I would say that the faculties are kind of autonomous republics that do
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not engage with each other. So there's very little cross-faculty collaboration, very little
engagement." On the other hand the engineering professor pointed out the potential and
challenges of interdisciplinary work: "I see myself. I'm working in interdisciplinary teams, so
it is my norm since my PhD, it's not a new thing for me. But I feel like the majority of the
researchers or the faculty members are not agreeing with me. Still, they are like, mono-topic
expertise is more important than doing interdisciplinary research." Her observation reveals
how individual faculty members who embrace interdisciplinary approaches often find
themselves swimming against institutional currents that prioritize disciplinary specialization.
The political science professor demonstrated to be self aware as well of the challenges but
underlined how it’s crucial to break down barriers: "I try to bring different perspectives to my
classes, not just political science perspective, but also economic, social, environmental
perspectives. Because I think that's the only way students can really understand the

complexity of sustainability issues."

9.4 Integration Paradox

A striking paradox emerges between high student interest in sustainability and low
integration scores (mean 2.3 out of 5). While 64% of students rate interdisciplinary learning
as "very important," only 2% demonstrate genuine interdisciplinary integration in practice.
This gap indicates that structural and cultural barriers prevent the cross-disciplinary
engagement that both literature and students acknowledge as crucial for addressing

sustainability challenges.

The economics professor's thought on this disconnect was helpful: "The thing is, students are
very interested in sustainability topics, they ask questions, they want to learn more. But when
you look at the curriculum, when you look at the institutional support, it's just not there. So
you have this mismatch between what students want and what the institution can provide."
This observation highlights the frustration of students and academics who aknowledge the
relevance of sustainability education but find themselves hindered by institutional limitations.
The engineering professor shared a similar feeling by pointing out: "Students are very curious
about environmental issues, especially when they see the connection to their field. But the
system doesn't give us enough flexibility to really explore these connections deeply. We end
up touching on sustainability topics but not really diving into them the way we should." The
political science professor's experience with student engagement revealed both the potential

and the limitations: "When I bring up sustainability issues in class, students get very engaged.
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They start connecting it to their own experiences, to problems they see in Istanbul. But then
they ask, 'Professor, how can we learn more about this?' and I have to tell them, 'Well, you
can take this elective course, or maybe attend this workshop,' but there's no systematic way

for them to really develop these competencies."
10. Implications for Practice
10.1 Institutional Transformation Requirements

The research conducted highlights that, to reach the effective integration of sustainability,
what is crucial is the implementation of institutional transformation rather than incremental
modifications. Referring to McMillin and Dyball's (2009) whole-of-university approach,
institutions must link research, education, and operational activities to demonstrate real-world
sustainability applications. To reach this goal is fundamental to apply what Mader et al.
(2013) call multi-level collaboration across curriculum development, campus operations, and
community outreach, strenghtened by coherent institutional policies. Another fundamental
step, as pointed out by Mader et al. (2013), would be the creation of dedicated sustainability
offices or coordinators with the aim of translating sustainability goals into practice through
systematic coordination rather than relying on individual faculty initiatives. This structural
modification would tackle what the analysis highlighted as fragmented efforts limited to
individual departments, moving toward institutional governance integration that Ramos et al.

(2015) and Denman (2009) define as crucial for meaningful sustainability implementation.

10.2 Curricular and Pedagogical Innovations

The analysis then aligns with Brundiers, Wiek, and Redman's (2010) and with their
argumentation of how theoretical instruction alone is not enough for training students for
complex sustainability challenges. Universities should incorporate experiential,
problem-oriented learning into sustainability education core, including real-world learning
opportunities that fill in the gap between academic knowledge and practical application. As
pointed out by Brundiers et al. (2010), institutions should implement "functional and
progressive" learning activties such as class simulations, stakeholder interactions, and
capstone projects where students co-design and develop sustainability solutions with
community partners. This kind of approach would be helpful with the 79% of students who

described hands-on learning as "very important," providing leverage points for introducing
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systems thinking approaches. For what concerns pedagogical techniques these should
promote what Wiek et al. (2011) and Sterling (2003) identify as anticipatory thinking,
normative reasoning, and practical problem-solving capabilities through transformative
learning models positioning students as active participants in sustainability transitions rather

than passive knowledge recipients.

10.3 Faculty Development and Support

Another crucial point highlighted by the research is the need for a complete faculty
development tackling what Yarime et al. (2022) call low awareness and engagement levels
among faculty and administrative staff. What universities should do is develop mandatory
sustainability training programs, to allow new information flows across the entire institutional
system. Furthermore what needs to be done to reach faculty development is enhancing the
ability for interdisciplinary collaboration and boundary crossing, tackling what Klein (1990,

2010) identifies as challenges in incoporating knowledge across disciplinary domains.

10.4 Community Engagement and Partnership Development

Despite the turkish political enviroment another crucial step that should be taken is the
development of strategic partnerships with politically acceptable environmental organizations
like TEMA. This actions would address what Brown, Collins, and Duguid (1989) call
situated learning opportunities linking academic knowledge with real-world challenges.
Universities should enable students to engage with community partnerships that go beyond
peripheral student club activities. This requires developing what the research identified as
missing feedback loops between academic sustainability discourse and practical community

applications.

10.5 Assessment and Monitoring Systems

Then universities should also implement monitoring and evaluation systems addressing what
Yarime et al. (2022) identify as absent assessment mechanisms hindering institutions capacity
to evaluate sustainability initiative effectiveness. This kind of implemention includes
developing concrete action plans, assessment tools, and transparent reporting mechanisms as
well, those that Ceulemans et al. (2015) underline to be fundamental for filling in gaps

between institutional rhetoric and operational reality. Assessment frameworks should
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measure progression through Sterling's (2003) learning levels, specifically evaluating
development of systems thinking capabilities and interdisciplinary competencies rather than

merely sustainability content knowledge acquisition.
11. Limitations of the study

While this research provides valuable insights into the perceptions and integration of
environmental sustainability within selected departments at a Turkish university, several
limitations must be acknowledged. First of all the scope of the study is intentionally limited
to three academic departments: Political Science, Economics, and Engineering. While this
focus allows for in-depth comparative analysis across distinct epistemic cultures, it also
restricts the generalizability of the findings. Other disciplines that play a crucial role in
sustainability education, such as architecture, health sciences, or education, were not included
and may exhibit different patterns of engagement. The second limitation has to do with the
fact that the research focuses solely on the environmental dimension of sustainability,
deliberately excluding the social and economic aspects. While this focused approach enables
a more detailed exploration of environmental issues, it limits the study's capacity to reflect
the inherently holistic and interconnected nature of sustainability. As a result, important
themes related to equity, labor, or economic justice remain outside the scope of the current
analysis. The third limits that must be taken into consideration is that the qualitative
component of the research relies on interviews with only one faculty member per department.
Although these interviews provide rich, in-depth insights and are consistent with the study’s
constructivist methodology, the small sample size may not fully capture the diversity of views
within each academic unit. This limitation is largely due to time constraints, as the entire
fieldwork phase was conducted within a two-month period. A broader faculty sample might
have allowed for a more nuanced understanding of departmental dynamics and internal
variation in approaches to sustainability. Another limit is then represented by the fact that
both the interview and survey data are self-reported, which introduces the potential for bias,
including social desirability and selective recall. While respondent validation was used to
enhance credibility, the study does not include direct observation of teaching practices or

curriculum content, which could have served as an important triangulating method.

It must then take into account that the research is conducted within a single higher education
institution in Istanbul, and its findings are shaped by the specific institutional, cultural, and

political context of this university. Consequently, results cannot be broadly generalized to all
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Turkish universities or international higher education systems without further comparative

research.

In addition to this, although the research is conducted in English-speaking academic
environments, potential language and cultural barriers may still have influenced how
participants expressed their views, especially in a context where English is not the first
language for most respondents. This may have impacted the depth or clarity of some

responsces.

Another limitation is also represented by the fact that the study does not include perspectives
from university administrators or policy-makers. As a result, important institutional and
policy-level dimensions, such as governance structures, funding priorities, and strategic
planning, remain underexplored. This limitation stems primarily from the current political
climate in Turkey, which makes it particularly difficult to gain access to high-level
institutional actors. Concerns about political sensitivities and limited openness to civil society
engagement have constrained opportunities for dialogue with administrative stakeholders.
Future research that includes these perspectives would offer a more comprehensive,

systems-level understanding of sustainability integration in Turkish higher education.

A further limitation is the choice of conducting online surveys with the students, in fact this
brings some challenges such as limited depth of understanding since it is already
acknowledged in thesis that surveys "by design, provide limited insight into experiential and
co-constructed meaning-making" compared to the rich, contextual data obtained through
interviews. Another challenge is represented by methodological constraints for complex
topics due to the fact that surveys might not be enough to grasp the nuanced,
systems-thinking approaches that sustainability requires. Another limit is then reflected in the
disciplinary fragmentation in responses in fact the data revealed strong disciplinary
boundaries, with 82% of students maintaining these boundaries rather than demonstrating
interdisciplinary integration, despite 64% rating interdisciplinary learning as "very
important." In an attempt to tackle this challenges some techniques were adopted such as the
use of mixed-methods approach which allowed for both breadth (surveys) and depth
(interviews). Then triangulation of data sources was employed through the use of
comparative analysis between faculty interviews and student surveys. Then the theoretical
framework that was applied served to analyze survey responses, providing deeper analytical

insight beyond surface-level responses.
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Finally, the study does not conduct a gender or equity analysis, and therefore overlooks how
sustainability education may intersect with broader issues of inclusion and diversity. This
represents an important area for future research, particularly in light of the Sustainable

Development Goals’ emphasis on social equity and gender-sensitive approaches.
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Appendices
Appendix A: Interview guide

1. Introduction and Demographics:

e Could you please provide some basic demographic information (e.g., gender,
department, years of experience)?

e What is your role within the university?

2. Understanding of Sustainability:

e What does sustainability mean to you, and how do you think it relates to
Istanbul's environmental challenges?

e Are there any specific aspects of sustainability (e.g., environmental, social,
economic) that you believe are particularly relevant or overlooked?

3. Background and Current Practices:

e Are there any existing sustainability-focused courses or programs in your
department? If so, can you describe them?

e How do you currently address sustainability challenges in your teaching or
research?

4. Curriculum Development:

e How do you envision integrating sustainability into your department's
curriculum, especially considering Istanbul's specific environmental
challenges?

e What key sustainability concepts (e.g., renewable energy, sustainable urban
planning, water management) should be prioritized in a pilot sustainability
curriculum?

S. Interdisciplinary Collaboration:

e How can an interdisciplinary approach be effectively implemented to ensure
that students from diverse academic backgrounds can engage with
sustainability issues?

e What role do you see for collaboration with other departments (e.g.,
environmental science, economics, engineering) in developing a
comprehensive sustainability curriculum?

6. Stakeholder Engagement and Community Partnerships:
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e How important is stakeholder engagement (with local businesses, NGOs,
policymakers) in developing and implementing a sustainability curriculum?
e Can you suggest potential community partners or projects that could enhance
experiential learning for students?
7. Challenges and Support:
e What challenges do you foresee in integrating sustainability into the
curriculum, and how can these be addressed?
e What kind of support (e.g., faculty training, resources) would be necessary to
ensure the success of a sustainability-focused curriculum?
8. Clarification on Focus:
e To clarify, our focus is primarily on environmental sustainability. How do you
think this focus aligns with or diverges from your current understanding and

practices?

Appendix B: Survey form

1. Importance of Sustainability

How important do you think sustainability is in addressing Istanbul's environmental

challenges?

e Very Important

e Somewhat Important

e Neutral

e Not Very Important

e Not at All Important

2. Sustainability Education Background

How much formal education or training have you received on sustainability issues?
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None

A little

Moderate

A lot

Extensive

. Understanding of Sustainability

What does sustainability mean to you? (Open-ended, 1-2 sentences)

. Key Sustainability Topics

Which of the following sustainability topics do you think should be prioritized in a

university curriculum? (Select up to 2)

Renewable Energy

Sustainable Urban Planning

Water Management

Circular Economy Practices

Other (please specify)

. Interdisciplinary Learning

How important is it for you to learn about sustainability from an interdisciplinary

perspective (e.g., combining environmental science, economics, and engineering)?

Very Important
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Somewhat Important

Neutral

Not Very Important

Not at All Important

. Practical Experience

How important is hands-on or project-based learning in sustainability education?

Very Important

Somewhat Important

Neutral

Not Very Important

Not at All Important

. Interest in Community Engagement

How interested are you in collaborating with local stakeholders (e.g., businesses,

NGOs) on sustainability projects?

Very Interested

Somewhat Interested

Neutral

Slightly Interested
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o Not Interested at All

8. Challenges
What challenges do you think students might face in engaging with sustainability

issues in Istanbul? (Open-ended, 1-2 sentences)

9. Support Needed
What kind of support would you need to effectively engage with sustainability issues

in your studies? (Open-ended, 1-2 sentences)

Appendix C: Consent form
[Title of project]
Consent to take part in research

e voluntarily agree to participate in this research
study.

- I understand that even if I agree to participate now, | can withdraw at any time or
refuse to answer any question without any consequences of any kind.

- I understand that I can withdraw permission to use data from my interview within two
weeks after the interview, in which case the material will be deleted.

- I have had the purpose and nature of the study explained to me in writing and I have
had the opportunity to ask questions about the study.

- I understand that participation involves...[outline briefly in simple terms what
participation in your research will involve].

- Tunderstand that I will not benefit directly from participating in this research.

- T agree to my interview being audio-recorded.

- T understand that all information I provide for this study will be treated confidentially.

- I understand that in any report on the results of this research my identity will remain
anonymous. This will be done by changing my name and disguising any details of my

interview which may reveal my identity or the identity of people I speak about.
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- 1 understand that disguised extracts from my interview may be quoted in...[list all
forum in which you plan to use the data from the interview: dissertation, conference
presentation, published papers etc.].

- I understand that if I inform the researcher that myself or someone else is at risk of
harm they may have to report this to the relevant authorities - they will discuss this
with me first but may be required to report with or without my permission.

- T understand that signed consent forms and original audio recordings will be retained
in [specify location, security arrangements and who has access to data] until [specific
relevant period — for students this will be until the exam board confirms the results of
their dissertation].

- I understand that a transcript of my interview in which all identifying information has
been removed will be retained for [specific relevant period — for students this will be
two years from the date of the exam board].

- I understand that under freedom of information legalisation I am entitled to access the
information I have provided at any time while it is in storage as specified above.

- I understand that I am free to contact any of the people involved in the research to

seek further clarification and information.

Names, degrees, affiliations and contact details of researchers (and academic supervisors

when relevant).

Signature of research participant

Signature of participant Date

Signature of researcher

I believe the participant is giving informed consent to participate in this study
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Signature of researcher

Date

64



	 
	 
	 
	 
	 
	Perception and Integration of Environmental Sustainability in the Departments of Political Science, Economics, and Engineering at a large university in Istanbul 
	 

	Abstract  
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	Figure 1: Formal Sustainability Education Exposure 
	 
	The analysis of open-ended responses about how students perceive sustainability highlights how disciplinary influence shapes knowledge construction. By using Sterling's (2003) framework of learning levels what is evident is how first-order learning is the most present, since it can be found in the 78% of students (70 individuals). Second-order learning, involving metacognitive connections, was evident in 22% of responses (20 students), while third-order learning representing transformative thinking was not present with 0% of students reaching this level. The definitions of sustainability that were provided reflect the influence of the department where the students are studying at, for example Political Science students gave responses such as "Creating policies that ensure future generations can meet their needs while addressing current social and environmental challenges" and emphasized "The interconnection between politics, society, and environment through democratic governance." An analysis of these answers
	8.2.2 Perceptions of Current Sustainability Integration 
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	Figure 2: Sustainability Integration by Department 
	Then the students were asked, through the survey, to determine which are the main challenges hindering sustainability integration. The primary barrier to be identified was rigid curriculum structure, recognised by 67% of students (60 individuals), followed by limited faculty expertise in sustainability at 58% (52 students). Lack of interdisciplinary opportunities concerned 54% (49 students), while insufficient practical and hands-on learning was noted by 51% (46 students). Limited resources and facilities represented 43% (39 students), and institutional priorities being directed elsewhere was identified by 37% (33 students). 
	 

	The different challenges identified across the 3 departments highlighted distinct concerns across disciplines. Political Science students showed highest concern with rigid curriculum at 73% and lack of interdisciplinary opportunities at 63%. Economics students focused primarily on limited faculty expertise at 67% and institutional priorities being elsewhere at 47%. Environmental Engineering students emphasized insufficient practical learning at 67% and limited resources at 53% as their greatest barriers. 
	8.2.3 Interest and Engagement Patterns 
	For what concerns the importance of interdisciplinary learning 64% rated it as "very important" and 27% considered it "somewhat important." Only 7% remained neutral, while the 2% defined it as "not very important." No students rated interdisciplinary learning as "not at all important." Departmental  analysis reveals that Political Science students were the ones giving the highest scores since 22 rated it "very important," 6 "somewhat important," and 2 neutral. Economics students showed 18 "very important," 9 "somewhat important," 2 neutral, and 1 "not very important." Engineering students demonstrated 18 "very important," 9 "somewhat important," 2 neutral, and 1 "not very important." 
	For what concerns the question regarding practical experience this was rated as "very important" by 79%. Only 2%) remained neutral and 1% rated it "not very important." No students rated practical experience as "not at all important." Political Science students recorded 23 "very important," 6 "somewhat important," and 1 neutral. Economics students showed 24 "very important," 5 "somewhat important," and 1 neutral. Engineering students demonstrated 24 "very important," 5 "somewhat important," and 1 "not very important." 
	While community engagement interest displayed a greater variation across departments. Overall, 50% expressed being "very interested," 36% "somewhat interested," 11% neutral, and 3% "slightly interested." No students reported being "not interested at all." Political Science students showed highest engagement levels with 18 "very interested," 9 "somewhat interested".  
	8.2.4 Systems Thinking Analysis Through Survey Data 
	By analysing the data using Meadows' (2008) systems thinking framework what emerged are concerning limitations in complex thinking abilities. A linear way of thinking was in fact present in 71% of students (64 individuals). Basic systems awareness involving recognition of interconnections was evident in 26% (23 students), while a more complex systems understanding encompassing feedback loops and emergence was reached only by 3% (3 students). Therefore even though interdisciplinary learning was recognised to be highly important with 64% considering it "very important," an analysis of student answers shows  limited presence of actual interdisciplinary thinking in practice. The interdisciplinary integration evidence showed that strong disciplinary boundaries were maintained by 82% of students (74 individuals), while some boundary crossing attempts were made by 16% (14 students). Genuine interdisciplinary integration was demonstrated by merely 2% (2 students). This gap indicates that structural and cultural barriers
	8.2.5 Implications for Transformative Sustainability Education 
	The gap concerning sustainability education is evident since 42% of students indicated of having received no formal sustainability education. Barriers to learning level are evident when looking at the predominance of first-order learning at 78% combined with the complete absence of third-order transformative thinking, these results indicate that current techniques are not enough for enhancing systems thinking capabilities required for complex sustainability challenges. An integration-interest paradox emerges where high student interest in sustainability, demonstrated by 64% rating interdisciplinary learning as "very important," contrasts sharply with low integration scores averaging 2.3 out of 5, highlighting significant structural barriers. By adopting Meadows' (2008) leverage points framework, the survey responses highlight multiple intervention opportunities at different system levels. At the paradigm level, which is the highest leverage point, the absence of third-order learning indicates mainstream worldviews
	The survey data also aligns with constructivist perspective which emphasizes how disciplinary contexts actively shape student understanding of sustainability concepts. Political Science students demonstrate governance-focused sustainability construction that limits integration of technical and economic dimensions. Economics students show market-oriented frameworks that constrain recognition of tensions between growth imperatives and environmental limits. Environmental Engineering students exhibit technical rationality boundaries that prevent integration of social and political dimensions of sustainability challenges. The survey findings indicate that reaching the "sustainability mindset" requires interventions addressing not only content gaps but fundamental paradigmatic and structural barriers that fragment knowledge construction across disciplinary boundaries.  
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	9.1 Systems Thinking and Sustainability Understanding 
	This research attempted to understand how environmental sustainability is perceived and incorporated across the three departments of Political Science, Economics, and Environmental Engineering. What emerged are important variations in systems thinking capacity across departments and academic levels. Academics in fact showed a more sophisticated systems awareness than students, with the Political Science professor showing the most holistic understanding by incorporating governance, resource management, and temporal considerations. The political science professor's perspective was useful in understading the complexity of sustainability challenges, as she stated: "Sustainability is not only the economic resources, maybe human resources. And also I think it's mostly about the planning, long-term planning. Because when you are planning for something, you should consider the future generations and their needs as well." The Engineering professor's shift from technical reductionism toward interdisciplinary systems thinking
	However, student responses predominantly reflect first-order learning (78%), with complete absence of third-order transformative thinking, indicating fundamental gaps in current educational approaches.  
	9.2 Structural Barriers and Institutional Constraints 

	The integration of sustainability appeared then to be hindered also due to the universal structural barriers present in all departments, reflecting what Meadows (2008) identifies as "policy resistance" traps. Rigid curriculum structures, identified by 67% of students as the main challenge, represent institutional inertia that helps in keeping traditional disciplinary boundaries rather than aiming for integrated approaches.  
	In this sense the engineering professor expressed his frustration by underlining how: "My freedom at Academia, I don't sometimes have that freedom to change the curriculum of my courses because there's a fixed content and I have to cover all. And sometimes I feel like I'm repeating the same thing over and over again for the students." The economics professor was even more pessimistic about institutional dynamics: "Universities are expected to fill a bunch of documents, but I think most lecturers just outright ignore them in Turkey. There's this culture of, okay, we're going to do the paperwork, but we're not going to do the substantial work." Faculty responses reveal adaptive strategies that work within existing parameters rather than transforming system structures, therefore the solution adopted is create elective courses instead of revolutioning core curricula and this reflects system accommodation rather than fundamental change. As the economics professor pointed out: "In the last three years, the curriculum
	9.3 Disciplinary Epistemologies and Knowledge Construction 

	The comparative analysis then proved to be useful since it confirmed that disciplinary contexts have a crucial role in shaping sustainability understanding, aligning with constructivist epistemology. Political Science students define sustainability through governance mechanisms, Economics students through market-oriented frameworks, and Engineering students through technical rationality. These epistemological differences create what Knorr Cetina (1999) identifies as distinct epistemic cultures that fragment comprehensive sustainability understanding.  
	The description given by the economics professor of departmental isolation was significant since he highlighted: "I would say that the faculties are kind of autonomous republics that do not engage with each other. So there's very little cross-faculty collaboration, very little engagement." On the other hand the engineering professor pointed out the potential and challenges of interdisciplinary work: "I see myself. I'm working in interdisciplinary teams, so it is my norm since my PhD, it's not a new thing for me. But I feel like the majority of the researchers or the faculty members are not agreeing with me. Still, they are like, mono-topic expertise is more important than doing interdisciplinary research." Her observation reveals how individual faculty members who embrace interdisciplinary approaches often find themselves swimming against institutional currents that prioritize disciplinary specialization. The political science professor demonstrated to be self aware as well of the challenges but underlined how
	9.4 Integration Paradox 

	A striking paradox emerges between high student interest in sustainability and low integration scores (mean 2.3 out of 5). While 64% of students rate interdisciplinary learning as "very important," only 2% demonstrate genuine interdisciplinary integration in practice. This gap indicates that structural and cultural barriers prevent the cross-disciplinary engagement that both literature and students acknowledge as crucial for addressing sustainability challenges.  
	The economics professor's thought on this disconnect was helpful: "The thing is, students are very interested in sustainability topics, they ask questions, they want to learn more. But when you look at the curriculum, when you look at the institutional support, it's just not there. So you have this mismatch between what students want and what the institution can provide." This observation highlights the frustration of students and academics who aknowledge the relevance of sustainability education but find themselves hindered by institutional limitations. The engineering professor shared a similar feeling by pointing out: "Students are very curious about environmental issues, especially when they see the connection to their field. But the system doesn't give us enough flexibility to really explore these connections deeply. We end up touching on sustainability topics but not really diving into them the way we should." The political science professor's experience with student engagement revealed both the potential
	10. Implications for Practice 
	10.1 Institutional Transformation Requirements 
	The research conducted highlights that, to reach the effective integration of sustainability, what is crucial is the implementation of institutional transformation rather than incremental modifications. Referring to McMillin and Dyball's (2009) whole-of-university approach, institutions must link research, education, and operational activities to demonstrate real-world sustainability applications. To reach this goal is fundamental to apply what Mader et al. (2013) call multi-level collaboration across curriculum development, campus operations, and community outreach, strenghtened by coherent institutional policies. Another fundamental step, as pointed out by Mader et al. (2013), would be the creation of dedicated sustainability offices or coordinators with the aim of translating sustainability goals into practice through systematic coordination rather than relying on individual faculty initiatives. This structural modification would tackle what the analysis highlighted as fragmented efforts limited to individual
	10.2 Curricular and Pedagogical Innovations 
	The analysis then aligns with Brundiers, Wiek, and Redman's (2010) and with their argumentation of how theoretical instruction alone is not enough for training students for complex sustainability challenges. Universities should incorporate experiential, problem-oriented learning into sustainability education core, including real-world learning opportunities that fill in the gap between academic knowledge and practical application. As pointed out by Brundiers et al. (2010), institutions should implement "functional and progressive" learning activties such as class simulations, stakeholder interactions, and capstone projects where students co-design and develop sustainability solutions with community partners. This kind of approach would be helpful with the 79% of students who described hands-on learning as "very important," providing leverage points for introducing systems thinking approaches. For what concerns pedagogical techniques these should promote what Wiek et al. (2011) and Sterling (2003) identify as 
	10.3 Faculty Development and Support 
	Another crucial point highlighted by the research is the need for a complete faculty development tackling what Yarime et al. (2022) call low awareness and engagement levels among faculty and administrative staff. What universities should do is develop mandatory sustainability training programs, to allow new information flows across the entire institutional system. Furthermore what needs to be done to reach faculty development is enhancing the ability for interdisciplinary collaboration and boundary crossing, tackling what Klein (1990, 2010) identifies as challenges in incoporating knowledge across disciplinary domains. 
	10.4 Community Engagement and Partnership Development 
	Despite the turkish political enviroment another crucial step that should be taken is the development of strategic partnerships with politically acceptable environmental organizations like TEMA. This actions would address what Brown, Collins, and Duguid (1989) call situated learning opportunities linking academic knowledge with real-world challenges. Universities should enable students to engage with community partnerships that go beyond peripheral student club activities. This requires developing what the research identified as missing feedback loops between academic sustainability discourse and practical community applications.  
	10.5 Assessment and Monitoring Systems 
	Then universities should also implement monitoring and evaluation systems addressing what Yarime et al. (2022) identify as absent assessment mechanisms hindering institutions capacity to evaluate sustainability initiative effectiveness. This kind of implemention includes developing concrete action plans, assessment tools, and transparent reporting mechanisms as well, those that Ceulemans et al. (2015) underline to be fundamental for filling in gaps between institutional rhetoric and operational reality. Assessment frameworks should measure progression through Sterling's (2003) learning levels, specifically evaluating development of systems thinking capabilities and interdisciplinary competencies rather than merely sustainability content knowledge acquisition. 

	11. Limitations of the study  
	While this research provides valuable insights into the perceptions and integration of environmental sustainability within selected departments at a Turkish university, several limitations must be acknowledged. First of all the scope of the study is intentionally limited to three academic departments: Political Science, Economics, and Engineering. While this focus allows for in-depth comparative analysis across distinct epistemic cultures, it also restricts the generalizability of the findings. Other disciplines that play a crucial role in sustainability education, such as architecture, health sciences, or education, were not included and may exhibit different patterns of engagement. The second limitation has to do with the fact that the research focuses solely on the environmental dimension of sustainability, deliberately excluding the social and economic aspects. While this focused approach enables a more detailed exploration of environmental issues, it limits the study's capacity to reflect the inherently 
	It must then take into account that the research is conducted within a single higher education institution in Istanbul, and its findings are shaped by the specific institutional, cultural, and political context of this university. Consequently, results cannot be broadly generalized to all Turkish universities or international higher education systems without further comparative research.  
	In addition to this, although the research is conducted in English-speaking academic environments, potential language and cultural barriers may still have influenced how participants expressed their views, especially in a context where English is not the first language for most respondents. This may have impacted the depth or clarity of some responses. 
	Another limitation is also represented by the fact that the study does not include perspectives from university administrators or policy-makers. As a result, important institutional and policy-level dimensions, such as governance structures, funding priorities, and strategic planning, remain underexplored. This limitation stems primarily from the current political climate in Turkey, which makes it particularly difficult to gain access to high-level institutional actors. Concerns about political sensitivities and limited openness to civil society engagement have constrained opportunities for dialogue with administrative stakeholders. Future research that includes these perspectives would offer a more comprehensive, systems-level understanding of sustainability integration in Turkish higher education. 
	Finally, the study does not conduct a gender or equity analysis, and therefore overlooks how sustainability education may intersect with broader issues of inclusion and diversity. This represents an important area for future research, particularly in light of the Sustainable Development Goals’ emphasis on social equity and gender-sensitive approaches.  
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