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Abstract. Debates around Education for Sustainable Development (ESD)
often presume a shared understanding of “sustainability” yet the concept
remains contested across ecological, social, and ethical dimensions,
particularly in relation to its association with development, economic growth,
and anthropocentric policy frameworks such as the Sustainable Development
Goals (SDGs). This study adopts a critical and exploratory stance to examine
how schoolteachers in India interpret and internalise sustainability-related
values and how these interpretations shape sustainable behaviour within a
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transformative education framework grounded in the Value-Attitude-
Behaviour (VAB) model. Using data from 601 teachers, collected through a
purposive sampling strategy, the study examines a set of pedagogical and
contextual dimensions constituting a Transformative Education Framework
and their collective influence on teachers’ attitudes toward ESD and tests the
mediating role of attitudes toward ESD in shaping sustainable behaviour.
Structural Equation Modelling was used to evaluate the proposed
relationships. The findings indicate considerable heterogeneity in how
teachers understand ESD, revealing tensions between normative and
technocratic policy discourses and the realities of school practice. Several
predictors significantly influence attitudes, which strongly mediate
sustainable behaviour. Instead of presenting ESD as a settled paradigm, the
study highlights the need for reflexive and context-sensitive transformative
pedagogical approaches that emphasise ethical reasoning, reflexivity, and
community interdependence. By critically engaging with the limitations of
SDG-centred conceptions of sustainability, the study contributes to ongoing
debates on how education can more meaningfully support socio-ecological
transitions while acknowledging the theoretical and methodological
constraints of large-scale empirical modelling.

1. Introduction

Sustainable development is often described as a holistic approach that seeks to
meet the needs of the present without jeopardising the ability of future
generations to meet their own needs (Sakalasooriya, 2021). While this
formulation has been influential in shaping global policy discourses, it has also
been widely debated for its implicit anthropocentric assumptions, its close
association with economic growth, and its tendency to frame sustainability
primarily in instrumental and developmental terms. Sustainability is therefore not
a concept with a singular or uncontested meaning, but one that is interpreted
differently across ecological, social, ethical, and political perspectives. Although
it is often articulated through the integration of economic, social, and
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environmental dimensions (Clift, 2003; Pawlowski, 2008), the pursuit of balance
between progress and preservation remains deeply contested in both theory and
practice, particularly in contexts where development imperatives dominate
sustainability agendas. Achieving sustainability, therefore, requires not only
structural and technological interventions but also critical reflection on societal
values, priorities, and assumptions that shape individual and collective action.

Within this contested landscape, education has emerged as a key arena for
interpreting, promoting, and operationalising sustainability. Sustainable
development in education is often framed as a paradigm shift (Gorana &
Kanaujia, 2016) that reorients learning toward environmental, social, and
economic concerns (Schréder & Kriger, 2019). However, approaches to
Education for Sustainable Development (ESD) are far from uniform, and are
frequently shaped by normative policy frameworks, particulatly those aligned
with the Sustainable Development Goals (SDGs) (UNESCO, 2017). While the
integration of sustainability into education is widely advocated (Mahmoudi et al.,
2012) critics argue that SDG-centred approaches to ESD can risk becoming
technocratic, instrumental, and insufficiently critical of underlying development
paradigms (Kopnina, 2020). As a result, educational systems are increasingly
challenged not only to impart knowledge but also to engage learners in ethical
reasoning, critical reflection, and value-based judgement that enable them to
navigate the complexities and contradictions inherent in sustainability discourses
(Howlett et al., 2016). Interdisciplinary approaches (Annan-Diab & Molinari,
2017) and engagement with real-world problems (Molderez & Fonseca, 2018) are
therefore seen not as neutral pedagogical tools, but as positions where competing
interpretations of sustainability are negotiated.

In this context, values assume a central role in shaping how sustainability is
understood and enacted in educational practice. Values reflect fundamental
beliefs that influence individual judgement and decision-making (Dhar et al.,
2008), thereby shaping attitudes and behaviours (Zheng et al., 2023). To examine
these dynamics, the present study draws on the Value-Attitude-Behaviour (VAB)
theory (Homer & Kahle, 1988), which conceptualises behaviour as emerging
from the interaction between underlying values and attitudinal orientations
(Olson & Zanna, 1993). Instead of assuming a linear or deterministic
relationship, the VAB framework is employed here as an analytical lens to explore
how sustainability-related values are internalised and translated into attitudes and
practices within educational settings. Such an approach recognises that
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educators’ responses to sustainability are shaped by contextual, institutional, and
cultural influences, rather than by values alone.

Building on this perspective, the study is situated within a Transformative
Education Framework (TEF), which foregrounds learning as a process involving
shifts in perspectives, values, and behavioural orientations rather than the mere
transmission of knowledge (Odell et al., 2020; O’Grady, 2023). In this study, the
Transformative Education Framework is conceptualised as a higher-order
construct composed of multiple interrelated pedagogical and contextual
dimensions rather than as a set of independent predictors. These dimensions
collectively constitute TEF and, together, shape educators’ orientations toward
sustainability in educational practice. Consistent with the Value-Attitude-
Behaviour (VAB) framework, attitude towards ESD is examined as a mediating
mechanism through which the integrated influence of TEF is translated into
sustainable behaviour. Rooted in Transformative Learning Theory (TLT), this
approach emphasises critical reflection, questioning of assumptions, and
engagement with social realities as central to meaningful learning (Nesbit, 1999).
However, transformative education is itself not a monolithic or uncontested
concept, and its application within sustainability education varies across contexts.
In this study, transformative education is understood as a reflexive and context-
sensitive pedagogical orientation that enables educators and learners to critically
engage with dominant sustainability narratives, rather than uncritically reproduce
them. Such an orientation aligns with broader calls for education that prepares
individuals to respond to complex socio-ecological challenges while remaining
attentive to issues of ethics, power, and responsibility (Gepp et al., 2023;
Vaughter & Yume Yamaguchi, 2023).

Transformative education and sustainable development are thus connected
through their shared emphasis on critical thinking, ethical engagement, and social
responsibility (Alam, 2022; Salonen & Siirild, 2019). Responding to the need for
educational frameworks capable of supporting transformative change (Manring,
2014), the present study proposes and empirically examines a Transformative
Education Framework for Sustainable Development grounded in the VAB
model. Within this framework, the exogenous constructs represent pedagogical
and contextual dimensions theorised to shape transformative learning processes:
Interdisciplinary Learning (IL), Collaboration and Networking (CN),
Experiential Learning (EL), Critical Thinking and Reflection (CR), Ethical
Citizenship (EC), Community Engagement (CE), Lifelong Learning (LL),
Organisational Climate (OC), and Cultural Sensitivity (CS). Ethical Citizenship
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integrates value-based ethical reasoning with global and civic responsibility,
reflecting the close conceptual relationships among values, ethics, and citizenship
orientations in sustainability education. Attitude towards ESD (AT) and
Sustainable Behaviour (B) function as the endogenous constructs of the model.
Conceptually, TEF is modelled as a higher-order construct that captures the
combined influence of multiple pedagogical and contextual dimensions of
transformative education.

Teachers are selected as the focal group for this study due to their central role in
mediating educational values and translating policy discourses into classroom
practice (Leal Filho et al.,, 2018). Rather than presuming the effectiveness of
transformative education approaches, the study seeks to explore how different
components of the proposed framework are associated with teachers’ attitudes
and behaviours related to sustainable development. While sustainability and ESD
are acknowledged in this study as contested and normatively charged constructs,
the analysis does not seek to resolve these debates or advance a singular
definition of sustainability. Instead, the study examines how an integrated
configuration of transformative pedagogical and contextual dimensions shapes
teachers’ attitudes and behaviours within existing ESD-oriented educational
contexts. In doing so, the framework is intended as an analytical lens for
understanding variation in educators’ responses to sustainability discourses,
rather than as a prescriptive model for implementing ESD. Based on this
framework, the study addresses the following research questions:

Research questions

1. How does integrating a TEF influence teachers’ awareness, attitudes, and
behaviour towards sustainable development?

2. How do the pedagogical dimensions of transformative education function
collectively to foster positive attitudes towards sustainable development
among educators?

3. What structural relationships exist between the key components of
transformative education and the outcomes of sustainable development?

2. Literature review and hypothesis development

Transformative education

Transformative education has emerged as a key pedagogical approach,
particularly within higher education, where it enables profound shifts in
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individual understanding and behaviour (Glisczinski, 2007). Beyond merely
disseminating knowledge, this framework encourages a deep re-evaluation of
assumptions, promoting interconnectedness, valuing ethical principles, and
promoting sustainable actions (Moore, 2005; Paul & Quiggin, 2020; Sharma,
2025). These innovations have reshaped the landscape of higher learning,
enabling tailored educational experiences that cater to individual needs,
subsequently leading to enhanced academic achievements (Akturk et al., 2022).
The realm of sustainable practices has also come to the forefront, emphasising
education's indispensable role in fostering sustainable Behaviour (Kalsoom &
Khanam, 2017), which goes beyond mere knowledge dissemination to include
recognising and addressing interconnectedness, valuing principles (Zsoéka et al.,
2013) over mere facts, listening with respect, leading by exemplary actions, and
disseminating success narratives (Middleton, 2018). Ahmed (2010) posits that
education serves not only as a means for individual transformation but also as an
agent for societal change, particularly in addressing societal inequalities,
emphasising that a balanced, state-driven approach underscored by quality,
relevance, and equity is essential to harness its full transformative potential.

Fundamentally, the TEF is rooted in Jack Mezirow’s TLT, which explains how
adults critically assess and reframe their beliefs in response to new experiences
(Fleming, 2022; Paprock, 1992). Mezirow’s original theory argues that learning
involves a multi-stage cognitive process of perspective transformation, often
triggered by a "disorienting dilemma," leading to a more inclusive, discriminating,
open, reflective, and emotionally capable way of being (Paprock, 1992). His
emphasis lies on critical reflection and rational discourse (Toka & Gioti, 2023).
However, TLT has significantly evolved beyond Mezirow’s primarily cognitive
focus. Cranton (2023) expanded on the theory by highlighting the educator's
crucial role in advancing supportive environments for critical reflection, focusing
on individual differences in the learning process. Freire (1970) introduced a
powerful socio-political dimension through his concept of "conscientization,"
advocating for education as a means to empower individuals to critically analyse
and act upon opptressive social structures, a departure from the passive "banking
concept of education." Building on Freire, Hooks (2014) further broadened the
scope by championing "education as the practice of freedom," emphasising the
emotional aspects of learning and the creation of inclusive spaces where
marginalised voices can challenge existing power dynamics (O’Brien et al., 2022).
Further, Dirkx (2001) incorporated psychodynamic perspectives, viewing
transformation as a deeper "soul work" that engages emotions and unconscious
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processes, arguing for a more holistic view of identity formation in
transformation (Walsh et al., 2011). This critical integration demonstrates how
the framework has broadened from a rational cognitive process to encompass
affective, socio-cultural, and psychodynamic dimensions, offering a more
comprehensive understanding of deep learning (Trehan, 2007).

Nevertheless, the journey towards transformative education is not devoid of
challenges. While the integration of SDGs into education is gaining momentum
through various initiatives like workshops and blended experiences (Lozano-
Diaz & Fernandez-Prados, 2020), challenges persist (Marouli, 2021). In many
developing countries, these challenges are often aggravated by poor funding
resource constraints, curriculum rigidity, limited teacher training, and competing
developmental priorities (Hossain & Hickey, 2019; Lawrence et al., 2020) school
reforms aiming at Education for Sustainable Development [ESD] often
encounter resistance, characterised by scepticism, unclear management strategies,
and varying local conditions (Gericke & Torbjérnsson, 2022). Furthermore, there
is an evident prioritisation of technical knowledge (Hogan & O’flaherty, 2021)
over critical discussions around sustainability (Postiglione et al., 2023), leading to
a limited understanding of the broader dimensions of sustainable development
(Bezeljak et al., 2020) The Eco-Schools program (Andreou, 2020) and other
initiatives (Madar, 2021; Scalabrino et al., 2022; Whiting et al., 2018) highlight the
global commitment to integrating sustainability into education, but their
implementation and impact often vary significantly across regions, particularly in
developing nations, where contextual factors like poverty, access to education,
and cultural norms can profoundly influence outcomes (Affandi et al., 2025; Wei
et al,, 2023). As the world grapples with pressing challenges, the significance of
transformative education in preparing individuals for a sustainable future
becomes increasingly evident.

Despite the recognition of transformative education's potential for sustainable
development, the existing literature often presents various initiatives and
challenges in a descriptive manner, lacking a clear, integrated framework that
systematically links specific transformative educational components to their
influence on attitudes and behaviours. There is a need for research that moves
beyond mere listing of examples to critically analyse the mechanisms by which
transformative education fosters sustainability, particularly in diverse contexts.
This highlights a key research gap in understanding how specific elements of
transformative education shape attitudes and behaviours towards ESD, which
this study aims to address.
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Value-Attitude-Behaviour

The VAB model serves as a pivotal lens for understanding the intricate dynamics
between personal values, attitudes, and consequent behaviour across various
domains (Ajzen, 2001). Kim et al. (2024) elucidated the profound influence of
value and Al awareness on individuals' attitudes, subsequently shaping
sustainable behaviour, underscoring the model's relevance in emerging
technological contexts. Such findings resonate with the insights from Wang et al.
(2023), who, drawing upon the VAB model, delineated the pathways through
which generative concern propels environmentally responsible Behaviour (ERB),
mediated by environmental concern and personal norms, thereby extending its
application to specific environmental domains. Moreover, the interplay of
personal values, attitudes, and Behaviour extends to societal settings, as
evidenced by (Sturges et al., 2023). This research emphasised the significance of
adults' risk tolerance in influencing children's engagement in risky play,
elucidating how personal values and attitudes shape developmental opportunities
for the younger generation. Complementing this, Subramaniam et al. (2023)
spotlighted the pivotal role of customer experience and engagement in cultivating
loyalty, emphasising the mediating role of value components in contemporary
digital platforms, highlighting its applicability in consumer behaviour and digital
environments.

In the context of education and competition, Nguyen et al. (2023) underscored
the interconnectedness of students' self-efficacy, perceived value, cooperative
attitudes, and readiness for STEAM contests. These findings further accentuate
the multifaceted relationships posited by the VAB model, wherein values and
attitudes precipitate specific behavioural outcomes (Trust & Prestridge, 2021).
Drawing parallels, Wang et al. (2023) unravelled the intricate dynamics between
trust in green food labelling, Chinese cultural values, and consumers' willingness
to pay, further validating the VAB model's applicability across diverse cultural
contexts. This study is particularly relevant as it demonstrates how cultural values,
often deeply ingrained in developing societies, can significantly moderate the
VAB pathway. For instance, in many developing nations, collective values or
traditional ecological knowledge systems might influence environmental attitudes
and behaviours differently compared to individualistic Western contexts
(IThemezie et al., 2021; X. Wang et al., 2021).

In short, the VAB model offers a robust theoretical framework to elucidate the
nuanced relationships between values, attitudes, and Behaviour across varied
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contexts (Scalco et al., 2017). When applied to understanding teachers' attitudes
towards ESD, this model can illuminate the underlying values and attitudes that
shape pedagogical approaches and practices, fostering a holistic understanding
of sustainable education paradigms. The empirical evidence presented across
studies underscores the model's versatility and relevance, advocating for its
integration in educational research to foster sustainable development initiatives.
Drawing upon this theoretical orientation, the current study operationalises
transformative education as an integrated framework of collaborative
pedagogical and contextual dimensions. These components are hypothesised to
collectively modulate teachers’ attitudes toward ESD, thereby informing their
sustainable development practices. The succeeding subsections synthesise extant
literature for each dimension to substantiate their integration within the TEF.

Pedagogical dimensions underpinning the Transformative Education Framework
Interdisciplinary Learning (IL)

The utilisation of an interdisciplinary methodology has the potential to enhance
students' abilities in addressing challenges related to sustainability and to cultivate
strategic competencies such as systems thinking and anticipatory foresight (Alm
et al,, 2021). It enhances students' proficiency in articulating environmental
concerns across various disciplines, cultural contexts, and industrial sectors
(Eagan et al,, 2002). Within transformative education, interdisciplinary learning
contributes to an integrated pedagogical environment that foregrounds
complexity, interconnectedness, and holistic understanding.

Collaboration and Networking (CN)

Collaboration and networking within the realm of ESD programs facilitate
individuals in aligning their actions with their intrinsic values (Arbuthnott, 2009).
Kolleck (2013) suggests that social networks can engender synergistic effects,
amalgamate pivotal resources, and expedite the diffusion of innovation. Learning
netwotks geared towards sustainable development augment the global society's
proficiency in addressing and adapting to pervasive global changes (Dlouhd et
al., 2013). Consequently, collaboration and networking constitute relational
dimensions of transformative education, augmenting collective accountability
and distributed agency.

Experiential 1earning (EL)

Experiential learning is instrumental in promoting the knowledge, values, and
competencies essential for the sustainability mindset of upcoming leaders,
thereby aiding the advancement of the SDGs (Tomasella et al., 2023). This

Vs Sustain, 25, 1-43 http://dx.doi.org/10.13135/2384-8677/13008



http://dx.doi.org/10.13135/2384-8677/13008

10 Shana et al.

educational approach is recognised for bolstering critical thinking, collaboration
skills, and cultivating a profound understanding of sustainable development
(Algurén, 2021). Through non-formal and practice-based activities, experiential
learning contributes to the formation of sustainability mindsets that extend
beyond abstract knowledge acquisition (Gorghiu & Santi, 2016).

Critical thinking and Reflection (CR)

Incorporating culturally relevant teaching strategies requires critical reflection
(Howard, 2003). According to Brunstein & King (2018), a structured reflection
process involving faculty and students addresses shared challenges and promotes
transformative learning, potentially leading to sustainability. In the context of
ESD, critical reflection supports holistic understanding, inclusivity, and ethical
engagement, thereby strengthening the integrative character of transformative
education (Avsec & Savec, 2021).

Ethical Citizenship (EC)

Ethical citizenship synthesises value-based reasoning with global responsibility,
positioning actors as morally grounded agents within sustainability education.
ESD scholarship suggests ecthical orientations drive interpretations of
sustainability toward justice and intergenerational equity (Kopnina & Meijers,
2014). Environmental ethics cultivate principles for socially responsible decision-
making (Katilmig, 2017; Siddiqui & Aqil, 2014), while Global Citizenship
Education fosters democratic participation and collective responsibility (Huckle
& Wals, 2015). Integrating these perspectives aligns frameworks with SDG 4 and
promotes inclusive societies (Adaspayeva & Parkes, 2021). Ultimately, Ethical
Citizenship facilitates a transformative education framework by bridging moral
commitment and global awareness to catalyse values-driven practices.

Commmunity Engagement (CE)

Community engagement connects educational processes with societal contexts,
enabling learners and educators to apply sustainability principles in real-world
settings. Service-learning and community-based initiatives have been shown to
cultivate leadership, social responsibility, and civic identity (Batchelor et al.,
2003). Integrating the Millennium Development Goals into community
engagement aligns these efforts with discussions on sustainable development,
facilitating the convergence of research, training, and community involvement
initiatives (Pienaar-Steyn, 2012).

Lifelong I earning (I.L)

Vs Sustain, 25, 1-43 http://dx.doi.org/10.13135/2384-8677 /13008



http://dx.doi.org/10.13135/2384-8677/13008

Sustainable development through transformative education framework 11

Lifelong learning is increasingly recognised as essential for addressing
sustainability challenges characterised by uncertainty and quick change.
Continuous learning supports the development of adaptive capacities, value
reorientation, and resilience in both individuals and institutions (Wals & Benavot,
2017a). Networks oriented towards lifelong learning have been shown to
promote innovative educational practices that enhance societal preparedness for
sustainability transitions (Dlouhd et al., 2013). Within transformative education,
lifelong learning sustains ongoing engagement with sustainability beyond formal
educational settings

Organisational Climate (OC)

The organisational climate, influenced by factors like contextual support, social
norms, and the complexity of actions, significantly impacts attitudes towards
ESD (Arbuthnott, 2009). Furthermore, encouraging an ethical atmosphere
enhances employees' work attitudes, thereby elevating overall organisational
sustainability performance (Lee & Ha-Brookshire, 2017). This alignment
between organisational ethos and individual perspectives induces heightened
satisfaction, commitment, adaptability, and performance in the workplace
(Ostroft, 1993).

Cultural Sensitivity (CS)

Cultural sensitivity is integral to transformative education, particularly in diverse
and pluralistic contexts. Educational approaches that are attuned to cultural,
political, and economic conditions facilitate meaningful engagement with
sustainability issues and support the integration of indigenous and local
knowledge systems (Gu, 2005). Such an approach not only bridges the divide
between diverse cultures but also seamlessly amalgamates traditional or
indigenous wisdom with modern insights (Vargas, 2000). Culturally responsive
pedagogy promotes inclusivity and contributes to the development of a shared
global culture grounded in respect for diversity (Thomas, 1997).

Attitude towards education for sustainable development (AT)

Attitudes, encompassing informational, emotional, and behavioural dimensions,
play a pivotal role in influencing sustainable development behaviour within
organisations at various hierarchical levels (Lozano, 2008). These attitudes not
only guide organisational actions but also have a cascading effect on sustainable
initiatives within local communities (Kapsalis & Kapsalis, 2020). This influence
can be seen in consumers' purchasing behaviour of sustainable products that are
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markedly swayed by their attitudes towards sustainability marketing strategies
(Abutaleb & El-Bassiouny, 2020).

While these pedagogical and contextual dimensions are interrelated, each
represents a distinct mechanism within the Transformative Education
Framework. Interdisciplinary Learning addresses epistemic integration across
knowledge domains, whereas Experiential Learning foregrounds practice-based
meaning-making through direct engagement. Critical Thinking and Reflection
enable a reflexive examination of assumptions and values, whereas Collaboration
and Networking emphasise relational learning and collective agency. Ethical
Citizenship provides a normative orientation grounded in moral reasoning and
global responsibility, while Cultural Sensitivity ensures contextual responsiveness
to local cultural and knowledge systems. Community Engagement situates
learning within societal contexts beyond institutional boundaries, and
Organisational Climate shapes the structural conditions under which these
pedagogical processes operate. Together, these constructs capture
complementing yet analytically distinct dimensions of transformative education.

Conceptual model and hypotheses

Based on the literature, the present study conceptualises transformative
education as an integrated framework comprising interrelated pedagogical and
contextual dimensions. By avoiding assumptions about isolated variable effects,
the Transformative Education Framework (TEF) is theorised as a synergetic
ecosystem that modulates teachers' dispositions toward ESD, thereby mediating
sustainable development practices.

Based on this framework, the study advances the following hypotheses:

H1: The Transformative Education Framework positively influences teachers’
attitudes towards Education for Sustainable Development.

H2: Teachers’ attitudes towards Education for Sustainable Development
positively influence their sustainable development behaviour.

Figure 1 presents the conceptual model of the study, illustrating the relationships
among the Transformative Education Framework, teachers’ attitudes towards
ESD, and sustainable development behaviour
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Figure 1. Conceptual framework of the Transformative Education Framework. The
figure illustrates the theorised integration of pedagogical dimensions within the Transformative
Education Framework (TEF) and the hypothesised pathways linking TEF to teachers’ attitudes
toward Education for Sustainable Development (ESD) and to sustainable behaviour. The nine
dimensions are conceptual constituents of TEF; arrows represent hypothesised directional
relationships.

3. Methodology

Research design

This study adopted a quantitative, cross-sectional research design. It was
considered essential to examine the structural relationships among the
pedagogical dimensions of Education for Sustainable Development (ESD),
teachers’ attitudes towards ESD, and their self-reported behavioural intentions.
The design was appropriate for empirically testing a theoretically grounded
framework. To address the study’s emphasis on explanation and prediction
rather than strict theory confirmation, variance-based Structural Equation
Modelling (SEM) was employed. Specifically, a Partial Least Squares (PLS)
approach was used to estimate the proposed TEF. PLS-SEM is well-suited for
analysing complex framework-level models involving multiple interrelated latent
constructs, particularly when the objective is to assess predictive relationships
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and explain variance in key endogenous variables (Hair et al., 2019; Hair Jr. et al.,
2017). In the present study, PLS-SEM facilitated the empirical assessment of a
higher-order TEF by enabling the simultaneous evaluation of measurement
properties and structural relationships while maintaining model parsimony and
interpretability (Hair et al., 2021).

Participants

The research comprised a sample of 601 secondary school educators from both
government and private institutions all around India. A non-probability
purposive sampling method was employed, as it allowed the selection of
respondents with specific characteristics relevant to the study (Schillewaert et al.,
1998; Tongco, 2007), focusing on school teachers with experience in curricular
delivery and potential exposure to sustainability-related educational practices.
This method was chosen due to the study’s focus on ESD and the need to include
participants capable of providing informed and context-specific insights. While
purposive sampling supports the depth and relevance of data in targeted research
areas, it limits the generalizability of the findings (Memon et al., 2025).
Accordingly, the findings are interpreted as analytical rather than population-
level inferences. Nevertheless, the sample’s geographical and institutional
diversity provides a broad, contextually meaningful representation of secondary
school teachers within the Indian education system. Table 1 provides the
demographic particulars of the sutvey participants.

Data collection and measures

Three essential steps were included in the data collection process. Figure 2
presents the graphical depiction of the data collection process undertaken during
this study. The variables constituting teachers’ attitudes towards ESD were
identified in the first phase through a thorough literature review. This process
ensured that the selected constructs were theoretically grounded in established
ESD and transformative education scholarship. In the second phase, a pilot study
was conducted among 100 teachers to assess comprehension and completeness
and make necessary changes to the questionnaire. In the third and final phase, a
questionnaire survey was conducted to determine the importance of teachers'
attitudes and their influence on their behaviour towards ESD.

A pivotal tool in our investigation, the questionnaire underwent careful
development and segmentation to facilitate the collection of crucial data. The
initial section of the questionnaire addressed inquiries about demographic
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variables such as gender, subject expertise, teaching experience, educational
board affiliation, and institutional classification. The second section was
dedicated to probing the core subject matter of the study and featured 49 items
grounded in both endogenous and exogenous variables. All constructs were
operationalised using reflective indicators that captured teachers’ perceptions,
orientations, and reported pedagogical practices related to ESD and
transformative education. Responses were recorded using a five-point Likert-
type scale ranging from 1 (strongly disagree) to 5 (strongly agree). Participants
were instructed to respond based on their professional experiences and
classroom practices rather than abstract or idealised beliefs.

Table 1: Demographic details of the participants

Participant Profile Number Percentage
Type of Management
Government 374 62.22
Management 227 37.77
Board
Kerala State 363 60.39
CBSE 184 30.61
Others 54 8.98
Teaching Experience
0 to 3 years 284 47.25
3 to 8 years 202 33.61
8 years and 115 19.13
above
Subject
Languages 208 34.60
Science 167 27.78
Mathematics 106 17.63
Social Science 86 14.30
Others 34 5.65
Gender
Male 200 33.27
Female 401 66.72
Others 0 0

Data collection was conducted using a combination of online and in-person
survey administration methods. Google Form was employed to facilitate efficient
data collection across geographically dispersed regions, while in-person
administration of the same structured questionnaire enabled clarification of item
meanings where required and improved response completeness. The use of
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mixed administration modes supported broader participation while maintaining
consistency in instrument delivery and measurement conditions.

Data Collection Methods

Phase 1 T iterature Review Identi.fying preliminary variables of the factors
affecting the attitude of teachers towards ESD

Phase 2 Pilot Study »| To verify the items developed and to make
necessary changes

Phase 3 Questionnaire Survey Collection of data from the teachers of secondary

schools

Figure 2. Phases of the data collection process. The figure presents the three-stage data
collection procedure employed in the study. Phase one involved identification of constructs
through an extensive literature review. Phase two consisted of a pilot study conducted with 100
teachers to assess clarity and reliability of the questionnaire. Phase three involved the
administration of the final structured survey to 601 secondary school teachers across India using
both online and in-person modes.

List of factors in the preliminary stage

Following an extensive assessment of the literature, Table 2 illustrates the factors
that influence teachers’ attitudes towards ESD. A set of pedagogical and
contextual factors relevant to teachers’ engagement with Education for
Sustainable Development (ESD) was identified. The selection was theory-led. It
prioritised dimensions repeatedly linked to transformative and sustainability-
oriented pedagogy. The factors capture interrelated pedagogical practices,
professional orientations, and institutional conditions recognised in the ESD
literature. These include interdisciplinary learning, collaboration and networking,
experiential learning, critical thinking and reflection, ethical citizenship,
community engagement, lifelong learning, organisational climate, and cultural
sensitivity. Each factor was operationalised using reflective indicators to
represent teachers' perceived classroom practices and professional otientations.
Conceptual proximity among several factors was anticipated rather than treated
as an error. This reflects the integrated character of ESD pedagogy, where values,
civic orientations, and community-facing practices often co-occur in teachers’
work. Accordingly, the analytical model was specified to capture this integration
at the framework level, rather than forcing strict separation among highly related
dimensions.
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Table 2. Pedagogical and contextual dimensions constituting the TEF

Code Factors
Interdisciplinary Learning (IL)
1L1 Inclusion of sustainability concepts into lesson plans
12 Integration of various academic fields
1L3 openness to collaborate with teachers
14 employing interdisciplinary content and methods in teaching
Collaboration and Networking (CN)
CN1 Community engagement for sustainable development in education
CN2 Students’ collaboration on local sustainability projects
CN3 Partnership with Local organisations
Experiential Learning (EL)
EL1 Promoting classroom sustainability
EL2 Use of real-wortld experiences in the classroom
EL3 designing hands-on classroom activities
EL4 experiential learning to engage students
EL5 optimising student’s classtoom expetience
Critical Thinking and Reflection (CR):
CR1 critical thinking on long-term environmental impact of human actions
CR2 Integration of activities that promote problem-solving skills
CR3 Encouragement given to students to ask questions
CR4 critical thinking and students to contribution to the society
Ethical Citizenship (EC):
EC1 Integration of life-centred topics into the curriculum
EC2 Instilling a sense of responsibility for the planet
EC3 Equal access to education for all students as a moral necessity
EC4 Responsible consumption and promotion of sustainability
EC5 Global perspectives and cultural understanding
ECo6 empowering students as responsible global citizens
EC7 themes promoting global responsibility in students
EC8 Empathy and respect to foster global citizenship
Community Engagement (CE)
CE1 Sense of belongingness and togetherness
CE2 responsibility for both local and global populations
CE3 Community collaboration and grasp of sustainable development
CE4 Encouraging student exploration and contribution to sustainability initiatives
Lifelong Learning (LL):
LL1 Creative methods to inspire lifelong learning in students
LL2 Explore and pursue knowledge beyond the curriculum
LL3 Initiatives promoting students' self-directed learning
LL4 Importance of lifelong learning in a rapidly changing world
LL5 Curiosity for lifelong learning
Organisational Climate (OC).
OC1 Our institutional support for teaching tesources
ocC2 Training on ESD
OC3 Appreciation from the institution
OC4 administrative support in ESD
Cultural sensitivity (CS)
CS1 Inclusion of diverse cultural perspectives in teaching
CS2 Customisation of the curticulum to local culture
CS3 Cultural understanding for global peace
CS4 Sharing cultural perspectives in the classroom
Attitude (AT)
AT1 Awareness about the principles and goals of ESD
AT2 Environmental and social concerns of ESD
AT3 ESD practices in daily life
AT4 Promotion of ESD for a sustainable future
Behaviour (B)
B1 Incorporation of sustainable practices in my daily life
B2 Preference for eco-friendly options
B3 learning and promoting sustainable solutions for a better future.
B4 participation in activities and initiatives that promote ESD
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Data analysis

All analyses were conducted using variance-based Structural Equation Modelling
implemented in R. The analytical strategy followed a two-stage PLS-SEM
procedure (Henseler et al, 2009), with an explicit separation between
measurement evaluation and structural inference. In Stage 1, the first-order
constructs were estimated using their respective reflective indicators to obtain
reliable construct scores. In Stage 2, these first-order construct scores were used
as indicators of a higher-order TEF, and the structural relations TEF — Attitude
(AT) — Behaviour (B) were estimated. This two-stage higher-order approach
was adopted to accommodate conceptual proximity among pedagogical
dimensions. Thus, reduce multicollinearity and suppression effects in the
structural model, and enable a parsimonious test (Huang et al, 2017) of
framework-level influence on teachers’ attitudes and behavioural outcomes.

Measurement quality was assessed using standard PLS-SEM criteria. Indicator
reliability was examined through outer loadings. Internal consistency was
evaluated using Cronbach’s alpha and composite reliability (Hair Jr. et al., 2017).
Convergent validity was assessed using average variance extracted (AVE).
Discriminant validity was examined using the heterotrait—-monotrait ratio
(HTMT). HTMT values were interpreted with explicit reference to established
threshold logic (0.85 as conservative; 0.90 as permissible for theoretically related
constructs), and all threshold decisions were reported consistently with the
corresponding tables.

For the structural model, path coefficients were evaluated using non-parametric
bootstrapping (5,000 resamples) with confidence intervals to delineate structural
relationships (Chin et al., 2020). Model explanatory power was assessed using R?
for endogenous constructs. Effect sizes (f2) and predictive relevance (Q? via
blindfolding) were used to support the interpretation of substantive contribution.
Out-of-sample predictive performance was examined using PLSpredict,
benchmarked against a linear model, to assess out-of-sample predictions (Hair et
al,, 2019). Global fit indices were treated as diagnostic and complementary.
SRMR was interpreted as an approximate indicator of model adequacy rather
than a confirmatory test of fit. The d_ULS and d_G values were interpreted only
relative to their bootstrap-based quantiles. The NFI value was reported with
explicit acknowledgement of its limitations in variance-based SEM - where PLS-
SEM often accommodates non-normal data and small sample sizes (F. Hair Jr et
al., 2014) and of the model’s exploratory, framework-oriented purpose.
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4. Results

Measurement model analysis

The psychometric properties of the measurement model were evaluated using a
disjoint two-stage approach (Becker et al, 2012; Sarstedt et al, 2019)
implemented within the R software environment using the sewinr package. In
Stage 1, the analysis focused on assessing the reliability and validity of the lower-
order pedagogical dimensions and the outcome constructs. Given the conceptual
breadth of several pedagogical dimensions and the limitations in internal
consistency observed in preliminary analyses, a mixed-methods measurement
strategy was adopted. Specifically, while some constructs were retained as multi-
item reflective measures, others were operationalised as single-item measures.
This decision reflects a trade-off between theoretical scope and empirical
precision and is explicitly treated as a measurement limitation rather than a
methodological optimisation.

For multi-item reflective constructs, internal consistency reliability was assessed
using Cronbach’s alpha and composite reliability (CR), and convergent validity
was examined using average variance extracted (AVE). As reported in Table 3,
the multi-item constructs demonstrated acceptable reliability and convergent
validity, with composite reliability values exceeding recommended thresholds
and AVE values meeting or exceeding the 0.50 criterion. Although the
Cronbach’s alpha value for Critical Reflection was marginally below 0.70, it
remains acceptable within exploratory educational research contexts (Hair et al.,
2019). Several pedagogical dimensions (Interdisciplinary Learning, Collaboration
and Networking, FExperiential Learning, FEthical Global Citizenship,
Organisational Climate, Cultural Sensitivity, and Sustainable Behaviour) were
operationalised using single-item measures. For these constructs, Cronbach’s
alpha and composite reliability values of 1.000 reflect a mathematical property of
single-indicator latent variables rather than perfect reliability. Accordingly,
convergent validity indices are not interpreted substantively for these measures,
and the reduced content validity associated with single-item operationalisation is
acknowledged as a limitation of the empirical model.

Discriminant validity at the lower-order level was assessed using the heterotrait—
monotrait (HTMT) ratio of correlations (Henseler et al., 2015). HTMT values
were interpreted using a conservative threshold of 0.85. All reported HTMT
ratios remained below this threshold, indicating that the constructs retained
sufficient empirical distinctiveness despite their theoretical relatedness. These
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results support the adequacy of the measurement model for subsequent highet-
order analysis.

Table 3: Reliability and convergent validity of first-order constructs

Construct o CR AVE
Interdisciplinary Learning (IL)* 1.000 1.000 1.000
Collaboration and Networking (CN)* 1.000 1.000 1.000
Experiential Learning (EL)* 1.000 1.000 1.000
Critical Reflection (CR) 0.672 0.672 0.505
Ethical Global Citizenship (EGC)* 1.000 1.000 1.000
Community Engagement (CE) 0.746 0.748 0.503
Lifelong Learning (LL) 0.819 0.817 0.529
Organisational Climate (OC)* 1.000 1.000 1.000
Cultural Sensitivity (CS)* 1.000 1.000 1.000
Attitude toward ESD (AT) 0.839 0.836 0.564
Sustainable Behaviour (B)* 1.000 1.000 1.000

Assessment of the higher-order Transformative Education Framework

In Stage 2, the TEF was specified as a formative higher-order construct (Type 11
reflective—formative model). This specification is theoretically grounded in the
assumption that the nine pedagogical dimensions represent distinct yet
complementary components that collectively constitute a transformative
educational environment, rather than interchangeable reflections of a single
latent trait (Becker et al., 2012; Sarstedt et al.,, 2019). As TEF was modelled
formatively, its evaluation focused on assessing collinearity among indicators and
the contribution of each lower-order construct to the higher-order framework.
Variance Inflation Factors (VIF) were examined to assess potential
multicollinearity. As shown in Table 4, all VIF values ranged well below the
conservative threshold of 3.3, indicating the absence of problematic collinearity
and confirming that each pedagogical dimension contributes unique variance to
the formative construct.

Structural model assessment

Following validation of the measurement and higher-order framework
specifications, the structural model was assessed to examine the hypothesised
relationships among the Transformative Education Framework, teachers’
attitudes towards ESD, and sustainable behavioural intentions. Path coefficients
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were estimated using a non-parametric bootstrapping procedure with 5,000
resamples. The model's explanatory power was evaluated using the coefficient of
determination (R?) for the endogenous constructs. As illustrated in Figure 3, the
model explains a substantial proportion of variance in Attitude toward ESD (R?
= 0.409) and Sustainable Behaviour (R*> = 0.310). These values indicate
meaningful explanatory power for an integrated educational framework model
within a complex social science context.

Table 4. Collinearity assessment (VIF) for the Formative Higher-Order Framework

Formative Indicator VIF

Interdisciplinary Learning (IL) 1.205
Collaboration (CN) 1.318
Experiential Learning (EL) 1.213
Critical Reflection (CR) 1.631
Ethical Global Citizenship (EGC) 1.547
Community Engagement (CE) 2.051
Lifelong Learning (LL) 2.290
Organisational Climate (OC) 1.298
Cultural Sensitivity (CS) 1.463

The structural path estimates are summarised in Table 5. The Transformative
Education Framework exerted a strong, positive, and statistically significant
effect on Attitude toward ESD (B = 0.640, t = 23.097, p < 0.001), supporting
the proposition that an integrated configuration of pedagogical dimensions is
associated with teachers’ sustainability-oriented attitudes. Attitude toward ESD,
in turn, demonstrated a strong and statistically significant relationship with
Sustainable Behaviour (3 = 0.557, t = 12.638, p < 0.001). These results confirm
the mediating role of attitudes in translating transformative educational
conditions into behavioural intentions.

Summary of key results

Overall, the results provide empirical support for the Transformative Education
Framework as an integrated pedagogical configuration that influences teachers’
attitudes towards ESD, which, in turn, shape sustainable behavioural intentions.
By modelling the framework at a higher-order level, the analysis avoids over-
interpretation of individual pedagogical dimensions and instead highlights the
systemic nature of transformative education processes. This framework-level
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perspective offers a parsimonious and theoretically coherent account of how
complex educational practices relate to sustainability-oriented outcomes.

CR EL CN

EC
=0.640""* =0.557"*
p B B
CE e z
R<=0.310
A"
LL

oC cs L

Figure 3. Structural model assessment of the Transformative Education Framework.
The figure illustrates the two-stage higher-order partial least squares structural equation model
(PLS-SEM). The Transformative Education Framework (TEF) is specified as a formative
higher-order construct composed of nine pedagogical dimensions: Interdisciplinaty Learning
(IL), Collaboration (CN), Experiential Learning (EL), Critical Reflection (CR), Ethical Global
Citizenship (EGC), Community Engagement (CE), Lifelong Learning (LL), Organisational
Climate (OC), and Cultural Sensitivity (CS). TEF predicts Attitude toward Education for
Sustainable Development (AT), which in turn predicts Sustainable Behaviour (B). Standardised
path coefficients (8) are reported on the arrows, and coefficients of determination (R?) are
shown inside endogenous constructs. All structural paths are statistically significant at p <.001
based on 5,000 bootstrap resamples.

Table 5. Structural model results and hypothesis testing

Hypothesis Relationship Beta T_Statistics P_Values Decision
H1 TEF -> Attitude towards ESD 0.640 23.097 < 0.001 Supported
H2 Attitude toward ESD -> Sustainable Behaviour 0.557 12.638 < 0.001 Supported
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5. Discussion

This study empitically examined the factors of transformative education that
influence teachers’ attitudes towards ESD. The findings demonstrate that TEF
exerts a strong, statistically robust influence on teachers’ attitudes toward
Education for Sustainable Development (ESD), which, in turn, significantly
predicts  sustainability-oriented behaviour. This pattern suggests that
transformative education operates primarily through attitudinal internalisation,
whereby pedagogical environments shape how educators interpret, value, and
prioritise sustainability before such orientations are translated into practice. This
mediated logic is consistent with recent PLS-SEM evidence from adjacent
sustainability-learning domains, which demonstrates that systemic learning
environments influence sustainable outcomes indirectly through cognitive and
attitudinal mechanisms rather than through direct behavioural pathways (Ranjan
et al,, 2024).

This result advances current debates in ESD by moving beyond technocratic and
implementation-oriented accounts that treat sustainability as a predefined
objective to be transmitted through discrete pedagogical interventions. Instead,
the findings support perspectives that conceptualise sustainability education as a
meaning-making and value-mediating process, in which learning environments
cultivate ethical reasoning, reflexivity, and social responsibility as interrelated
dispositions. In this sense, transformative education appears less concerned with
the direct prescription of sustainable behaviours and more focused on shaping
the interpretive frameworks through which educators engage with sustainability
challenges. Importantly, the model's structural configuration indicates that
attitudes toward ESD function as a central mediating mechanism between
pedagogical environments and behavioural outcomes. This reinforces theoretical
accounts suggesting that sustainability-related behaviour in educational contexts
is unlikely to emerge solely from exposure to sustainability-oriented content or
practices. Rather, behavioural change depends on the extent to which educators
internalise sustainability as a normative and professional commitment. The TEF,
as an integrated framework, appears to create the conditions for such
internalisation by aligning pedagogical practices, institutional climate, and ethical
orientations into a coherent educational experience.

Influence of the TEF on Teachers’ Attitudes and Behaviour (RQ1)

RQ1 asked how integrating the Transformative Education Framework (TEF)
influences teachers’ attitudes and behaviour towards sustainable development.
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The results indicate a clear sequence. TEF strongly and positively predicts
teachers’ attitudes towards ESD. Attitude, in turn, strongly and positively
predicts sustainable behaviour. This pattern positions attitude as the key proximal
mechanism through which an integrated pedagogical environment is translated
into behavioural orientation (Ranjan et al, 2024). It is consistent with
contemporary scholarship that treats sustainability-oriented educational practice
as an attitudinal and agentic achievement rather than a simple implementation
task. This finding also aligns with recent evidence that teachers’ sustainability-
related dispositions and professional orientations matter for educational change.
Large-scale, mixed-method work continues to show that teachers’ beliefs,
perceived meaning, and value alignment shape whether ESD is taken up as
substantive practice rather than symbolic compliance. The TEF — Attitude
effect therefore has a plausible educational interpretation: the framework
operates as a coherent set of pedagogical conditions that supports sense-making
and commitment, thereby increasing the likelihood of sustained behavioural
follow-through. The mediation pattern is theoretically important for ESD
debates. It implies that a school or teacher education environment can be “ESD-
aligned” in its design, yet still fail to produce behavioural change if it does not
shift educators’ interpretive frames and professional commitments. This is
congruent with transformative education perspectives that emphasise reflexivity
and reassessment of assumptions as central to sustainability learning. It is also
consistent with wider sustainability-education evidence suggesting that teacher
dispositions are consequential for learning and practice, and that change tends to
be realised through psychological and professional mechanisms rather than direct
exposure to content or policy signals.

Transformative Education as an integrated pedagogical system (RQ2)

The empirical configuration observed in this study suggests that the pedagogical
dimensions of transformative education are theoretically and functionally
interdependent rather than separable instructional levers. Transformative
education literature has consistently emphasised that practices such as ethical
engagement, reflexive learning, interdisciplinarity, and community orientation are
mutually constitutive elements of educational change, shaping professional
meaning-making through their combined presence rather than through isolated
effects (Mezirow, 2018). Treating these dimensions as components of a unified
framework, therefore, reflects the systemic character of transformative learning
processes, in which coherence across pedagogical practices and institutional
conditions is central to attitudinal formation.

Vs Sustain, 25, 1-43 http://dx.doi.org/10.13135/2384-8677 /13008



http://dx.doi.org/10.13135/2384-8677/13008

Sustainable development through transformative education framework 25

Recent studies in Education for Sustainable Development further support this
interpretation by demonstrating that sustainability-oriented attitudes among
educators are more strongly associated with whole-institutional alignment and
pedagogical coherence than with individual instructional strategies or
competencies (Mogren et al., 2019). This emphasis on integration resonates with
bibliometric analyses of contemporary education research, which reveal a
growing fragmentation of pedagogical constructs and a relative scarcity of
system-level theorisation, particularly in digitally mediated learning fields
(Krishnan et al, 2025). From this perspective, the influence of the
Transformative Education Framework lies not in the relative strength of
particular pedagogical elements but in their collective orchestration within an
educational environment that consistently reinforces sustainability-related values,
reflexivity, and social responsibility. Such an interpretation aligns with systems-
oriented approaches to sustainability education, which conceptualise educational
change as an emergent property of integrated pedagogical, cultural, and
organisational dynamics rather than as the outcome of discrete interventions
(Wals & Benavot, 2017).

Structural relationships within transformative education and sustainability
outcomes (RQ3)

RQ3 examined the structural relationships between the components of
transformative education and sustainability-related outcomes. The final model
reveals a clear and theoretically coherent pathway in which the Transformative
Education Framework (TEF) exerts its influence on sustainable behaviour
indirectly, through teachers’ attitudes toward ESD. This configuration indicates
that transformative education functions as a context-shaping system rather than
as a set of direct behavioural drivers. Such a structure is consistent with systems-
oriented interpretations of educational change, which emphasise mediation,
emergence, and alighment over linear causation (Sterling, 2021; Wals & Benavot,
2017). The absence of direct structural paths from individual pedagogical
dimensions to behaviour is theoretically meaningful. Contemporary ESD
scholarship has increasingly cautioned against assuming direct instructional—
behavioural linkages, noting that sustainability practices in educational settings
are mediated by educators’ professional identities, values, and interpretive
orientations (Vare et al., 2019). The present findings reinforce this position by
demonstrating that behavioural engagement with sustainability is contingent
upon prior attitudinal internalisation. In this sense, TEF shapes the conditions
of possibility for sustainable practice by cultivating dispositions that render such
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behaviour meaningful and professionally legitimate. From a transformative
learning perspective, this mediated structure aligns with the proposition that
educational change occurs through shifts in frames of reference rather than
through compliance with externally prescribed actions (Mezirow, 2018).
Attitudes toward ESD represent a critical juncture at which pedagogical
experiences are translated into professional commitments. The strong Attitude
— Behaviour relationship observed in the model suggests that once educators
adopt sustainability as a valued orientation, behavioural enactment follows with
relative consistency. These finding echoes recent empirical work showing that
educators’ sustainability-related practices are closely linked to their value
alignment and sense of agency, rather than to isolated pedagogical exposures
(Bourn & Soysal, 2021; Mogren et al., 2019).

The higher-order structural configuration also contributes to ongoing theoretical
debates regarding how ESD outcomes should be modelled. By situating TEF as
an antecedent to attitudinal change, the model avoids both methodological
reductionism and normative overreach. It neither assumes that pedagogical
practices automatically yield sustainable behaviour nor reduces transformative
education to a symbolic discourse. Instead, it empirically supports a relational
and process-oriented understanding of sustainability education, in which
pedagogical coherence, institutional context, and ethical orientation interact to
shape educators’ engagement with sustainability over time (Kopnina, 2020;
Sterling, 2021). Taken together, the structural relationships identified in this study
suggest that the effectiveness of transformative education lies in its capacity to
align pedagogical practices with deeper professional meanings. This has
important implications for ESD research and practice. For researchers, it
underscores the value of modelling higher-order educational frameworks that
capture systemic influence rather than isolated effects. For educational leaders
and policymakers, it highlights the need to prioritise coherent pedagogical
environments that support attitudinal transformation as a precursor to
sustainable action, rather than relying on fragmented initiatives or prescriptive
behavioural mandates.

Theoretical implications

The findings of this study contribute to contemporary ESD theory by advancing
a systemic conceptualisation of transformative education. By modelling the
Transformative Education Framework (TEF) as a higher-order construct, the
study departs from dominant variable-centred approaches that fragment
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pedagogical processes into isolated competencies or strategies. Instead, the
results support theoretical positions that frame transformative education as an
integrated configuration of pedagogical, ethical, and organisational dimensions,
whose influence emerges through coherence and alignment rather than through
additive or independent effects (Sterling, 2021; Wals & Benavot, 2017). This
systemic interpretation refines existing transformative learning theory by
empirically demonstrating the mediating role of attitudes in sustainability-
oriented educational change. While transformative learning scholarship has long
emphasised perspective transformation and shifts in frames of reference
(Mezirow, 2018), empirical models often struggle to capture how such
transformations translate into practice. The TEF — Attitude — Behaviour
pathway identified here provides structural support for the proposition that
pedagogical environments shape professional action primarily by reconfiguring
educators’ interpretive orientations. Attitudes toward ESD thus function as a
theoretical bridge between pedagogical context and behavioural enactment,
clarifying a mechanism that is frequently assumed but rarely modelled explicitly
in ESD research (Bourn & Soysal, 2021; O’Flaherty & Liddy, 2018)

The study also contributes to ongoing debates about the conceptual status of
sustainability-related educational constructs. Prior frameworks often treat
elements such as ethical citizenship, interdisciplinarity, and community
engagement as distinct predictors, despite their shared normative and epistemic
foundations (Kopnina, 2020; Vare et al., 2019). By demonstrating that these
dimensions operate most coherently within a unified framework, the present
tindings support calls for theoretical consolidation in ESD. This does not imply
conceptual redundancy but rather recognises that transformative educational
processes are constituted through interdependence, in which meaning making
arises from the convergence of pedagogical practices and institutional conditions.
More broadly, the higher-order modelling of TEF aligns with systems-oriented
theories of education for sustainability, which conceptualise educational change
as an emergent property of interacting social, cultural, and organisational forces
(Sterling, 2021). Theoretically, this challenges linear models that presume direct
causal links between pedagogical inputs and sustainability outcomes. Instead, the
findings reinforce the view that sustainability education is best understood as a
relational and processual phenomenon, in which coherence across educational
practices enables the internalisation of sustainability values that subsequently
guide professional behaviour.
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Methodological implications

The findings of this study have important methodological implications for the
empirical investigation of Education for Sustainable Development (ESD) and
transformative education. First, the results underscore the limitations of variable-
isolated modelling strategies for capturing complex educational phenomena.
When pedagogical constructs that are theoretically interdependent are treated as
independent predictors, models risk producing unstable coefficients, inflated
explanatory power, or misleading interpretations. The higher-order specification
adopted in this study demonstrates that modelling pedagogical integration
explicitly offers a more theoretically faithful and statistically stable representation
of transformative educational processes (Becker et al., 2012; Sarstedt et al., 2019).

Second, the use of a two-stage higher-order PLS-SEM approach illustrates a
viable methodological pathway for reconciling theoretical complexity with
empirical constraints. ESD research frequently relies on instruments that capture
broad pedagogical orientations using limited indicators, which can create tension
between conceptual ambition and measurement precision. By separating the
estimation of lower-order constructs from the structural assessment of the
higher-order framework, the two-stage approach enables researchers to retain
theoretically meaningful dimensions while avoiding over-fragmentation and
multicollinearity at the structural level (Hair et al, 2019). This approach is
particulatly appropriate for framework-based research, where the objective is to
assess systemic influence rather than to rank individual predictors.

The findings also highlight the importance of attitudinal constructs as mediating
variables in ESD modelling. Rather than positioning attitudes as secondary
outcomes or simple correlates, the present study demonstrates their central role
in linking pedagogical environments to behavioural orientations.
Methodologically, this suggests that future ESD studies should give greater
attention to mediational structures that reflect meaning-making and
internalisation processes, rather than privileging direct effects that may
oversimplify educational change dynamics (Bourn & Soysal, 2021; O’Flaherty &
Liddy, 2018). In addition, the study reinforces the need for cautious
interpretation of measurement quality indicators in sustainability education
research. While reliability and wvalidity metrics remain essential, their
interpretation must be sensitive to the nature of the constructs under
investigation. Broad pedagogical concepts often encompass heterogeneous
practices and values that may not neatly conform to narrow psychometric
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expectations. As such, methodological transparency regarding trade-offs in
operationalisation-rather than attempts to optimise metrics through excessive
scale purification- should be regarded as good practice in ESD research (Hayduk
& Littvay, 2012; Sarstedt et al., 2019).

Taken together, these methodological implications point toward a shift in ESD
research from narrowly specified causal models toward system-oriented
analytical designs that foreground integration, mediation, and coherence. Such
approaches are better suited to capturing the complexity of transformative
education and offer a more robust basis for theoretical advancement and
cumulative knowledge building in the field.

Practical and educational implications

The findings of this study carry important implications for educational practice
and policy in the context of Education for Sustainable Development (ESD),
particulatly for teacher education and institutional design. The results suggest
that sustainability-oriented change is most likely to occur when pedagogical
practices are aligned and mutually reinforcing, rather than implemented as
isolated initiatives. From a practical standpoint, this implies that efforts to
promote ESD should prioritise the coherence of educational environments,
ensuring that curriculum design, pedagogical approaches, institutional culture,
and professional development communicate consistent sustainability-related
values and expectations (Stetling, 2021).

For teacher education, the mediated relationship between the Transformative
Education Framework (TEF) and sustainable behaviour underscores the central
role of attitudinal formation. Professional learning programmes that focus
narrowly on techniques or content related to sustainability may have limited
impact if they do not also engage teachers’ ethical reasoning, reflexivity, and
professional identity. Recent studies highlight that educators are more likely to
adopt sustainability-oriented practices when they perceive alignment between
institutional priorities and their own values and sense of agency (Bourn & Soysal,
2021; Mogren et al., 2019). Accordingly, teacher education initiatives may benefit
from creating spaces for critical reflection, dialogue, and community engagement
that allow educators to internalise sustainability as a meaningful professional
commitment rather than as an externally imposed requirement. At the
institutional level, the results point to the importance of organisational climate
and cultural conditions in enabling transformative education. Schools and
teacher education institutions seeking to advance ESD should consider how
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policies, leadership practices, and organisational norms support or constrain
pedagogical coherence. Whole-institution approaches to sustainability, which
integrate governance, curriculum, and community partnerships, have been
shown to foster more enduring educational change than fragmented or project-
based interventions (Wals & Benavot, 2017b). The present findings lend
empirical support to such approaches by demonstrating that integrated
pedagogical environments are more likely to shape educators’ attitudes in ways
that translate into sustainable practice.

From a policy perspective, the study cautions against instrumental or
compliance-driven interpretations of ESD implementation. Policies that
emphasise measurable outputs or the adoption of discrete sustainability
competencies may overlook the deeper educational processes through which
sustainability-oriented behaviour emerges. Instead, the findings suggest that
policy frameworks should encourage flexibility, contextual sensitivity, and
pedagogical alignment, allowing institutions to develop coherent approaches that
resonate with their educational cultures and communities (Kopnina, 2020;
Sterling, 2021). Such an orientation aligns with critical perspectives on ESD that
advocate moving beyond technocratic and SDG-centred narratives toward more
reflexive and ethically grounded educational practices. Overall, the practical
implications of this study emphasise that fostering sustainability-oriented
behaviour among educators is less about prescribing specific actions and more
about cultivating enabling conditions. By supporting coherent pedagogical
environments that integrate ethical, reflective, and community-oriented
dimensions, educational systems can create the foundations for transformative
engagement with sustainability that is both contextually meaningful and
professionally sustainable.

Limitations and future research

Despite its contributions, this study is subject to several limitations that should
be acknowledged to contextualise the findings and guide future research. First,
the study relies on self-reported survey data, which may be influenced by social
desirability bias or respondents’ subjective interpretations of sustainability-
related practices. Although self-reports are common in ESD research and
appropriate for capturing attitudes and professional orientations, future studies
could strengthen inference by incorporating behavioural observations, document
analysis, or multi-informant data to triangulate findings. Second, the cross-
sectional design limits the ability to draw causal conclusions about the temporal
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dynamics of transformative education. While the structural model identifies
theoretically coherent pathways between pedagogical environments, attitudes,
and behaviour, it cannot capture how these relationships evolve over time.
Longitudinal and mixed-methods designs would be valuable for examining
whether sustained exposure to coherent pedagogical environments leads to
deeper attitudinal change and more stable behavioural engagement with
sustainability. Third, several pedagogical dimensions were operationalised using
single-item or reduced-indicator measures, reflecting practical constraints in
instrument design and administration. While this approach retained theoretically
important constructs within the higher-order framework, it necessarily entails
trade-offs in content validity. Future research should aim to develop and validate
richer multi-item scales that more fully capture the complexity of transformative
education dimensions while maintaining conceptual clarity and empirical
tractability.

In addition, the study focused on modelling the Transformative Education
Framework as a unified higher-order construct, which precludes detailed
examination of potential contextual variations in how individual pedagogical
dimensions interact. Future studies could explore configurational or comparative
approaches, such as multi-group analyses or qualitative comparative analysis, to
examine how different institutional or cultural contexts shape the composition
and functioning of transformative educational environments. Finally, while the
present study contributes to theoretical consolidation in ESD research, further
work is needed to examine the transferability and generalisability of the
framework across educational levels, subject domains, and sociocultural settings.
Comparative and cross-national studies would be particularly valuable in
assessing how transformative education frameworks operate under differing
policy regimes and sustainability discourses. Taken together, these directions
suggest that future research should continue to move beyond fragmented
modelling approaches toward designs that capture the systemic, contextual, and
process-oriented nature of transformative education, while also refining
measurement strategies and expanding empirical scope.

6. Conclusions
This study examined how a Transformative Education Framework shapes

teachers’ engagement with sustainable development. By modelling
transformative education as an integrated pedagogical system, the findings
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demonstrate that sustainability-oriented behaviour is most effectively understood
as an outcome of attitudinal internalisation rather than direct instructional
influence. The strong mediated pathway from pedagogical coherence to attitude
and, subsequently, to behaviour highlights the central role of meaning-making
and professional commitment in sustainability education. The study advances
ESD scholarship by providing empirical support for system-oriented and higher-
order conceptualisations of transformative education. In doing so, it moves
beyond technocratic and implementation-focused narratives toward a more
reflexive understanding of how educational environments enable sustainable
engagement. The Transformative Education Framework offers a theoretically
grounded lens for understanding how pedagogical, ethical, and organisational
dimensions interact to shape educators’ orientations toward sustainability.
Overall, the findings suggest that meaningful progress in sustainability education
depends less on isolated pedagogical interventions and more on the coherent
alighment of educational practices and institutional conditions. By foregrounding
integration, mediation, and coherence, this study contributes to ongoing efforts
to reconceptualise Education for Sustainable Development as a transformative
and context-sensitive educational endeavour
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