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1

Introduction

Why is education for sustainable development (ESD) important? The United Nations
decade for education for sustainable development (DESD) made significant
achievements, while post-2015 discussions are calling for more to be done to scale up
ESD) “to prepare the citizens of tomorrow to respond to the challenges of today”
(Bokova, cited in Buckler and Creech, 2014). Wals (2014) and Juárez-Nájera (2015)
highlighted the continuing need for new forms of professional development to build
faculty competencies in teaching and learning, monitoring, and evaluation, in order to
scale up ESD in line with the UNESCO Global Action Programme (GAP) on ESD. The
UNESCO roadmap calls for a paradigm shift that can only be embedded in education and
learning, as students enter higher education looking to learn more about sustainable
development. The roadmap recommends that, in order to scale up ESD, action be taken to
develop and implement new approaches to curriculum reform, including “capacitybuilding for academic staff, to move sustainable development beyond a specialist ‘career’
focus to a learning outcome and lifelong orientation across all fields of study” [UNESCO,
(2014), p.127].
Added to the above is the announcement of the sustainable development goals
(SDGs) 2015–2030. The associated SDG knowledge platform provides a repository of
policies, initiatives, and good practices to support action by all types of stakeholders, not
least higher education institutions. At a strategic level, the division for sustainable
development goals (the secretariat for the SDGs) facilitates ongoing consultation from
varying sectors, including academia. For example, a thematic review of six of the SDGs
in 2019 through an e-consultation process included hundreds of responses from education
and academic entities (SDGKP, 2019). The implementation of a new Times Higher
Education global university ranking that aims to measure institutions’ success in
delivering the UN SDGs, is intended encourage widespread uptake of ESD by
universities (Bothwell, 2018). Very closely linked with the implementation of the SDGs
is the UN Global Compact, which is by their own account, the world’s largest corporate
sustainability initiative with over 13,000 participants including over 600 academic
institutes (UNGC, 2019). Participant universities are encouraged to incorporate
sustainability practices into their operations and curricula.
With these international aims in mind, this theoretical paper aims to identify key
findings on the topic of ESD with the purpose of identifying gaps for further research
regarding the propensity of faculty to integrate ESD into curricula in third level
education, with a special focus on business curricula.
The paper was stimulated by the findings of a number of recent publications, notably
the current United Nations Principles for Responsible Management Education (PRME)
State of Sustainability in Management Education report [Weybrecht, (2015), p.7] which
concluded that one of the “biggest challenge[s] that business schools face in integrating
sustainability across the curriculum and research is buy-in from faculty.” This was linked
to factors such as limited awareness, relevance to the subject, and perceived ability to
integrate ESD into courses. Maloni et al. (2012) recommended that a better understanding
of the tools needed to overcome faculty resistance and disinterest is required, and
suggested the use of established theoretical frameworks linked to organisational
dynamics such as systems theory, social identity theory, loose coupling, or Ajzen’s
(1991) theory of planned behaviour (TPB). The 2010 update of the TPB, the reasoned
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action approach (RAA), could also be used. Collins and Gannon (2014) recommend
further research into factors affecting faculty involvement in environmental performance
activities, which they suggest may include independent predictor variables such as
environmental concern, student influence, colleague influence, and institutional goals.
Additional demographic factors (e.g., age, gender, socio-economic status), have been
shown to influence environmental intentions and behaviours (Gelissen, 2007; Liu et al.,
2015). Mulà et al. (2017) suggest that universities currently lack the capacity to integrate
ESD effectively into mainstream teaching practices and that few institutions have staff
development programmes capable of significantly enhancing the ESD competences of
university educators.

2

Literature review

Sustainability orientation in business and entrepreneurship is growing in importance in
the business world, and this is reflected in the growth in research on the subject. In
parallel, there is an ever-increasing enthusiasm by third level education institutions to
incorporate sustainability into their curricula, also extensively covered in the literature.
However, this enthusiasm is often exhibited by a small number of ‘champions’, rather
than uniformly across the faculty. In fact, although there has been much research on
student, and to a lesser extent, managerial and workplace, intentions there is a dearth of
research on the barriers to, and the factors driving, the intentions and behaviours of
individual faculty to incorporate ESD into curricula. A limited number of guides and
methodologies have been published relating to ESD pedagogy and linking ESD to
curriculum themes, which have been developed without significant input regarding the
barriers to implementation, and the factors driving faculty intentions.

2.1 Sustainability orientation in the business world – link to performance
As a brief precursor to the discussion on academic institutions, it is worth presenting a
business case for the scale up of ESD in higher education. The 2018 Deloitte Global
Human Capital Trends report (Deloitte Insights, 2018) notes a fundamental change in the
way organisations are assessed. They suggest that metrics such as corporate citizenship or
impact on society at large are increasingly considered alongside traditional metrics such
as financial performance. They refer to this as the ‘rapid rise of…the social enterprise’.
Their report notes the importance of cross-functional vision, connectivity, and
collaboration from C-suite leaders to achieve targets related to these societal metrics.
This increasing recognition of corporate citizenship alone is a significant business
justification for the future scale-up of ESD in higher education. However, there has
already been a growing recognition that companies that operate with high sustainability
practices consistently and significantly outperform their counterparts in terms of stock
market performance. Eccles et al. (2014), while assessing a matched sample of 180 US
companies between 1993 and 2009, also found that high sustainability companies
had better stakeholder engagement and were more long-term oriented. de Medeiros et al.
(2014), in a systematic review of literature on environmentally sustainable product
innovation, found that, among others, critical success factors for technical innovation
include understanding marketing, inter-functional collaboration between departments and
with senior management, and management willingness to invest in environmentally
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sustainable R&D activities. These findings suggest the need for business graduates to
hold a deep understanding of sustainability issues in order to contribute to and make
decisions to support sustainable innovation.
Maletič et al. (2018) found that when organisations are faced with high levels of
competitiveness and uncertainty, sustainability exploration practices can be an especially
important predictor of innovation performance. Earlier, Maletič et al. (2014), when
reviewing literature on the positive relationship between corporate sustainability and
organisational performance, found that exploiting existing sustainability competences
alone does not guarantee a sustainable competitive advantage, but that managers also
need to build dynamic capabilities in sustainability innovation in order to maintain
long-term competitiveness. Furthermore, Klewitz and Hansen (2014) note the prevalence
of SME managers who are resistant or reactive to sustainable innovations. Again these
findings point to the need for future managers to have a deep understanding of
sustainability issues. Schaltegger et al. (2012) found that a major obstacle to
sustainability-oriented business models may be managers’ lack of clarity about selecting
the right business models to exploit more sustainable innovations. This suggests a
continuing need to do more than instil sustainable principles in students but to
incorporate a deep understanding of sustainability business analytical methodologies and
sustainable development cases throughout business and other higher education curricula.

2.2 Sustainability in third level education – institutional approaches
Significant progress has been made over the last decade to incorporate ESD into
curricula, guided in many respects through PRME and DESD (DESD), their overarching
goal of which was to integrate the principles, values, and practices of sustainable
development into all aspects of education and learning. Looking forward, one of the five
priority action areas for the future of ESD is to build the capacity of educators (UNESCO
Executive Board, 2013), and to improve the ability of faculty to teach sustainability
issues and to conduct and supervise related research (UNESCO, 2014). Buckler and
Creech (2014) in their UN DESD final report built on this by stating that ESD
programme implementation will require a better understanding of ESD competencies and
mechanisms to support knowledge sharing among educators.
Tilbury (2011) noted that the process of embedding ESD into business curricula
incorporates profound leadership challenges due to the complexity and multi-stakeholder
nature of the process, but that where it is happening, senior management teams are
being driven by multiple incentives such as government incentives, socio-economic
expectations, partnership platforms, student leadership, and experimental practice.
Firth and Smith (2013) in their review of the DESD suggest that for ESD scale up to
be successful, educators and students should be encouraged to critically assess issues
surrounding sustainability from different perspectives, to challenge approaches and
beliefs, and broaden discussions. For this to happen, educators need to be familiar with
the concepts and pedagogy of ESD. In line with this, Godemann et al. (2011, p.55),
in their analysis of 100 UN PRME Sharing Information on Progress (SIP)
reports, highlighted the need to develop tools and methods for creating a “culture of
organisational learning and building change strategies around sustainability knowledge”,
as this is still a challenge even for third level business schools that have signed up to the
UN PRME.
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As noted in the introduction, Weybrecht (2015, p.7) stated that a major impediment to
implementation is a lack of faculty buy-in. She highlighted that the majority of faculty
either do not have adequate topic awareness and even where they are aware of the
relevance of sustainability; they do not link this relevance to their areas of research and
teaching, or simply do not have the required skills to integrate ESD into their courses.
Indeed, Wals (2014, p.49) in his review of learning and institutionalisation processes in
relation to the UN DESD, found that despite numerous successful cases, the recognition
of the importance of ESD by some academics, sustainability is still largely ‘external’ to
faculty and that often sustainable development is ‘just another course or research project’.
Furthermore, Godemann et al. (2014) reported that while three quarters of business
schools investigated actively encourage faculty and/or students to carry out research on
responsible management, only 10% out of 100 UN PRME signatories in 2011
provided details about their sustainability research strategy. This situation of limited
demonstrated activity was also recognised by others such as Lee et al. (2013) in their
analysis of Australian universities’ commitment to ESD. Srivastava (2014), researching
sustainability related courses in AACSB schools in the US, and Lozano et al. (2013)
analysing declarations for sustainability in higher education, observed that many
universities still lag behind corporations in contributing to societal sustainability and
concluded that staff must be empowered to introduce sustainable development into all
courses and curricula.
Srivastava (2014), when analysing sustainability-related courses in AACSB
schools, found that there is a non-significant difference between sustainability-related
courses in management, marketing, entrepreneurship, information systems/information
technology, strategy, and globalisation. Lambrechts et al. (2013) took a more nuanced
approach in their analysis by considering the integration of competencies for sustainable
development in three bachelor programs in Belgian universities (business management,
office management, and applied information technology). The competencies used in the
study were based on the work of a number of different researchers, primarily Roorda
(2010), and also De Haan (2006) and Sleurs (2008). Lambrechts et al. (2013) found that
competencies for sustainable development that related to responsibility and emotional
intelligence are widely integrated, while those for sustainable development dealing with
future orientation and personal commitment are virtually absent, those for action taking
are underrepresented, and those for system orientation are too fragmented. The main
reason presented for this finding was that responsibility and emotional intelligence were
explicitly linked with, for example, business ethics elements of the curricula.
The other sustainable development competencies are only passed on to students in an
‘unconscious’ or ‘unofficial’ way because they were not explicitly positioned as
sustainable development issues. They called for future research on the link between the
integration of sustainable development in competencies, and their actual integration
within the curriculum.

2.3 Sustainability in third level education – faculty attitudes and motivations
Sustainability in third level education is often instigated by individuals rather than
through whole-institution approaches. Wood et al. (2016) cite numerous studies,
including Ferrer-Balas et al. (2008), Lozano (2006), Calder and Clugston (2003) and
Ryan and Tilbury (2013a), that refer to sustainability advocates or ‘champions’ who are
critical to the successful implementation of ESD in their universities. They reiterate the
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warnings from the latter two articles, along with Thomas et al. (2012) and Wals and
Blewitt (2010) that the work of these champions is often vulnerable to restructuring
within their universities and often does not spread across disciplines or faculties. Indeed,
Ryan and Tilbury (2013b) go as far as to say that despite the work of curriculum
champions, little strategic progress or systemic change for ESD has happened in higher
education.
Shephard and Furnari (2013) carried out qualitative research on a sample of
43 faculty in a New Zealand University to categorise their attitudes towards ESD. They
found four ‘significantly and qualitatively’ different viewpoints: proactive advocates for
sustainability and for integrating sustainability into higher education; those who are
sustainably minded and incorporate some of the ESD competencies, but do not focus on
education for sustainability. Another group was more or less indifferent to ESD; and one
group did not see the need to contextualise their topics, nor the impact of their teaching
on environmental issues. This research illuminates some of the intentions and behaviours
of faculty towards ESD but does not provide any insights into the factors informing these
intentions and behaviours.
Borg et al. (2014) carried out a study of 3,229 Swedish upper secondary school
teachers’ conceptual understanding of sustainable development in relation to their subject
discipline and teaching experience. While not directly related to higher education, their
findings indicate that teachers from various disciplines differed in their conceptual
understanding of what sustainable development meant, in relation to ecological,
economic, and social dimensions. They found that the ecological dimension was the most
commonly recognised view of sustainable development while only about half of the
sample considered social dimensions to be a component. The economic dimension of
sustainable development was found to be associated with the greatest uncertainty.
They further noted that university academics’ understanding of the concept of sustainable
development could impact secondary trainee teachers’ higher education, which in turn
would be later reflected in their own views of ESD. Other than discipline-specific factors,
this research does not provide a broader analysis of the factors driving intentions to
incorporate ESD into curricula.
An earlier publication by the same authors (Borg et al., 2012) focussed on the barriers
encountered by teachers implementing ESD. The most common obstacles identified were
a dearth of examples of how to include sustainable development in teaching, and a lack of
necessary expertise about sustainable development. Other barriers identified were
insufficient time to implement necessary changes to courses, lack of support from school
management, and the perception that sustainable development was not relevant to their
subject. These factors can be tied to the direct and indirect measures used in the theory of
planned behaviour (TPB; Ajzen, 1991) or its latest iteration, the RAA (Fishbein and
Ajzen, 2010). Borg et al. (2012) also noted the most commonly used teaching methods
when teaching sustainable development were group discussions followed by lectures,
small group research projects, and class debates.
Reid and Petocz (2006) carried out phenomenographic qualitative research into
university lecturers’ understanding of sustainability. The results were categorised into
three dimensions: lecturers’ understanding of teaching in the context of sustainability
(the structural dimension) where teaching and sustainability are either disparate,
overlapping, or integrated; understanding of sustainability (referential dimension) relates
to whether faculty think of sustainability in terms of definitions, link it to resources
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(material, biological, human), or justice and fairness. The third dimension is faculty
intentions towards their students. Indeed, Ajzen’s (2019) TPB/RAA questionnaire
construction instruction (updating a previous 2006 version which focussed exclusively on
the TPB) could be used to encapsulate many of the potential factors that may influence
faculty intentions and behaviours towards ESD.
Although there is a lack of research into the extent to which demographic factors
(age, sex, nationality, socio-economic status) influence faculty intentions towards ESD,
numerous studies examine motivational factors driving environmental intentions and
behaviours in the general population. Examples of these include Hines et al. (1987) and
Kollmuss and Agyeman (2002) who assess motivational factors and barriers to
pro-environmental behaviour. Other researchers such as Franzen and Meyer (2010),
Liu et al. (2015) and Gelissen (2007) examine pro-sustainability motivators across
international perspectives. Others, such as Zabkar and Hosta (2013) and Botetzagias and
Malesios (2012), focus on socio-economic related motivators for sustainable intentions
and behaviours.

3

Existing ESD interventions and guidelines

Maloni et al. (2012) recognised the limited available research into how to build faculty
support for sustainability programmes. They noted a number of possible success factors
and challenges, including leadership support, alignment with institutional goals,
funding, political and bureaucratic challenges, curriculum flexibility, and program
ownership. They developed a structural model to measure differential faculty support for
sustainability, which they applied across the business faculty in their institution.
Their results showed some level of concern about environmental issues but “a general
lack of interest in sustainability teaching and research among our faculty” [Maloni et al.,
(2012), p.320]. The recommendations of their report included more empirical research to
identify sustainability perceptions among broad faculty bases in order to identify
underlying individual and group barriers that limit sustainability penetration in business
academia.

3.1 What has been done: case studies
A number of case studies document attempts to incorporate ESD into curricula. Examples
include that of Dickson et al. (2013) who developed a management course specific to the
apparels industry that supported PRME, and a retrospective examination by Exter et al.
(2013) of the change-management process to embed corporate responsibility and
sustainability at the Cranfield School of Management. These publications provide some
examples of ESD implementation but offer limited insights into faculty perceptions and
intentions. Similarly, another case study by Benn and Dunphy (2009) reported on an
action research approach to integrating sustainability into core subjects in an Australian
university MBA programme. They found that while the openness of the definition of
sustainability led to some faculty embracing the topic for their subject, others saw this
openness as too abstract and diffuse and therefore overly difficult to incorporate.
They suggest that faculty may be more receptive to a more critical approach that
recognises the complex and contradictory aspects of corporate sustainability. Finally,
Lozano et al. (2014) presented the findings of a survey on students’ opinions on a newly
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developed BA environment and business module on organisational change management
for sustainability. The report provides some useful insights into integrating ESD using
theories of teaching and learning applied to a business-linked sustainability course.
Notably, the course was based on holism and a constructivist position to help students
address the inter-relatedness and complexities of sustainability and organisational change
management.

3.2 What has been done: tools and frameworks
Other researchers have produced tools and frameworks to assist faculty and
administrators in the process of scaling up ESD. For example, Albinsson et al. (2011)
created and presented a set of learning activities with the aim of applying the cognitive
domain of Bloom’s (1956) taxonomy for a more holistic learning experience.
They analysed results by administering learning activities in 18 business courses with
more than 1,000 students at two universities in the USA during a three year period.
The outcomes indicated that weeks after being exposed to these exercises, the primed
students were more adept in integrating the concept of social responsibility with their
knowledge and experiences and were more concrete in providing details of various
socially responsible practices they had adopted.
A generic and flexible matrix of options for integrating sustainability in higher
education is presented by Rusinko (2010a, 2010b). This matrix involves integrating ESD
into existing courses, creating new discipline-specific sustainability courses, integrating
ESD into common core requirements or creating new cross-disciplinary sustainability
courses. The matrix could be used as input to a proposed intervention; she suggests that
in future research, the variables in the matrix could be tested with respect to, for example,
demographics of particular universities, disciplines, programmes, courses, faculties,
resources and support, and sustainability philosophy or mission.
Taking a different approach and aiming to create a reference framework for academic
programme development, Wiek et al. (2011) examined the literature to synthesise the
discussion about key competencies in sustainability that are considered critical for
graduates. They presented a compilation of competencies in sustainability that can be
used to guide both student requirements but also may be used to guide assessment of
subjects’ perceived ability to incorporate ESD. Holdsworth and Thomas (2015, p.137),
recognising that there had been “little to show that ESD has been implemented in most
universities” used an action learning approach, involving academics in auditing their
courses/subjects to renew their curricula, resulting also in ‘more capable academic staff’.
They then created a framework to assist universities seeking a process to implement ESD.
This may help in the development of ESD pedagogy and connections with curriculum
themes.

3.3 What has been done: detailed ‘best practice’ guides
A number of more detailed guides to incorporating sustainability have been published.
For example, Parkin et al. (2004) presented a toolkit including a sustainability
competencies matrix, to help course designers identify and prioritise sustainability
elements in courses, as an output of the Higher Education Partnership for Sustainability
(HEPS). This guide by its nature is aimed at high-level course design across a broad
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spectrum of courses, rather than focussing on business courses. The guide presents some
limited, but important, insights into factors driving faculty intentions and behaviours.
While introducing the concept of ‘sustainable literacy’, one of the highlighted barriers to
integrating ESD is that of faculty perceptions of uncertainty because of the lack of a clear
definition of the relevance of sustainability to faculty and their subject areas.
Ceulemans and De Prins (2010), discussing a teacher’s manual on methods for SD
integration in curricula, propose ready to use exercises. Recognising teachers’ different
backgrounds and education, the manual provides a four-step method for SD integration,
incorporating ‘conversation[s] on motivation’ between promoters of ESD and the
concerned teachers. However, the report does not provide further details on what these
motivational factors might be or how to deal with them. Additionally, this manual is
aimed at schools rather than higher education.
Publication such as The Sustainable University: Progress and Prospects (Sterling
et al., 2013) and Sustainability Education: Perspectives and Practice Across Higher
Education (Jones et al., 2010) bring together commentary by numerous academics
involved in ESD providing experiences, insights, and analysis of barriers to ESD from
specific university case studies, research and literature reviews, and also provide
guidance on the role of future research in the field.
The Guide to Quality and Education for Sustainability in Higher Education (Tilbury
and Ryan, 2013) is a resource that aims to make connections between education for
sustainability and the practice of quality assurance and enhancement in the HE
curriculum. It provides materials and tools, informed by input from five major British
universities, covering the topics of ESD and quality assurance and their links.
This resource provides pedagogical advice and practical tools that can be used to inform
future implementation but offers limited insight into the factors driving the intentions and
behaviours of faculty in relation to incorporating ESD.
The Future Fit Framework by Sterling (2012) provides an introductory guide to
teaching and learning for sustainability in higher education aimed at curriculum
and educational developers and practitioners in all disciplines. The guide provides
pedagogical advice and practical tools, but importantly, it also highlights some of the
major barriers to ESD from the perspective of faculty that has been characterised into a
typology of four ‘kinds of limiting factors’, i.e., paradigmatic/perceptual; policy/
purpose-related; structural (governance, budgetary, compartmentalisation, etc.); and
resource/information deficiency. The guide asks its readers to question the relevance of
these barriers to their situation; whether other barriers apply, and the best ways that these
barriers may be overcome.
Summers and Cutting’s (2016) Education for Sustainable Development in Further
Education, provides guidance and examples on institutional change, including
infrastructural, staff development and the embedding of ESD in the taught curriculum, as
well as ideas around resources, assessment, and teaching approaches. The book concludes
with a look at the potential future role of further education in social inclusion and its
potential contribution to the SDGs.
Zhan et al. (2015) identified 51 massive open online courses (MOOCs) that focussed
on sustainable development education. One important source of these is the SDG
Academy, an initiative of the UN Sustainable Development Solutions Network. It is an
online education platform that provides free, graduate-level MOOCs based on
interdisciplinary topics related to the 17 SDGs. As of 2019 it offers 24 courses that
are available to students and faculty as either self or instructor paced modules
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(SDG Academy, 2019). MOOCs, as well as providing users with an improved
understanding of the interrelatedness of the SDGs, can also act as an effective means for
understanding public perception of sustainable development issues (Gallagher, 2018).

4

Conclusions and recommendation

The literature review has found that one of the biggest challenges to scaling up action in
ESD is buy-in from faculty, and in line with this, a better understanding of the tools
needed to overcome faculty resistance and disinterest is required to move beyond
individual ESD champions to whole-university adoption of ESD. Further empirical
research is required to generate insights into the motivations and barriers to higher level
faculty incorporating ESD into curricula. Additionally, research must assess the
independent predictor variables driving faculty attitudes, subjective norms, and perceived
behavioural control; this can be used as a precursor to implementing a whole-university
organisational change for ESD/UNPRME. It may inform future structured, practical
guidance on how to target the intentions of faculty, especially business faculty, to
incorporate ESD in curricula by focussing on the predictors of attitudes, subjective
norms, and perceived behavioural control, rather than solely through the more traditional
method of simple knowledge transference. Doing so could enable the prioritisation
of intervention methodologies based on attitudes, subjective norms, or perceived
behavioural control should any one of these exert a dominant influence.
Fishbein and Ajzen’s (2010) RAA, or its predecessor Ajzen’s (1991) TPB, are
proposed as ideal frameworks to conduct research in this area. They both offer
well-defined models that may be used to predict intentions and behaviours of faculty to
incorporate ESD into their curricula. The TPB is proposed because it has been used for
decades and is therefore well tested. The more recent RAA on the other hand, while not
as widely applied, does account for theoretical and methodological concerns that arose
from the use of the TPB. Either way, according to the basic premise of these models,
behavioural intention precedes actual behaviour. This behavioural intention results from
interactions between the subject’s personal beliefs about the value and likely
consequences of a behaviour (attitude towards the behaviour), their beliefs about what
others think about the behaviour (subjective norm) and their perceived level of control
over, or ability to, implement the behaviour (perceived behavioural control). Ajzen
and Fishbein have provided instructions about the TPB/RAA applicability and
implementation including in Ajzen’s (1991) original work ‘The theory of planned
behavior’ in Organizational Behavior and Human Decision Processes and Fishbein and
Ajzen’s (2010) follow-up Predicting and Changing Behavior: the Reasoned Action
Approach. Additionally, Ajzen (2019) published Constructing a Theory of Planned
Behavior Questionnaire with specific guidance on how a TPB/RAA questionnaire should
be developed.
The research to date for this project has not identified any literature that has utilised
the TPB model to assess business faculty intentions to incorporate ESD into their
curricula. Therefore, any proposed research should evaluate the ‘goodness of fit’ of the
TPB as a model for this type of study. There is no single statistical significance test that
identifies a correct model. Therefore, it is necessary to evaluate model fit on the basis of
various measures simultaneously. A number of commonly used model-fit measures can
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be used, which could demonstrate the potential applicability of the model in further
research activities (Bagozzi and Yi, 1988; Bentler, 1990; Cheung and Rensfold, 2002;
Garson, 2015; Schermelleh-Engel et al., 2003). Although throughout the literature there
is some minor inconsistency about the exact categorisation nomenclature of the various
goodness-of-fit statistical significance tests, these include three generic approaches, i.e.,
absolute fit indices, relative or incremental fit indices, non-centrality-based indices.
If ESD is to become embedded in standard teaching practice, it will be necessary to
understand in greater depth the barriers that need to be overcome in order to engage
faculty fully in this movement.
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