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Over the past 30 years, sustainable developmerdgrhasyed as the imperative for the 21st
Century in response to global challenges such kstipo, biodiversity loss, and social
inequality, to name but a few. Universities plagriéical role in equipping graduates with the
capabilities and knowledge to respond to issu@scireasingly complex local and global
systems. While the case for education for sustdihafEfS) in higher education (HE) is well
researched, what constitutes quality learning aadting (L&T) practice for sustainability
needs further exploration. Through a qualitativeltiple case study inquiry of four university
level courses, this dissertation explores whahique to the learning experience and delivery
of EfS in HE and what ‘good practice’ L&T in EfSalld involve based on the accounts of
learners and teachers in the case study coursissteBearch makes an original contribution
to knowledge by combining existing theory of goaeqtice EfS with empirical research
using participant observation, learner surveysfands groups, and interviews with educators
to better understand what needs to be considerealirse design and delivery of EfS based
on lived experience of L&T in EfS. The researchrfduhat good practice is learner-centred.
The empirical data validates existing theory argdfthdings provide insight into factors such
as teacher passion, learner empowerment and refleto facilitate deep, ongoing learning.
Sharing the research findings with university edoisawill assist them in developing

effective L&T practice in EfS and fill a researcapgon empirical research of L&T processes

and outcomes in EfS in HE.
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1.1 Research context
1.2 Research gap
1.3 Research questions and aims

1.4 Brief introduction to the research

Over the past three decades the concept of susiléiinand sustainable development have
emerged as a response to increasing global ecalagid social challenges such as resource
depletion, pollution, food security and inequaliBeder 2006, Dresner 2008). Sustainability
is a vision of how humans can live more equitabiyveach other, in balance with our natural
systems. Sustainable development is a process hkmenans can achieve this vision
through reducing ecological impacts and workingc¢bieve ‘enough for all, forever’

(Hopkins 2009:42). Needless to say, a global ttenmsto a ‘peaceful and sustainable society’
(UNESCO 2011:42) is not a straightforward task. Trtterconnected and systemic nature of
global sustainability challenges such as climatenge, increasing social inequality (Knox
and Marston 2009) and the ‘food-energy-environnigleimma’ (Harvey and Pilgrim 2010)
require a fundamental shift in how these probleresuaderstood and responded to. Lahg

al. (2006:45) argue that ‘the challenges of sustalitpliave been inextricably connected to
education and learning’. Raskin (in Sterling 20093.contends that ‘the shape of the global
future rests with the reflexivity of human cons@oass — the capacity to think critically about

why we think what we do — and then to think anddiiéerently’.

Education is an essential tool to encourage andldp\such critical capacities and reflexive
practice. However, ‘traditional education has noved the training for graduates to work
towards developing solutions to the new and complentd problems emerging’ (Sibbel
2009:79). From a systems perspective, every digeiplas a role in shaping a more

sustainable future through both education and eedEducation of future professionals



therefore plays a critical role in sustainable demment. Higher Education (HE) is an
important site to promote change by equipping gaéekiwith the capabilities, knowledge and
values to begin to address sustainability challemgéeheir personal and professional lives
(Kevany 2007, Murray and Murray 2007, Shephard 2&uigbel 2009).

Sustainability and sustainable development

The concept of sustainable development emergdwid®70s in response to observations and
concerns raised by international interest grouph sis the Club of Rome about the ecological
limits to human growth and physical development Tibtion of our Earth’s finite carrying
capacity and the idea of ecological limits (the amtaof human growth and development that
the Earth can sustain without serious ecologicalatge or collapse) challenged conventional
assumptions that Earth’s resources were infinied@ 2006). Sustainable development
recognises that to sustain (and achieve for maigyed of human and ecological wellbeing,
people must live in balance with our ecologicaktegss in a manner in which the Earth can
sustain over a long period of time. The 1987 W@tinmission on Environment and
Development report ‘Our Common Future’ is seerhaskey document that put sustainable
development on the international agenda. The rejadfimed sustainable development as
‘development that meets the needs of the presehouticompromising the ability of future
generations to meet their own needs’ (Brundtlar@l7i41). Along with living within

ecological limits, the principle of ‘equitable disution’ of resources around the world was a

‘cornerstone’ of the Our Common Future report (Ders2008:32).

The definition of sustainability | use in this disgation is based on the principles of social
equity drawn from Our Common Future Report, livimighin ecological limits drawn from

the notion of limits to growth and the recognititiat ‘all things are connected’ (Chief Seattle
in Shiva 2005:7). Therefore, sustainability is sioh of a way of living based on these
principles. Sustainability is a state in which husidive within the Earth’s carrying capacity.
To do this, social and political systems must lganised in a way that achieves this balance
while distributing resources equitably among curgamerations. Sustainable development is
understood as the continual and evolving proceaslieve these aims. Development for the
purposes of this dissertation is not about phygjoaivth, but the continual development of
the non-physical social systems such as politesanomic, educational, and cultural and

belief systems.



Sustainability in higher education

According to Cotton and Winter (2010:56):

Sustainability in HE is no longer novel. Across tflebe, national, regional, and trans-
regional networks for what might be termed sustam&E have been set up, the number
of international meetings and networks focusinghos area continues to grow, and several
declarations on sustainability in HE have been esigin the past 10 years or so by

university provosts, deans and rectors.

There have been a number of important internatideaélopments that have supported and
advocated for the inclusion of sustainability in. HE1992, the UN Conference on
Environment and Development in Rio de Janeiro 30@2uced Agenda 21 which stated that
education, including HE, was ‘critical’ in buildingapacity to respond to environmental and
sustainable development challenges. Following thesTalloiries Declaration was created in
1994 for and by universities and included a 10 fppian for promoting sustainability in HE.
By October 2009, 390 universities had signed ahdodeclaration around the world (Jorts
al. 2010). A decade later UNESCO led the UN Decadedoication for Sustainable
Development 2005-14 which recognised the ‘leadingg HE had to play in sustainable
development and advocated learner-centred appredohEducation for Sustainable
Development (ESD) (Jones al. 2010). Along with these major developments, sdvera
international declarations specifically for sus#dditity in HE have been developed and
signed around the world. These include Halifax 199/to 1993, Swansea 1994,
COPERNICUS 1997 and Luneburg 2000 (Wals and Ble2i1t0).

Alongside the developments of sustainability in iHESearch on sustainability in HE has also
become an established field with many academiclestijournals and special issues on the
topic of Education for Sustainability (EfS) and EGBr example Journal of Education for
Sustainable Development, International Journalust&nability in Higher Education, The
Journal of Environmental Education). ‘All thesefeient developments indicate that ESD has
matured into a well-established field not only ediining and teaching, but also of research’
(Barth and Michelsen 2013:108).

There has been much discussion and literatureanrith definitions of EfS/ESD (Coak al.
2010). EfS is both the study of these principldatesl to sustainability and their rationale
(global sustainability issues and challenges),thedlevelopment of capabilities to help

people contribute to the evolving process of snatale development through lifelong



learning. The latter element is why some chooseséothe term ESD as opposed to
sustainability. According to Barth and Michelsef123:105) ‘ESD emphasizes aspects of
learning that enhance the transition toward suakdlity’ and therefore education is
processed based. This dissertation draws on Sferliefinitions of sustainability education
to understand the different types of educatiorteel#o sustainability and sustainable
development. Education about sustainability isig@raboutsustainability with the learning
objective to instil knowledge and awareness ofanability, while EfS includes learning
about sustainability and the development of cajiegsilto achieve sustainability. Finally,
educatioras sustainability or sustainability education takes inderpinning systems theory
of sustainability and applies this to the learrmgcess itself so that rather than L&T
sustainability as a fixed end state (and learnanghd about this state), sustainability itself is
seen as an evolving process and understandingwitiixed endpoint’, and as a result of this
view, the nature of sustainability and responsesiga over time through the learning process
so that content and knowledge learnt adapts togthgipriorities and contexts related to
sustainability. This dissertation uses the terncatan for sustainability; this best represents
the intent of the courses under investigation winetearners are taught about sustainability,
and given the opportunity to develop capabilitesreate and implement processes for
sustainable development to achieve sustainablifig. title of this dissertation ‘good practice
L&T for sustainability in higher education’ sits lime with the language of ‘education for

sustainability’.

While there are a number of texts that presentribeof what good practice learning and
teaching (L&T) for EfS involves, little empirica¢search currently exists on good practice
and the lived experience of L&T in EfS. To datepshaction taken by universities so far has
been through the management and impacts of itatpes and campuses, rather than on
pedagogic or curricular reform’ (Christ al. 2012:2). The dominant focus of introducing
sustainability in HE has been on environmental ioipand ‘greening the campus’ (Wals and
Blewitt 2010). However, a new phase of sustaiitghih HE is emerging that ‘focuses
precisely on the learning and teaching implicatiohsustainability’ (Wals and Blewitt
2010:57). Empirical research on this critical aspésustainability in HE however is limited.
As Christieet al (2012:21) argue, ‘EfS pedagogy has largely reethimtested in
classrooms’. The dominant focus of EfS in HE resleawer the past decade has been on the

value of sustainability education for universiteexl where sustainability can locate within the



university.In Australia, research on campus-wide changesdaduuniversity policy,
academic development (Hegarty 2008), organisatipradesses and learning (Filho and
Carpenter 2006, Noonan and Thomas 2004), and draret barriers for embedding
sustainability in university curriculum (Lareg al. 2006, Noonan and Thomas 2004, Sibbel
2009) have been documented to varying degreesaRuisen EfS curriculum in HE exists,
however these studies look at quantity of cours#s sustainability content (see Largal.
2006, Noonan and Thomas 2004) rather than qudlitpmatent and delivery. This research
provides a valuable insight into the uptake of @ustbility in university curricuzla, however
it does not investigate the quality of the coursegrograms with sustainability content. With
so much attention focused on getting sustainahifityn the university agenda, less attention
has been paid to what constitutes quality EfS L&€euniversity educators have accepted

the challenge to embed EfS into curriculum.

Within recent literature on sustainability (and eammental education more broadly), there
are calls for research on the best ways to eddcageistainability in the university learning
environment. In a paper on Global Learning for 8imstbility (GLS), Anderberegt al.
(2009:375) conclude that there is a critical nemddsearch and debate about the most
effective practical implementation of GLS in terof¢eaching strategies and ‘innovative
educational approaches’. From a university poliesspective, Timmerman and Metcalfe
(2009) also argue for description of effective L&approaches. While Sharpe and Breunig
(2009:310) identify the ‘dearth of concrete dedaip of course curriculum as a key
limitation for environmental education. The auth@gue that ‘'some professors are reluctant
to identify classroom practices because they vastvbid the kind of prescriptive dogmatism
that many conservative pedagogies rely upon’ (Sharpl Breunig 2009:310). However, the
effect of this is the absence of discussion araffettive classroom practices. As Sharpe &
Breunig (2009:310) note:

Teachers can either take up existing, hegemonitipeg or they can attempt to engage in
counter praxis, experimenting with it through trdadd error. As a result of this process of
trial and error, new teachers are often left witleeling of discontent... There is clearly a
need for some concrete advice and for a set ofudise classroom practices to be

formulated.

Given that “...a key barrier to the development anglementation of sustainability education
is a lack of staff experience/knowledge and resssir@Holdsworth and Thomas 2012:46), it

is important that research on what is good pradi&€ for sustainability is undertaken. This

5



is supported by research undertaken by Wright (R@®id found the top research priority of
35 surveyed ESD professionals was research ombacits of L&T methods.

Given the current gap in empirical research on L&EfS, this research aims to:

1. Explore the characteristics of good practice L&THfS according to teacher and
student experiences in EfS courses adding to egisiieory;

2. Provide insight into the lived experience of L&T EfS in HE as a resource for
educators (and learners);

3. Add empirical evidence to support and/or challeegésting EfS theory of good
practice;

4. Assist university educators in Australia and abrtzadevelop effective L&T practice
for EfS;

5. Facilitate the uptake of EfS by adding to the éxgsevidence of good practice;

6. Reflect on the strengths and challenges of theareseapproach taken and make

recommendations for future research on L&T in EfS.

In order to achieve these aims, this dissertatsis\hat does good practice L&T for
sustainability look like?n order to answer this question, a number of qudsstions to guide
the research methods were developed including:
a. What kinds of L&T practices are used in EfS couPses
b. How effective are these practices for learningsigstainability?
i. What are the teaching experiences of these praetice
ii. What are the learning experiences of these prattice
iii. What are the challenges faced in L&T using thesetmes?
c. What is good practice L&T for sustainability accmglto theory and how does
this compare with the empirical research undertd&ethis dissertation?

The term ‘good practice’ is used here to mean &gffe¢.&T that supports the learning and
development of capabilities so that learners camritute to the process of sustainable

development now and into the future. This will @lered further in Chapter Three. Also
L&T practice includes elements such as learningcbjes, structure, teaching strategies,

assessments, and teaching evaluation which Ran2868:119) argues need to be addressed



in order to ‘improve the practice of university¢dang’. Practice is similarly important for
Biggs and Tang (2007), who suggest L&T practicetuishe L&T activities, intended learning
objectives, assessments, criteria and processefidot on and enhance teaching practice.
These are informed by pedagogy which can be defisdtie ‘theories, beliefs, policies and
controversies that inform and shape’ (AlexanderB2B0these L&T practices. Alexander
(2008:3) reinforces the point with the comment tipgidagogy connects the apparently self-
contained act of teaching with culture, structurd emechanisms for social control'. Similar to
Christieet al. (2012:7) who have drawn on the work of Jaeger 1B¥this dissertation ‘the
term pedagogy will be used to denote the philoszghinderpinning of education or a
teaching method [and] The term teaching methodheilused to describe the type of method

used in teaching, such as a lecture or group digmis

The dissertation sought to answer the researchiqnemd sub-questions through a
qualitative inquiry of four university level EfS arses in Australia. Due to the limited extent
of existing empirical research on EfS L&T practitee research approach aimed to discover
and better understand phenomena to induce theahgrrthan to ‘test’ theory, similar to a
Grounded Theory approach. After the research gapideatified and research questions
formalised, research was undertaken on the fow stagly courses (discussed in Chapter
Four) between 2010 and 2014 using a multiple casly ©r ‘mutlicase’ (Merriam 2014)
research design. The research methods includeldetesterviews, class observations,
student surveys and focus groups. The data wenecttrabined with existing theory of good
practice L&T for sustainability found in EfS litdtae. Inspired by Grounded Theory, the use
of literature in this research formed another datathat was compared and contrasted with
the empirical data collected. The use of mixed waghallowed for the triangulation of data.
Commonalities and differences were identified ae@ ©oncepts and ideas from the

empirical research that could add to existing theaere highlighted through the analysis.

Following this introduction, Chapter Two descriltee methodology used to undertake this
research including a description of the philosopharientation taken, research strategy and
design for this project, research participantscess, methods and the approach taken to data
analysis. Chapter Three presents the literatuiewewnhich firstly provides a context for EfS

in HE and outlines the rationale for investigatir&T specifically in EfS arguing that there

are important elements of EfS that are unique agdire special attention when delivering a



course. Chapter Three then discusses what is iamgddr course design in EfS according to
theory providing an overview of the dominant chéssastics of L&T for sustainability found

in the literature including:

= Pedagogical approaches and L&T approaches advocetied literature;
= Learning outcomes advocated in the literature (o@ipas for sustainability);

= L&T activities for sustainability.

Chapter Four presents the results of the researatath case study separately with
supporting qualitative data from interviews, obsgion and focus groups, and quantitative
survey data provided in the appendices. A summirgsults for each case study is provided
at the end of each case study. Chapter Five thesepts the discussion that combines results
of the case studies and compares these with #ratlire to highlight similarities, differences
and new concepts emerging from the empirical dattapter Five then outlines the

limitations of the results and qualifications. Rip&Lhapter Six, the conclusion, summarises

the research and makes recommendations for fukearch.
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In order to investigaterhat good practice learning and teaching (L&T) &arstainability
looks like,a qualitative research approach was employed,rediply Grounded Theory using
a multicase research design. Data were collectédwitase study courses using a mixed
methods approach. Data were analysed using caatahtsis. This chapter will present
details of the research methodology beginning aittoverview of my philosophical
orientation and how this influences the chosenaresestrategy. The chapter then outlines
Grounded Theory as an approach for this reseaetbrédbdetailing the case study research
design and data collection methods. Finally thehoes of data analysis are presented and

limitations and other considerations of the redeare noted.

Bryman (2004:19) argues ‘questions of social omggloannot be divorced from issues
concerning the conduct of social research’. My lmgical position is that what we (human
beings) know about the physical and social wortnhad us is socially constructed. What we

each know to be true is based on how we intergjeicts, symbols and relationships and this
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interpretation is based on our own experiencesraetions, values and cultural
understandings. The physical exists, yet what Hysipal and social mean to us is in the eye
of the beholder. Therefore | seek to investigatividual and collective meaning making
processes, rather than to uncover an objectivayreAtcording to Bryman (2004), this
position aligns most closely with a constructivistology. This ontological position also
influences how | understand the learning processnihis understanding, we learn and
construct meaning through experience; how we iddiily and collectively experience,
accommodate and assimilate objects and ideas. Bol@lapsychologist and theorist Biggs
explains that constructivism in education ‘compsiagamily of theories but all have in

common the centrality of the learner's activitiegiieating meaning’ (Biggs 1996:347).

A qualitative research strategy sits best with@strwictivist ontology (Bryman 2004) as the
exploratory nature of this approach allows for dgemderstanding of meaning making
processes; how individuals make meaning, understaidreality and act in response to this
interaction and learning. The choice of a qualiastrategy is also influenced by its
suitability for exploring the research questionsa{ative research is most useful for when
‘the concepts pertaining to a given phenomenon hav®deen identified, or aren't fully
developed... and further exploration... is necess&@grbin and Strauss 2008:25) and
‘discover rather than test variables’ (Corbin atdi&ss 2008:12) as is the case with this

research focus which aims to induce theory tat# current research gap.

This research was initially approached using a Gded Theory methodology, based on a
constructivist ontology and qualitative researchtegy, and which explores and develops
theories about social phenomena that are groumde idata collected (Bryman 2004). In
line with Grounded Theory, this research undertmoknductive exploration and analysis of
social phenomena (Corbin and Strauss 2008) thrtheghived experience of education for
sustainability (EfS) practitioners and learnergeAfdentifying a research gap, this research
explored the experiences of teachers and learndxstter understand what good practice
L&T for sustainability looks like according to thiged experience of the research
participants. Literature formed part of the datheoted to help theory induction also
following a Grounded Theory approach (Charmaz 20itiEntified themes in the theory of
good practice EfS were combined with the data ctalgin data analysis stages of the

research to help make sense of the data collected.
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Grounded Theory studies the processes of individodlcollective meaning making. It stems
from the symbolic interactionist school of thoughd ‘focuses on the meanings of events to
people and the symbols they use to convey that img'giBakeret al. 1992:1356). As

(Corbin and Strauss 2008:2) note, we respond baséige meanings that we ‘attach’ to
interactions. Grounded theory is also informedHhsy hilosophy of Pragmatism, which sees
that ‘knowledge arises through... interacting anahgoof self-reflective human beings’
(Corbin and Strauss 2008:2). Any knowledge gendrayean individual is done so based on
‘the cultural matrix in which they live’ (Dewy 1938 Corbin and Strauss 2008:3) and
therefore collective knowledge ‘accumulates’. Like interactions in a learning community,
knowledge and meaning is created or expanded thrimigraction with others. This
interaction occurs within cultural and institutidicantexts and draws on existing knowledge

and meanings, found in the content of the teachiaterial and within individuals.

Grounded Theory is not only a suitable methodoli@gyanswering research questions that
aim to build from existing theory of good practiEES and generate new theory, it also bears
many similarities to systems theory and sustaiitgttiieory. According to Corbin and
Strauss (2008) grounded research allows the rdserai@ explore the inherent complexity,
uncertainty and interconnected nature of sociditye&€omplexity, uncertainty and
interconnectedness are key elements of sustaityathiéory (see Chapter Three for further
exploration), and the ability to deal with suchneémts in professional contexts is a key part
of applied sustainability that has been identifiethe literature. Grounded Theory locates
data and concepts within larger social contextsdasitribes processes (the flow of
information and meaning) (Corbin and Strauss 208I8nf which are key elements of
systems thinking as described by Meadows (2008)uted Theory also views the
researcher as part of the meaning making procesbifCand Strauss 2008), or part of the

system of meaning making.

These elements of Grounded Theory were used tmintioee methodological approach taken
in this research. The point of departure from GomehTheory however lies in the data
analysis stage of the research project due todimieresource limitations, a point that will be
described later in section 2.7 Data analysis. Aticage study research design best suits the
research implementation and analysis undertakérisimesearch, while still underpinned by

the philosophical orientation of Grounded Theory.
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Qualitative Grounded Theory informed the philosaphbrientation underpinning this
dissertation, while the research design followaadldtiple case or multicase study approach
as described by Merriam (2014), Stake (1995) amd(2003). Four university level case
study courses (subjects) were selected and inegéstigas examples or case studies of L&T
practice for Ef& These examples involved explicit L&T of sustaitigpsituated in their
respective professional contexts. Case studiestditiention to what can be learned from a
particular case (Stake 2005). Their value liesddirag depth and lived experience of EfS in
praxis by investigating ‘phenomenon within its réf@ context’ (Stake 1995:13). My case
studies follow what Geertz (1973 in Stake 2005:4%ls a ‘thick description’ method, which
allows for the particularities and contexts of eaabe to be observed and discussed. Through
case studies, exploration of learning experientasdccurred as a result of particular L&T
practices can be explored. The teachers from the stadies were asked about their teaching
activities and practices, while the students wskeed about their learning experiences as a
result of these practices. This latter point isam@nt as Ramsden (2003:120) argues that any
useful research into L&T needs to place the stuslexiperience of learning in the
foreground, rather than the common approachesftitats instead on methods of teaching
and assessing students’. The multicase case dagigrs the phenomenon (L&T) to be
studied with the real life context (a case studyrse within a university) and findings drawn
and compared with other case studies with similaontrasting characteristics (Yin 2003) to
look for patters between case studies or expldfardnces. In this multicase approach, case
studies have an instrumental rather than intrimaige in that the case studies are used to

draw findings about phenomenon that may exist dataicase (Stake 1995).

The scale of the research is also important to nstaled. Layder (in Scott and Usher 1999)
defines four different levels of educational reshailhese are context, setting, situational
activity, and self. The levels range from invedtilggithe broader social contexts of education
down to the individual. Theontextor ‘macro social forms’ include investigating ‘st

gender, ethnic relations’ (Scott and Usher 1999 8¢ settinglevel refers to the school
setting or environment while trs#tuationalfocus concerns ‘face to face interactions’.
Investigating education on the level of g@ffocuses on biographical experience. All levels
are important and require different research methétere is already a growing body of

research on the broader levels of EfS; for exanmsigtutional factors including culture and

! Course names and location have been removed frisrdissertation to ensure participant anonymity.
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governance structures for encouraging EfS andademic development. To understand what
good practice L&T for sustainability looks like, waeed to focus on the situational and
personal levels of the education system. Whiléhalse levels interact with L&T processes,
this research studied the ‘situational activitytlaiso ‘the self,” while keeping in mind

broader influences on learning.

The social complexity of researching in educatia®tings cannot be underestimated when
developing a research plan (Wellington 2000). Thiétg to get access to a university course

is a fundamental consideration in sampling in etianal research. Gaining access:

...can seriously affect the design, planning, sangplmd carrying out of educational
research. Educational research is always the athefpractical... But we have to do
something, and compromise is always involved. Thiwhy opportunistic or convenience

sampling feature so commonly in educational researc
(Wellington 2000:63-64)

Access was a key consideration when selectingstasiées. Part of the selection criteria for
case studies involved consideration of researatess to teaching staff, other staff involved
in the course development, students and the dglafeclasses/workshops for observation.
The ability to meet teaching staff face-to-face wassidered to be of great benefit for the
research. This approach to case study selectaisassupported by Stake (1995). In selecting
case studies Stake (1995:4) argues that ‘Thediittgtrion should be to maximize what we can
learn... which cases are likely to lead us to undedings’ which we can research given that
‘time and access for fieldwork are almost alwagstied. If we can, we need to pick cases
which are easy to get to and hospitable to ouritgwith willing participants. A '...good
instrumental case study does not depend on beleg@lefend the typicality of (the

case)’ (Stake 1995:4).

Four case study courses, each taught in a diffelisaipline, were selected. The number of
four courses was decided on due to the researéhniefor this dissertation, with one year
originally devoted to data collection. Due to tleenester based delivery of the courses, a
maximum of two courses per semester was decided spthat there was opportunity to
observe classes without too much overlap betwesss ¢cimes in the different courses. | used

my existing networks to source university level Etfirses. The selection process can be
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described as a convenience, non-probability puyeasampling technique (Wellington 2000),

as sources were selected based on both practiaalitypn the selection criteria below:

= Access to staff and students and ability to obselagses;

= Extent of sustainability content or skills develaarmin the subject and assessments;

= A discipline specific focus (situating sustainaigiin the professional context);

= Core course (students having no choice in whethdotthe course);

= Interest and willingness of teachers, faculty andents to participate in the research;

= Examples from different professions to determireedfiects (if any) of different
disciplines on L&T for EfS.

A selection of courses with both a learner censiggroach and a teacher centred approach to
L&T (based on initial scans of course outlines antivities) was to provide contrasting cases
to better understand to what extent the L&T appndafiuences perceptions of good practice.
The selection of case studies from different digogs offered insight into commonalties
across the disciplines and discipline specific LEdeds and experiences within the case

studies.

The research was planned around a number of stageke 2.1 presents an outline of these

stages covering the research planning, data coliecnd analysis process.

Table 2.1: Research stages

Research stages

1. Based on an initial literature review, a reseamnsbstjon was developed based on

identified research gap.

2. Aresearch strategy, population and methods were dieveloped and chosen based

on the initial research problem/gap.

3. Ethics approval was attained.

4. Teaching staff of potential case study courses wentacted to determine their

interest and willingness to take part in the redear

5. Relevant ethics documents and outline of researthads were emailed to

teaching staff after they expressed preliminargrigdt in taking part in the researgh.

6. Copies of course guides and any other course detatgerials (i.e. reading lists)
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were collected and analysed in order to tailor gigeesearch methods and plan
research timelines with teaching staff.

7. Data from Case Study One and Two were collecteddan co-ordination with
teaching staff. This included teacher interviewsdent surveys, student focus
groups, document analysis of course guides andigésns, observation of
workshops/lectures.

8. Preliminary analysis was undertaken from data foase studies one and two to

discover themes emerging to help refine scopeeftiitsertation.

9. Data from Case Study Three and four were thenatelefollowing the same

procedure as case studies one and two.

10. Preliminarily analysis was undertaken from datafrcase studies three and four.

11.The literature review was revisited and updatedws®dl as another data set to add
and compare with theory in line with Grounded Tlye@search strategy. Concepts

from the literature were used to inform a theosdtiamework to frame data.

12.Research focus was refined based on literaturéheamdes emerging out of the

preliminary analysis of the data.

13. Analysis of four case studies was revisited basethe refined research questions

and theoretical framework (theory good practice Li&im EfS).

As can be seen in Table 2.1, the research prota$sdswith the research problem or gap and
employed suitable research strategy and methodsvestigating unknown phenomena. In
line with Grounded Theory, literature was usedrastizer data set in order to make sense of
themes emerging from the research rather tharothesfof the research in the initial stages.
As argued by Charmaz (2011:304) grounded theddstaot conduct a literature review to
inform our analysis; rather we delay it until aftez have formed these analyses’. Literature
was added to the data and drawn on to providenaefnaork for finalising the scope of the
research, research questions and presenting res@tspter Three after preliminary analysis
of the data was undertaken. The purpose of thisoapp is described by Glaser (1978 in
Goulding 2002:90), ‘One must write as no one ekl®dver on the subject. Then explore the
literature to see what new property of an ideadsedffered, or how it is embedded with
others’. The research has therefore been semiiiteraspired by Grounded Theory approach
(Wertz 2011).

The following flow chart in Figure 2.1 illustratése research process undertaken and how

this process links with the theory informing thegarch (Grounded Theory) and the research
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objectives and outcomes.

Figure 2.1 Flow chart of the research process
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2.6 Methods

In order to collect data on the four selected caisdies, surveys of students as well as focus
groups, observations and interviews with teachiaff svere conducted. The use of mixed
methods here intended to allow for the triangutabbdata and complementarities to be
observed (Sydenstricker-Neto 1997) that combinkalydor a rich data set for the
exploration of lived experience in the case stualyrses. Yin (2003) also argues that the use
of multiple sources of evidence (or mixed methasign important part of case study
research to understand the case as a whole amovidginternal validity through

data triangulation. Table 2.2 shows how the re$equestions align with the methods that
were used in this research.

The selection of questions for the interviews, fogwoups and surveys aimed to cast a wide
net in line with Grounded Theory to explore thexpected themes that may arise. Therefore,
guestions were broadly designed to gain insiglat stident and teacher experiences,
approaches and understandings of sustainabilitygd8dthe pedagogical approaches and
L&T methods and activities used in the course lithesl experiences of these approaches and

methods, and the perceived outcomes of these neethod

Table 2.2: Research methods

Research sub questions

EfS Literature
Observation
Student surveys
Student focus
Semi-structured

What are the L&T practices used in the case s

courses? v v

How effective | What are the teaching experien
are these in the case study courses? v v v
practices for

learning for What are the learning experience

12

sustainability? | in the case study courses? v v

What are the challenges faced in
L&T in the case study courses? v v v
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What is good practice L&T for EfS according to v

theory?

v/ = Where a method aligns with a question

Semi-structured teacher interviews

Semi-structured interviews with teachers from tasecstudies aimed to understand pedagogy,
methods, and their perceived outcomes of thesaaphpes. Challenges for L&T were also
discussed to understand challenges of L&T praemmbhow this challenges or supports
theory of good practice. The semi-structured ineamis the most suitable method as it
allows for flexibility and for the teacher to frarhew they understand and approach their
L&T practice (Bryman 2004). In line with post-modenterviewing techniques, the semi-
structured interview allows for ‘multiple perspe®ts of the various respondents’ to be
individually reported on, with ‘differences and pfems encountered and discussed, rather
than glossed over’ (Fontana and Frey 2005:709)nepeled interviews allow space for
interviewees to ‘demonstrate their unique way oklag at the world’ (Coheet al.
2011:205).

The interview questions aimed to learn about thehig approach underpinning the course
and the experiences of this teaching approachlivedimg the course (see Appendix 1.1
Teacher interview questions). The interviews werdi@recorded and teachers were asked

about;

» Their understanding of the nature, role and vafusustainability education;

» Their pedagogical and teaching approach/es infagrttia course design and delivery;

* L&T methods used in the courses;

* The challenges and opportunities they have encoohie designing and delivering
the course;

» Course specific questions about the nature of sssd pieces and questions arising

from class observations.

These themes and associated questions were chmogater to understand the teaching
approach (and the interviewee’s understanding staguability education informing the
approach), the experiences and challenges in deljvthe course and the kinds of activities

and assessments used in the course, especiatitithieale behind the use of these activities
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and particular challenges in L&T in the course. foalitative data collected from these
guestions was then used to form a holistic pictdifgoth what the teacher feels is good
practice sustainability education and how they hegyeroached and implemented their

practice and their lived experience of this pratic

It needs to be noted that ‘gathering and represgmpeople’s experiences is fraught with
interpretive difficulties’ (Cousin 2009:73). Accangd to Coheret al. (2011:204), limitations
with interviews relate to ‘error and bias [whiclagrcstem from alterations to wording,
procedure, sequence, recording [and] rapport’ duitie interviews between participants.
Because the interviews with each teacher in thisareh were semi-formal, and therefore
guestions and language varied, these considerarensportant to note for the findings

from the interview data. However, while variationgoiestions between respondents can be
seen as problematic, it is important for allowingareseen points to discussed and to tailor
the interview to the unique experiences of theinea¢Coheret al. 2011). My rapport with

the interviewees also varied between case studgtinéerviewee’s understanding or
interpretation of the questions and responsesetgtiestions may also have varied depending
on their knowledge of sustainability education &&8d theory. To address this, | consciously
used ‘plain language’ during the interviews andegisuestions in different ways where
necessary to ensure that the required themes weeeed by the interviewee during the
interview. Data triangulation from the mixed meth@pproach was also used so that
teachers’ accounts were compared with observatimotak and perspectives from student
participants in surveys and focus groups, providiath verification and additional context

for interpreting and analysing interviewee’s resggm The interviews undertaken in this
research can be described as joint meaning makingré the interviewer and the interviewee

work together to develop understandings’ (CousidS2D3)

Surveys of students

Online surveys were used to gain insight into gagning experiences of students from case
study courses. This method aimed to capture arlaagaple than the focus groups that were
used to triangulate data from interviews with teashand focus groups with students. This
provided an easier means for students to contrifoutee research who did not wish to

participate in the face-to-face focus group session

Surveys are most useful when collecting data ayel@opulations (Cohest al.2011),

however low response rates can be an issue witheoslirvey research with student

19



participants, with hard copy surveys gaining higlesponses rates than online surveys (Sax
et al. 2003). However, an online survey was time efficemd interfered less with the

teaching program in the case study courses andrgfudere able to undertake the survey at a
time of their convenience ‘which may increase tkelihood of participation’ (Saet al.
2003:409). Students may not have access to the@iter regularly check their email (Sek

al. 2003) therefore follow up emails were sent to rerstudents about the survey as well as
introducing the research and survey to studemnttass so they were aware of the research

and the survey before receiving the email invitatio

To address the possibility of low response rated the qualitative nature of the research),
the surveys predominantly collected qualitativeadatd the quantitative data that was
collected was grounded in additional qualitativgpenses explaining the selection. The
focus on qualitative data allowed for the explamatof individual experiences of the course
and aimed to discover the existence of partice@arrling experiences, rather than ensure the

generalisability of quantitative data.

All students undertaking each case study course imgited to complete the survey by email
which can be described as ‘complete collection $iauginCohenet al.2011). These surveys
were distributed using the online survey softwarev8y Monkey. The course surveys
included 44 qualitative and quantitative questi(eee Appendix 1.2 Student survey

guestions) that were divided into five sectionghia following categories:

1. Basic information: Age, degree program, class dtene;

2. Course engagement: What was the level of intereseagagement that participants
felt during the course about the course and susidity?;

3. Overall learning: Did the participants thinking olge as a result of the course? What
knowledge and skills did they feel they gained, et activities and content areas
were perceived to help their learning and developfe

4. Skills for sustainability: Perceived skills that waleveloped and what helped this
development;

5. Relevance to profession: Application and relevasfasurse content to chosen

future/current profession.

The questions were designed to collect data osttident learning experience in the course

by casting a wide net, asking questions relatebde@motional experience of the course,
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perceived learning outcomes of the course, pensesobn the teaching approach and L&T

activities, the value, relevance, significance enpact of the course and learning challenges.

Focus group sessions with students

Focus group sessions were conducted with studéotse study courses. These focus group
sessions were based on semi-structured questidnsravided insight into student
experiences and learning in the case study coufsesus groups allow for a ‘wide variety of
different views to a particular issue’ (Bryman 28%B) and for participants to raise issues or
express ideas and knowledge that they feel areranuo According to Bryman (2004:346),

in focus groups 'the accent is upon interactioliwithe group and the joint construction of
meaning’. Questions were semi-structured and addptehe different focus groups
depending on the student responses (see Apper&Btddent focus group questions).

Generally however, each focus group was askediquesibout:

* The value of the course both personally and prafeally;

» Participant confidence in applying what they haated;

* What participants found most and least engagingitaihe course and what
aided their learning;

» Participant’s relationship with their teacher;

« Particularly challenging parts of the course;

* What participants felt they have learned over #raester.

There is a number of factors that influence foawsig data including the group dynamic, the
focus group setting, participants' views converging confirming during the focus group,
and the trustworthiness of the data collected basetie sampling of the participants (Cousin
2009). These are all factors that influenced fagnesip data in this research. Some focus
groups were quiet while others had some particgptrat spoke over others, so therefore
group dynamic did have some influence on the daitaated. In all cases, | drew on my
previous teaching skills to draw out the experisnafethose quiet members, so that
participants had equal opportunity to contributiee Tssue of students conforming to ‘group
talk’ is also a consideration with the focus gragpratives and directions collectively shaped.
Again to address this, | asked specifically formeun opinions of people who did not agree if
there was overall agreement with a question oratggkea question using different language to

determine if there were alternative views. Of bgjgaoncern for this research was the use of
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the classrooms after or before class to condudoihies group. Students may have felt more
comfortable expressing personal views about theseoin a different, less formal setting
however the practicality of organising a differemdm, given the students’ time constraints
across the case studies, would have lowered geation in the focus groups further. The
students felt that meeting for the focus grouphiirtclassroom before or after class was most
convenient for them. To make students feel comiitetd attempted to create a relaxed
environment through my informal chatting with paifiants and also providing snacks.

Finally, the limitations of the representativenetthe focus group samples needs to be noted.
It was difficult to undertake purposive samplingr(éxample based on degree program,
gender or year level) because of the low levehtdrest by students in general across the case
studies in taking part in the focus groups. Stugeat levels and their degree programs were
noted where necessary, however in most casestonlgmall number of students required for
the focus group actually volunteered their timesample selection was not possible. This
also brings into question how representative theiops of the focus group participants were
compared to the majority of students undertakirgaburse, given their interest in taking part
in the research. There were, however, contrasimgs/seen in all focus groups and as with
the survey data, given that the aim of this redearto ‘discover rather than test variables’

(Corbin and Strauss 2008:12), the low participateie was not a significant limitation.

Observation

‘The purpose of observational research is to regoosdp activities, conversations, and
interactions as they happen and to ascertain tlamimgs of such events to participants’
(Angrosino 2004:1). Observation is used for theppaes of this dissertation to triangulate
data collected from teachers and students anddtc@uatext and general information about
the L&T practices in the course. My role as a reseer can be described as a ‘peripheral
member researcher’ who, according to Angrosino 4200 ‘develop an insider's perspective
without participating in activities constitutingetltore of group membership’. My role could
also be described as an ‘overt observer’ with ‘tie¢ed access to the group to observe it'
(Cousin 2009:119). During observation of workshapd lectures my presence was made
known to students, however, | remained an obserfvire learning community rather than a

participant in it, therefore the observational stylas peripheral.

The researcher’s presence in the classroom asra sthserver can affect the behaviour of the
teachers and students in the class (Caheh. 2011), while the relationship that may develop

between the participants and the researcher caratitct the researcher’s views of the data
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and participant behaviour (Cohenhal.2011, Cousin 2009). However, as found in this
research, establishing a relationship can alswédto deeper understanding of the
experiences and perspectives of the researchipartts and the learning processes occurring
in the classroom. These limitations of observatioesearch related to data validity and
reliability can be addressed to some extent thralagh triangulation (Cohest al.2011),

which has been done in this research through th@usiixed methods.

The number of observed workshops and lecturesrddfgreatly between case studies and
were affected by time available, the delivery stnue of the course and also the teacher’s
wishes. Data recorded during observation of worfstepecifically focused on the following

elements:

« Learning environment;

e L&T aids;

» Learning & teaching activities;

» Content/topics/themes;

» Teaching approach;

» Overall student response/behaviour;

* Questions that arose for me during the workshop.

While lecture observation focused on the followalgments:

» Content/topics/themes;
» Teacher’'s approach;
» Overall student response/behaviour;

» Other questions or ideas that arose for me duhedeicture.

Observational notes were recorded in each sittaggumind-mapping software (see

Appendix 1.4 Observation note mapping exampleafoexample of the maps created).

While Grounded Theory informs the philosophicakatation of this dissertation, the analysis
of qualitative data is based on a multiple casdysapproach described by Stake (1995) and
Yin (2003). The departure from Grounded Theory asethod rather than an orientation was
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primarily due to the research limitations includimge constraints. Analysis of data in
Grounded Theory usually occurs simultaneously wéta collection in an iterative process
between data collection and the theories emergorg flata. Data collection finishes when
‘data saturation’ is achieved, where theories eingrfjom the data can be confirmed, which
‘involves staying in the field until no new evidenemerges from data collected through an
ongoing process of theoretical sampling’ (Gould2@§2:88). The use of four case studies
with mixed methods and the inductive intentionte tesearch strategy meant that a large
amount of data was collected for each case studg.tD the time limitations of the research,
it was not possible to ‘stay in the field’ (Gouldi2002:88) long enough to achieve adequate

data saturation in order to base sound theoryviitig the Grounded Theory analysis process.

Data analysis began with initial coding of themed aoncepts emerging the qualitative data
guided by the research sub-questions . These thangesoncepts were counted to determine
frequency in line with a general content analysiding scheme (Franzosi 2004). Results
from the different methods within each case studyencompared to triangulate data and
differences in themes emerging from student petsecand teacher perspectives were
noted. Therefore the results presented in Chapter &e descriptive of dominant themes
emerging from the data as well as minor contradyatiata, which may also indicate an area
of interest to help answer the research questibis. i$ inline with Yin’'s (2003pattern
matching logidechnique of data analysis recommend for use mvitliiple case studies. The

search for patterns within each case study hetpagthen the internal validity of each case.

Table 2.2 presents which methods were intendedllect data in order to answer the
research sub-questions. Almost all teacher interv&irvey and focus group questions asked
these questions directly, so data that relateteset questions directly were focused on for
analysis. Due to the semi-structured nature of§agoups and teacher interviews however,
data were drawn from wherever participants toudrethemes related to these questions in

the interviews and focus groups.

In order to make sense of the themes emerging fr@fiminary content analysis, a literature
review of the theory of good practice L&T in EfSsvandertaken and key themes that
emerged from this review were summarised (see €@hdjiree). This then formed part of the
data set to help frame the results and theme®thatged from the preliminary data analysis.
It was at this stage that the research employed dooinductive and deductive approach

where theory emerging from the data was compardkttiterature. This explored the lived
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experience of the theory in the literature (whéwmgas found in the case study) and then
added to the theory based on the lived experiehtted &T.
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3.1 Introduction
3.2 The context for investigating learning and teag in EfS

>

3.3 Dominant characteristics of learning and teagior sustainability advocated i
the literature

= Teaching approaches

= Learning outcomes advocated in the literature

= Learning and teaching activities

3.4 Summary of important characteristics of leagrand teaching in EfS

In order to set the context for this research, ¢hipter firstly explores what is unique about
education for sustainability (EfS) that requiresa@fic investigation and outlines the
important characteristics of EfS according to itexature including pedagogical needs and
learning and teaching (L&T) approaches, learning@mes and L&T activities. The chapter
then concludes with a summary of these dominantosgpes and methods advocated for
EfS.

Empirical research specifically on L&T experiente&fS is needed because of a number of
distinguishing characteristics of EfS in higher emtion (HE). EfS/education for sustainable
development (ESB)as been described ‘as a unique educational ctriBepth and
Michelsen 2013:106), that ‘challenge[s] conventilanades of education and require[s] new
methods for integrative learning’ (Fortuin and B2§H.0:20). Christiet al. (2012:3) argue

2 As defined in Chapter One, EfS includes the stfdsustainability, and the development of capaeito help
people contribute to the evolving process of snatale development. The latter element is why sdno®se to
use the term ESD as opposed to sustainabilithis$rames learning as a process. The terms us#tkeby
authors presented in this literature review hawenlrepeated in this dissertation, as they havdasimieanings
for the purpose of this research.
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that ‘sustainability as a concept is epistemoldgicaleologically and methodologically
unique’ because it is interdisciplinary, controvalrssubjective and ‘requires values
judgments®. There also remains controversy over sustaingkitita subject and ‘confusion
over terminology’ (Cottoret al. 2007:580), so part of teaching sustainability Ines also
proving its relevance and legitimacy as a subjeet course of study. EfS is not owned by a
particular discipline (UNESCO 2012) and accordimd@arth and Michelsen (2013:105), this
indicates a change in educational paradigm bedaisean be integrated into curriculum
‘rather than yet another ‘adjectival’ educatiof®SD is an overarching paradigm that guides
and transforms the core disciplines, second tmgiplines, and adjectival educations so that
they can all contribute to a more sustainable &t(WNESCO 2012:no page). Implementing
EfS in HE challenges many common practices in Hi.example, according to Cortese
(1999), EfS challenges current mindsets within atlonal systems which commonly
reinforce a disconnect between humans and theat@&mvironment, and supports notions of
infinite growth and consumption through the waysvirich subject matter is taught. Coek
al. (2010) argue that sustainability is a difficultipéo take because the actions and effects of
sustainability practice are unknown as sustaindelelopment diverges from business as
usual. According to Wals and Blewitt (2010:56) tee emergence of ‘environment’ in HE’
in the 1970s and 1980s by sustainability educatifmrerunner Environmental Education,
‘hardly resulted in the rethinking of teaching dedrning’. However, due to the unique
characteristics of sustainability education, it tresopportunity to bring about pedagogical
change through a focus specifically on rethinkidgrpractice (Wals and Blewitt 2010).

Teaching EfS is accompanied by a number of chadlemcluding a focus on learning
processes for sustainability rather than learnb@utisustainability, interdisciplinary

collaboration and use of multidisciplinary framew®&rand making values explicit in L&T.

What makes something sustainable is context spd€firistieet al. 2012, Sterling 2003) and
therefore there are no sets of rules or codesadttioe that are ‘sustainable’. This ‘requires
teachers to also see themselves as learners, akdwti uncertainty and open
outcomes’(Martin and Jucker 2003:7). The issuesEFa aims to address, including climate
change, social inequality and the ‘food-energy-emunent trilemma’ (Harvey and Pilgrim
2010) are complex and their exact nature and wagsldress them are uncertain, therefore

sustainable development is very much a ‘learninggss’ rather than ‘about ‘rolling out’ a

% | do not agree that making value judgments angkstitee interpretation are unique to the study of
sustainability. Based on a social constructivisstepnology, all reality can only be understood tlyio
subjective interpretation and therefore part of eoyrse of study.
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set of pre-determined behaviours’ (Vare and Sda@72192). This means that capabilities for
sustainability such as critically reflective praetiand problem solving become key to this
learning process, rather than merely learning abostiainability. Likewise, educators must
also become reflective and open practitioners dieoto teach sustainability, as highlighted
by UNECE (2012):

Transformation of what it means to be an educaoreicessary because education systems
are composed of the people who work within them arigy to changing these systems
will be educators who are able to change their gwactice as critical reflective
practitioners. The building of positive relationshibetween educators and learners is
essential. This will require educators to preskantselves as fallible human beings rather
than people with all the answers. It also requitres ability to empathize with the views

and situations of those they educate.
(UNECE 2012:17)

EfS challenges the ‘purpose, content... method’ athéng practice ‘and the role of teachers
in the institution’ (Martin and Jucker 2003:7). Aeding to Barth and Michelsen (2013)
pedagogy needs to be transformed to social cotisigianodels in order to meet the
capabilities based learning goals such as reflegractice. The challenge, however, of

implementing new pedagogies for sustainabilityasuinented by Bawden, who argues that:

As educators begin to explore the challenge (aficulum development for sustainability),
they quickly come to appreciate that the design imfiovative pedagogies for
sustainability... raises a host of complex cognitimel normative issues that extend beyond
the conventional foci of curriculum content and ggalgical practice.

(Bawden 2007:300)

Sustainability’s defining characteristic is its s or holistic framework to understand the
world as a whole system. Systems thinking underpiher key elements of sustainability
such as interdisciplinarity (Barth and Michelser120Sterlinget al. 2010) and this ‘requires
a change in mindset for academics, who are gegyeratiustomed to working within clearly
defined disciplinary boundaries’ (Cotton and Wir2810:41). According to Sibbel
(2009:79), EfS:

requires teaching by academics from many disciplingo collaborate to share ideas and

make new connections within a flexible and dynatheoretical base. It also requires them
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to work beyond their own areas of specialisationstpervise students’ work across
disciplines.

There is a growing consensus that values have eokeyo play in EfS, beyond just
understanding sustainability (Coekal.2010). Interpreting and applying sustainability
requires values judgments because choosing whahadiest reflect sustainability is context
specific. Barth and Michelsen (2013:107) argue 88D has to consider the underlying
values and support the learner’s critical reflattim them’. In order for people to embark on
an alternate, difficult and uncertain path we niekflect on our values and why we need to

change our current practices.

Explicitly stating values and focusing on buildiresoning skills to evidence learners’ and
teachers’ positions is a more suitable approacthfoneeds of ESD than attempting to
remain values neutral (Cotton and Winter 2010).rétoee EfS/ESD also challenges a
perceived value neutral or unbiased position tow#edching subject matter. However,
‘sustainable development has... been criticized aslpvalue-based’ (Dale and Newman
2005:353) and labelled by some as ‘indoctrinat{@firistieet al. 2012:3). Teachers in EfS

face the challenge of deciding if and how to ‘esiplly state values’ given this context.

In summary, EfS in HE requires pedagogical tramsédion in order to support L&T that

fully embraces the transformative potential of BEES challenges current mindsets and takes
a systemic approach to understanding the world.nidBes explicit the roles values play in
shaping worldviews and practice requires L&T basednterdisciplinary collaboration and
use of multidisciplinary frameworks. These charasties are what define EfS as a new
educational endeavour that requires specific ecglimvestigation to validate or challenge

L&T for EfS theories advocated in the literature.

What follows is an overview of the major pedagobateracteristics, L&T approaches and
learning outcomes advocated in the literature @ & fd ESD. This overview is not
exhaustive, however it aims to capture the domitfarnes or core characteristics found in
the literature review for this dissertation. Maracacteristics are mentioned briefly in the
EfS and ESD literature, so literature from genkégal theory has also been drawn on to

provide richer descriptions of the characteriséind how they are theorised to support
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effective learning for sustainability. As arguedBgrth and Michelsen (2013:107) ‘ESD
pedagogies are not completely new, but rely stgoagltheir historical roots...". These
historical roots are described by the authors¢tuae (but not limited to) theories of social
constructivism, problem based learning (PBL), dde@rning and situated learning. L&T
approaches for EfS advocated in the literature lhaemn informed by educational theories and
practices developed through general educationaérel and other disciplinary education
practice. Barth and Michelsen (2013:107) argue ‘thatunique contribution of ESD is to
further develop such approaches and to systemgtloed them to challenges related to
sustainability’.

The characteristics of EfS practice advocatedenliterature can be presented and
represented in many different ways due to the appihg or interconnected nature of the
characteristics, approaches and outcomes advocéaiethe purposes of presenting a
theoretical framework to combine with the data gsialin this dissertation, the dominant
themes found in the literature have been loosayped into pedagogical and L&T
approaches. This section will begin by exploring dominant pedagogical and L&T
approaches advocated in the literature on EfS &1l Eearning outcomes advocated in the
literature will then be presented and specific g activities advocated to achieve these
outcomes are outlined. The pedagogical charadtex;i4t& T approaches and learning
outcomes presented here will be used in Chapter téaitructure the presentation of case
study results and explored and added to in thausisson in Chapter Five in light of the
research results. The purpose of this approachpsavide a picture of the lived experience

of some of these practices, adding to the existiegry.

Teaching approaches

L&T approaches for EfS advocated in the literatane based on learner-centred approaches,
transformative education, holistic and systemicriggy, capability building and active and
real issues learning. These are summarised in Babland discussed below under the

respective headings.
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Table 3.1: Dominant pedagogical approaches advocated for EfS

Dominant pedagogical approaches and learning and te  aching approaches for

EfS/ESD advocated in the literature

= Learner-centred L& T founded on social constructivist epistemology I(iding
self-directed learning with the teacher’s roleaslitator and learning partner, not
the ‘expert’)

= Transformational learning (including deep learning, higher order learning,
learning as sustainability and reflexive learning).

= Holistic and systemic lear ning (including interdisciplinarity, transdisciplinayit
and multidisciplinary approaches and the use ofiplalperspectives from differing
disciplines and collaborative teaching)

= Capability building (including focus on skills, competencies or calids rather
than the acquisition of information)

= Activelearning (including experiential, participatory and collaative learning)

= Real issuesorientation (mimics real life through problem or inquiry bag@dxis-

orientated learning)

Learner-centred learning and teaching

Barth and Michelsen (2013:107) and Armstrong aniddwe (2013:4) argue that ESD is
founded on constructivist learning that ‘compriadamily of theories but all have in
common the centrality of the learner's activitiegieating meaning’ (Biggs 1996:347) .
Cullenet al. (2012:46) argue that a ‘...constructivist view isignificant departure from the
traditional conception of curriculum as dispensangjngle reality or perspective of
knowledge to learners’. According to Moon (2004:R3constructivist approach to learning
understands the learner as an ‘individual [withihégque view of the world based on her own
processes of learning.’ In this approach the fasusn the learners’ construction of
knowledge and the transfer of that knowledge withifferent contexts’ (Culleet al.
2012:46). It is this way of understanding the l@agrprocess as knowledge creation, rather
memorisation, which informs learner-centred L&T eggrh. Based on EfS literature, a

learner-centred approach is the foundation of gwadtice L&T for sustainability (Barth and
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Michelsen 2013:107, Christigt al.2012, UNESCO 2012). Learner-centred approaches off
the learner ‘control over their learning’ which gss/the ‘sense that the learning tasks have
relevance’ (Culleret al.2012:20). Culleret al. (2012:20) continue, ‘when teachers offer
students choices and responsibility and contexdeddiarning to increase the sense of
relevance, the result is intrinsic motivation featning and learning environments that are

conducive to creativity and innovation’.

Self-regulated or self-directed learning has bemeated in some ESD literature (Barth and
Burandt 2010, Cotton and Winter 2010, Fortuin andlB2010) and sits within the learner-
centred approach to L&T, where learners createcandtruct their own knowledge through
the learning process. Barth and Burandt (2010)eatlat self-directed learning in the ESD
context is important for developing competencie$efred to as capabilities in this
dissertation) and for learners to ‘construct tloein knowledge base independently’ (Barth
and Burandt 2010:660). With self-directed learramgl a learner-centred approach, a
teacher’s role then becomes a facilitator of, asdner in, the learning process. ‘Teaching
about sustainability presupposes that those whathteansider themselves learners as well’
(Wals and Jickling 2002:227). According to Armstgaend LeHew (2013) in ESD the teacher
should form part of the learning community. Thisugpported by the UNECE (2012:15) who
argue that an effective EfS teacher ‘Is a factitand participant in the learning process’.
They also argue that the teacher's role is noettgert’ in the learning process and that
teachers should be seen as ‘fallible human begtper than people with all the answers’
(UNECE 2012:17). The teacher should also focuswiding positive relationships with
learners (UNECE 2012) therefore making the leateacher relationship non-hierarchal,
again situating the teacher as part of the learoamgmunity. UNECE (2012) argue that this

positive relationship is enhanced if teachers priegemselves as fallible.

Transformational learning

Following from a constructivist, learner-centreghegach, a pedagogy that facilitates personal
transformation through the learning process is mgmrtant for EfS. According to

Armstrong and LeHew (2013:4) ESD should supporttam®rphosis of the learner’s beliefs’
or ‘deep and transformational learning’. Culleral. (2012:47-48) explain that deep learning:

...grew out of the research of Marton and Saljo (3%#&l described a way of learning that
integrated new information into existing knowledg@/hen students learn something at a

deep level, they have integrated it into their #xgsknowledge and have enriched or even
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revised their understanding. Because this knowledgefixed in relation to other
knowledge, they can draw on it and apply it in nipldt contexts.

(Cullenet al.2012:47-48).

The difference between shallow and deep learnimghether the learner has ‘integrated
[information] into their network of understandirtgeir long-term memory’ and ‘making
connections between what [learners] are learninigvamat they already know’ (Cullest al.
2012:48) rather than just ‘cramming’ informatiorthut making connections to existing
knowledge. This learning is fundamental for transfation of learners understanding of the
world and values which is argued by Sterling (20@3)e a key part of good practice L&T
for sustainability. According to Sterling, trangfwational learning involves deep learning and
epistemic learning and argues that ‘such a quafitgarning is essential to the realisation of
the postmodern ecological paradigm... that learmiitgin paradigm does not change the
paradigm, whereas learning that facilities a funeliatal recognition of paradigandenables
paradigmatic reconstruction is by definition tramefative’ (Sterling 2003:279). Changes in
learners’ behaviour and practices arise out ofdbesp learning through challenging or
critically reflecting on values and views. In order this ‘higher order’ learning to occur as
Sterling describes it, ‘individuals must become @anaf their current habits of mind and
points of views, but more importantly, engage iaraining, reflecting, and challenging their
assumptions and premises for the mind-sets, arela@ng alternative perspectives
(Ukpokodu 2009:1). Deep learning in EfS means lgeiners are not being taught what to
think, but developing ‘the dispositions necessargdt successfully in different contexts’
(Barth and Michelsen 2013:111)

This is where it is useful to draw a distinctiorivieeen different types of sustainability
education using a typology developed by Sterli@d@ to describe the different kinds of
learning arising from different approaches to snstaility education from transmissive to
transformative. It is important to note that Stagluses these categories to describe whole of
university practices such as policy, not just sitreal L&T. For the purposes of this

discussion, | will refer only to the situational I&aspects of Sterling’s three categories.
= Education about sustainabilifpvolves just that, the transfer of knowledge @bou

sustainability at a L&T level and is usually addeckxisting subjects that may also

present ideas contrary to sustainability.
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= Education for sustainabilitgdapts content by ‘building in’ sustainabilityargubjects
in ‘an attempt to teach values and skills percetecie associated with
sustainability...” (Sterling 2003:285). Critical anteta-learning about assumptions

and values are also part of this response.

= Sustainable educatioor learning as sustainabilityses the principles of sustainability
to inform L&T practice, particularly systems appchas (see below for an explanation
of systems in sustainability). ‘Education is redfbt and re-designed — through a
continuous learning process — to embody and redfledtole systems approach and
(what is understood of and by) sustainability’ (g 2003:285). This approach is
paradigm changing with learning ‘seen as an esdntreative, reflexive and

participative process’ (Sterling 2003:285).

In this later approach, transformation is not aailyed to occur within the learner, but within
the teacher and the teaching approach throughxiedl@ractice where L&T are viewed as an
on going reflexive process. Reflexivity is ‘wheretigminant assumptions are brought to light
for examination’ (Sterling 2009a:2). Sterling (2@)@raws on a quote by Raskin (2006) to
support this description, ‘The shape of the gldbtre rests with the reflexivity of human
consciousness — the capacity to think criticallgwtlwhy we think what we do — and then to
think and act differently (Paul Raskin 2006 in $tey2009a:1). This is supported by the
UNECE (2012) who claim that a good teacher in ESB critically reflective practitioner.
Reflexive practice is also an important part ofméag for transformation for students
according to the literature (Bawden 2007, Mochizukil Fadeeva 2010:397, Sterling 2003).

Reflexivity as a learningutcomewill be discussed further below.

Holistic and systemic learning

As seen in the work of Sterling (2003, 2009a) higliand systemic learning is at the heart of
EfS. According to Wals and Jickling (2002:228) susability requires a foundational
appreciation of holistic principles, critical systeinderstandings, and practical systemic
competencies’. When using Sterling’s (2003) leagras sustainability framework, systemic
thinking both informs educational design and practind is an outcome of the design and
practice (or learning system). According to UNE@BX2), a holistic approach to learning is
an important element of ESD allowing for integratbhinking, inclusivity, and dealing with

complexities. The UNECE explain:
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[Sustainability related] challenges are complex aeduire inputs from a range of
disciplines to address them, including perspectiees natural, social and economic
systems. Different cultures and world-views canvige valuable insights; at its most
fundamental, sustainable development connects ithdils and groups to other people,
locally and globally, and to their natural enviragmh Integrative thinking implies ways of
thinking and acting that reflect these interrelasioips and the creative possibilities that
they engender.

(UNECE 2012:17)

A key part of EfS according to the literature regaiinterdisciplinarity, transdisciplinarity

and multidisciplinary approaches to learning (Amosty and LeHew 2013:4, Fortuin and
Bush 2010:20). This interdisciplinarity can be implented in learning activities and also in
the way that material or knowledge is framed. Arors) and LeHew (2013) advocate the use
of multiple perspectives from differing disciplinesinform L&T rather than only the teacher
as the source of knowledge. Collaborative teactsiramother way interdisciplinary can
integrated into the approach to L&T (Tilbuey al. 2005).

Capability building

The literature presents a strong case for deveddpirner capabilities to respond (see Fisher
2006, Martin 2005, Sterling 2009a, Wals and Jigk®02) as a core part of learning for
sustainability. It has been argued that EfS shbaldbout encouraging students to ask better
questions rather than providing them with the amsy@/arburton 2003). Due to the context
specific and creative practice that is applyingausgbility, a focus on competence, skills or
capabilities is a preferred approach for ‘movingdred treating ESD/EfS as though it were
ready-made and existed “out there” to be implenrifdochizuki and Fadeeva 2010:396).
In other words, a focus on skills, competenciesapabilitie$ as the key learning outcomes
of EfS, rather than the acquisition of informatalfows learners to use their own critical
skills to apply sustainability in differing contextCapabilities that allow practitioners to think
systemically and creatively about responses t@matility challenges are key and help to

empower practitioners to respond to complex problégtibbe and Luna 2009:156).

* The language of competencies or capabilities dépen level and type of education and country(Thoetal.
2013). Competencies and capabilities can refeintdes things. This dissertation draws on Hage26(6:42)
definition of capability ‘as an overarching concépteflect the clustering of attributes and skillthat a
graduate deploys in a series of different situation
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Active, experiential, participatory and collaborative learning

ESD literature advocates active and interactivenieg processes (Barth and Michelsen
2013:107) with ‘high levels of learner engagemerand social interaction’ (Armstrong and
LeHew 2013:4). One active learning approach is egptal learning which is advocated by
Armstrong and LeHew (2013). A theory developedbyb, which sees that learners ‘create
knowledge from experience rather than just fronenesd instruction. Conflicts,
disagreements and differences drive the learninggss as learners move between modes of
action, reflection, feeling and thinking’ (Bergsteret al. 2010:30). It is clear how this
educational theory fits with the theory of trangfiative learning with deep learning arising
from action-reflection cycles in an interactiverl@ag process. Collaborative learning
advocated in the EfS literature (Barth and Bur&@dtO, Cotton and Winter 2010, UNESCO
2005) and is based on the theory that learners leest from their peers and that through
collaboration and interaction new knowledge is tzdgPearse and Dunwoody 2013). The
learning arises from collaboration and interactiotih other learners therefore making
collaborative learning an active learning proc€ssdlaborative learning involves shared
learning goals with individual learning outcomesl atands in contrast to traditional
individualistic, competitive approaches to learnfRgarse and Dunwoody 2013) because
knowledge, skills and experiences are shared itedmaing process to achieve mutually
beneficial learning outcomes. Collaborative leagns informed by theories of social
learning which theorise that learning occurs assalt of social interactions (Dloulea al.
2013). Social learning theory emphasises ‘the ingpme of relationships, collaborative
learning, and the roles of diversity and flexilyilib responding to challenges and
disturbances’ (Wals 2009:15).

Real issues orientation (mimicsreal life through problem or inquiry based praxis-

orientated learning)

Cullenet al. (2012:49) argue that for conceptual change wighigarner to occur ‘the
previous belief must no longer be satisfactory, #uednew belief must be intelligent,
plausible and fruitful’ (Culleret al. 2012:49). Therefore having a real issues oriesriafis
argued by Cotton and Winter (2010), is importamtstodents to connect theory to practice
and show that implementing sustainability can laeipible and even fruitful. This point is
also emphasised by others, for example, ‘as sadilEdevelopment education aims to leave
students with the ability to apply knowledge inaigty of unpredictable situations, practical

problem-based learning is one of its requiremgilale and Newman 2005:353). Learning
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that mimics real life situating learning in professl and personal contexts as advocated by
Armstrong and LeHew (2013), takes this real issur@ntation a step further, demonstrating
relevance and plausibility of implementing susthihgy, not just through examples of
practice but through the lived learning experieoicthe learners which also develops their
capability to implement sustainability in professab practice. Clarifying this direction, Dale
and Newman (2005:357) argue that ‘sustainable dpwetnt is not a theoretical pursuit, but
by its nature is rooted in praxis’. Likewise, Cottand Winter (2010) also advocate praxis-
orientated learning as part of good practice apgrda EfS. Praxis is defined by Sterling
(2009b:66) as ‘theory in action’ and is concernéith the integration of theory into practice

and reflection on practice so there is continuatreng.

Problem-based learning is an example of praxisatated learning because in this approach
learners are given a problem and in line with caigsitvist pedagogy, explore the problem by
drawing on existing knowledge, identifying theirdmedge gaps, researching and applying
theory and knowledge to formulate a response iwengroblem. Students reflect on the
process of learning through the activity in anate manner so existing knowledge and
research are applied and subsequently reflectetthen,decisions or actions modified until a
suitable response is created (Alletral. 2011). The aim of this style of assessment thezefo
is learning through practice or learning througplging knowledge and theory, therefore

learning praxis (PBL as a L&T activity will be elatated below).

Learning outcomes
A number of learning outcomes are advocated forikt8e literature. These are summarised

in Table 3.2 and discussed below under the resgelsadings.

Table 3.2: Dominant learning outcomes

Dominant learning outcomes advocated in the literat ure

= Sustainability literacy
= Systemic and holistic thinking
= Capability and motivation for lifelong learning

= Critical thinking and reflection
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= Reflexivity

= Interdisciplinary skills and ability to work withakeholders

» Foresighted, anticipatory and futures thinking

= Working with complexity and uncertainty

» Implicit development of values or value of learnamg reflection

» Characteristics: empathy, compassion, self-motivadind sense of identity

There have been many studies over the past dedaide attempt to map out learning
outcomes for sustainability in the form of skiligtributes competencies or capabilities
depending on the language used (Batthl. 2007, Barth and Michelsen 2013, Brundiets

al. 2010, Cohen 2007, Dale and Newman 2005, Haan 20fféeiteraet al. 2007, Ison 2010,
Mochizuki and Fadeeva 2010, Mogensena and Schriddk Parker 2010, Parket al. 2004,
Scott and Gough 2010, Segaédsal. 2009, Sterling and Thomas 2006, Thomas 2003, Wals
2010). There are many papers that present difféistatof capabilities with similar themes. A
literature review undertaken as part of this disdéiem found that the following capabilities
are most commonly described as learning outcomtiliterature on EfS, ESD and systems
education.

Sustainability literacy

Sustainability literacy is a learning outcome adated by a number of authors in the EfS
literature (Armstrong and LeHew 2013, Dale and Nenr005). Sustainability literacy is an
umbrella term that can include all of the capab#itdescribed in this literature review.
According to Dale and Newman (2005:351) ‘Sustaieatdvelopment literacy can be
measured in terms of acquiring a set of criticélskwvhich... reflect the complex nature of
social-ecological reactions’. In the context obl@eracy, Fisher (2005:133) defines literacy
as having the ‘intellectual frameworks’ in ordemtaderstand our ‘metaresponsibilities’, our
ability to understand the contexts and thinkingarpthning or informing how people
construct their worlds and ecological systems,thed responsibilities within those systems.
For Fisher (2005:136), ‘ a capacity to see theexistbehind things is one of the most
liberating skills a person can have’. Based ondltkesscriptions, sustainability literacy
therefore involves an understanding of sustairtglalind related concepts, an understanding

of how we come to understand sustainability andresponsibilities to the world around us,
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and the ‘know how’ or ability to practise sustaiiiéypand act on those responsibilities in an
informed manner.

Systemic and holistic thinking

Systemic and holistic thinking is advocated mames in EfS and ESD literature (ARIES
and Australian Government 2009, Cohen 2007, Comtell. 2012, Dale and Newman 2005,
Morris and Martin 2009, Sterling 2009a, Sterlingldhomas 2006, Strachan 2009, UNECE
2012, Wals and Jickling 2002, Warburton 2003, Waekl.2011). As the literature presented
previously has shown, systems and holistic thinkirgat the heart of EfS, informing
pedagogy, L&T practice and learning outcomes. Véei&l. (2011:207) provide the following

definition of systems thinking as a learning outeom

Systems-thinking competence is the ability to atileely analyze complex systems across
different domains (society, environment, econontg,)eand across different scales (local
to global), thereby considering cascading effaotstia, feedback loops and other systemic

features related to sustainability issues and saidity problem-solving frameworks.

Systems thinking ties in with a big picture pergjwecnoted by Sterling and Thomas (2006)
and holistic thinking described by UNECE (2012).

Capability and motivation for lifelong learning
According to Scott and Gough (2010:3736), an imgurtearning outcome of sustainability

is a ‘capability and motivation for further learginin the context of lifelong learning, Foster
(2002:38) argues that ‘learning from experience.acimally the hardest thing in the world.
Since we want if at all possible to stay comforyakithin our assumptions and basic patterns
of understanding'. It is therefore important thedrihers have both the capabibiyd

motivation for ongoing learning. Pearse and Dunwo@®13) argue that lifelong learners
possess certain attributes that assist with ongesaing. These include reflective,
metacognitive, and collaborative abilities, valaelearning, tenacity, divergent thinking and
a sense of self-efficacy. Due to the challengéolifg learning poses, capabilities such as
these are important for not just practising lifejdearning (being reflective and
metacognitive for example) but having the ‘tendaityd ‘self-efficacy’ to consciously
engage in an ongoing learning process. The nofitifetong learning is also part of systems
practice. The link between the ongoing learningpsses of systemic practice in addressing

sustainability challenges and lifelong learning barseen in the following quote by Morris
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and Martin (2009). As described here, continualniia from action with a systems approach

is similar to that of life-long learning:

Systemic practice can also be characterised asce$8 of social learning, whereby those
involved change both their common understandintheir situation, and their behaviours
that arise from this understanding. Learning thasomes embodied in action and vice
versa. This will change the situation, so that us@ading and action need continually to
develop together. Hence a final key characteridtisystemic practice is that it is iterative,
never assuming that we have found the answer, becthe questions associated with
sustainability are always going to change. We rbasproperly prepared to recognise, and

to be part of these processes of systemic change.

(Morris and Martin 2009:164)

The key link to sustainability here is the needdnriterative’ learning process where ‘an
answer’ is never reached. Life-long learning, ongdearning, systemic practice all call for

this iterative process of learning that allows tmeontinually adapt to a changing world.

Critical thinking and reflection

The development of critical thinking as an impott@arning outcome of EfS is advocated by
many authors (ARIES and Australian Government 28@9th and Michelsen 2013,
Hurlimann 2009, Jonest al. 2010, Parkeet al.2004, UNESCO 2005). ‘Critical thinking and
reflection challenges us to examine the way wepnét the world and how our knowledge
and opinions are shaped by those around us’ (}lB009:125). Analysing systemic cause
and effect within and between systems, criticaiyecting on values and perspectives within
those systems, and justifying one’s worldview aadisions based on critical and systemic
evaluation of problems, values and approachesatepthis critical thinking capability.
Drawing on the work of Dewey (1933) and Mezirow @) Ukpokodu (2009:1) outlines

how critical reflection is key to transformativetaing.

[Students] have to alter their frames of refererme critically reflecting on their
assumptions and beliefs and consciously makingimptementing plans that bring about
new ways of defining their worlds and understandiigge theory of transformative
learning is concerned with how learners critica#iflect on experiences including existing
knowledge and beliefs and how they integrate newwkedge to reflect a change in
experience.

(Ukpokodu 2009:1)
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Here we can see that the notion of transformaéaeriing, ongoing learning and critical
reflection all refer to interlinked iterative leamg processes because they require learners to
continually learn through critical reflection anctian cycles with the ability to examine,
reflect and challenge existing assumptions in\uite higher order learning as advocated as a
learning outcome by Cotton and Winter (2010). Re¥i¢y is another learning outcome very

closely tied with these notions.

Reflexivity

Reflexivity involves critical reflection and ong@nearning to facilitate transformation and is
advocated by a number of authors (Bawden 2007, Mokhand Fadeeva 2010:397).
Reflexivity fits with both Vare and Scott's (20025D 2 and Sterling’s (2003) learniras
sustainability and is based on the idea that tiseme fixed end point which will be
‘sustainable’ or set knowledge or facts of wisagustainable. Because sustainability evolves
with and from practice and construction of underdiag through continual learning, skills in
reflexivity, that is learning from practice andlegtion, is key. This is further elaborated by
Mochizuke and Fadeeva (2010):

The context dependant and social change aspesisstdinability make reflexive practice
important as a learning outcome and a conceptftwnnthe design and delivery of EfS.
‘The notion of “reflexive competence” acknowledgesituated human agency and points
to the need for continuous recreation of educatipnacesses fitting to the unpredictable
and unanticipated challenges of society and leatrieteractions with them. An open-
ended process of historically situated educatiexgkeriments — rather than acquisition of
the fixed knowledge as a finished product — comesctupy a central stage in this type of
formulation of sustainability competence.

(Mochizuki and Fadeeva 2010:397).

® Vare and Scott (2007) make a distinction betweiéierént approaches to ESD with ESD 1 and ESD 2.
According to the authors, ‘ESD 1 fits with the reeel view of sustainable development as being dxper
knowledge-driven where the role of the nonexpetbido as guided...” (Vare and Scott 2007:193), wBiRD 2
sees learning as an ongoing reflective and col&thvar process and is based on the idea that ‘.. isasie
development doesn'’t just depend on learning;iithierently a learning process’ (Vare and Scott 208%). The
authors describe ESD 2 as incorporating and buyjldin ESD 1. The rationale for the need for ESD 2 is
‘because our long-term future will depend less an @mpliance in being trained to do the ‘rightindp now,
and more on our capability to analyse, to questiternatives and negotiate our decisions. ESD 8les the
development of learners’ abilities to make soundiads in the face of the inherent complexity andemtainty

of the future’ (Vare and Scott 2007:194).
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Interdisciplinary skills and ability to work with stakeholders

With a systems perspective comes the need to rddparhallenges in a holistic manner
drawing on knowledge and skills from many discipnMany ESD and EfS authors
advocate for capabilities in interdisciplinary piee (Barthet al.2007, Cherry 2005, Parker
2010, Strachan 2009). According to Parker (2010:328.in promoting [interdisciplinarity]
we are also promoting the need for inter-agendgyiprofessional collaboration and
partnerships...’. Understanding or considering mldtimowledges is also important for EfS
and part of the part of the interdisciplinary cqotc@arker 2010). Based on the
interdisciplinary and holistic principles underpimg sustainability, the ability to identify and
engage with interdisciplinary stakeholders as padecision making and problem response
processes is another important capability advodatéuk literature (Cherry 2005, Dale and
Newman 2005, Checkland in Ramage and Shipp 2008yryi2009). The ability to identify
the stakeholders and their needs, which agentsthayeower to respond and who will be
impacted and so on are necessary skills in ordfartoulate holistic and ethical responses to
problems. Tilbury (2009) sees working with stakeleo$ as part of ‘participation’, which
when working with stakeholders involves the abitiyconsult, make decisions, share risk,

help build consensus and develop partnerships.

Foresighted, anticipatory and futures thinking
According to Wieket al. (2011:209) ‘the concept of sustainability calls fang-term future

orientation and envisioning... the anticipation anelvention of harmful unintended
consequences, and the imperative of intergeneedtemquity...’. Foresighted thinking
involves being able to analyse and plan for fusaenarios and incorporate this into problem
solving and decision making (ARIES and Australiamv&nment 2009, Bartht al. 2007,

Wiek et al.2011). Similarly, futures thinking involves ‘eniaging’ the future and having the
ability to work on current action to achieve thsien (Tilbury 2009, Wayman 2009). This

learning outcome is part of the holistic approachkustainability.

Working with complexity and uncertainty

Following on from systems thinking is having theligpbto deal with complex systems and
uncertainty, which is presented as an importanalo#ipy in EfS literature (Morris and Martin
2009, Thompsoet al. 1986, Tomkinson 2009). Mulligan (2008:20) argues tThe search

for greater certainty about what the future hotgls us to the conclusion that we must learn
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how to deal better with uncertainty and unpredititgh According to Weiket al.
(2011:207), ‘The ability to analyse complex systeéntsudes comprehending, empirically
verifying, and articulating their structure, keynggonents, and dynamics’ of systems.
Tomkinson (2009) argues that sustainability chaéencan be referred to as ‘wicked
problems’ which are problems that are difficuliefine (complex) with causes that are
equally difficult to pinpoint, they do not have ateboundaries, there is no right or wrong
answer just better or worse responses and evgrgnies has flow-on effects, therefore there
iS no certain way you can resolve them, each wigkellem is unique and may be
symptomatic of other complex problems. Thereforegmythis description of the kinds of
problems sustainability identifies and attemptaddress, practitioners need to be
comfortable with not finding easy and certain solut and grappling with the complexity of

these wicked problems in order to adequately respothem.

Implicit development of values or value of learning and reflection

Implicit development of values or value of learnangd reflection is a learning outcome
advocated by many authors in different ways ingf literature. Development of values can
be related to affective learning outcomes advochye@otton and Winter (2010) and
Shephard (2008). Shephard (2008:88) describesti@dearning as learning ‘about our
values, attitudes and behaviours. Common valuesdret desired learning outcomes of EfS

in the literature include:

= Values and ethics for social justice and equityn&@o2007, Parkest al. 2004,
Sterling and Thomas 2006);

= Care for the environment/physical world (UNESCO 200

= Commitment to sustainability, and the belief that@an create change for the better
(Arbuthnott 2009, Parkeat al. 2004, Shephard 2008).

Sheppard (Shephard 2008) advocates that sustaty&boilication should instil a number of
values as part of affective learning. Accordiniiek et al. (2011:209), ‘the concept of
sustainability is unavoidably value laden and ndiveasince it addresses the question of
how social-ecological systems ought to be develppedhat they balance and even enhance
socio-economic activities and environmental capeitTherefore, values based learning
outcomes such as those listed above are necessanyer to meet the normative goals of

sustainability. However, it is important to notatllifferent pedagogical approaches to
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sustainability education will have alternative mpi@tations of the notion of values as a

learning outcome (Vare and Scott 2007).

For those approaches that are more in line witht Whaae and Scott (2007) call ESD 1, a set
of sustainability values can be learned or instilldowever, ESD 2 or ‘third wave’
approaches (as defined earlier) may view valuesustainability, or a sustainability
sensibility, arising ‘organically’ out of the leang processes. Such an approach would see a
focus on building skills in values reflection satlstudents are aware of how values shape
understandings and practice, and use this to intbam own practices for sustainability. As

Vare and Scott explain:

In ESD 1- dominated programmes, sustainability @sland principles are explicit while
the values of learning for learning’s sake mayrbelicit if stated at all. With ESD 2, the
values of learning are explicit whereas sustaiitghiblues may be implicit.

(Vare and Scott 2007:195)

Rather than teaching values in transmissive marfedsistainability education (ESD 1,
learning about/for sustainability), values for sursability will be developed by learners
themselves through systemic, experiential enquid/understanding of sustainability
challenges. In the latter form of EfS/ESD, the eghlaced on reflexive learning (as described
earlier) is key and learners are able to develap'@nn’ the values that they have developed

through their learning.

Personal Characteristics

There are a number of personal characteristicgidescin the literature that support learning
for and application of sustainability that needéonurtured or developed in EfS. These
characteristics include empathy, compassion, setfvation (Barthet al. 2007) and sense of
identity (Parkeet al. 2004). L&T activities should aim to support or é®p these traits in
EfS as part of developing practitioners capablgustainable practice according to the

literature.

Learning and teaching activities
L&T activities advocated for EfS in the literatdoeus on authentic engagement with real life

issues, interactive learning, understanding of demaphenomena and working through
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complex problems, sharing perspectives and devedogapabilities to apply sustainability

through experiential learning and reflection omiéag. These are summarised in Table 3.3

and discussed below under the respective headings.

Table 3.3: L&T activities advocated for EfS

Learning and teaching activities advocated in the | iterature

Authentic assessment

Inquiry based learning: Problem based learnings saigdies, critical incidents and
simulations

Descriptive and visual conceptual tools: Mappiriggdams and models

Visioning projects: Future-focused visioning pragscenario analysis and back-
casting

Situated learning: Place based education, fiel&kwod work based projects
Interactive, perspective sharing activities: Graigrussions, debates, role plays 4
stimulus activities
Reflexive accounts

Critical reading and writing

Authentic assessment

Authentic assessment is advocated in the literatnrgood practice EfS (Armstrong and

LeHew 2013) . Authentic assessment aims to assgsdility development and deep learning

through experience in engaging with complex andlifeaproblem responses (Newton 2008).

According to Newton (2008:5-6):
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Authentic assessment provides students with engluinderstanding in a meaningful
context that replicates the experiences of livingai complex, ever-changing society...
authentic assessment prepares students to negtht@atehallenges of everyday life, the
complex world of careers and work, and the divesseds of individuals and societies both
now and in the future.



The idea here is to assess learning occurring glfvengaging in active learning and inquiry
based learning such as PBL (described below) wiictis to rely on authentic assessment
(Allen et al. 2011).

Inquiry based learning: Problem based learning, case studies, critical incidents and

simulations

These approaches have been categorised becabhsér ddbtus on a particular problem or
case and the inquiry based learning process tisapigorted through investigation of the
problem or case. Problem-based learning (PBL) iapgomoach advocated commonly in the
literature on good practice L&T for sustainabilfhristieet al. 2012, Cotton and Winter
2010, Tomkinson 2009). PBL ‘is an iterative leagprocess’ (Cotton and Winter 2010:48)
and a form of inquiry based learning whereby ‘newswledge, abilities and attitudes’ are
acquired ‘through students' increasingly indepehdesrestigation of questions, problems,
and issues, for which there is often no single ans(i.ee 2012:6). PBL was developed in the
medical sciences in the 1950s and 1960s where déineidea was that medical students work
in teams and ‘learn by solving real or realistioldems, ‘Grappl[ing] with a multistage,
complex medical case history, which offers an eimgagnd memorable context for learning’
(Allen et al.2011:22). PBL draws on a number of L&T approadhekiding ‘active,
collaborative, student-centred, and self-direcézaling’ and uses ‘realistic problems and
authentic assessments’ (Allehal. 2011:26). The benefits of PBL is that it helpspane
learners to deal with complexity and uncertaintalband Newman 2005) and respond to
wicked problems (Tomkinson 2009) and it required gtudents ‘call on an integrated,
multidisciplinary knowledge base’ (Allest al.2011:22). PBL is also argued to help to
develop lifelong learning skills and support tramsfation because it helps integrate new
knowledge with existing knowledge (Allezt al. 2011).

According to (Christieet al. 2012:5) case studies support inquiry and gaintgjstic views’
on problems and issues. A more detailed descrigti@ase studies in the EfS context is
presented by Sprain and Timpson (2012:538):

We define case-based approaches as those thaasesetbat represent diverse problematic
situations in real life that can be studied andlyasal... Strong case studies are often
reasonably complex to allow students to explordesdrand consider the interrelationships

between different people and system dynamics.
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These authors present a number of different kifdage study approaches that vary in

requirements and learning outcomes, for examplea ‘dases’ where students are presented
with data on an issue and they are required to reakse of the data with systemic thinking
and meaning making, or ‘application case’ wherdetis are asked to apply a technique to

address a problem.

Similar to case study analysis, the syndrome agjprdascribed by Barth and Burandt (2010)
supports systemic analysis of a known problem sscldust bowl syndrome’ in agriculture,
which is one example provided by the authors, aedKs to identify functional patterns of
human-nature interaction. It describes not onlyatteial global situation but offers
possibilities of a systemic understanding of comipyé (Barth and Burandt 2010:661).
Students work in groups on the syndrome to creategerdisciplinary and integrated
knowledge base’ (Barth and Burandt 2010:661) aradyaa cause and effects and sites for

action to address the syndrome.

Similarly critical incident activity requires leagrs to focus on an ‘incident’ and discuss how
to respond (Christiet al. 2012). This allows students to discuss the etlizaénsions of
actions and also become aware of different persgscand responses from their peers

engaged in the activity (Cotton and Winter 2010).

Descriptive and visual conceptual tools: Mapping, diagrams and models

These approaches have been defined as descripticetual tools because they support
conceptual development and understanding of systemgrconnections, holistic thinking and
complex cause and effect by attempting to visualfyp out learners' understanding of
physical and non-physical phenomena. Concept mggp¥arburton 2003), systems
mapping, multiple cause diagrams (Morris and Ma209) and modelling (Connedt al.

2012) are activities advocated in the literatursupport learning about (or constructing)
systems and mapping complex interconnections ansesaand effects. These are all visual
representations of systems constructs and candoetasnake connections between elements

in physical and non-physical systems, and map ouataglel current and future scenarios.

Visioning projects: Future-focused visioning projects, scenario analysis and back-casting

The focus of these activities is the visualisatba past, current or future scenario and

developing of plans in order to achieve these usi@r avoid unwanted visions). Future
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focused visioning projects advocated by Coneedl. (2012) involve developing visions of
what the world will look like in the future and wHaarners would like the world to look like,
which can be done on a local or global scale. Lexarthen engage in action planning to
achieve that vision including tools, barriers, mf@ation required. This L&T activity is
designed to be an interactive group activity thablves a lot of free brainstorming of ideas
and perspectives. Back-casting is similar to futooeis visioning projects above because it
starts with the future you desire and then workskbards to understand the steps required to
achieve the vision. Back-casting involves develgpitternative scenarios 20-30 years into
the future and ‘from each alternative future créay@u then work your way backwards from
the future towards the present in stages, askiolyg guestions as—what barriers did we

overcome; who helped us; who did we need to peeig¥artin 2005:168).

Another form of visioning project is scenario arsadywhich according to Barth and Burandt
(2010) involves developing hypothetical situatiomsing systems approaches to map and
analyse interactions and gain an understandingssiple current, future and past scenarios.
‘Scenario Analysis (SA) embraces a wide spectruprotedures, methods and techniques to
analyze systemic interrelations and to supporesyatic thinking about future developments,
especially about complex, long-term and uncertssaés’ (Barth and Burandt 2010:662).
Scenario analysis can be categorised as qualitatiantitative, normative or exploratory.
Each type of scenario analysis has different ainasuses. Quantitative scenarios serve the
purpose of modelling while qualitative scenarios tall a story. Normative scenarios focus
on values and visions of the future and back-aadidcover how to achieve the vision or
avoid unwanted future scenarios, while exploratmgnarios focus on the current situations

and moving into the future.

Situated learning: Place based education, field work and work based projects

Situated learning L&T activities or L&T methods e learners to move outside of the
classroom and engage in real settings such asdhglace or community. The learning
arises from real life problems and projects rathan simulated class based activities as can
be seen in case studies or PBL activities. Theryhefosituated learning was developed by
Lave and Wegner (1991) who argue that learningcaiggitive development occur when
learners are situated in real contexts and becowwdvied in practices of social communities.
‘Essentially, situated learning maintains thatméag and cognition rely upon social

interaction and authentic activity’ (Gebhard 2002), Building from the theory of situated
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learning, field work supports learning about staktdar engagement according to Chrigtie

al. (2012) and work based projects (Tilbwtyal. 2005) share similar learning benefits. All
these approaches offer student real life sociatattions and exposure to the complexities of
implementing sustainability in real life settingisus assisting to develop all the key
capabilities for sustainability that are requiragrofessional practice according to the

literature reviewed here.

I nteractive, perspective sharing activities. Group discussions, debates, role plays and

stimulus activities

These activities are focused on the sharing ofpeets/es and gaining an understanding of
differences in perspectives. They support learfriogp open discussion or getting students to
think and share from different positions. ‘Potelntidvantages of role plays are that they
provide an opportunity for students to gain anéptth understanding of another person’s
perspective and empathise with others’ (Cotton\afimiter 2010:46). Likewise group
discussions and debates also allow for perspestimeng (Cotton and Winter 2010).
Stimulus activities draw on the case study focusggatoach where a video or newspaper
article is shown, however the point of differenesdd on the description provided by Cotton
and Winter (2010) is that stimulus activities irddn promote general group or class

discussion and perspective sharing on an issue.

Reflexive accounts

Reflexive accounts include activities which studesite asked to reflect on their learning
about sustainability and how their learning charaga result of new knowledge (Cotton and
Winter 2010). Reflective practice in professionav@lopment planning is also advocated by
Cotton and Winter (2010) where students reflecthetir learning in the context of career

development.

Critical reading and writing

Understanding and awareness of different perspesctiot only develops from sharing of
views amongst learners, critical reading and wgiafiows students to develop arguments or
counter discourses by deconstructing argumentsiaddrstanding values underpinning them
(Cotton and Winter 2010).
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Figure 3.1: Interconnections between characteristicsof L& T in EfS

EfS/ESD core learning Learning & teaching
characterisics characteristics Learning outcomes

Reflexive learnin:
Transformational 9
learning i

Critcal reflection Sustainability literacy

Lz, EEEIEES N vElLEs) Systemic and holistic thinking

Critical thinking

Praxis-orientated learning
Interdisciplinary skills

Working with stakeholders
Active, participatory learning
Futures thinking

Capacity building

. . Responding to (and within)
Self-directed learning complexity and uncertainty

Reflexivity
Educator as partner

Capacity and motiavtion for
ongoing learning

Learner-student centred practice

Interdisciplinary learning Values reflection and evaluation

Aftributes (empathy, compassion,
self-motivation, sense of identity)
Holistic/systemic Whole systems learning

learning

Focus on learning process

To conclude this chapter, Figure 3.1 provides lastiiation of the dominant L&T
characteristics and learning outcomes advocaté#tkifiterature of good practice EfS/ESD as
presented in this literature review. The purposkgoire 3.1 is to demonstrate the overlapping
and interconnected nature of the pedagogical antl &8proaches and methods that are
advocated to support learning in good practice Bi$the left of the figure are the
underpinning learning processes that are imposp@tifically for learning in EfS, including
transformational learningcapability buildingandholistic/systemic learninglhe
characteristics of L&T listed in the middle colummpport these broader learning processes
advocated. The L&T characteristics can be loosedyged within one of the three broader
categories. However, there is no unique relatignbbtween these characteristics and
outcomes, rather a number of combinations are Iples$Specifically, most of the L&T
approaches could be placed in any of the categdaesxample according to the literature
presented here, reflexive learning is importantf@nsformational learning, capacity building

and systemic learning, and a focus on learningga®es is important for transformational
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learning, capacity building and systemic learnind ao on. The learning outcomes advocated
in the literature of EfS and ESD can be a resu#tliodf these L&T approaches and methods,
for example reflexive learning can foster capafityongoing learning, values reflection and
sense of identity and so on, or active and pa#toiy learning could support all of the

learning outcomes advocated in the literature wedhere.
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4.1 Introduction

4.2 Case Study One: Sustainability in the Built iEmvment
4.3 Case Study Two: Sustainability in Planning

4.4 Case Study Three: Sustainability in Design

4.5 Case Study Four: Sustainability in Engineering

In this chapter the results from each case stuthbwipresented. The research questidmat

is good practice learning and teaching (L&T) in Edtion for Sustainability (EfSill be
addressed by presenting qualitative and quanttatata collected from the four case
study/example EfS courses. Based on observatioaiesacher interview ddtahe results

will first show to what extent good practice L&Trf&fS, according to the theory (described
in Chapter Three,) is demonstrated in the coumsdshaw. Then, drawing on student views,
the results for each case study will explore hdeative this practice is for learning based on
teaching experiences, student satisfaction witinieg and impact of the course on studénts
This will add empirical research to existing thetiyhelp understand how theory can be put
into practice and the strengths and challengesaafhing both ‘good practice’ and other
approaches to EfS to better understand what is goattice.

The results from each case study will be presesgpdrately and in the following structure:
= Introduction
» Pedagogical approach

o Summary box of the pedagogical approach and stugmrience of this

® The term ‘course’ in this dissertation (and caseysuniversity) refers to a single ‘subject’ whishdelivered
over one semester, and a ‘program’ refers to tigeedeas a whole made up of a number of courses.

’ Learning outcomes and experiences described bigistparticipants in the case study courses ardbas
their recollection and perception of their own téag and experiences and therefore are an indicafio
perceivedearning outcomes and experiences.
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o Description of pedagogical approach based on teactezview and
observational data
o How effective are these practices for learningsiastainability according
to students?
Intended and perceived learning outcomes
o Summary box of the intended and perceived learouigomes
o Intended learning outcomes based on teacher ieterand observational
data
0 How effective are these practices for learningsigstainability: perceived
learning outcomes according to students?
Learning and teaching activities
0o Summary box of the L&T activities used in the ceuasid the student
experience of these
o Description of L&T activities based on teacher itew and observational
data
o How effective are these practices for learningsisstainability according
to students?
L&T challenges described by teacher and studenicgzants
Case Study Summary
Summary of the value of the case study for thisassh



4.2.1 Introduction

This section presents a summary of the results fesearch undertaken on Case Study One:
Sustainability in the built environment. The sectwill help answer the research question
what does good practice L&T for sustainability Idide, by presenting data collected on
pedagogical approach, intended and perceived f@aoutcomes, and L&T activities used in
the case study course. For each of these categohbssrvational and teacher interview data
will firstly provide descriptive detail followed bstudent survey and focus group data which
will show how these L&T approaches and methods \wereeived by students and the
learning experience and perceived learning outcarhdse students from these approaches.
Theory of good practice L&T for EfS will be useddmaw out and frame elements of L&T
practice in the data. This theory is also suppoatatior challenged by the empirical data

presented in the results.

4.2.2 Pedagogical approach
The following box summarises the pedagogical apgrad Case Study One and student

experience of this approach based on the datacoadle
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Summary of pedagogical approach for Case Study One

Learner-centred (though not wholly self-directeariéng with a lot of guidance and

support from the teacher through activities)

Multi-disciplinary (to an extent through guest sp@a, videos, interdisciplinary make

up of the student cohort and feedback from planstongents on FBD report)
Transformative (L&T activities to assist reflection practice, challenge and explore
learners’ assumptions and values)

Role of values made explicit in L&T approach

Praxis and real issues orientation (through assssmand case studies so that stud
can understand the links with practice and how t@nect personally and
professionally with sustainability)

Positive student-teacher relationship with the heacs seen as partner in learning
journey

Reflective and reflexive teaching practice.

A

ents

Summary of student research participant perspective s of pedagogical

approach for Case Study One

The learner-centred pedagogical approach was aedlived by student research
participants including the positive student-teaakéationship. All participants found
the teacher’s approach to support their learningustainability a positive and
engaging experience of the course.

Praxis-orientated learning was also valued by studksearch participants who overa
felt this was important for their learning aboustinability and demonstrating
personal and professional relevance of the learinitige course.

Little comment was made by student research ppatits about the transformative,

values based and reflective parts of the course.
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Course overview

Case Study One: Summary of course information

Year level First year, core/compulsory for three degree pnogran the built
environment

Course size 205 students

Duration 12 weeks

Course delivery

method

1 hour lecture each week and a 2 hour workshop waek. The
students are spread across four workshops eachwitek

approximately 60 students in each workshop

Learning
objectives

1.

Define sustainability and to identify the differesscbetween
your definition and those of others;

Understand and apply key sustainability principreselation
to your disciplinary practice;

Define and understand the five types of capitaiu(rad,
human, social, economic and manufactured);
Recognise, describe and reflect upon your persaml
professional practice in relation to sustainahility

The development of skills in evaluating currenttaumbility
concepts, theories, methodologies and practices;
Reflect critically upon different sustainability meepts,
theories and methodologies as they relate;

0 to your ability to make decisions on the basis of a
personal and professional interpretation of
sustainability;

0 to your ability to identify good sustainability
practice/management;

0 to your understanding of what constitutes exemplai
sustainability leadership and management;

Communicate effectively by clearly constructinguargents
including presenting and defending positions, anlet able
to constructively comment on the work of others;

To apply knowledge in problem-based learning eses;i
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9. Research and critical analysis skills, including #bility to
perform database searches, critically read andeenriting,
develop lines of argument supported by appropesigence,
reference correctly;

10. Skills in participating in discussion groups, afdity to
contribute to academic discussions.

Assessment 1. Article reviews (worth 20%)

2. Ecological Footprint Report (worth 20%)

3. Fisherman’s Bend Development group report (FBD rgpo
(worth 40%)

4. Fisherman’s Bend Development individual reflective

narrative (worth 20%)

Relationship of Students come into this course with little knowledd sustainability

the course to beyond their existing awareness (through the miediexample). At
students' the time the research was undertaken, this wasrlyecourse in the
experiences of students’ degree programs to focus on sustainahiliiough

sustainability in sustainability may have been included as a toplatar courses in
other courses in the programs. Based on the data collected, stud&ptrienced

their program predominately teacher-learning L&T approaches @irtlegree
programs.

Research See Appendix 2.2 Case Study One specific reseaethatis

methods

Description of pedagogical approach based on teacher interview and observational data

Based on interview and observational results, Gaisdy One is a learner-centred course that
features many of the L&T approaches and some &esvadvocated in the theory of good
practice EfS found in the literature. This sectiah now summarise these key
characteristics of pedagogical approach, L&T atéigiand intended learning objectives

based on observation and interview results.

Learner-centred

Based on the observations of the teaching appraagdhypes of L&T activities undertaken as
part of the course, learner-centred learning apda@éy-building was key characteristic. The

teacher also describes their practice as learmdgrezband based on their descriptions
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facilitates ‘active, applied, problem-based, ingtbased, service and experiential learning’
(Armstrong and LeHew 2013:4) through their courssigh. For the teacher, good practice
L&T in their EfS course:

has to be about understanding the context uponhwgticdents come to the classroom, the
values that you bring to those contexts, to undadstthe values that underpin your
students’ perspectives and then ensure that theriaathat you present to those students

allows them to challenge and explore their own aggions...

Part of the learner-centred approach is descrilggtiébteacher as *...giving the students a
point of entry’ in the L&T activities for student order to put this L&T approach into

practice educators must:

...understand the topics as [they] relate to [thedestts’] own personal identity and
relationships with whatever it is that they arelthgawith in a professional and personal
context... L&T strategies need to be about situatitninking though the systemic
implications of short term and long term impactsderstanding the ways in which
[students’] values have been bought to that pdaiqoroblem and then relate that back to

themselves and but also other stakeholder groups.

The teacher also commented that:

...it was important for me to make sure that the mi@tand the way | structured it and the
topics reflected the cohort, and presented it imag that gave them a point of entry that

made sense.

The course is learner-centred in that studentsm@eeuraged to bring their own views and
values to make sense of the content and assesstientsver, based on observations,
students are guided a lot by teacher support aubéek so learning is not wholly self-

directed, which is advocated in the literature.

Multi-disciplinary

Students were given a level of multi or interdificigry learning experience because of the
interdisciplinary make up of the workshops and sssent groups, and to some extent the
multidisciplinary collaboration in the major assessit piece through feedback from planning
students in Case Study Two (doing an assessmed pie different course and discipline) in
which they had to respond to (although this coltabion was not face-to-face). Guest
lecturers with different perspectives also helgedring in a multidisciplinary and mutli-

values lens on the content areas. The use of sadiaas videos allows for students to
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understand sustainability from multiple perspedivehis also means that the teacher is not
the only source of knowledge and also caters ferdifit learning needs of students. The
teacher commented that the use of videos and gpeakers help to bring in different voices
to show different values on the issues (aside fitmerteachers) and also to prove relevancy of

the content and skills:

...we will use media watch episodes or we’ll loolads on television and they’ll then have
to look at what are the different assumptions amds. So anything that | can't cover
effectively because | don’t have that lived vallleuse another medium to bring it out...

to give the material legitimacy so it's coming franrespected, legitimate source like the

Building Council of Australia.

Role of values made explicit in L&T approach

As seen in the previous qualitative comments, éaehier throughout the interview stressed
the role of values and the need for students aaahegs to reflect on these. Observational
data also shows that the concept of values andviabives shape understandings and help
inform practice was emphasised in workshops. ©leaf values in L&T was made explicit

to students by the teacher through their obserpedmess about how their own values shaped
their understanding of the content and their apgrda issues when delivering content and

guiding class discussion.

Transformative

The teacher encouraged students to ‘challengexghore their own assumptions...”, which

in theory supports deep learning for personal faangtion of understanding, values and
practices. Particularly the eco-footprint assessmexuired students to reflect on their
consumption patterns as they are today and th&ctein the values which inform these.
This intended to have a transformational effecbesiog to the teacher. Likewise the process
of learning and applying theory over the semesténeir problem based learning (PBL)
major assessment, then reflect on their learnirgrasult could have had a transformational
effect through a practice-reflection cycle. Accoglio the teacher, EfS needs be approached
from ‘a multi-value perspectived bring multiple perspectives into the understagdif
sustainability which is done in the case study setprimarily from an experiential learning
perspective’ Experiential learning and use of multiple perspexgtiand values to understand

material (in addition to learners' own perspeciiv also support transformative learning.
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Praxis and real issues orientation

Linking of theory and practice was undertaken cardusly with students asked, through all
assessments and activities observed, to applyytheqractice and reflect on what this means
for future practice. Students worked within reabliss contexts through PBL and case studies
of contemporary issues and building approachesgsssents and case studies are intended
to provide real-life context for students and tiisthtended to situate learning in
professional and personal contexts. According éa¢lacher ‘even though you are in a
classroom, you have to give them a context, becaustainability is nothing without
context...”. L&T activities must allow students toptare complexity and link problems with
practice, ‘...learning and teaching strategies thesg@nt problems, that get them to explore
complexity as it relates to the scenario or siturati. to think about the theory as it relates to
the practice’. The teaching methods intend to mglewiontext of the material and assessments
for students so that students can understandrtke dind how they connect personally and
professionally with sustainability therefore sugpay praxis-orientated learning linking

theory and experience. The teacher commentedhbattudents ‘respond to case studies that
show them their responsibilities... that then shoaw the theory is... related to them so it
doesn’t become airy-fairy stuff.” This real isswegntation also provides students with ‘life

experiences’ that they may not have experienced yet

The learning and teaching activities need to gspegifically younger] students different
life experiences ‘by putting themselves in someelse’s shoes... providing them with life

experiences or understanding the issues in lifdyoui have lived a life.

Positive student-teacher relationship

The role of the teacher was observed to be like&ttu as partner where the teacher
explicitly stated they did not have all the answsergherefore they were part of the learning
community with the students. A trusting relatioqshppeared to be built between students
and teacher through much positive and nurturingsttdrom the teacher in terms of

feedback and assistance. According to the teacher:

| think [the students] value it when | listen besau tend to get a lot of students asking me
for help with other subjects or other staff, sbihk they find it beneficial to have someone

they feel is open and that they can trust.

There appeared to be a relaxed and friendly reistiip built between the teacher and
students. The teacher felt that trusting relatiggstvas fundamental to addressing the L&T
challenges associated with EfS and PBL activitiesdfore fostering positive learner-
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educator relationships. The level of engagememt fitee teacher with the students and their
learning needs is also key to a positive learnkpgedence for the students. ‘Part of the
learning process is creating an environment whatelgnts] trust you so that when you do
ask them to take a risk they are willing to do &Xpressing passion for course content was

also important for engaging students in the le@yaiccording to the teacher:

...they respond well to my level of passion and cotmmant. | get a lot of students say, this
is the stuff you really believe in isn't it? | thirwhether they agree with the material or not,

they respond to a level of passion and belief fthose people delivering it.

Reflective teaching practice

The teacher commented that reflective and refleteaehing practice underpin their L&T

approach so therefore L&T is viewed as an ongogilgxive process:

...central for me is about having [EfS] practition¢hat are able to recognise their own
pedagogies, their own way of thinking and reflegtand then translating those thoughts
into practice that then go through an action-reitec cycle. So you have got an

understanding of how you teach, what you teach, wdwy teach it, you then ensure that
those philosophies or those ideals are then refleict your learning and teaching methods

and the way in which you construct your curriculum.

Teaching strategies are employed and the succelsesd are reflected upon using student
feedback and teaching experience. ‘I constantly ssdback from them around whether or
not the methods in class are working. ... | will ay@ahange things if | don’t think it worked
by reflecting on my own practice.” Changes are ntadaractice where needed and the
‘action-reflection’ cycle is undertaken again.

How effective are these practices for learning for sustainability according to students?

Based on the interview and observational dataappgoach taken by the teacher is what the
teacher feels best supported learning for sustgityald his approach is in line with theory

which advocated the majority of the practices utadken in the course.

A stand-out result from this case study is the whetming positive feedback about the
teaching approach from the student participants.dkear that all student survey respondents
found the approach to teaching very importantHieirtlearning. Based on qualitative survey
responses the respondents found the student-te@tagonship to be positive and supportive

of their learning linking with the theory of goodagtice EfS which advocates positive
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student-teacher relationships. For example, whkadabout whether the student teacher
relationship helped or hindered learning, someeyurespondents made the following
comments:

= [The student-teacher relationship helped], if trecher had just stood up the front
and talked, | would have been extremely bored. fEaeher was very personable
which made it a comfortable environment to ask tjoesand interact

= [The student-teacher relationship] motivates meréate a more sustainability life
and helps me to understand what is sustainability

= ...You could confidently ask and answer questionsyso could take some
responsibility for your learning

= This relationship was extremely helpful as | didt nfeel strange about
approaching [the teacher] with issues...

= [The student-teacher relationship] harbored a &rrihterest within the subject.

= [The student-teacher relationship] helped becahbsestudents knew they would

be able to engage with the teacher to learn mateask questions

The teaching style was described in four respotisgscommented on the teacher’s passion
and enthusiasm for the material and subject helifiegy engagement and also the teacher’s
knowledge and presentation style. For exampletlitarials because [the teacher] was
passionate about their material and made it engddbee Appendix 2.4 Case Study One
survey respondents’ perspectives on the teachipgaph, for more supporting qualitative
comments.

The focus group participants were also positiveubize teaching approach. Based on
participants’ feedback, the students found theesttitbacher relationship to be positive and

supportive of their learning:

» The personal relationship you build with [the teagmakes you want to do better
because you don’t want to let [them] down for b# telp [they] give you.

= [They are] very passionate and believes in [theidrk and [they] motivates
because of that.

= [They] always helped spend time with you to getrduardles.

The teacher was also said to be open to studead mied gave the participants space in the
course to make their own meaning in their undediiteys and application of sustainability
according to focus group participants. For exaniplée teacher] encourages you to come

up with your definition of every concept. The teachktresses that the teacher wants you to
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come up with your own’ and, ‘As long as you cartifysg/our answers, [The teacher] is very
open to people giving different answers and respbetm as well.” Focus group participants
also felt that student opinions were not judgedhgyteacher: ‘[the teacher] always states that
[they are] open to opinion. You need to developrymun definitions...” The student research
participants felt that the learner-centred appraachis regard was important and these

factors made for a very positive student-teacHatiomship and learning experience.

Praxis-orientated learning was also viewed as usaflearning by the survey and focus
group results with these students valuing being &bput their own ideas and personal
experience into their course work or that the wetkted back to their personal context and

learning which they found engaging:

= Having a real life assignment was good. It madeagier to grasp the concepts.
You could get information on the net about it.dltflike it had purpose. It wasn’'t
make believe.

= You had a sense of ownership because it's happeniggur local area and you
wanted to make sure you did the right thing by it.

Case studies and real life examples made somen@spts realise the importance of the
learning in and about the course and subject. @sgondent commented that the guest
speaker also did this. This preference for praxisnatated learning from some of the

respondents supports the theory of good practiSe Ef

4.2.3 Intended and perceived learning outcomes
The following box summarises the intended and peedeearning outcomes based on the

data collected.

Summary of intended learning outcomes in Case Study One

= Reflective skills
= Application of theory and evaluation skills
= Critical reflection/analysis

= Constructing arguments

64



=  Group work skills

= Research skills

= Systems thinking

= Working with stakeholders

= Interdisciplinary skills

= Foresighted thinking/anticipatory thinking

= Dealing with complexity and uncertainty

= Higher cognitive level learning

= Values reflection and learning in the affective @am

= Sustainability literacy

Summary of perceived learning outcomes by student p articipants in Case

Study One

= Perceived learning outcomes differ in many waysifintended learning outcomes

1°ZJ

with participants describing generic academic skaither than skills specifically
related to sustainability found in the theory.

= Participants felt satisfied with their learninghafw sustainability links with

D

construction practice thus understanding profesgimievance and application is
key learning outcome of the course.
= The relevance of sustainability both personally prafessionally increased over the
course with 100% of respondents feeling that soahality was relevant
professionally and 84.6% feeling that it was retgy@ersonally after the course
=  66.7% of survey respondents felt their thinking baenged as a result of the coufse

including new ‘awareness’, ‘understanding’, ‘reatisn’ and widened perspective

v

= Almost all of the survey respondents (93%) felis$estd with their knowledge of
sustainable development as a result of the comdeheir learning about
sustainability

= 51% of participants felt confidence applying susaility in their future
professional practice after completing the course.

= Little comment was made by participants that indicdeep learning’ such as a
change of values or personal transformation asutref the course. This howeve
could be related to participants’ ability to reflen ‘deep learning’, rather than the

absence of this as a result of the course.
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I ntended learning outcomes based on teacher interview and observational data

The data show that the teacher viewed capabitses key learning outcome of EfS and
included many learning outcomes found in the th@dryood practice in their course.
Capabilities described by the teacher includedesheflection, critical reflection and
sustainability literacy. High level cognitive leamg was also indicated by the teacher through
learners’ intended analysis and application of thedor example the key learning outcomes

in the course according to the teacher include:

...being able to recognise assumptions, being ableetaritical, being able to problem
solve, being able to recognise systemic links, (dt that there are lots of different
stakeholders in any decision that we make and thiferent needs need to be understood
outside the needs of the student or person makieglécisions), and then being able to
recognise the conflict and the negotiations thdt have to come about in terms with

dealing with any of these problems in real life.
The teacher continued:

Systems thinking, critical and reflective practipgpblem solving, identifying your own
assumptions, indentifying other peoples assumptiohallenging the status quo and not

just believing what you see... to me is what sustglitg education is all about.

The learning objectives outlined in the course &sdure some of the key learning outcomes
advocated in the literature, however these are memeric skills like critical reflection, rather
than development of systems thinking, althoughelgeneric skills support capabilities for

sustainability found in the literature (see Cas&$iOne course overview above).

Based on observation and what is stated in theseaqguide, the assessment pieces (which
were all undertaken in workshop activities baseassessment) focused on skills
development for sustainability. According to theis® guide, the following key skills aimed
to be developed through assessment, and data tveenations provide the basis of the

comments about the development of these skillsarcourse:

= Reflective skills — reflection about personal values and applicatiosustainability to
personal and professional lives was required ampted by the teacher through many

activities and assessments, for example, the ecaldgotprint calculator, PBL, activities
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around values and definitions of sustainabilityhia early weeks, and video activity

‘slumming it up’.

= Application of theory and evaluation skills — Students were regularly asked in workshops
over the semester to take theory that had beerredwe the weekly content, apply it to a
scenario, and then evaluate the application basetifierent principles of sustainability.
For example in the main PBL assessment studentedppeory every week to their
scenario/case study and were asked to revisedppiication and theory again in light of
new ideas and concepts that emerged over the ¢darsexample how the concept of

human capital affects the environmental concepézédy applied to the site design.

= Critical reflection/analysis — through the application of theory and evaluatibove

students also could develop critical reflectiorilski

= Constructing arguments — students were given the opportunity to devehgse skills
through the article assessment pieces and thranegpractice of continually being
prompted to write down or discuss their rationaledecisions about sustainability in

practice.

=  Group work skills —the majority of activities observed were group wbdsed.

» Research — students were required to undertake some af thnei research particularly

the ecological footprint report which required thencollect data.

Specific skills for sustainability outlined in thigerature had the potential for being developed
through various activities and assessments. Thaxfimlg describes how these may have
developed:

Systems thinking skills may have been developealtitr the application of long-term
thinking and triple bottom line methods of analygiquired in the scenario based activities.
The ecological footprint report also prompted shid¢o make connections between issues
like climate change and global poverty to their difgnstyle and consumption patterns,

encouraging a systems perspective.
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Through identification of stakeholders as a requ@at of the PBL activity students touched
on the need to work with stakeholders. Interdisagly skills may have been developed
through the group work components of activitieswtite make up of groups from the three
different degree programs and also the major asegshat drew on feedback from planning

students.

Foresighted thinking/anticipatory thinking may hdeen developed through the focus on
future use of development. Futures thinking is ioipin sustainable design in future build

projects.

To some extent the capability of dealing with coaxgly and uncertainty was developed
through the scenario and how to build sustaingbatile meeting stakeholder needs for a
new development. Evaluating and balancing needs pext of the major assessment and
students actively debated how to balance competegls in their developments in workshop

time observed.

In terms of cognitive development, higher levettéag was intended in the tasks which
required students to go beyond knowledge and cdmepgon to apply that knowledge in

their main assessments. They were also requiradalyse the best approach to
environmentally sustainable design (ESD) in theedopment based on the options available
and make judgments about the best way to achielziik8eir development proposals and
were constantly asked (mostly as a large clagsistdy their views or values which requires

a level of synthesis and reasoning skills.

The role of values were made explicit with the temanodelling the way their values shaped
how the teacher understood sustainability regulaalyed on observation. The foundational
activities on worldviews and definitions of susthility in the early weeks of the course also
set the context for sustainability as a valuesdasgloration (see Appendix 2.3 Case Study
One observation results). The teacher also made tdhe students that guest speakers were
intended to provide a different view of sustainiépih the built environment and prioritized

different values to the teacher.

Affective learning was aimed to occur through trasues reflection, and making value
judgments in projects specifically through the RBbject. For example, the ecological

footprint assessment supported development inffaetave domain through reflection on the
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role that the self and values play in consumptiatesses and how this affects the world
around us. Students are asked to make values judgmwben applying sustainability

concepts in their PBL activity and reflect on whgy made the choices they did.

Overall sustainability literacy was developed tlglodhe content and activities that not only
showed students case studies on the need for chanhgequired them to move through many
small and large scenarios to explore rationalestiange, approaches to change and

implement changes in line with sustainability.

How effective are these practices for learning for sustainability: Perceived learning

outcomes according to students

The teaching approach and learning outcomes that eesscribed based on teacher interviews
and observational data indicate a close alignméhttive characteristics of good practice EfS
in the theory. However learning outcomes percelwedtudents differ in many ways from the
theory with many learning outcomes found in theréiture on good practice not described or
indicated by survey or focus group results.

Overall, students were satisfied with the courskwaere happy with their learning about
sustainability. Based on the results, the courb@&eged elements of good practice EfS
according to the theory including situating sushitity in the professional context thus

showing relevance of sustainability to learners @mahging respondents thinking.

Less mentioned by participants however, were legroutcomes related to skills for
sustainability or changing of values. The majoafyualitative survey feedback related to
greater understanding and awareness of sustaigaiill issues from the course, rather than
mention of transformation of personal values oraliggment of capabilities/skills for
sustainability. The qualitative comments imply @eleof sustainability literacy was gained in

regards to understanding the rationale for chaogerding to the perceptions of the students.

Perceived changes in thinking and knowledge as a result of the course

Based on the focus group results, the course did &dig impact on participants'
understanding and perceived relevance of sustédityalihe language used by students to
describe their change in thinking as a result efghibject shows that they feel they have a

broader outlook on their profession and sustaiitglaik a result of the course. Two-thirds of
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survey respondents felt their thinking had charaged result of the coursdowever again
this related to ‘awareness’, ‘understanding’ amglfisation’, rather than transformation of the

way they think, suggesting comprehension of sushaiity and related concepts.

Almost all of the survey respondents (93%) felis$ietd with their knowledge of sustainable
development as a result of the course and theiilggabout sustainability. Focus group
comments suggest that participants’ thinking haghgled through widened perspectives,
giving students ideas on how to incorporate suahality into their professional practice, and

showing that sustainability is achievable. For eplem

= |t gives you a different perspective and understapdof looking at [the
profession] rather than a capitalist approach whigbuld usually take

= |t has definitely brought a lot of new ways of tkimg. Especially eco footprint
and how high my footprint was and it was somethingver thought about before.
But it certainly makes you look at the world diffetly and think of the future...

= Before this [course] | had this perception thatansbility is just being green, but
after this course | have an idea that sustainghglitcompasses social capital and
human capital and many other capitals than justgogieen. So it has widened my
perspectives.

= The course hasn't bogged you down with negativerrég, doom and gloom.
There can be a positive direction. It hasn't begarwhelming and it has been

reachable and attainable.

Results here suggest that learnatgputsustainability or comprehension (cognitive domain)
and a level of sustainability literacy in termsuoiderstanding a rationale for change were the
main learning outcomes from the course based ditipant’s perspectives. Descriptions of
learning in the affective domain for deep persaraisformation (values and worldviews)
and also skills/capabilities development) advocatetie theory of good practice EfS were
fewer in the results. This however could be a tesfulespondents’ ability to reflect on or
awareness of their learning beyond comprehensieve{dpment of skills, values, practices),

rather than the absence of their development icolese.

Only one survey respondent mentioned an activipuakalues in all the data collected from

the surveys. The absence of qualitative commeais fespondents about values or values

8 It is important to note that some respondentsyiradiously stated that they already understoodaguesility
and felt it was relevant before beginning the ceurs
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based activities is interesting given the exphegntion of values throughout the course

activities and assessments (based on observatibteacher interview data).

Perceived skills development
Student participants' reflection on skills devel@min the survey further supports this
analysis with many respondents noting learningooftent/knowledge gained in response to a

guestion about skills development, rather tharsskiequency in brackels

Academic skills Knowledge
= Writing (5) = Sustainability (4)
= Communication (4) =  Environment (3)
= Article analysis (4) = Environmentally Sustainable Design (2)
= Research (2) = Social & community sustainability (2)
= Team work (2) = Regulations (2)
= Reading (1) = Economics (1)
= Referencing (1) =  Town planning (1)

= Awareness of issues (1)

= Sustainable technology (1)

This indicates that many respondents may not utatetghe difference between skills and
knowledge. Academic skills were mostly mentioneddsearch participants, while skills that
related to those outlines in the theory of goodtiica EfS were far less mentioned by student
participants. Skills that related to those in theory that were mentioned included (frequency
in brackets:

= Skills in the implementation of sustainability irdonstruction (4)

= Proactive thinking (1)

= Working with ‘the complexity of peoples differenteds... balanc[ing]... competing

interests and views of stakeholders (1)

= Looking for alternatives (1)

So, from the data, either students were not awaable to reflect on the skills for
sustainability they had developed during the cquuséhey did not feel they had developed
sustainability skills as a result of the courseisimas also seen in the focus group when
students were asked about skills they felt theyeligmed. Only two participants mentioned
skills related specifically to sustainability foxaanple ‘looking at new options, not just
following the traditional, looking for alternatiweays to save energy and money’ and working

with ‘the complexity of peoples' different needsestit comes to construction. Trying to find
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a balance between competing interests and viewtwkéholders’. Generic skills such as
writing skills were mentioned by some participafisis again may indicate a difficulty in
reflecting on skills or unawareness of sustainghidlpecific skills that the course aims to

foster.

Just over half of survey respondents felt confidepplying sustainability in their future
professional practice which links to the above Itsgegarding little mention of skills related
specifically to sustainability. Results show thedearch participants see relevance and how
sustainability applies to their profession, yet tess confident applying sustainability in their
future professional practice. This could be larghlg to the fact that reflection on skills is a
skill in itself. Perhaps this could be better depeld through the course so students
understand the ‘tools’ they hold personally to mekanges in their profession. This could

also build confidence in applying skills for sustlility in professional practice.

Perceived relevance and value of the course

In terms of relevance and value of the course, jantaof survey respondents felt the course
was relevant to their profession and there wasarmss among the focus group that the
course was relevant and valuable. The relevansastainability both personally and
professionally increased over the course with 100%spondents feeling that sustainability

was relevant professionally and 84.6% feeling thats relevant personally after the course.

4.2.4 Learning and teaching activities
The following box summarises the learning actigitissed and the student experience of these

based on the data collected.

Summary of course activities to facilitate learning for sustainability in Case

Study One

= Future-focused visioning projects (primarily the>Beport)
= Problem based learning (FBD report)
= Case studies (related theory and practice usirgpgidr images)

= Concept mapping of opportunities for industry cleng
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=  Working in groups
= Group and class discussions (in almost all actisitibserved)
= Reflection built into activities

= Critical reading and writing (primarily in the firassessment)

Student research participants’ perspectives on effe ctive activities for

learning for sustainability in Case Study One

= Activities participants felt helped them to undarst application of theory and
different perspectives and also motivate them tkenednanges include:
» Videos
= Class discussions
= Guest speakers
= Assessments (ecological footprint and FBD reports)
= Activities that respondents found engaging wereethiwith a number of
participants that found learning about capitalsaginyg, and less participants
commenting on learner-centred activities outlinethie box above.
= Student participants mostly focused on activitiémclv support learningbout

sustainability rather than activities that devetapabilities for sustainability such as

the processes in the problem base learning FBDrtepo

How effective are these practices for learning for sustainability according to students?

The L&T activities that some student research pigints felt were important for their
learning about sustainability in the course weoséhthat they felt helped them see the
application of theory, see different perspectived also motivated them to make changes or
think over/analyse concepts. Some of the giveroreafor these preferences were seeing
application of theory, seeing different perspediaad also motivating a respondent to make
changes or thinking over concepts. So, based @ ttgsults, the kinds of thinking the
teacher intended with these activities such as@gifn of theory, motivation for change and
seeing different perspectives has helped studeats.| The activities that trigger this

according to these participants included:

Videos:
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= Definitely the day [the teacher] shown us the vidéthe people who live in such
unacceptable environment. That moment really stmek... and made me realise
how important this is.

= Seeing the videos which showed sustainability actice.

=  Watching videos was also great as it providesradtizre viewpoints on topics.

Class discussions:
=  Group brainstorming allowed you to expand yourkhig on issues’.
= Having group discussions and listing peoples vatrethe board helped to gain a

snap shot of the groups current overall standing.

Guest speakers:
» [The guest speakers] put the concepts [of sustgiitygin practice.

Assessments (ecological footprint and FBD reports):
= [The feedback from planning students] outlined gisino consider which | never
thought of.
= [The ecological footprint report] taught me how ey routines can negatively
impact society. Once doing that, everything in ngamg sustainability kind of
"clicked".

In terms of engaging tasks many respondents faftiéfarning about ‘the sustainability

capitals’ was an engaging part of the course. @spandent felt that learning about the five

capitals ‘showed how complex solving the environtraisis can be as its interlinked with all

the other capitals.” Activities that respondentsio engaging were mixed. Eight qualitative

responses found learning about capitals engagingxample ‘learning about the five

capitals and how they integrated together and @y tmpact society was quite fascinating’,

with less responses commenting on learner-centtddtiees. Three students found the

problem based FBD report engaging and some studentmented on the activities that

allowed them to apply knowledge or relate backdrspnal contexts, however overall there

was no clear trend in responses. For example:
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= The ecological footprint assignment was fantassidtdrought the sustainability
agenda into a personal context.

* In depth analysis of the issues revolving arourdfitherman's bend project [was
most engaging].

= | like [the FBD report] cause | notice people halfferent leaning styles. Visual,
aural, Kinaesthetic- Learn by doing. [the teacherfuite good at blending all

those things. With a map and groups work cateevévyone’s strengths.



Focus group participants felt that although the FBport was large, there was value in it due
to the way is was designed including the map corapgras it catered to different learning
needs. Participants liked the ‘real life’ aspecth& assessment which supports theory of good

practice EfS. The teacher also found that studamaged most with the FBD report:

They really engage because of the [the FBD rep&t#kcause they have been given a
problem and the theory is then related to the gmoblith a set of questions, they totally
engage with it. Because they either have to but bézause they are being asked to take

the theory and put it in their own perspective....

While activities that triggered a conscious chaingginking or learning or a ‘light bulb
moment were described as learning of facts abaiamability issues or application of
sustainability theory including learning about tapitals, or from watching videos and
through doing the ecological footprint report (#g@endix 2.5 Case Study One survey

respondents’ ‘light bulb’ moments).

From these results we can see some alignment hetwes students felt helped their
learning for sustainability and what is advocatedaod practice EfS according to the theory.
Problem based learning (in the form of FBD reparjl case studies (described by
participants mostly as related to the videos) weeationed, with videos being one of the
most common responses for helping learning abatasability and showing relevance and
application of sustainability in professional preet Group discussions were also mentioned

as important for learning and specifically for segedifferent views.

Interestingly, out of the data from the studenveyrand focus group, only one survey
respondent mentioned an activity about valueslitnaldata collected from the surveys. The
emphasis on supporting values reflection througf la&tivities and assessment was stressed
by the teacher. The absence of qualitative comnfemts respondents about changes in
values or values based activities is interestingrythe explicit mention of values throughout

the course activities and assessments (based ervatien and teacher interview data).

To some extent student participants mostly focusedctivities which support learning about
sustainability and its applications rather tharsthactivities that develop skills or capabilities
for sustainability such as the processes in thbleno-based learning FBD report or article
analysis for example. Information, facts or conigeerally helped student participants
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change their thinking or present a rationale fande while assessments were good for
applying theory for some participants. Videos andsj speakers presented different views
and helped participants see professional applicsitiSo the combination of delivering facts
and information about sustainability through engggnediums such as videos and guest
speakers was important for learning about sustdityaénd its applications in practice.
Applying theory in assessments and developingsstall sustainability were less mentioned.
However, what this shows is that both learrabgutsustainability and learninfgr
sustainability (capabilities for professional apgtion of theory and change), are important

learning for students, which is in line with theafygood practice EfS.

4.2.5 L&T challenges described by teacher and student participants
Challenges discussed by the teacher and studdfeieediin this case study. What is
challenging for teaching is different to what isaténging for learning. However, there was

cross-over when it came to the FBD report.

According to the teacher, the main challenge temrttie course is student resistance to
sustainability content and to the PBtocessn the FBD report. For example in the case of
the PBL FBD report:

...there’s always a level of frustration or rejectiarthe PBL process. And this is where |
think it's good that we've got a level of trust.gay] ‘just go with it, do you trust me? Il
get you through this, you know I'll get you throuigland you know I'll give you whatever
you need to get through it. | guess there must leevel of trust there because they all just

go with it.

High levels of teacher engagement with studentsrdarg to the teacher help address this
resistance, including openly showing their pas$iorihe subject when delivering material
and discussing the assessments, continuous teay@gement with students, fostering a
trustful student-teacher relationship and creadisgfe learning environment. This shows that
for the teacher, despite the challenges they facddlivering the course, the concept of
fostering a positive educator-learner relationgtiadvocated in the theory of good practice
EfS is important for addressing these challengaking this teaching approach however is

something that the teacher also found to be clgilgn

Doing assessment in class that requires skill dgwveént is exhausting--emotionally

exhausting, physically exhausting. Putting yourself there and trying to educate in areas
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that you know they fundamentally disagree with li&evironmental concepts can be

exhausting... large classes using student-centreeélsoéarly kills me.

Student research participants felt little confusioming the course and felt that overall the
course was clear. The challenges that studentsxgierience were indicated to be overcome

during the course, for example:

= | found that article reviews challenging at firbut after getting one on one help
they became easy to complete.

= The only thing that was a little bit hard was tlieup communication at home but
we overcame this by using the Wiki and making @feok group.

= The task 3 Fishermens Bend project was quite aigithg, but the lectures on the

5 capitals and the workshops helped a great deal.

Some participants in the survey and focus groupstiioreed aspects of the course that they
found challenging specifically in regards to thaleand complexity of the FBD report,

which some participants commented that is diffiéoittfirst year students. For example:

= Understanding the scope of [the FBD report]: Maggime site was just such a big
task that it took a long time just to work out hes were going to go about it.

= The project was too big when we have other subjeztsio [other student’s
agreed]. [the teacher] does give us lots of class to do it all but designing a
whole new suburb is a big task and | think a lopebple didn't know when to
stop. How much detail to go into.

= [FBD report is] probably more of a 2nd or 3rd yéassk...

Other participants felt that there was enough sugpothe task to make it a valuable

learning experience. The structure of the coursegifically workshops, and the ‘interactive’
and ‘supportive’ teaching approach seemed inteégrte positive learning process and based
on focus group feedback, useful for overcomingleingles associated with the PBL process.
This supports the theory of good practice EfS &edeed for a positive student-teacher

relationship as advocated in the theory.

Based on observations, the highly supportive temchpproach in response to the L&T
challenges described by the teacher and studeitipants does mean that although the
course features predominantly learner-centreditie8y students need a lot of support in
undertaking tasks, particularly the FBD reportoider to have a positive learning experience
and to not reject activities or the assessmentsalsize and perceived complexity in the first

77



year of a degree program. Therefore the studemtitegais not wholly self-directed in the
PBL assessment as advocated for good practice tlg Bad Burandt (2010). Finding a
middle-ground where students are supported enaufget confident to make decisions and

engage in the PBL appears to be what the teacl@niag for in their approach.

4.2.6 Case Study One Summary

Case Study One employed a learner-centred appeavatfeatured future-focused
visioning projects, PBL, case studies, concept nmgppvorking in groups, group and
class discussions, reflection built into activiteesl critical reading and writing. The
pedagogical approach overwhelming fostered stuelegdigement and positive
experience in the course. The pedagogical appriedntine with theory of good
practice L&T in EfS therefore the data from studeetspectives supports that this is
good practice based on course engagement and lgyesdive experience felt by
students. Students’ comments related specificalthe learner-centred approach to
L&T, the positive student-teacher relationship #mel praxis-orientated learning as
important for this positive learning experiencerrfgéostudents also found the teaching

approach helped them engage with the learningarctiurse.

Students found different L&T activities importaot flearning about sustainability,
engagement in learning, and skills development:
0 Learning about sustainability/ideos, class discussions, guest speakers,
FBD report and Ecological Footprint report
o Engagement in learnind.earning about one or all of the ‘five capitals’,
FBD report and Ecological Footprint report
o Skills developmeniWorkshops, group work and discussion, and

assessments

While student participants’ rated experiences efdburse in terms of engagement,
relevance, significance of sustainability and $atigson with learning of sustainability
were high on completion of the course, less daist about perceived skills
development. Survey and focus group participandslitite to say about skills they had
developed and, with a few exceptions, referred ipostgeneral academic skills and
knowledge gained when directly asked about skiither than the higher order

academic skills or skills for sustainability advtezhin the literature. The data provides
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little insight on the perceived development of hekills, and provides only limited
comments from students about these. Learning alzdués was only discussed by one
respondent despite observational and interview stadaving that the need to reflect on

values is repeatedly emphasised by the teacharghractivities and assessments.

Based on student data, the course appears to kaweefifective at helping students
develop awareness of sustainability and how it etslie professional practice,
understanding of the key concepts such as the ¢iyetals’ and provided a rationale for
change and proven relevance of sustainability. bfaiéspondents felt they had
developed confidence to apply sustainability iufatprofessional practice but
confidence associated with skills developed wagédith So, while students understand
the relevance and significance of sustainabiligseal on their responses they are less

confident in describing skills and applying thesetofessional practice.

Value of Case Study One for this research

This case study is an example of an EfS courseued most of the practices
advocated in the literature on good practice L&THESS. What is interesting about
this case study for the purposes of this researttnat it has a very large cohort of
students (205) with one academic delivering workshand lectures in a learner-
centred manner. This example shows how good peattteory can be implemented
in a large first year foundational course. Thisregke situates sustainability in the
professional context in every aspect of the coarskaims to build capability
through learner-centred activities. Assessmenisezlded in the course activities
and all content is linked with assessments sotltese is a high level of integration
between knowledge, capabilities, and applicatioprofessional context and
therefore relevance of learning for students tar tihegree program with useful
learning outcomes. The use of many varied L&T aidéis is also note-worthy. The
high student satisfaction with learning and underding of sustainability in the
professional context affirms the success of thesmurhis case study also shows
that learner-centred EfS can be delivered in |laayty degree cohorts with positive
learning experiences and perceived learning outsdmen the learners. Specific
skills for sustainability and learning outcomesated to values were not discussed

by respondents, but are advocated in the literamitbere are key parts of the
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theory that could be further explored in furthesearch of this case study.
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4.3.1 Introduction

This section presents a summary of the results fesearch undertaken on Case Study Two:
Ecological Principles in Land-Use Planning. Thetisecwill help answer the research
guestionwhat does good practice L&T for sustainability Idide by presenting data collected
on pedagogical approach, intended and perceivedihggoutcomes, and L&T activities used
in the case study course. For each of these cagsgobservational and teacher interview
data will firstly provide descriptive detail follexd by student survey and focus group data
which will show how these L&T approaches and methwdre perceived by students and the
learning experience and perceived learning outcarhédse students from these approaches.
Theory of good practice L&T for EfS will be useddmaw out and frame elements of L&T
practice in the data. This theory is also suppoatatior challenged by the empirical data

presented in the results.

4.3.2 Pedagogical approach
The following box summarises the pedagogical apgrad Case Study Two and student

experience of this approach based on the datactedle
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Summary of pedagogical approach in Case Study Two

= Learner-centred

= Multidisciplinary learning (through cross-discipiry FBD response project and
multidisciplinary make-up of the student cohortnfrowo different degree programs).

= Role of values made explicit in L&T approach (vaueflection and analysis of how
values inform practice and worldviews a key elenwnhany activities and
discussions).

= Transformative (L&T activities to assist reflection practice, challenge and explore
learners’ assumptions and values).

= Praxis and real issues orientation (through theofiseany case studies and real life
examples to situate theory in practice. Problenethdsarning also facilitated praxis-
orientated learning).

= Positive student-teacher relationship aiming téefiosusting learning environment
where students feel their contributions are valued.

= Problem orientated learning/Problem and inquiryelddesarning through the weekly
scenario assessment activities.

Summary of student research participant perspective s of pedagogical

approach in Case Study Two

= The research participants valued the learner-cgafperoach to L&T. All student
research participants felt the student-teachetioakhip to be positive and valuable fg
their learning experience.

= The approach allowed for multiple definitions o&inability indicating a
constructivist philosophy where knowledge and megis created through learning
experience in the course.

= Multi-disciplinary learning, praxis- and real issu@rientation and problem-orientated
learning were all found to support learning andagggnent by survey respondents.

= Self-directed learning was indicated by some piadiats when they described
undertaking and completing assessments, while pigicipants felt guided and
‘babied’ in the course.

= Some students indicated they experienced deeprgamthe course through change

r

[*2)

in values and thinking, while others felt they mad changed but learned more about




participant.

for sustainability

themselves. Both these perspectives indicate ibatdurse fostered deep learning.

similar to what they perceived to be in a real wenkironment according to one

= ‘Learning through teaching’ and ‘authenticity imthing’ are new concepts that
emerged through the student data that can cordrtbuhe theory of good practice L&T

= There was also indication that the course worlwadhh students to experience emotions

Course overview

Case Study Two: Summary of course information

X

Year level First year and second year core/compulsory formpignstudents an
an elective for architecture students

Course size 68

Duration 12 weeks

Course delivery

1 hour lecture and a 1.5 hour tutorial each weehk approximately

method 30 students in each tutorial
Learning The course guide outlines the following learningeahves for the
objectives course overall:

1.

3.

An awareness of the ecological and natural cafutaidation
of planning and design decisions that shape thealat
environment in Australia;

Basic knowledge of the principles of ecology, eonmental
problems arising from the working of modern urban-
industrial societies and the decoupling of nataegiital from
other/secondary kinds of capital, environmentataesh
methods, environmental risk assessment and thel lsaaal,
economic and regulatory frameworks in which envinental
problems are resolved,;

A range of professional skills related to the depetent,
analysis and application of content and profess$iona
knowledge in multiple scenario-based learning exes;
Research and critical analysis skills, includindependent

academic and professional research, critical regalmd
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revision, multi-setting writing, academic debateyelopment

of lines of argument supported by appropriate exfees, and
5. Skills in professional engagement, collaboratiod an

multidisciplinary team work within the built envinment

context.

Assessment

1. A workbook, including five scenario responses tratwork
shopped in groups during class time and a glossfary
concepts related to the course content (worth 30%)

2. The Fishermen’s Bend Development Application Respon
(FBD Response) (worth 30%)

3. An end-of-semester scenario based learning tedags
(worth 40%)

Relationship of
the course to
students'
experiences of
sustainability
and L&T
approaches in
other courses in

their program

Students come into this course with some knowledge
sustainability gained through either a dedicatexiasnability course
in their first year for single degree studentsnbegrated through
design subjects for landscape architecture stud8nidents have
also experienced a range of L&T approaches frommézacentred to
teacher-centred in their programs. Note that th&ecstudy is not a
‘sustainability course’, rather a planning coursthwsustainability

principles and values embedded as part of profeakmractice.

Research

methods

See Appendix 3.2 Case Study Two specific reseaethads

Description of pedagogical approach based on teacher interview and observational data

Based on interview and observational results, Gagdy Two was a learner-centred course

that features many of the L&T approaches and sartigitées advocated in the theory of

good practice EfS found in the literature.

Learner-centred

Based on observational data the L&T activities wmed teaching approach embody learner-

centred practice. In many workshops observed,ghehier draws on students' own knowledge

to provide real life examples of the theory or gl@apractice by linking student experience

with theory. While there is a lot of teacher guidamand prompting using questions to keep
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students to the topic in class discussions, knaydetat arises from the class comes very
much from the students' own critical and creatiueking about the scenarios and

applications brainstormed together as a class graaps.

The teacher emphasised their learner-centred agipradoich for the teacher was about
relating to where the students are at and facigdearners’ own exploration of values and
reflection on their understandings and skills tfeml they need for sustainability in practice.

For example:

[The course is] about ourselves as beings and hawvalues, our belief systems, our
choices manifest in terms of impact on the natwailld and the implications of that for

everything else... it's all about meaning. It's aboait self-reflection and understanding
yourselves and being able to really know who yauaard what you need because until you

do, I don't think you can really be sure that yoe accountable and responsible in practice.

The teacher used the language of ‘tapping intogsabnal [students] expertise’ to develop
learning, implying they view the students as alyelaalving the expertise and their learning is
based on drawing on this existing expertise, ia With learner-centred approach to L&T.

Consideration of ‘who the students are’ is empleastsy the teacher:

...If you are learner-centred... a big component of wywu do will relate to who the
students are you can't be learner-centred any othgr.. the lived multi-dimensions of the
course can't occur until you know who your cohart And that can mean you have to

really reframe or tweak things...

The teacher commented that some cohorts needfdapport to build confidence in
tackling the PBL activities and understand the@ws are valued while other cohorts can get
on with undertaking the problem based activitiestair own with little positive
encouragement and support. Taking risks is patiefearning process in EfS according to
the teacher, therefore they see it necessary éeceespace where students are comfortable

taking risks, which then instils in learners a de$or learning because they are supported.

If people who are in a vulnerable place of learnarg entrusted to you then that trust

becomes sacrosanct.

It became about me thinking about how can | asgtistlents... to be effective, to feel
empowered that they could bring that more abstrigain of sustainability to fruition.

85



There’s almost a non-verbal communication thatehen’t anything you can say that will

shock or anger me. I'll accept what you say becéiuseasked you to say it.

It should be noted that end-of-semester test andltissary defining concepts assessments,
could indicate a divergence from participatoryshes-centred approach to individual rote
memorisation in the course. However, for the glogsstudents are asked to define the
concepts based on their own perspectives and clooosepts that are important for
informing their thinking in applying sustainabilit$o provided students can justify their
definitions with evidence, they are able to develmgar own critical interpretations of the
content presented in lectures to develop theindafn of sustainability concepts. The test
involves a repeat of the weekly PBL scenario wistnelents are asked to respond to a
problem. In addition to applying theory to explared respond to the problem, students are
also asked in the test to reflect on the problespaase process they undertook and the skills
and learning that arose from the process. So trereivhile this is an individual end-of-
semester ‘test’, students are creating responskegusiifying their responses through
application of theory and reasoning rather thaeaépg information. It is assessiability
rather tharrecollectionof course content (see Appendix 3.1 Case Study domose

overview: Assessment overview).

Multi-disciplinary learning

The opportunity for interdisciplinary learning aeosith the FBD response where students
had to give feedback to the construction studen@Gase Study One from their planning
perspective. Students were made aware of the diffelisciplinary lens and how these can
affect design ideas and what is considered sust@ina@his was not face-to-face dialogue
with the planning students, with feedback passethmugh a written assessment.
Multidisciplinary practice is described by the teacas part of what the course is about. The
rationale for multidisciplinary practice is to umgind and work within the political

dimensions of professional practice to understafidrdnt perspectives:

A big part of the course then had to become mstltiglinary practice... they've got to be
able to work with people around issues that artyreat political potatoes and that would
be as much of the skill they need as the knowirg tihose sites are of high conservation

values.

Role of values made explicit in L&T approach

The role of values was explicitly mentioned andugitat into activities through questions

prompting students to reflect on values and howeheform their motivations for learning
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and their understanding and assumptions arounégsioinal practice and sustainability.
Based on the teacher's comments, the teacherlisieapout the role values play in both
professional decision making and the L&T proceslasare occurring in class.
Accountability is emphasised by the teacher inrttegiching practice and modelled to
students to demonstrate that the teacher is acglerto stakeholders (learners, the school,
and the communities in which the learners will rking in etc) and aims to show how the
teacher’s values play a role in recognising theseantabilities. For example the teacher tells

their students that:

I’'m accountable to you [the students], but I'm aksrountable to other stakeholders and
sometimes those accountabilities are contradichegause you might wish me to spoon
feed you, but | can't, in conscience | have to beoantable to your employers, particularly

the vulnerable communities who [your learning fribma course] will impact.

...you tell them straight up what you're responsilitg and why and what your
responsibility is to them... my job is to design armular that meets all my stakeholders
needs and to make sure [the learners] can exdel at

Transformative

Students were explicitly prompted to explore analyse their own and others’ assumptions
and values inform practice and understanding. Tgindbe teacher’s constant feedback and
guidance, students are forced to explore their asgumptions and how these play out in their
scenario responses. In this sense students haweoppartunities for transformation through
reflection on values and assumptions. What stantalmout the teacher’s description of their
understanding and delivery of sustainability ediocais the emphasis on the opportunity for
teachers and students to learn about themselesning in sustainability education is about
‘...deep capability, deep learning, [and] learning@byourself...” Therefore this

construction of sustainability education sits witktie transformative learning approach
advocated by Sterling (2003).

Praxis and real issues orientation

Newspaper articles and videos as well as the wessldgparios helped situate learning in the
real life context. Based on observations, all theord content in the observed workshops and
lectures was presented and analysed in the cosftexteal case study or problem. According

to the teacher, ‘theory is... something we can ngéorteach, ever, in abstract’.

Positive student-teacher relationship
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The teacher provided extremely positive feedbapka&edly to students in all workshops
observed. For example, the teacher emphasised doavthe students' work had been in the
course and commented that they took this as evidtvat the students had chosen the right
program to suit their values, interests and sKilles kind of positive feedback appeared to

support a positive learning environment and stutieaather relationship.

The teacher described their approach as buildirsg with students and demonstrating to
them that they are valued. The teacher emphasisgkting a safe learning environment and
building trusting educator-student relationship&&gto their approach which facilitates
values exploration and reflection in the classvéatis. This is done mainly through what the
teacher tells students. For example, allowing sttedspace to respond in class discussions
and waiting for student responses rather thanngl&tudents through activities or answering
the questions for them. This sets the expectatostiidents to contribute their ideas rather

than waiting for the ‘right answer’ from the teache

It's like they're forced to recognized that | bekethey know and I'm just going to wait
because | believe they know. And they almost wantdnour that belief or maybe that

belief is like the teacher really believes we sormest know.

The teacher feels that because they wait for stademespond (which can feel like a long
silence at times), students then feel more confitidking because the expectation is set that
the students do have something to contribute. TTesponses are acknowledged and
discussed by the teacher who wants students temegbwered to contribute their ideas to the

class.

Problem-orientated and inquiry-based learning

Problem orientated learning is a feature of thesmwith the workbook assessment partly
made up of responses to scenarios undertakenupgio the workshops. Almost all
workshops involved a scenario based problem resploased activity where students were
asked to use the content and themes from each tedei#tp them understand and respond to

the problems the teacher had developed:

[There is] a lot of scenario work because | wamnthto... think about those concepts
(...not decoupling environment and economy, recoggizhe role environment plays in
everything, thinking about carrying capacity, thimk about biodiversity, water, energy in
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every sort of subset of their decision making a@cbgnizing that beliefs we previously
held of our community have got us into this sitoa}iin professional situations. More and
more | do all of what | teach around little probldrased, mini enquiry based [activities]

because most of the student I'm teaching now aireygo be practitioners.
How effective are these practices for learning for sustainability according to students?

Learner-centred

It is clear that a learner-centred approach waantdly the teacher based on survey and focus
group data. Both survey and focus group particgpéait the teaching approach to support
their learning which was repeatedly expressed iioua ways created a positive learning
experience. Survey respondents felt they were dadimel commented that the student-teacher

relationship was personal, rather than only begensas ‘students’. For example:

= [The teacher] is rare in that the teacher rememjmmais name and speaks to you as
a person, rather than another student. This prewde with conversations that
feel as though they come from a well progressed, pather than someone who
just marks your work.

= [The teacher] is enthusiastic and pushed me to dalmest work. [They] got to
know me as a person and | think having an equadesationship allowed me to
feel more comfortable.

= The Teacher was fantastic and very engaging wi¢h dlass. Furthermore the
teacher gave enthusiasm to students to complet& aod discuss ecological
issues as a group.

» The teacher did very well in relating to the le¢ebth intellectually and socially)
we were at... The enthusiasm and motivation of taeher helped us as students
get through class and even learn along the way... t€heher was extremely
interested in how we learned, always offering tketarafts, always offering
assistance when needed via email, in person ets.apiproachable approach was
much appreciated... [The teacher] was very fair irrking people according to
their capabilities and ability to demonstrate wtiety have learned and how they
express it... One of the best examples is the t€ke}f allowed students to write
in dot points, mind maps, diagrams, paragraphsTdiis. appreciates that different

people learn and "work" differently.

Focus group participants’ comments indicate thatcthurse was informed by a constructivist
philosophy where students were given the oppostuaiapply their own understandings to
the concept of sustainability, with more than oreaming of sustainability and that meaning

is created through learning. For example:
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» There’s more than one idea about what sustainalilitYou can bring in a more
personal idea of what you think sustainability lidiave felt that | can put my
strengths into this subject...

*= You can produce what you like as long as you cdendkit.

Self-directed learning

The data indicate that the teaching approach veasde-centred, however not solely
independent. For example, one survey respondenteoed that they were supported by the
teacher and guided to the answers, for exampleelfied my learning as i was able to
communicate confidently with the teacher withoutihg fears of being shutdown or told to
find out the answer myself. | was guided to thensars While one focus group participant
said that students were ‘babied’ in the courseekample, ‘| feel like the teacher babies us in
a completely different way... Other teachers baby od make you feel like an idiot but the
teacher’s nurturing and positive.” Despite thidf-d&rected learning was described and
indicated in a number of focus group participaltitappears that focus group participants felt
the learning in the assessments was ‘self-guidedabse they were given the space to
explore the problems and concepts on their ownlyahpir own meanings, and respond to
problems in their own ways. This was describednatlenging by some respondents.
However one participant said ‘We’ve challenged eluwss. The more you challenge yourself
the more you get out of it. It's not about teacheasging to do it for us.” So while some
students felt very guided and supported in theirming, they were also given the space to

challenge themselves through self-guided assesgmecesses.

Multidisciplinary approach

Overall, the multidisciplinary group work and FBBsponse assessment work was not
commented on by survey respondents. Focus grotigipants did comment on the value of
the multidisciplinary approach to assessment howéwee value of this approach was
indicated a number of times through focus groupiggpants’ comments about learning how
to communicate with a different discipline and feag about how different disciplines
approach and understand problems. For examplendgladile to understand where people are
coming from and being able to adapt is importafite FBD response was described by one
participant as ‘learning through teaching’. Thastipant found ‘trying to effectively
communicate what we know to people who have no adi¢he concepts.’ valuable. Another
participant stated that you ‘learn the skills te@mage’, which indicates that the assessment

develops ability to work constructively with othensd also take a leadership role. While
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another participant felt they took on a teachirlg to communicate their knowledge from
their degree to first year construction studentSase Study One with limited knowledge of
sustainability:

= ...there was one side of figuring out what they weyeng to do. But for me the
biggest value in it was recognising that that tlaeg limited and being able to
distil what | knew in the simplest possible forno fhat the first year construction

students can] access and use it based on thetiedirabilities.

Supports deep learning for personal transformation of understanding, values and

practices

The survey data indicate that the course suppteteding for deep transformation for a
number of respondents who expressed a changeuasvalich as one student who stated that
the learning from the course ‘shaped my valuesaautidok on everything’. Other survey

respondents made the following comments:

= Absolutely, through acquiring new concepts.

= | have a better appreciation for how our decistmagy affect the future.

= Its taught myself to think in a more innovative manand then work backwards
from there, rather than constrain yourself from tutset by current notions or
limits.

= It has made me deeply think and understand thoughtswere constantly in the
back of my mind and has allowed me to further dgwehese into understandings
that can be used throughout the rest of my career.

= Because | have been introduced to alot more eambgioncepts, | will utilise
these concepts for future reference when dealinly thie rest of my course and

professional life.

Another student explained that seeing with a soighality framework, applying concepts in
an interconnected way, became ‘second naturetcassequence of the cour&ome focus
group participants also commented that they leatoeeflect on values and how values
affect practice which indicates that the cours@deimake the role of values in practice
explicit. However, some focus group participangoalommented that they did not
experience a change in values as a result of tlnsepjust the skills in reflection and analysis
of their values so that they understand themsehae. For example:

»= |t hasn’t changed the way | think. But make me emplthe way or how | think

and my ideas. Being more critical about how I'mmiiing.
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*= [I've had these values in myself and now they hapeoper name and a theory to
go with them. More visible.

Praxis-orientated learning linking theory and experience

The survey data indicate that students undertoakyrpeaxis-orientated learning activities
and that content was also situated in professioraadtice. This is demonstrated by survey
comments that overall all assessments and conteas elped them see links between
professional practice and theory. They also madeymaalitative comments that implied
learning about how theory can inform practice. &mmple, ‘[The course] has allowed me to
find a greater sense of understanding betweenanbipossible future outcomes in our
career and how we can bridge the gap between fahdeurrent initiatives’. This was
supported by another student who stated the sosnagiped them see ‘what influences our
decision making’. Many comments from participantrevrelated to learning by doing, skills
development or learning for practice which indisateat the course focused on learning for
sustainability. For example, ‘the assessment strads not focussed on a discreet set of
knowledge. It's focussed on skills and processkke lit.” This is further supported by
another participant that stated, ‘we don’t havexam to cram knowledge... We are learning
skills to use in the future’. Participants’ commeabout learning experiences and outcomes
were very much focused on abilities and experienegiser than comprehension related
learning outcomes like understanding and awaresfessstainability. For example, ‘whatever
you're doing can be great. When there is a fixealkadge based you are always trying to hit
a target...’ This implies that the course focusedhe learningrrocesgather than a fixed

learning outcome (or ‘target’), which indicatesrldag from doing.

Real issues orientation

Following from praxis-orientated learning, a numbésurvey respondents commented on
how the course made sustainability real for thentirlgng with real issues which was
primarily theory FBD response and the weekly sdesaFor example, ‘strong links were
drawn between theory and real situations’ andyé&ed world stuff, which makes it more
approachable.” Another focus group participant caentad that ‘through indentifying
concepts and through the scenarios we are forceeetdow the concepts apply and influence
decision making’. So the learning activities ‘forstudents to see application of theory
through their engagement in the practice of le@yiminthe scenarios. Based on the comments,

a real issues orientation was an important motivatosome students, for example:
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= The scenario based learning gives an insight ie&d life situations occurring in
Melbourne and gave a good opportunity to discush wther people in different
professions on how they would respond to theseasimen

= The site plan analysis was the most engaging seofithe course as a whole. It
really tapped into my broader interest in sustdmalevelopment and afforded the
opportunity to work on my critique skills.

= The Fisherman's Bend assignment [was the most snggggrt of the course].
This was because it is what Urban Planners do whey graduate and work in
the field. They look at proposals put forward anitigize it and also find what is
good about it. It also allowed me to re-affile tskills | learnt in the course by

applying it to those student's maps.

One student made a connection between their enabtxperiences of the course and what
they would experience in professional practicéiaVe experienced the emotions one may
feel when working in a similar environment, espkgiduring group work.’ This indicates
that for this participant the course emulated ve&ak environments and allowed them to be
aware of the emotions that working collectively ¢aimg about.

Educator as partner and positive student-teacher relationship

It is clear from the survey data that a positivedsht-teacher relationship was fostered
through the teaching approach. All the respondexpsessed positive views of the teacher
and their approach to engaging with students. Hi&y made comments that indicated that
respondents felt that the teacher was a partneextmmple ‘a well-progressed peer’ and that
there was an ‘equal relationship’ and that thetteacelated to students intellectually and
socially. Responses indicate that this built anremment where they felt supported to be
innovative, confident in trying things out, commesting and being valued without feeling
like they would be judged on being wrong. Additibyahe level of engagement and passion

the teacher showed engaged and motivated somensiude

= |earning from someone so passionate can make \gsiqueate.

= The interative relationship meant we could testdhiout etc. without the worry
about getting it wrong for a marked task

» [the teacher's] feedback is personal and allows youdevelop a specific
understanding of what is working and what isnteinms of your work progress.

= As [the teacher] was so welcoming and willing, agkior help was very easy.

= [the student-teacher relationship] helped becausead made to feel like my
opinion mattered and was considered and valued.

= [the student-teacher relationship] helped buildhastasm
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= the enthusiasm [the teacher] gave for the course g#her students and myself
the same enthusiasm

All focus group participants found the teachingrapgh positive and supportive of their
learning also. Based on the participants’ comm#mstudent teacher relationship was
positive and personal. The teacher was seen asrepa the learning process, which was
indicated especially through one student who olesktliat there was no hierarchy between
the teacher and the students, ‘[The teacher] valliag you have to say as well. It's not the
typical student-teacher hierarchy.’ Participantswowented that ‘[the teacher] speaks to you
on a human level’ Another student described thehieg approach as ‘honest’ implying they
felt the teaching approach to be authentic, thitadeacher was honest about their L&T
practice, for example, ‘[The teacher is] straigiriffard, approachable, knows who you are,
learns your name quickly. The students felt théskeng approach made them feel valued and
that very positive feedback from the teacher bab#ieir confidence, ‘[The teacher is] really,
really positive.. makes a point of really boostymyir confidence’ which ‘leads on to more
input from everybody’. For some participants, bessaaf the personal approach taken by the
teacher, ‘you want to do your work’ and ‘you’d fdi&ke you would let [the teacher] down if
you didn’t do your best’. This can be seen as irgrrfor tackling unfamiliar tasks like PBL

processes.

New concepts related to the L&T approach from resul  ts not currently found

in literature °

= Learning through teaching: This was used to describe the FBD response
where some patrticipants felt they took on a teagbimmentoring role for
the construction students when providing feedbactheir work.
Participants described a number of learning bes&fim this approach
related to communicating with other disciplines afgb with people with
little or no previous knowledge of sustainabiliside from developing
interdisciplinary communication skills which aresdebed in the literature
of EfS, learning about how to communicate aboutasniability with people

who are yet to learn about the ideas and concésisstainability could be

® Called 'New concepts' because they were not fauttte literature of good practice L&T for EfS umtigken
for this research, but may make an important coution to L&T for EfS.
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an important change agent skill for future profesal practice.

= Authentic teaching: The participants’ value for the teachers’ autheityt;
(described as ‘honest’ and ‘straight-forward’) veéso notable. The data
indicates that teacher authenticity is part oféddasg a positive student-
teacher relationship where the teacher becomes affthe learning

community.

4.3.3 Intended and perceived learning outcomes

The following box summarises the intended and peeddearning outcomes based on the

data collected.

Summary of intended learning outcomes in Case Study Two

Outcomes indicated by teacher interview and obsiena data:
= Capabilities for sustainability (working with stdl@ders, systems thinking, future
thinking)
= Higher-level cognitive learning
= Critical reflection

* Implicit development of values or value of learnamgd reflection

Outcomes described in the course guide:
= Awareness of the ecological and natural capitahdaiion of planning
= Basic knowledge of the principles of ecology
= Research and critical analysis skills

= Skills in professional engagement, collaboratiod amultidisciplinary team work

New concept described by the teacher:
= Accountability (responsibility to stakeholders amtlerstanding of ethical

dimensions of practice)

Summary of perceived learning outcomes by student p articipants in Case

n
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Study Two

Perceived changes in thinking and knowledge asutref the course
= Awareness of sustainability concepts
= Awareness of limitations of current practice
= How to think innovatively
= New understandings
= A change in values (the course ‘shaped’ values)
= Understanding how sustainability applies in praztic
= Thinking about the future in decisions
= Affirmation of what students had previously consat#Ability to reflect on and

understand how they think and their values

Skills development described or indicated by stugeanticipants:
= Critical reflection and analysis
= Application of theory to practice
= Reflection on values and self-reflection
= Group work skills
= Responding to issues/problem solving and analysis
= Seeing the interconnections/systemic thinking
= Thinking about the future in the practice

= Motivation and awareness of ongoing learning

Perceived relevance and value of the course:
= All student participants felt the course was valaand relevant to their future

professional practice and degree program.

I ntended learning outcomes based on teacher interview and observational data

Capabilities for sustainability

Developing capabilities rather than content knogéed/as the main objective in workshop
approach and assessments based on observatioRBThapproach taken to weekly scenarios

focused explicitly on skills development and apgiicn of theory so, over the course of the
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semester, development of skills and student legrabbout the skills they hold and are

developing was explicit.

Through the problem based activities such as theklyescenarios, FBD response, and the
scenario based test in week 12, students devekkikslin critical reflection on values,
working with stakeholders and systems thinkingdmking at stakeholder needs and values in
problem responses and responding to the socidbgical and economic dimensions of
problems, futures thinking with the repeated apgian of the concept of ‘future proofing’ to
activities and what is needed in order to futu@pfrom a planning perspective. In addition,
the FBD response also developed skills in workirty stakeholders where students needed
to consider the project from a construction perspe@nd then provide feedback that was

constructive and understanding of construction seed

Higher-level cognitive learning

This was encouraged through all activities in thalgsis and application of theory to
practice. Critical reflection on students’ own veduand how this influences decision making

also gave students the opportunity for affectiveé kigh cognitive learning.

Critical reflection

Critical reflection was encouraged through allatiés on values, assumptions and practice.
Students were asked to justify their decisions\bgiencing their arguments, which required
them to reflect critically on the decisions theydean scenario responses, the values and
ideas that informed these. Reflection on decisiaking and skills drawn on by learners are a
key part of the course which also sits within gpoactice L&T for sustainability theory.
Reflection skills remain a focus of the course adc to the teacher: ‘what are the skills you
need and how are you tracking with them and howalbidentify them?’ Therefore

reflection on skills and how they are being devetbpre intended to be a key part of the
activities for the course according to the teacher.

It's all about self-reflection and understandingisselves and being able to really know
who you are and what you need because until you dop’t think you can really be sure

that you are accountable and responsible in peactic

Implicit development of values or value of learning and reflection

There was much opportunity for this throughoutdbarse in activity questions, which

prompted reflection on values as discussed above.
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New concepts related to the intended and perceived learning outcomes from

results not currently found in literature

= Accountability: Developing accountability is a concept emphasisethé
teacher. Understanding systemic accountabilitietakeholders including
non-human environmental stakeholders is a bigqgdatte course according
to the teacher. This takes a step beyond stakehsitdis described in the
literature. This is linked with the exploration amederstanding of ethical
dimensions of the problems and the ideas of resipiéitysto stakeholders in

professional practice. The teacher commented that:

...it's not just enough to know we have limited camgy capacity, it's

not just enough to know that biodiversity plays aerthrough the
human world being that's for its own sake. Whatydo do with that

knowledge and how are you then accountable tordésept community
and to the great grandchildren of the present conitjmand that’s the
focus...l think accountability is really fundamentalaccountability

means practice in a certain kind of way and they tiecognize the role
of their own meaning and values in decisions tlagg t

How effective are these practices for learning for sustainability: Perceived learning
outcomes according to students

Perceived changes in thinking and knowledge as a result of the course

The course prompted a change in thinking for allisht survey respondents in various ways
from generating awareness of concepts and limitatad current practice to learning how to
think innovatively. Other respondents commented ttiiely had new understandings and
affirmation of what they had previously consideratijle another said the learning from the
course ‘shaped’ their values, indicating a deepsfiarmation. Another student said they can
see how sustainability applies in practice andlzragaid they are thinking about the future
in decisions as a result of the coursee( Appendi®.5 Course influence on the way survey
respondents think).

98



However, when focus group participants were askeditachanges in thinking as a result of
the course, they commented that the course hachaoiged their thinking. Rather through
their learning in the course they were able tcefon and understand how they think and
their values more. So for these students they afeleeto become more aware of how they
think and the values they hold (see Appendix 3 &uBaroup responses regarding course

influence on thinking).

Perceived skills development

A large majority of survey respondents (81%) felhftdent in applying sustainability in
professional practice and only a small number s&gibe, indicating that learning from the
course was useful for applying sustainability ieithuture professional practice. Based on
gualitative data, respondents felt that they hadojiportunity to draw on or develop skills
through the course. Those skills mentioned in tpiale responses included critical reflection
and analysis and application of theory to practieflection on values was noted by a

number of students:

= The reflection parts of the course | think was eagrtool to get people to think
about why they chose to do things that way, andtigeking about themselves
more, which | believe critical assessment of yolfiisea very important skill to
have.

= The reflection for me is invaluable stuff. | dotftink we really get this stuff in
uni and it allows you to get jobs and work thougtkaard situations because you
can reflect on things in the past and how you'valtdeith them. Reflecting on the
skills that are needed and the skills that yowaieg.

= In our other subjects you reflect on your desigml dne site but you're not
reflecting on your skills.

= The importance of acknowledging your own and otheakies and bringing them

to the fore. Understanding how they'll affect preet

When students were asked specifically about skidy felt they had developed, they noted
skills related taritical analysis, group work skills, responding to issues, andself-

r eflection:
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Academic skills Skillsin application of theory ~Knowledge™ and attributes

= Critical analysis (1) = Leadership skills (¢ = Confidence (2
= critical thinking (1) = Responding to scenarios = Knowledge of
= Analytical skills (1) 2) sustainability (1)
= Group work/teamwork: = Self-reflection (2)
teamwork (1), = Ethics analysis (1)
=  Group work (1) = Multi-disciplinary
= Accepting others input (1) communication (1)
= Writing skills (1) = Application of theory to

real world (1)
= Problem solving (1)

= Decision making (1)

So while little mention was made of specific capibs for sustainability, the skills noted
supported these in many ways. There is indicatiom fvarious responses in the survey that
systemic thinking was developed with one studenei@mple commenting on seeing the
interconnections, while a number of other studdigsussed being able to think about the
future in the practice (these were indicated ilstu comments in the section ‘Supports deep
learning for personal transformation of understaggdvalues and practices’ above). Values
reflection was mentioned in another qualitativeocesse: ‘[the course] has shaped my values

and outlook on everything, not just things rela@dy profession’.

There are some clear correlations with the focosgidata where students also described
seeing interconnections, responding to issues Ijtdestcas problem solving and analysis) and

reflection on practice and values. For example:

= you can take these concepts and explain why youdaneg things [in other
courses].

= This subject relates to everything.

= Sustainability is not just one thing, it's a ramgfeissues and that goes into every

subject.

Further, the focus group participants felt they Hadeloped an understanding of multiple
perspectives and multidisciplinary communicationralicated in previous comments about

the FBD response in sectioMlultidisciplinary Approach’ One participant also indicated that

10 Note knowledge is not defined as a ‘skill’ in thissertation however is included here given thgdamount of student
responses mentioning knowledge acquired in respmonthés question
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they were aware of the ongoing learning proceds i@ education process doesn’t stop
when you finish university’. Two focus group paipiants also commented that they
developed skills in problem solving, for examplé&é&lscenarios helped with building

problem solving skills’.

However, while the planning students from focusugrone felt they had developed problem
solving skills, the landscape architecture studégitgshey already had developed these skills
and is how they naturally work so therefore theyan®ot conscious they were ‘problem
solving’ in the course. For example, ‘You addrémsn before you even think about it. It's
second nature’. Another student attributed thigtvéogood teaching approach, ‘that’'s why [the
teacher] is so good’ because the skills developrieavmes second nature through the
course. So perceived skills development varied wigipg on the year level and degree

program of the participants because of prior lewyni

Perceived relevance and value of the course

All focus group participants found the course vhlaaand relevant to their professional areas.
One participant commented that they felt ‘it's afighe most relevant courses in the whole
degree’. Qualitative survey responses showed #spondents already thought that the course
content was important and therefore they werenfaitgnced by the specific course as such in
their future career, while others stated that tleétythe course would influence their future

practice. For example:

= | work with sustainability principles in all of thereative problem solving that |
do, especially in my design studios.
= This course made everything simple and clear t@ntetherefore | will be able to

use what i have learnt in years to come.

This is further supported by the data showing 1% of respondents felt that learning
about sustainability was important before undengkhe course. This number remained the
same after completing the course. Clearly respdsddready understood the relevance of the
course before undertaking it. This may have an enpaterms of L&T strategies and the

course learning outcomes.

4.3.4 Learning and teaching activities
The following box summarises the learning actigitissed and the student experience of these

based on the data collected.
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Course L&T activities to facilitate learning for su stainability in Case Study

Future-focused visioning projects (FBD Responsesmethario responses)
Problem based learning (FBD Response and weekhasos)

Working in groups (FBD Response and weekly scesgario

Group and class discussions (in almost all actisitibserved)

Reflection built into activities (prompted by teaclguestions, scenario workshee
sheet questions and assessment criteria)

Mapping and diagrams (opportunity to respond tmades using maps and
diagrams, concept mapping weekly class discussinriee classroom white boarg
Case studies (focus of the weekly scenarios anigsatiused as examples in
workshop discussions and lectures, FBD responsaisas development case
study)

Critical reading and writing (weekly reading, woddk bibliography component o
assessment and analysis of weekly scenarios ar@hte Study One construction

students’ FBD reports and maps).

t

Student research participants’ perspectives on effe ctive L&T activities for

learning for sustainability in Case Study Two

Activities that were described as being importantiéarning included:

Problem based learning (FBD response and weekhasiceresponses)

Group discussions and group work (brainstorming afass and group work on th
FBD response and weekly scenarios)

Concept mapping (to structure class discussionranetekly scenarios and test
scenario)

Case studies (examples in the course, weekly sosreard FBD response)

Future-focused visioning in activities (helped sni$ to see professional relevan

1%

ce)

Based on observation, the main workshop L&T acésitncluded critical class discussions,

group work PBL/scenario responses, unpacking daskes, concept mapping class
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discussions about activities and concepts on theewloard and also developing responses to
help shape the future development of FBD respoftse teacher commented that they had
changed their L&T approach so that students wemggdess activities in each workshop in

order to ‘go deeper’ into each activity.

Problem based learningias a feature of the assessment process in weekkshop scenario
responses and the scenario basedMegtping and diagrameere regularly developed as a
class during discussions to show the interconnectiodeas and concepts the class was
discussing. Concept mapping and diagrams weresglsouraged by the teacher as to explain
a response in the test and weekly scenario workskfetudents wished to. Case studies were
regularly ‘unpacked’ in class discussions basedrtinles and scenarios. Case studies were
used regularly in lectures to demonstrate theopyractice or how concepts can inform
practice/opportunities for change, while group dgstons were a feature of workshop
activities. Critical reading and writing was encaged through weekly readings and
discussion of these in the classes and the FBnsspwas somewhat a future-focused
visioning project where students were asked tafiiproof’ the development in their
response, thinking about future use and how toyagmtainable design principles for long

term sustainability of the development:

We do a case study on Fisherman’s Bend and theofiohat is to ask them to think about
the social and ecological as an integrated praeticeto really focus on what it means to

really practice in an integrated way.

The teacher describes the task to students as:

= Realising a vision in a mutli-disciplinary teafor example: ‘...here’s a chance to
realise a vision, now what will you need to do tmg out the best possible vision you
can'.

= Learning how to draw on professional expertige,example: ‘how do you access and
tap into professional expertise to really fleshwhbat out what you're trying to
achieve?’

= Exploring the ethical dimensions.

= Reflecting on skills students are building throdlgé assessmerfor example,
‘helping them really be able to name and describatwkills they have to demonstrate

and how they can really show they’ve got them’.
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According to the teacher, the L&T activities wessbkd on the development of skills for
sustainability and situated in a learner-centrethgegy: ‘I think the focus [is] more on what
are the skills you need and how are you trackirty tiem and how do you identify them’.
Skills for sustainability from the theory includisgstems thinking, values reflection, critical
thinking, reflexive practice, interdisciplinary/ntiglisciplinary practice are intended to be
developed through the L&T activities and assessnmetite course. These are developed
through scenario based activities that requirenkarto recognise the role their own values
play in understanding each scenario, the ethicaédsions of the scenario including
stakeholder accountabilities (including non-humiakeholders), and responding to scenarios

drawing on multiple disciplines.

Therefore the L&T activities in the course are imted to build skills for sustainability that
are recognised as good practice according to théusyis done primarily through learner-
centred scenario based activities. Skills develaoyrsigs within the ‘professional body of
knowledge’ thus making the skills for sustainabilind the learning about sustainability
situated within the professional context accordmthe teacher, which is in line with the

theory of good practice EfS.

How effective are these practices for learning for sustainability according to students?

According to survey respondents all course cordadtassessments were rated as helpful for
learning with test preparation and FBD responsedralightly higher than other activities.
One survey respondent stated ‘I found the wholeseoto be helpful, and | have trouble

distinguishing between which individual elements #re most important’.

Problem based learning was the main vehicle fonlag with survey respondents expressing

positive views of their learning from both the whegcenarios and the FBD response.

The scenarios helped with looking at the biggertysee and application of theory,
communication & teamwork through group work andsslaiscussion, communication to

other disciplines through fisherman's bend assignrite property students.

The problem based assessments were rated as imtdortéearning about sustainability in
professional practice by survey respondents (sgegix 3.8 Level of importance of L&T
activities for respondents learning about relevasfcaustainability to their future profession).
The FBD response was described as valuable by fyrous participants because of the

interdisciplinary nature of the task and how itgeel students to ‘learn through teaching’ and
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to communicate with different disciplines and sew tulifferent disciplines understand the
task. The weekly scenarios were useful for proéesdiapplication of theory and learning
through practice. ‘Learning through doing’ was saera valuable approach to learning in the
course (see Appendix 3.7 Level of importance of L&CTivities for respondents learning

about sustainability).

One student mentioned the glossary as importarié&oning about interconnections:

A few weeks ago as | did my glossary | was ablsge how a lot of the principles were
inter-related... | began seeing how practically ANYING was able to be linked in with
say the Triple Bottom Line, or Future Proofing. $imade it so much easier to talk about
each concept and theory. So rather than seeind@her so concepts as something that
needs to be individually memorised, they becamesirsecond nature because they linked

in...

Discussion was mentioned a number of times in taiale responses as being important for
learning. This was both class discussion and gdisgussions. Brainstorming in a class
(which involves class discussion) was rated thetmnggortant activity for learning about
sustainability by survey respondents. Bouncingsd#aothers in the groups and also see
things from different perspectives while workingthe weekly scenarios in group was

described as valuable for learning by focus graapigipants. For example:

» It's good to get other peoples ideas. Allows yoged new ideas that you haven't
thought of before.

= Groups work and social/professional relations. €b the mindset of others. To
bounce ideas off each other. It's good that yod&eeloping all those skills.

= To step back and look at the world through somedees eyes.

Concept mapping was used to structure class discuascording to one respondent who

liked that the ‘mind maps drawn on the board tk And push across key messages helped
show how easy it can be’. Another student alsodhtitat in the scenarios and test, students
were able to concept map their responses whichftéielelped to cater to different learning

needs of students

One student commented that there was a ‘plethdérease study examples in the course. This

is also further supported by the real issues foessribed by respondents in the weekly

105



scenarios and FBD response. Applying theory to sasties was rated the third most

important activity for learning about sustainalilit

Based on survey respondents comments, studentsabieréo focus on future visioning in
their projects and also found the learning relefantvhat they saw as future sustainability
practice. The concept of future proofing (thatppléed in scenarios) was mentioned a
number of times by survey respondents and one iststiting that ‘designing and planning

for a sustainable future is a major focus’ of tberse.

4.3.5 L&T challenges described by teacher and student participants

The teacher found negative behaviour in the clas®asingly difficult to accommodate in a
constructive manner. In terms of teaching sustdibglihe challenge of living learner-
centred, good practice pedagogical values as aragaiu(creating safe learning
environments, empowering learners, valuing diffekeues and worldviews of learners
where they are at and giving space to learnergéfextt the concepts and values of
sustainability straight up) was expressed by thefter. Based on the teacher’s description,
this challenge was related to learner maturithaway students conduct or express

themselves, rather than the views learners wenessing.

Another challenge that the teacher describes istagge to learning, however this was said to

be overcome through activities that aim to fostesttbetween the teacher and the learners:

| was surprised at the extent of the resistandbdrbeginning and | was certainly surprised
at by how quickly that resistance disappeared... soimgs gone on between Week Two
and Week Four where [students] decided they ca tne... If you said what do you think
it's attributable to, | would... say they know [I'nfidr real, they know [I’'m] authentic, [my

teaching approach and delivery]’ is not a front.

Survey responses regarding challenging parts ofdhese were quite shallow or brief in

terms of expressing what was found challengingvaimgl Survey respondents' mixed
responses indicated no clear trend in what theyva$ challenging. Four responses answered
‘none’ or N/A and one respondent said the course ‘@asy’. Another two respondents said
that ‘some concepts’ were challenging without farttescription of what these were four
respondents mentioned FBD response, two mentidredlbssary and two the scenarios and

one student mentioned ‘the reflection part’ asallehge.
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This differed from focus group comments where paréints all agreed that reflecting on
learning was challenging. For example: ‘The hartéstf the course is to look back and
know what I've learned. | found that really diffitto do’. Some focus group respondents
also found the self-guided nature of the assessnutffitult to manage and acknowledged
additional effort and motivation was required tongete tasks, while other students
mentioned the complexity of criteria and the appdyiheory in an interconnected way
challenging. Some students found the course tadealistic’ and this was a challenge for real
life application:

= The subject gets you thinking so much about thesipigies but its challenging
scaling that back. There are always limitations.

= The course is somewhat idealistic. In the real dvave are constrained by the
planning schemes/regulations.

= The most frustrating part of it is that a lot oéagt ideas are thrown around that are
not practical in today’'s world. Maybe in 10 to 2€ays time.

A notable point is that two focus group particigadéscribed learning challenges that they
found in the course good for their learning. Fcaraple, ‘we’ve challenged ourselves. The
more you challenge yourself the more you get olt s not about teachers having to do it
for us’. This indicates that for these participabising challenged is part of the learning

process.

4.3.6 Case Study Two Summary

Case Study Two was characterised by learner-cepteatdice and featured many key L&T
approaches and methods advocated in the theoiyoof gractice L&T for sustainability
including future-focused PBL projects, group worldalass discussions, critical reflection,
mapping and diagrams, case studies, and critiadimg and writing. Learning through doing
was something noted by participants which they éoas useful and engaging, with skills
development repeatedly noted through qualitativeroents. The teaching approach was
valued by all participants who found this to beogipve contribution to their learning
experience. The teaching approach was found tokhelg confidence to approach the

assessment tasks and make students feel valued.

Overall the students’ comments on the course itelicthat skills development and reflective
practice were key features of the learning expegdor them and they found this to be useful
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for learning. Although some participants felt theftecting on learning was a key challenge,
some students indicated they experienced deeprigamthe course through changes in
values and thinking, while others felt that whikeit thinking had not changed and that they
learned more about themselves and how they thidkfair values. Both these perspectives
indicate that the course fostered deep learningtalmues and ways of thinking and

reflection on these.

Activities that were described by students as bemmprtant for learning support those
activities advocated in the theory of good practideese included:
= Problem based learning (FBD response and weekhasiceresponses)
= Group discussions and group work (brainstorming atlass and group work on the
FBD response and weekly scenarios)
= Concept mapping (to structure class discussionraneekly scenarios and test
scenario)
= Case studies (examples in the course, weekly sosreard FBD response)

= Future-focused visioning in activities (helped st to see professional relevance)

Accountability was a concept not featured in therditure, but which the teacher emphasised
as an important part of their teaching approacksfistainability in professional practice.
While learning through teaching and authentic teaghpproach were also new concepts
mentioned by student participants as importanttfeir learning which can be added to

existing theory.

Some participants valued being challenged in thess Being challenged can be viewed as a

positive part of the learning process if studeatd Supported.
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Value of Case Study Two for this research

This case study sits in line with good practiceoading to theory with an explicit focus o]
the role of the self in decision-making, self-reflen on skills, values and accountability
professional practice. Data showed that studeftthiey had learned about themselves g
their values through the course and for some stadhis influenced the way they though
about professional practice and changed their galliee problem based assessments a
activities intended to develop capabilities andetion on learning to foster deep
transformation through praxis. Student satisfactuith L& T approach in the course is hig
with students commenting explicitly on many of teracteristics of good practice L&T
for sustainability which they found to be valuafile learning. The data indicate that this
case study is a good example of good practicemg®f transformative education,
education as sustainability (sustainability pritegomodelled in the teaching approach),
student learning in professional context and studatisfaction. Qualitative feedback
indicates the participants had an awareness dé#maing in the course and the skills for
sustainability they had developed which may bebaited to reflection on learning

undertaken as part of the assessments and L&Titaagiv

New concepts generated by the data. These areblalimawhat they can add to existing
theory which will be further explored in the dissio in Chapter Five:

= Authentic teaching approach

» Learning through teaching

= Accountability

=

nd

h
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4.4.1 Introduction

This section presents a summary of the results femearch undertaken on Case Study
Three: Sustainability in design. The section wélghanswer the research questidmat does
good practice L&T for sustainability look likey presenting data collected on pedagogical
approach, intended and perceived learning outcoames| & T activities used in the case
study course. For each of these categories, oliseraband teacher interview data will
firstly provide descriptive detail followed by sent survey and focus group data which will
show how these L&T approaches and methods wereipertby students and the learning
experience and perceived learning outcomes ofttltests from these approaches. Theory of
good practice L&T for EfS will be used to draw @urtd frame elements of L&T practice in
the data. This theory is also supported and/olemgéd by the empirical data presented in
the results.

4.4.2 Pedagogical approach
The following box summarises the pedagogical apgrad Case Study Three and student

experience of this approach based on the datactedle
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Pedagogical approach in Case Study Three

Learner-centred in that students are given theesfzadevelop their own
understandings of sustainability through their aesle and group work and then
apply their own ideas of sustainable design.

Praxis and real issues orientation with sustairglzibntent and strategies wholly
embedded in professional context and applicatich@dry in practice.

Educator as partner: The teacher described theiasonon-expert and referred to
part of their teaching practices in the classrosrfeailitating learning.
Self-directed learning with students required &ate their own designs based on
the sustainable design philosophies they creatddhenresearch they had
undertaken independently of the teacher in gronpsiradividually.

Values reflection occurred in the course somewhraiigh discussions about glob
warming and the social and environmental impactbefife cycle of a design
product, however based on the data, this was nicéky prompted by the teache
or required in assessments or other L&T activities.

The teacher made an effort not to express theiradues related to sustainability
during the course and presented material in ai§higat the world is talking abou
rather than a personal way.

New concept: Creativity. The course coordinator c@nted that ‘Creativity is an

incredible tool that our students have to be ablgroblem solve’.

al

=

Student research participant perspectives of pedago gical approach in Case

Study Three

Based on student data, the course was somewhagtezentred. The delivery of
content in the course was largely seen as nonaictige which students expresseg
dissatisfaction with and data indicates that th&s® engaged learners’ own
knowledge and experience sometimes. However thasegeneral agreement that
the learning in the course is an important pathefdegree program.

There appears to be a contradiction in the aa®ivhich survey respondents wou
like to see in class (more interactive L&T) and #utivities that respondents felt

helped their learning about sustainability (induadl assessment).

o
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= A large degree of self-directed learning was indidéby students' comments

= Encouragement of innovative and creative thinkhmgugh the course was
indicated by student participants

= Student participants felt that due to the compjeaftsustainability, integrating it
into a subject which also requires developmenbahtlational skills and knowledge
in textiles was overwhelming. The way in whichtairgbility is integrated in
praxis in a course needs to allow time for studemesxplore sustainability in
practice on a deep, transformative level.

» The responses indicate that real life examplescasd studies (or more of these) of
sustainable design would help students see thditadf sustainability in design

practice and also validate their work.

Course overview

Case Study Three: Summary of course information

Year level First year undergraduate core, compulsory course
Course size 37 Students
Duration One semester

Course delivery 4 hour weekly lecture/workshop, with lecture usyédlking up half
method of the time. Some weeks later in the semester dedecated to

design or presentations so no lecture was given.

Learning Learning objectives stated on the course guidethand

objectives = ‘Research - examine, analyse and evaluate thealretic
principles, emerging trends and issues pertinetexile
design and related design and textile industries.

= Industry - examine and apply cultural, social atidoal
considerations and responsibilities for fashion &xtiles
contexts; manage your learning as an individualiand
collaboration with others.

= Sustainable practice - examine, critique, and etalu

underlying principles and concepts of sustaingpilit
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According to the online course guide ‘upon sucadssimpletion of

appropriate to textile design and the textile indusApply
sustainability principles and systems to textilsige

contexts. ‘

this course, [students] will be able to’:

‘Identify and analyse principles of sustainabifity textile

design.

Develop and evaluate ethical and sustainable desigtegies

appropriate for textile design practices.

Examine and reflect on the role of the textile gesi’

Assessment

Re-Search: Group Design Project, includes Digiteddairch
folder, Designed item, PowerPoint Presentationividdal
Evaluation Report.

Re-Design: Research Project, includes individuadigre

intent, life cycle analysis, PowerPoint presentatio

Relationship of
the course to
students'
experiences of
sustainability
and L&T
approaches in
other courses in

their program

Students come into this course with little knowledd sustainability

beyond their existing awareness (through the miediaxample).

This course is intended to introduce students $tasuable design

concepts and practice which is embedded into altsas in their

degree program following this introductory courdéhis is based on

the understanding that sustainable design is gesijd practice.

Students undertaking this course generally expegiégarner-centre

L&T approaches in their degree program through gmadantly

hands on, design or practical focused courses.

)

Research

methods

See Appendix 4.2 Case Study Three specific reseaethods

Description of pedagogical approach based on teacher interview and observational data

Based on the interview and observational resubiseCStudy Three takes a learner-centred

approach to learning about sustainability and festsome key elements of good practice

L&T for sustainability according to the literaturecluding embedding sustainability in

professional contexts and real issues, praxis-&ied learning, educator as partner or

facilitator rather than ‘expert’, and self-directedrning.
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Learner-centred

Case Study Three is learner-centred in that stsdestgiven the space to develop their own
understandings of sustainability through their aesle and group work and then apply their
own ideas of sustainable design in their desigenintThe course coordinator described the
teaching approach taken in the course as studeiriece The coordinator says that teaching
staff in the program are comfortable to stand ujpant of a cohort of students and say ‘I
don't really know the answers, go do some reseanchcome back and tell us... Most
[teaching] staff see their role as facilitatingrieag’. The course teacher supports this
observation describing their role as teacher a-exquert’, different to how they taught other

courses:

My approach is a little bit different with sustalmiliy in that the other side of what | teach
is really about facts and figures... so it is moraight delivery of information and there’s
discussion about that in the class, but when l'athéng sustainability I'm really focusing
on trying to get the whole class to talk togethed &alk to each other so there’s two very
different learning outcomes... it's not about deliagrfacts, | don’t think that | have all the

answers with sustainability.

The teacher also commented that they present sabtkiy ‘in a ‘this is what the world is
talking about’, not in a personal opinion way’ winimdicates that they do not explicitly
express their values related to sustainabilityrduthe course. According to the teacher,
students are encouraged to learn from each otlielbb@mce ideas off each other and analyse
concepts to create their own meanings of sustdityatzither than be expected to take on

existing ideas of sustainability:

...group work is really positive because learningnfrgour peers is quite interesting
because if | or the other lecturers are standiegetiilelivering all this information there’s
more of an assumption that there’s some sort dlifddase to what we're talking about.
Whereas they become more analytical of what thesérgpare suggesting so as an approach
to sustainability it means that they are then timglabout those ideas very analytically, and

| think it's valid as a tool to be questioning fhéormation they are receiving as well.

Praxis and real issues orientation

Sustainability in the course is wholly embeddegriofessional context and application of
theory in practice. Students learn about the coxitgland systemic interconnections through
applying sustainability concepts and ideas in tbegign research and research intents.

According to the course co-ordinator, ‘we’re nobabsustainable design, we're about design
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and if it is good design then embedded in thatistagnability. It is about textile practice as a
professional designer, [sustainable design] isgugven: According to the course co-
ordinator, ‘It's the link between theory and praetj through application of skills and
knowledge related to sustainability in practice] amaking it relevant through very practical

applications of concepts that makes learning fetanability effective

Educator aspartner
The teacher described their role as non-expertefedred to part of their teaching practices
in the classroom as facilitating. This is in lingtheory of good practice that advocates

teachers be part of the learning process with stsde

Self-directed learning

Based on observation and the teachers’ descripfitmeir teaching approach, there appears
to be a high level of self-directed learning in toairse. For example, in the first assessment,
groups are required to assign roles for each memtibe group in order for the group to
direct and manage their own project and learnidgpendently of the teacher. For the second
assessment students are asked to individuallyndsaad write a design intent that appears
to be largely self-directed with the teacher takanga mentoring role. The teacher
commented that in the second assessment studedtscmdependently develop their
sustainability philosophy to inform their designfdrring that students develop their own
framework and understanding of sustainability asel this to inform their design. In both
assessments it appears students develop theirdeang, idefinitions, applications and

sustainable designs, independently of the teacher

There’s a lot of individual tutorial work that goem across the bachelor program... for the
research report there is a lot of work they havddmutside of class as well. So they have
three weeks where they'll have an hour in claswadk in their groups and that's when |

can go around to each group and make sure andbtalkt things but apart from that most

of the other work is developed outside of class.

The teacher’s role is to suggest options for graagake their ideas further or to help
students explore possibilities and overcome huridliéiseir design intent. For example the
teacher commented that they ‘facilitate discussiorggoups through questions to keep
[students] ideas flowing, help students avoid camip with the obvious answers and ask
guestions which push them further’. Based on tita,ch large part of the assessment tasks is

undertaken outside of class time.
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Values reflection and reflexive practice

Based on observation and teacher interview dagae tthid not appear to be any explicit
prompting of reflection on values or learning ie tourse. The teacher stated that discussions
about global warming, to establish a rationalesigstainable design, ‘leads into discussions
about how the world functions so those conversatjabout values and worldviews] happen
pretty quickly’ in the course. The teacher alsmotented that during lectures about the

social and environmental aspects of sustainablgmlestudents often have ‘light bulb’
moments where they become aware about the impastgeatshop manufacturing or
environment degradation from textiles for exampt@oking at the triple bottom line impacts

of the life-cycle of a product influences studentdues and awareness according to the

teacher

I think it's always interesting after deliverindhet lecture on cultural and social
sustainability there’s definitely light bulb moment The students who have no idea how
their clothes are made or have no idea that to nwmkeshirt everybody wears that
somebody has to be sitting at a machine makingdtthose sorts of connections. But also
definitely in regards to environmental degradatiworldwide as well there's definitely

light bulb moments for the students there too.

Values reflection however is not a focus of theeasment work or L&T activities based on
the data collected. The teacher also commentedhbgipresent sustainability ‘in a ‘this is

what the world is talking about’, not in a persooginion way’. They also commented that:

I’'m constantly just wanting to be aware of delivgrithe information, getting everybody to
think about it to analyse it for themselves. Sotogbut my own agenda into that but when
you're getting into talking about things like swadbp labour and environmental things as
well | guess that's a challenge to separate thetiemma from the delivery of the
information and the delivery of factual informatidtis achievable but it's something you

have to think about.

There also does not appear to be explicit requingsrfer students to reflect on their learning
in the course assessments or L&T activities whichdates that there is no explicit reflexive
practice. However ‘examine and reflect on the ailéhe textile designer’ is a learning
objective stated in the course materials’ which maye been undertaken implicitly through

student assessments.
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New concepts related to the intended and perceived learning outcomes from

results not currently found in literature

= Creativity: The importance of creativity was emphasised inriterview
undertaken with the course co-ordinator. Theydedttivity is something that is

taken for granted in the discipline and that:

Creativity is an incredible tool that our studemi@ve to be able to
problem solve... As a discipline we take [creayiviffor granted

sometimes. Creativity is significant. When you tstar see students
working around these problems and problem solvig’'s when you

start to go okay some of their approaches and idears the table, some
of us wouldn’t really even think about. That's axciéing thing to see
when students are actually generating these caneeyt really starting

to problem solve.

This observation is significant for learning fostainability given that
addressing sustainability challenges is fundamigrdiblout problem solving.
The coordinator commented that as a disciplinesthéents and professionals
‘are prepared to think differently’. That is becauss ‘the nature of design, quite
often you can’t know the answer. That's what cxegtis about, it's going into
the unknown and trialling things, you have straediut ultimately it's what

can you do with that.’

Creative and innovating thinking for problem sotyis something not featured

in the theory of good practice L&T for sustainatfili

How effective are these practices for learning for sustainability according to students?

Course delivery

Throughout the survey students expressed disgatmfiawith the delivery of content and
clarity of assessment tasks. Boredom as a resthieafontent delivery was mentioned eight
times in qualitative responses for number of suyegstions, for example ‘I found the
content interesting, but the delivery boring.” Gitedent commented that this could be
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overcome by making the delivery more interactivissBtisfaction was expressed by five
respondents in regards to teaching approach whex about whether the teacher-student
relationship helped or hindered learning, for exkenhe delivery on the information could
be a little dry at timesWhen asked what they would like to see changeldercburse, survey

respondents made the following comments:

= Make assignments more relevant and clear.

= In theory the course is fantastic and relevanhtustry, but it has to be executed
in a much more engaging, professional and caringnea

= More group work, more freedom, more encouragemertt allowances for
personal approaches. More dynamic lectures, gaesirers and class excursions
would be fantastic!

= more group discussions and interactive lectures.

= Variety of delivery of information and better ditiem about worthwhile key texts.

= needs to be more hands on and not skim the surface...

Focus group participants made little comment abwaiteaching approach and whether they

felt their learning was supported adequately byLi&& approach in the course.

Learner-centred approach

When survey respondents were asked if they hadghpertunity to draw on their own
experience and knowledge as part of the learninthicourse, 65.5% of students said
sometimes and 12.5% (one respondent) said no &% respondents) said yes. This data
indicate that the course engaged learners’ knowleahgl experience sometimes and therefore
there may be more opportunity to take the leareetred approach further in the L&T of the
course to ensure that students are able to breigdivn knowledge and experiences into

their activities and assessments. This would B@éwith good practice L&T for

sustainability and also encourage deep and tranatoynal learning

There appears to be a contradiction in the aa®/ivhich survey respondents would like to
see in class and the activities that respondehtsdiped their learning about sustainability.
For example survey respondents rated the indivifilnal assessment as most useful for their
learning yet suggested that the course be desgméuit it is more ‘interactive’. This may
indicate that non-interactive activities and assesgs (such as the individual assessment)

can support learning, however do not foster a pesdr engaging learning experience which
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seems to be impacted by the lack of interactivaBe(Appendix 4.4 Level of importance of

L&T activities for respondents learning about sirgthility).

Self-directed learning

Self-directed learning was indicated in focus groagmiments such as ‘It's up to us to do a lot
of things’ in the course. In response to a quesdtoout being able to make their own
decisions other students commented that they fafgklthey could do this in the course.
Similarly another student commented that in thes®lyou have to work out yourself what
your position is so we are learning the kinds aigb to make that decision, so where we
place ourselves. | don’t think we come out all sfagreeing this is the way to go’. This
comment indicates both self-directed learning @adrer-centred approach in regards to

giving students the space to make their own meaning

Creative learning

Encouragement of innovative and creative thinkhmgugh the course was indicated by
student responses. Focus group participants feitiiey were encouraged by the teacher to

think outside the box in their assessment tasks:

= The group project was designing a lot of produetswere kind of encouraged by
[the teacher] in our tutorial just to kind of donsething crazy... it's like a
prototype. So we kind of took that on in a studeat to design something so, it
would never work but to explore something reallf§edent.

= [The teacher] was like make up a hano-coatingdbasn’t exist.

= [The teacher encouraged us to] Explore these pibisi

= [The teacher encouraged us to] Be really conceptual

Workload impacts on deep learning for sustainability

Interestingly, participants felt that due to thengdexity of sustainability, integrating it into a
subject, which also requires the development ofdiational skills and knowledge in textiles
design, was overwhelming. Participants’ commentsat challenge the idea of embedding
sustainability in professional practice which isvachted by the theory of good practice EfS
(this seemed to be taken as a given by participamisvever, the way in which it is done has

to allow time for students to really delve deepiipisustainability in practice:
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| feel like we could separate sustainability aratténg about [discipline content] because |
feel that [this subject] has been two differentjeats in one. So we've been trying to learn
about sustainability while learning about [disanglicontent], and they cross over but it's

too much.

Despite frustration at the workload, there was gkseeral agreement that sustainable design
is an important part of the program and that presbwork environments will be part of
students' future careers as designers, so thigptme course design and delivery is part of

what makes the program good:

There’s a reason they work us hard as well, itsabse it is a good degree. A part of me
doesn’t want it any other way, | get pushed to imyts and it's interesting what you can

achieve.

Real life examples and case studies to validate sustainable design ideas

All focus group participants expressed scepticibouathe realistic application of sustainable
design in their future professional practice angggsted that more examples from industry
would help students see realistic opportunitiesrfgglementing sustainable design. The
responses indicate that real life examples and staskes (or more of these) of sustainable
design would help students see the viability ofanability in design practice and also

validate their work:

= ...we haven't had any experience in industry... | darhe that some of the best
students... end up in these really dishearteningredspg jobs as low end
designers for big companies, [where sustainabili&yd bit token, so there’s a lot
of promotion and thinking in sustainability issyesthe course] but | don’t think
we have first hand experience, it might just bepiate the way we learn about it.

= We haven't had any actual examples of people coniimglike... how a
sustainable company sustains itself.

= ...l hope we learn about that...

= For a company to be all sustainable it's just raggible.

4.4.3 Intended and perceived learning outcomes
The following box summarises the intended and peeddearning outcomes based on the

data collected.
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Intended learning outcomes in Case Study Three

Outcomes indicated by teacher interview and obsiena data:
= Sustainability capabilities/competencies (descriedgkills)
= Strategies to implement sustainability in practf@marily life cycle analysis
= Motivation for ongoing learning to adapt to chamggimature of sustainability in
future practice
= Seeing opportunities for change, rather than linoites

= Whole systems thinking and approach to design

Outcomes described in the course guide:

= Examine, critique, evaluate and apply sustainghilitnciples and systems to textile

design contexts

= Develop and evaluate ethical and sustainable desigtegies appropriate for textile
design practices.

= Examine and reflect on the role of the textile gesr

Perceived learning outcomes by student participants in Case Study Three

Changes in thinking:
= Learning about the possibilities of sustainablaégieéeeing opportunities for
change)
= Learning about new technology
= Gaining important knowledge to make sustainablési@ts in design work

= Confirmation and understanding of existing idedatesl to sustainability

(@)

= Awareness that there is no perfect implementatigustainability (seeing systemi

complexity and the challenges of balancing impactistainable design)
Perceived skills development (based on four surgegondents’ comments):
= Group work,

= Research and writing skills

Perceived relevance and value of the course
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= All student participants felt the course was rete\and should stay a part of the
degree program

= The data indicate that students could clearly segtofessional relevance of the
course

= Four of five survey respondents felt confidentpplging sustainability in their
professional careers

= The data indicate that student participants hachégistrategies to implement

sustainability in practicelescribed as an intended learning outcome byeteher.

I ntended learning outcomes based on teacher interview and observational data

Sustainability capabilities/competencies (described as skills)

Both course coordinator and teacher felt that al&agning outcome in sustainability
education needs to be skills development to apmyagability in professional practice.

Skills described by the teacher include the abibtanalyse what is best sustainability
practice at a given time in a particular contextid®nts should feel empowered through good
decision making processes, that they have the daijesito make the best choices about a
design ‘The ability to analyse what the best practicetitha time that they are creating a
design’ is a key skill for sustainability in prami

...to get students to recognise that it is importaimat we should be thinking about it.
Secondly to make them feel like it's approachalslé & give them the skills to be able to

approach it and try to nut out the complexitie® @fithin their design work.

This is done through the course by applying trigd&om line and life-cycle analysis to
evaluate design impacts and then attempt to métitiegse impacts through the design
outcome. Life-cycle analysis is described by tlzelher as a ‘key part of enabling the student
to feel that they can break down systems and amaihesdifferences and the impacts of each
decision they are making'. The teacher later addatilooking at sustainable design
holistically’ is an important learning outcome’ hever the ability to ‘break things down so

that you personally can make that approachablsis important.

Systems thinking is also a framework and learnumgame described by the coordinator and

teacher with the course encouraging students mdé thiterms of whole systems and then
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break these down into parts in order to impleméanges. The emphasis on life-cycle

analysis also is indicative of this approach tdanability.

According to the teacher, the development of sttedlewn sustainable design philosophy

based on evidence is an important outcome of thenskassessment people:

...its about them now feeling confident to develogittown philosophy so in that design
piece of writing they are writing their own philggoy as to how they approach the design
of the t-shirt they are coming up with so they willite about ideas they explored, maybe
hurdles they come up against, and also there’seeire though that it is still presented
very professionally and in a way that we would atresearch paper so that they still have
to reference other people’s work to support thein adeas. It's not that in depth look into
other peoples work it's that change in style oftimg so that they are using other peoples

work to validate their own as opposed to just gtraresearch.

Motivation for ongoing learning to adapt to changing nature of sustainability in future
practice

The teacher commented that an important learnimngpoe for the course is for the students
to understand that sustainability is an ongoingnlieg process because what is sustainable is

context specific:

...it is not about me standing up there saying thiglhat sustainability is and this is what
you have to do in order to be sustainable, thay tten realise that they need to keep
thinking about it and that what is sustainable nmay not be in five years and that within
their own practice it is something they need topkeenting to learn and wanting to

embrace.

According to the teacher, sustainability practic& skill that you need to keep working on

and keep as a part of your design practice, thawd's set of rules so to speak’.

Seeing opportunities for change

The teacher feels that some students focus oralimis or what sustainability can prevent
them from designing rather than the opportuniteschange. A learning outcome according
to the teacher then has to be related to the ahilisee opportunities for change rather than
limitations or be discouraged by the complexityso$tainable design. This is encouraged

through the sustainable design strategies explartdwe courseAccording to the teacher, in
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the course they are ‘trying to break down that gituhat ‘well we can’t do anything about it

so why do anything at all'. But it's hard work tngj to break that down with some students.’

How effective are these practices for learning for sustainability: Perceived learning

outcomes according to students

Perceived changes in thinking and knowledge as a result of the course

In response to the question about whether the edwad influenced respondents thinking,
half felt that their thinking had changed as a ltesfuthe course. These changes in thinking
were described by respondents as awareness ofterguaat professional role in change, and a
greater commitment to sustainability in professigmactice One student commented in
response to a question about course experiencththathave learnt a lot and have a
completely different view to when [they] starte@ ttourse’. This indicates that thinking had
changed from the course for some respondents. Gtheents commented that their thinking

had changed in the following ways:

* to be more aware of impacts.

= | felt before that it was difficult to incorporateustainable practise into the
industry but i now feel that it will become incréagly integrated into the textile
industry in the near future and that i as a texdésigner i have an important role
to play in that process.

= | have a greater commitment to the issues thaintiestry faces and can place
these issues in context.

= begin to actually think about how economical anstaimable materials are within

products.

Some focus group participants also felt their tiigkhad changed in the course and others
felt that they were already thinking about sustailitg and the course made this ‘more solid’.
Other focus group participants described a chamgsvareness about the possibilities of
sustainable design as a result of the coursedfi’'lknow how possible [sustainable design]
could be’ and “It feels more possible, that youn eatually go and do somethifly This
learning outcome is in line with the intended leéagmoutcome of strategies to implement
sustainability in practice described by the teacO®¢ner focus group participants commented
that:

" These responses contradicted other focus groumenits questioning the realistic implementation of

sustainable design in the industry due to the &ddlnancial viability of sustainability design practice.
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= | definitely had those views when | first starté@ ttourse but it has made it a lot
more solid.

= It could turn into being transformational | thirds time goes on probably all of us
will come out slightly different to how we came dnthe course because we are
being exposed to it all the time.

= | think we're all saying it is deep inside us.

= How to effect the wider population and consumer.

Learning about new technology was mentioned a eooflimes by participants and learning
about the impacts of consumerism both personalliyasna society was also mentioned as a
learning outcome. One participant felt that theyengaining important knowledge to make

sustainable decisions in their design work.

Another interesting learning outcome of the codioséocus group participants appears to be

that there is no perfect implementation of sustalitg. For example:

= ...in the fashion industry it's called the fashionrgdox. If you are doing
something sustainable you are always going to biegdsomething that isn't .

= You can't be perfect.

= We realised that when we did our design brief... géng has a ‘but’. So you
just had to do the best that you know.

= | think that anyone who attempts to run a sustdenbhsiness properly has to cut
down on the profits far more than those big comgaithat use sweat shops in
India or Sri Lanka to produce so | think what we &arning about is a little bit

utopic and whether that is really sustainable enrtral world | don’'t know.

This and similar comments indicate that these @a#gnts are in fact taking a systemic
approach and looking at impacts of simple sustdndésign ‘fixes’ that also have systemic
impacts. The complexity of sustainable design mélaaisa truly sustainable design is not
achievable. The participant who describes susti@raggsign as ‘a utopia’ actually indicates
that the students are engaging with sustainaluiligy critical manner and reflecting on
sustainability in professional practice, which &tpof deep learning and engagement with the

theory.

Perceived skills development

Perceived skills development varied in survey raespats’ comments. Group work,
knowledge and research and writing skills were imeed briefly, however only four

students responded to this question, so more dataegded to determine perceived skills

126



development in the cours&ocus group participants did not comment on siilten asked if

they felt they had developed these in the course.

Perceived relevance and value of the course

Survey respondents all felt the course was relesadtshould stay part of the degree
program. Students could see the professional netevaf the course and mentioned learning
or knowledge gained in relation to industry assalteof the course many times in qualitative
comments. One student stated that ‘The connectamalear’ (however they felt that
improvement could have been made to the coursertnand other comments included ‘I
think sustainability will become more important otlee next few years’, ‘the industry is
going to change to adapt to the environment’ anallfy ‘sustainable design will have a
strong impact on the future of the industry’. Fogusup participants also all felt the course
was important part of their learning in the texgitkesign program indicating again that
students could see the professional relevanceeatdhrse, for example ‘We are actually
going to need this as a designer (as a world),eee no know the information to get

employed. It's going to be a vital part of our frgu

Four of five survey respondents felt confidentpplgting sustainability in their professional
careers and one answered maybe, which indicateththaourse supported learning of
professional application of sustainability and t&igges, which is a key learning objective in
the course. The data indicate that these respantiadtiearned strategies to implement
sustainability in practice described above by daeher (see Sustainability
capabilities/competencies section above). Thisalss supported by focus group data. In
response to a question about how important sugtidityas, one focus group participant said

‘| didn’t know how possible it could be’, anothexid that ‘It feels more possible, that you can
actually go and do something’. This comment agadglicates that a learning outcome of the
course is confidence, that is empowerment of stisddanough their learning about strategies

to implement sustainable design in practice.

4.4.4 Learning and teaching activities
The following box summarises the learning actigitised and the student experience of these

based on the data collected.
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Course L&T activities to facilitate learning for su stainability in Case Study

Three

=  Group work (in the first assessment undertakemehaut of class)

= (Case studies/examples in lectures to present sabikiy theory and application i

=]

professional contexts
= Group discussions
= Class brainstorming
= Future-focused visioning projects through the degigjects that focus on future
and end-use of design products because of theyldte analysis framework used
= Group and individual presentations

Student research participants’ perspectives on effe ctive L&T activities for

learning for sustainability in Case Study Three

= Individual assessment
= Guest lecturers from industry
=  Group work

= Research

Based on observation and teacher interview, grooni ¥8 the main course L&T activity
which is undertaken inside and outside of class fion research into a sustainable design
product. In addition is the individual work insidad outside of class time on the final
assessment piece. According to the teacher, grouk iw intended to take the focus away
from the teacher as the source of knowledge scsthdents learn off their peers. The group
work is intended to make the complex tasks mandgesabstudents do not feel overwhelmed
and so that students can bounce ideas of othep gnembers. Group work empowers
students because there are more ideas to work‘withey have so many more ideas to work

with which is more empowering as well for them matthan them being on their own...’

Case studies and examples are part of the leabmterat. Lectures also include some

discussion time arising from student questionss€rainstorming about understandings of
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sustainability to set the context for group workhet beginning of the semester was also

undertaken according to the teacher:

The first thing that | do with the class is that have this big brainstorming session about
sustainability and what they know about sustaifigbiind they work in groups to
brainstorm those ideas and think about what siatédity means for them and what they
all know about it and then groups are formed frbat they work in to develop the rest of
the project...

Through students applying life-cycle analysis tittlwo design assessments they are
prompted to think about the future and the endofiseproduct. Therefore these assessments

could also be described future-visioning projects.

Group and individual presentations are anotherseolu&T activity with groups presenting
their research and ideas for a sustainable desagtupt around mid-semester and students

individually presenting their design proposalshet énd of semester.

How effective are these practices for learning for sustainability according to students?

According to survey data, working on assessmentseabut of class time was the most
important activity for learning about sustainalyilidctivities with the whole of class such as
games, working on assessments and sharing workratee least important. However,
interestingly, discussion as a whole class waslreéeond most important for learning so
students got something out of talking as a clagssibuother activities with the class. This
may be due to less sharing of work with the clées) general class discussions, so the
frequency of these activities in the course cotfiech students’ responses to this question.
The responses also indicated that various groupebastivities were useful for learning as
well as reading in workshops. Therefore responsge wixed as to whether respondents
prefer individual learning activities or group attiies for learning about sustainability (see
Appendix 4.4 Level of importance of L&T activitiésr respondents learning about

sustainability).

In terms of learning about how sustainability agplio students’ future professional practice,
responses varied. For example, two out of six stisdelt that life cycle analysis and the
individual second assessment were unhelpful. Howyélve other four respondents felt these

were helpful or somewhat helpful. The topics thastrhelped students learn about
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professional relevance related directly to desmptuiding Topic 2: Sustainable textiles design
approaches and Topic 3: Sustainable design andagenent (see Appendix 4.5 Level of
importance of L&T activities for respondents leaghabout relevance of the sustainability to

their future profession).

When asked about what helped students’ learnitigeirtourse, participants agreed that the

group work component was the most important foir tle@rning about sustainability.

| found all of those group projects we did extreyniateresting and people researched so
much stuff and got so much information and we atltg read it or listen to it. | think that

was one of the most important things that we hareed

The group work component was discussed most fabbuoat of the course. Students liked
the sharing of information between the differerdugs at the end of the assessment so they

could learn about a variety of different concefgshnologies and ideas.

It's good that as groups we can focus on one aspetttthen have access to everybody
else’s things so we weren't overwhelmed, although subjects [design concepts i.e ‘up-

cycling’] themselves were quite overwhelming.

One participant commented that they would havellikere tutorial time for group work:

| think Textile Tech could do with more tutoriahte. Like with the group work it felt like
we only had a couple of minutes for that and wevdidave much time to discuss it.

Two respondents felt that research was the mostgamg activity for learning. Interestingly,
participants did not discuss lectures, contentsaoeactivities aside from the group work for

the first assessment.

In terms of activities that supported skills deyeient one student commented that the
‘Research project helped to develop [their] redearad writing skills, and lectures helped
[them] to gain knowledge of sustainability’, wha@other student commented that ‘The
design intent paper made me aware of the contaxtyofork’. One student commented that

the group work helped maintain their interest i tourse and drive to complete the project.
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4.4.5 L&T challenges described by teacher and student participants

The teacher observed no resistance to learning ahbstainability in their student cohort, an
observation supported by the survey and focus gdaig. While the teacher acknowledged
that students felt challenged, they did not expegeany students questioning the rationale

for learning about sustainability or includingnttheir program:

| haven't had anybody challenge the idea of suatality but | guess there’s sometimes
resistance but just in that ‘oh god it effects gtling’ but maybe that’s a realisation point
as well that it really effects everything we do.tBiot any resistance to challenge the idea

that we don’t need to think about it.

The teacher put it down to the obvious ethicalessand environmental impacts the industry
has, and also the way sustainability is integrétteaughout every course in the degree so

there is already a strong rationale for the subject

The teacher indicates that part of the learninggss for some students in the course means

feeling overwhelmed when beginning the assessrask$t

it's rewarding to see students who are a bit ovetmkd at the beginning but maybe by the
end of semester they have created this greattt-air they’'ve really thought about it and

they've been able to embrace all these differesigmeapproaches too.

The teacher believes that ‘the holistic natureustainability’ makes it challenging for
students and that learner maturity has an effetiosnstudents respond to the complexity of

sustainability. For example:

It's that idea that you can have a really good ifigaa material that you want to use but if
you manufacture the end product in a really rublisly then that totally discounts what
you’re choosing to use as a material. It's gettingjr head around the fact that they as a
designer are really responsible for that wholdfetdycle and thinking about sustainability

at every point.

The teacher observed that students with previopsreence in HE or mature-aged learners
and ‘who is really on board with wanting to learrihey like the fact that it's a bit more

challenging’. The overwhelming nature of the comjtieof the task is something students
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have to work through as a learning challenge a@egrid the teacher which is done by many
students well through the course of semester. Gnaarg is noted by the interviewee as one
way to overcome this learning challenge ‘becausg tave to participate because their peers

are putting the pressure on them to’.

The teachers’ comments imply that some studentsreqre a conceptual challenge with
seeing their design as part of a larger systentakidg a whole systems approach when
designing, that is feeling overwhelmed with the ptewity of the task. The teacher comments
that this challenge also relates to the time caimgs on students in completing tasks, that

they feel it is too much to work on in the timeyttae given.

Complexity as a concern was supported by focuspypauticipants' comments with general
agreement from all six students that the courseta@msverwhelming in terms of workload.
This hindered deeper engagement with sustainahitityapplication to designs according to
participants because the participants felt theyndidhave the time to engage fully with the

complexity of sustainability. Focus group commentegharding this aspect included:

= It's incredibly intensive and time consuming ancgwne gets’ pretty stressed
and where talking about sustainability issues Ibaance, | think probably
everybody’s [student cohort] life is out of balane® how you tie in teaching
subjects with real life .

= ...sustainability is such a massive topic, and wegaiierally care about it so we
want to know more about it and personally | fe&keli'm not doing enough
because | don't have enough time. | want to knosvittside and out of how you
do this but | don’t have enough time.

» |t makes it difficult to think about sustainablesdm.

= It does feel that | have to devote my whole lifattis course if | want to do well.

= We do a lot of what you probably think is totaltyelevant stuff in the course, it's
all about presentation and the way things are gmrigok and we might spend as
much time on that as we do the nitty gritty. Anthink... there’s areas that we
really want to penetrate further but we just ddrate the time we're just fiddling
around.

= | think it's the workload, that it is conflicting¢ou want to learn more but you're

torn because you have all this other stuff that lyave to do.

Some participants argued the problem was a restdbanuch integration with general skills
and content in their discipline area within the is@ and also the workload in the other three

subjects they undertake in the semester. One ipaniccommented, ‘It needs to be integrated
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in a way that's actually effective for us... becaosall this other stuff we are doing it is still
quite stressful and difficult to take the time &t @to it'. They implied that a stand-alone
sustainability course, rather than sustainabilitgt textile techniques and theory would be
more beneficial for their learning about sustaitigbiThere was no clear trend in what

survey respondents found challenging in their &ssents or concepts and theory.

One student said that the course is ‘idealistid gdicated that despite trying to achieve a
sustainable t-shirt design, they did not know Wés worthwhile because they do not know if

it is possible ‘in the real world’ to market andlse

[the course is] idealistic. Like the T-shirt we aledesigning. Me, personally I'm trying to
do as many sustainable things as possible but’t deen know in the real world if that is

possible for me to do as a designer.

Therefore this may mean that while this studeteasning about sustainable design they also
feel disheartened because they do not feel theigdes realistic. Another student said that
the course is ‘theoretical’. The effect this hasleep learning for sustainability and a positive
learning experience needs further investigatidewise pedagogies that support critical
reflection about realistic application of sustaittigbin practice while empowering learners

through real life examples.

The teacher commented that a teaching challengesttperienced was not expressing
personal values or their own agenda when delivasorgent which is something they felt was

important for ‘getting everybody to think about $sainability] to analyse it for themselves’

4.4.6 Case Study Three Summary

This case study presented sustainability solidlpeaded in professional practice, with
all students seeing the importance of learning bostainable design and the
professional relevance of sustainable design. 8tadearned about sustainable design
while developing foundational skills and theorytextiles, so sustainability was
presented as part of professional practice. Legroiicomes described by the teacher
and supported by the student comments includeilepabout strategies to implement
sustainability in practice, seeing opportunitiesdbange and whole systems thinking

and approach to design (which was indicated byesttsd comments that there was no
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such thing as a 100% sustainable product due tsytemic impacts of every product).
Creativity is a new concept for problem solvingirstainable design that is not
mentioned in the literature on good practice L&T $astainability. The course is
learner-centred in that students are encouragdédvelop their own ideas and
applications of theory and sustainable design pbpdies through the assessments and
a large degree of self-directed learning takesepleith the teacher taking on a
mentoring role to help students where needed. Hewdle level of learner-centred
L&T is brought into question with students fromgitiase study suggesting that more
interactivity in course delivery is needed. Theadatlicates that the course engaged
learners’ knowledge and experience sometimes,l@réfore there might be more
opportunity to take the learner-centred approadihéu in the L&T of the course to
ensure that students are able to bring their ovawledge and experiences into their
activities and assessments. This may arise thrtheghse of more interactive activities
as suggested by the student participants. Studehtsd the collaborative learning in

the group project and suggested more time be spegtoup work in the course.

While the course situates sustainability in prafessl practice, students felt it lacked real
world examples of viable sustainable design pradticvalidate what they were creating in
the course. Students questioned how realistic &idevsustainable design is in reality while
industry is focused on profit and consumer dem&aditicipants feel their learning experience
would be enhanced with real life examples of pcactir case studies of sustainable design in
practice. Responses indicated that this would a#dithe work they were undertaking for the

course.

Value of Case Study Three for this research

Case Study Three is a good example of learningustainability embedded in
learning about good disciplinary practice. Thibased on the idea that good design
practice is sustainable design practice. Studeois the course understood and
discussed sustainability only in the context off@ssional practice and according to
the teacher and students there was no resistateariong about sustainability in the
course (as seen in other case studies). The tectobases not to express their own
values explicitly in the course and they take an4eapert’ role due to the contested

and changing nature of sustainability. Case Stuthed also explicitly encourages
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creativity and innovation in problem solving forssainability and, based on intended
and perceived learning outcomes, builds studerfidmmce through learning about
practical strategies (such as life-cycle analyisinplement design in professional
practice. The use of creativity as a tool to probkolve sets this course aside from
the other case studies. The course is learnerezkmmrthat students are encouraged to
develop their own ideas and applications of theony sustainable design
philosophies through the assessments and a lagyeedef self-directed learning

takes place with the teacher taking on a mentaoigto help students where needed.
The course differs from good practice theory howewethat there is no explicit
requirement for values reflection, reflexive praetor PBL (based on observation and
interview data), and there is one assessment lmaisedllaborative learning and one
on individual learning. Despite this, all studefeti that learning about sustainability
was an important part of their program and someestuparticipants indicated deep

critical engagement with sustainability.

New concepts generated by the data:
These are valuable in what they can add to existiagry which will be further
explored in the discussion in Chapter Five:

= Creativity in problem solving
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4.5.1 Introduction

This section presents a summary of the results fesearch undertaken on Case Study Four:
Sustainability in Engineering. The section will p@nswer the research questioimat does
good practice L&T for sustainability look likey presenting data collected on pedagogical
approach, intended and perceived learning outcoames| & T activities used in the case
study course. For each of these categories, oliseraband teacher interview data will

firstly provide descriptive detail followed by semt survey and focus group data which will
show how these L&T approaches and methods wereipertby students and the learning
experience and perceived learning outcomes ofttlests from these approaches. Theory of
good practice L&T for EfS will be used to draw @urtd frame elements of L&T practice in
the data. This theory is also supported and/olehgéd by the empirical data presented in
the results.

4.5.2 Pedagogical approach
The following box summarises the pedagogical apgrad Case Study Four and student

experience of this approach based on the datacoadle
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Pedagogical approach in Case Study Four

= Teacher-centred approach to L&T in the course aigeaty of information to
students about sustainability in engineering.

= The teacher advocates ‘getting straight to thetpmirefS, situating sustainability
in the professional context and educating studemtspportunities for change in the
industry.

= The course highlights and investigates realistjgoojunities for change for
sustainability (e.g. emission reduction technolspigithin the current economic
paradigm. Students have to then research thesmgxibiange opportunities for

their assessments.

Student research participant perspectives of pedago gical approach in Case

Study Four

= The teaching approach differed considerably froengbod practice approaches
advocated in the EfS literature based on studesurigions of the teaching
approach.

= Overall student participants had positive commabtzut the student-teacher
relationship and their experiences with the teaghimproach in the course
indicating a preference for more teacher-centrguicgrhes to L&T.

= Despite the course being delivered in a teacheregmanner, student participants
felt it was interactive compared with other sulgaatthe students’ degree program
because there was much opportunity for class dismusnd debate during the

lectures.

Course overview

Case Study Four: Summary of course information

Year level Second year core/compulsory (and some third yeatieé
students)
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Course size

68 Students

Duration

12 Weeks

Course delivery

2 to 3 hour combined lecture/workshop each weekhemuration

method of the semester
Learning The hard copy course guide outlines the followiayhing
objectives objectives for the course:
Knowledge of:
= Sustainability of air transport systems
= Climate change and the aviation industry
= Policies for climate change and how it affectsdii@tion
industry
* Reduction of climate change within the industry
= Fuel technologies
= Noise reduction technologies
= Technical and professional skills
= Analytical and communication skills
Assessment 1. Class Quiz +1 hr, 20% of coursergde, undertaken in

week 4

2. Individual Assignment 1, 15% of course grade, due i
week 5

3. Group presentation —10 minutes per group, 10% ofsm
grade, due in week 6

4. Group presentation, 15 minutes per group + refi6f% of
course grade, due in week 10 or 11

5. Class Quiz 2-1.5 hr, 25% of ourse grade, undertaken in
week 12.

Relationship of the
course to
students'
experiences of
sustainability and
L&T approaches in
other courses in

Some students come into this course with some letyd of
sustainability from a first year course in enginmegand
sustainability that features problem based aatisiith applying
sustainability to a project. Other students conte ihe course
with no prior learning of sustainability in theirggram. It should
also be noted that for some students, includingethtbat

participated in this research, this course was edsopy, however
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their program for others it was an elective course. Based oml#te collected,
students generally experience teacher-centred LgFaaches in

the programs.

Research methods | See Appendix 5.2 Case Study Four specific reseagthods

Description of pedagogical approach based on teacher interview and observational data

Discipline specific approach to sustainability with a focus on realistic opportunities for
change

Based on the teachers' account of their courstgisability education is about raising
awareness and getting students to understand hsiairsability issues link to their
profession. Key to student learning about sustdibhain the course according to the teacher
was getting straight to the point about opportesifior sustainable development in the
industry. The course is delivered on the premiaéttie industry has acknowledged that its
operations have environmental impacts and congibuglobal warming. Due to fact that the
industry has acknowledged its contributions toyiah and global warming, the existence of
these impacts are taken as a given rather thanetkiveclass. When designing the course, the
teaching staff identified key opportunities for nga in the industry and the students
investigated these further through the course.t&éaeher indicates that this is to show

students that there are opportunities for changleenndustry:

| would say [teachers in EfS] have to get straighthe point and identify the areas that
their specific industry can work with, becauselra &nd of the day no airline is going to
curb their economic growth for sustainability, iftigst not going to happen. Basically
[students] have to recognise that... at the end efddy they are dealing with businesses
that are profit driven and they take sustainabilityo account but not at the risk of their
growth or the growth of their business... The adviceould be giving anyone else
teaching this specific subject is get straighth® point and see where sustainability can be
applied... and that's why we have identified specdieas that we discuss, for example

biofuels, which is a hugely promising venture foe future.

Based on the teacher's comments, the course asshatdése current economic paradigm
will continue and sustainable development withia itdustry must work within this

paradigm in order to pursue realistic opportunitschange. Due to this approach to
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implementing sustainability in the industry, theirse teaches about elements of the industry
where environmental impacts can be reduced witimpécting the economic bottom line of
the industry. The teacher commented ‘that’s whyhaee identified specific areas that we
discuss’ so that these technologies can be appiithih the current economic paradigm in

aviation industry’. According to the teacher, tloeicse is about:

...educating the students on the current trends stagability in the aviation industry and

then what the future trends might be to contingestainable development of the industry.

Triple bottom line approach to sustainability

When the teacher was asked about how their stutiarts best about sustainability they
discussed how sustainability as a concept is intted over the course. The teacher
introduces a broad definition of sustainabilitytthas then explored in relation to social,
environmental and economic responsibility in thetaein line with a triple bottom line
approach. According to the teacher, in the cowssstainability is broadly defined’ because
‘you can’t have a specific definition for sustaii@y. However students are introduced to ‘a
generally accepted definition of sustainability'tive course that is ‘the long-term
maintenance of responsibility, including corponasponsibility, by the industry for our
planet’. This is then looked at from a ‘social eotitand an environmental context and the

economic context’.

Active teaching approach

The teacher described their teaching approachcéigeaaiming to get students engaged.
They do this through delivery of a mixed workshadpere they lecture and encourage
questions about the content. This was confirmealtyin workshop observation in week five
(see Appendix 5.3 Case Study Four observationtssiihe teacher felt that some of the
content naturally lends itself to be more engadardhe students, for example debating
global warming, however some of the content duieaechnical nature was difficult to

deliver in an engaging way:

[1] always try and engage the students, especiafiypions, but it also depends on the
content of the lecture. For example if | was detmtclimate change... it was more
engaging, whereas if | was talking to them aboattdthnical, for example aircraft design
and weight reduction, it was a much more technicatentation and it was more lecture
style.
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How effective are these practices for learning for sustainability according to students?

Survey data indicates that respondents had ay®sitid satisfying learning experience in the
course overall. Five respondents experienced ‘@taeding’, ‘enjoyment’ and ‘satisfaction’

in the course, while three respondents experietmrddom’, ‘anxiety’ and ‘confusion’.

Eight of 10 respondents felt that overall, the gffequired in both completing assessments
and participating in class activities in the counses ultimately rewarding. Qualitative
comments about the teaching approach indicateditiymorelationship between the teachers
and the students in the course. The teachingwta#f described as approachable and helpful:

» it was very different between our two lecturersihvegl. one the professor was very
ecturing, we listen he teach, yet very engagnitogvever our main lecturer, was
always open to discussion and always asking ouiomptaswell and really
engagnging us throughout the lectures

= both teachers were approachable both before aed @éss for clarification of
any uncertainties.

» The teacher was very helpful and approachable.

= Lecturers were very willing to pass on informatitlm us students. They were
friendly and engaging as well.

= Didn't have personal relationship however as a ittety were satisfying.

Focus group data supports the observation thatdhese is teacher-centred. Focus group
participants described the learning in the coussleaning information through lectures and
researching existing technologies and writing alvchdt other people were saying. The
participants also described the lectures as theedglof information with the opportunity to
raise questions and debate material, which gavkests the opportunity to share ideas and

opinions. For example:

= A lot of the ‘lecture time’ it is like a lecture,ubwe can always ask questions
whenever we want and when one question starts..e’thatways a discussion....
Especially when we were talking about global warmgmincause some people are
passionate against it and other people are passiforit and [the teacher] was
like ‘ok you guys can discuss it, just go for it

= jt's an informative subject. All our assignmentsvéeébeen go out and research
strategies. In the first assignment... it's like got @and get information and
evidence for that information, it's not like letseate biofuels ourselves, it's

nothing like that...
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This L&T approach was supported by participantsgicample one student commented that
‘for me | like the facts’ which indicates that trggident liked to learn about facts through the
teacher-centred approach. Another student addéthinaourse is not about thinking about
‘completely different solutions’ and another saitls nothing about us being creative, it's all
finding information, understanding that informatiand taking it in.” One student felt that this
is good because ‘everything has been done’ (saditErechnologies developed) ‘we are
living in the intelligent world but people are dgisomething like updating...” So therefore
this participant felt that the course is to updstelents on what is being done to move the
industry towards sustainability. However, particifsaalso felt a hands-on project would help
their learning (see learning and teaching methedtsA). Interestingly, despite this course
being largely teacher-centred, one student comrdehgd ‘there’s more interaction in this
course than other subjects’ which indicates thaistigle of teaching students are accustomed
to in the degree program is very much non-intevadegarning. This is a key consideration

when deciding how best to meet the learning neédsstudent cohort in EfS.

4.5.3 Intended and perceived learning outcomes
The following box summarises the intended and peeddearning outcomes based on the

data collected.

Intended learning outcomes in Case Study Four

Outcomes indicated by teacher interview and obsiena data:
= Awareness of sustainability in relation to aviatindustry (sustainability is defined
as long-term responsibility to the planet from amienmental, social and
economic perspective).
= Professional skills: critical and analytical thingiand communication

Outcomes described in the course guide:
Knowledge of:
= Sustainability of air transport systems
»= Climate change and the aviation industry
= Policies for climate change and how it affectsdtigtion industry

» Reduction of climate change within the industry
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= Fuel technologies
= Noise reduction technologies
= Technical and professional skills

= Analytical and communication skills

Perceived learning outcomes by student participants in Case Study Four

= Student participants gained:

0 Awareness and understanding of sustainability iaten (including
concepts such as future generations, responsiaiitiyrespect, welfare and
environmental impacts).

o Knowledge of measures to make changes for sustlipat aviation (such
as composites and other efficiency measures).

0 Research and study skills

o0 Moral responsibility

= The course helped students see the importancestaisability and gain an
understanding of the professional applicationsustanability

= Perceived opportunities for change in the indudiffered with some student
participants arguing that change for sustainah#ityot possible and others seeing

opportunities for change.

I ntended learning outcomes based on teacher interview and observational data

The learning outcomes for sustainability educati@ne discussed in the context of the
course. The learning outcomes were knowledge basédramed as educating the students or
instilling knowledge. The delivery of informationaw emphasised through the interview. The
main learning outcome from the course was for sitgl® be educated on what the aviation

industry is doing to curb the effects of global marg and environmental pollution:

...scientific evidence strongly points to the factatthglobal warming and other

environmental pollution [are] mainly human induaed therefore [the course focuses on]
what is being done to curb the effects of this y@h and what is the aviation industry
doing in particular to curb the effects.
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When asked about skills, the emphasis was placedvareness building about sustainability
in relation to the profession rather than develgpsustainability’ skills, for example problem
solving, systems thinking or decision making. €stj analytical and communicative skills

were mentioned in terms of general skills; sustailitg skills were about awareness.

In terms of sustainability skills, we just want theto be aware of... every aspect of
sustainability in relation to the aviation industwhether it be reducing fuel burn in aircraft
or looking at the Australian carbon tax in relatimnthe aviation industry... In terms of
general skills obviously we want them to develoglgtical and critical type thinking,

obviously effective communication skills and yoypital technical and professional skills

through their assessment work.

The teacher felt that the students’ response todhese was positive: ‘so far it has been fairly
positive and they have said they have learnt sanmgtthey have gotten something out of it
and they've said that they had some minor recomuat#onts as to where and when to offer

the course’ in the program.

Based on the observational data, students would awed knowledge of technology to
reduce environmental impacts through the lectunelsstudent presentations and research into
the technologies. Students may have also develagadiemic skills such as research, writing
and referencing skills, as well as presentatioltssfthuch of the teacher feedback on student
presentations related to presentation skills). dthibty for students to analyse the level of
sustainability of a technology, operation or desiging sustainability frameworks during
presentations was not observed. The presentatises\ed did not go into detail about
'sustainability’ or associated principles. Thissinet necessarily mean that what students are
talking about will not achieve sustainable outcoinese industry, however this may indicate
that through the course students gained knowledgehat technologies are ‘sustainable’
without actually developing the skills to criticalhssess what is sustainable on their own, for
example, using sustainability concepts, tools amieworks like triple bottom line, systems
mapping or life-cycle analysis. Further researaledgiired to verify this observation however

(see Appendix 5.3 Case Study Four observationtssul

How effective are these practices for learning for sustainability: Perceived learning

outcomes according to students

Perceived changes in thinking and knowledge as a result of the course
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Most survey respondents felt that their thinkind klhanged as a result of the course.
Qualitative statements indicated that thinking erspectives had been broadened and more

understanding gained as a result of the course.

= it has broadened my scope at looking at the evimraed its issues. also that
aviation is all good and has alot still to learrdathat tehre is opportunities
available to do aomething new and innovative.

= Given me another perspective to consider issues fro

= The subject did provide a new view of the impaet élviation industry has on the
environment and gaining knowledge of renewable ugsss and light-weight
designs are quite interesting and its good to kobthese basic development in
the aviation industry.

»= |learnt to be more understand about the environnireaviation especially.

This was supported with data from the focus grompere students described changes in
thinking including increased awareness and undeistg of sustainability and measures to
reduce sustainability related impacts of the ingugdne student described their
understanding of sustainability as looking at tiduistry ‘without compromising future
generations’. They described sustainability asr@blem of responsibility’ and that ‘when
you do something you need to think about the enwirent’ and described sustainability as a
‘global approach’ to looking at negative impactaother student said the number one
learning outcome they had in the course was ‘avem®n‘That you have to consider
[sustainability]’ and if you don’t there are ‘repessions’ and negative impacts on the
environment. One student stated that through theseathey learnt a lot of measures for

reducing impacts from industry:

Just learn a lot of measures. There’s a lot of whgs aviation can be improved so there’s
operational, construction and engines. So we ladoh about the actual measures. First we

learn about the impact and then we learn abouttbastop it.’

Perceived skills development

The skills described by the four respondents wiswaned the question regarding skills
development in the course, varied greatly. Thdsskikentioned included: ‘Problem solving,
resourcefulness, researching abilities, studyinlifiab’, ‘non calculation based investigation
skills’, ‘moral responsibility’ and ‘more sciencadéwledge’. Comments about understanding
and knowledge gained through the course were conimsurvey responses, whereas skills

related learning outcomes were only mentioned ttinees in all survey responses. This
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indicates that students gained knowledge baseditepoutcomes from the course. This was
also supported by focus group data with studestsudsing knowledge and awareness

gained, rather than the development of skills.

Perceived relevance and value of the course

Respondents’ opinions on the relevance of the ilegrof the course to their future profession
were mixed. One respondent commented that thegatifeel the course was relevant
because the course content did not relate dirgztlyeir degree program, while another
respondent indicated that they see the links beatwastainability and their profession clearly
and the learning would put them in a good positiothe workplace. This indicates that the

course was relevant for some and not for otheremttipg on their program and interests.

= | think that sustainability in aviation will be aek component of the industry
going forward, and having a background in the stthjeatter will be important in
understanding the key problems and challengestanaays and means to tackle
these issues will put me in good stead in the wade

= it was useful knowledge to know in the field we argbe it if we start working in
airlines or airports... this subject gave us evenemordepth knowledge to it and
how the aviation industry is dealing with this plerb.

Some respondents indicated that they do not feaability in the industry is possible and
therefore the course is not relevant, for examgueaviation is still mainly economically
driven i don’t know if this course will really hélpnd, ‘aviation management does not seem
to require in-depth knowledge in how to bring upoare sustainable technology to the

aviation industry’.

Focus group comments about the relevance and apyies for sustainability in the industry
were similar to survey responses. Focus groupgiaatits also disagreed with each other
about the opportunities for change in the indusiith some students arguing that
sustainability in the industry is not possible, ésample ‘ultimately aviation cannot be
sustainable because it's relied so heavily on féssis’, while others seeing opportunities for
change in the future and career opportunities stesability. For example ‘if | work for an
airline... in the future they will put a title in ‘stainable manager’ or something like that'.

This student commented that this is something tayid like to do:

| really notice how handy it will be to have hadstibourse so when we get out there and

people start talking about [sustainability] or iEwget environmental person in we will be
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able to be like ‘yeah, | know a little about thdtke we don’t know a lot — we are not
studying it as a major or something- but we gotagkiground and baseline now and
because it's so specific to aviation we’ve beer ablgo quite in depth.

Survey responses about whether respondents trentotlrse should continue to be part of the
degree program were mixed reflecting these comnahuse. Three students (42.9% of
respondents) said the course should be part ofgthagram, while the same number

answered ‘only with some changes’ and one answeséduld not.

Some survey respondents indicated that they déerbsustainability in the industry is
possible and therefore the course is not relevangxample ‘as aviation is still mainly
economically driven i don’'t know if this course inikally help’ and, ‘aviation management
does not seem to require in-depth knowledge in twolring upon more sustainable

technology to the aviation industry’.

Course impact

The course had a slight impact on survey resposderierms of perceived professional and
personal relevance of sustainability as a resulh®fcourse. After the course 85.7% of
respondents felt that sustainability is relevarthlpersonally and professionally, however
before the course most respondents also felt@ngn the small response numbers it is

difficult to determine a clear trend for this casedy.

When asked about whether the course has helpeeigtusee opportunities for change one
participant stated that, ‘It's quite interestingtlioour lecturers are quite passionate about
[sustainability] and | think that passion has rutblo& a little.” This indicates that the course

has helped this participant become passionate ahstdinability in the industry.

4.5.4 Learning and teaching activities
The following box summarises the learning actigitissed and the student experience of these
based on the data collected.

Course L&T activities to facilitate learning for su stainability in Case Study

Four

= Videos (YouTube)
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= Class discussion encouraged
» Informal lectures
* In class quiz assessments

= Student presentations

Student research participants’ perspectives on effe ctive L&T activities for

learning for sustainability in Case Study Four

» Student data indicates that respondents prefemeeddlivery of information or
teacher-centred approach to L&T.

= Discussion with the whole class, listening to #e&cher explain/demonstrate in the
workshops, speaking one-on-one with the teachemamking on assessments alone
out of class time (individual homework) were masportant for their learning
about sustainability.

= The respondents rated working on assessments ihtem@edium groups in the
workshops least important.

= Videos were an important L&T aid for focus grouptjmdpants to validate what
they had been learning in the course and demoastat life application of
technology and theory.

» Focus group participants felt their learning frdra tourse would benefit from a

‘hands-on’, creative project.

The teacher describes their approach to teachitaptige’ and attempts to engage students
and support discussion about opinions in lectunglsadso uses multimedia:

| try to be engaging as possible and obviously msétimedia and YouTube and video
content and trying to change it up a little as ggubto me talking at them for two hours.
So | would say it is a mixture of workshop and leitg [in class time].

The teacher actively encourages class discussiestigns and answers through lectures and
describes their lecturing style as informal. Thecteer feels through this approach they
engage students who are willing to learn and daszasted in the subject matter, however they

feel that students who ‘are just interested in hgnd pass’ in the course remain unengaged.

...you get positive and quite lively discussion witle engaged students that are actively
interested in the subject matter that have an opinr generally enthusiastic about learning
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but then you get the apathetic students that akifterested in having a pass and not
having to repeat the subject.

Learning outcomes are achieved through assessmtrg course according to the teacher.
These assessments include the class quizzes. iStase an individual research report where
students research a given topic (see Appendix &sk Gtudy Four course overview for detail
of assessments). The teacher comments that thly ‘seatched on’ students in the course
learn a lot from the research and presentationgtentxceptional’ student presentations
help teach other students about sustainabilitheénndustry. Based on the teacher's
comments, they feel that students who have beesgenigand develop good class
presentations help to excite other students ttealess engaged with learning. Both engaged

students and non-engaged students ‘learn a loti fexceptional’ presentations.

How effective are these practices for learning for sustainability according to students?

This preference for delivery of information apprbdo L&T is indicated again with student
respondents rating discussion with the whole clagsning to the teacher
explain/demonstrate in the workshops, speakingamene with the teacher and working on
assessments alone out of class time (individualdvaork) most important for their learning
about sustainability. ‘Working on assessments ialsta medium groups in the workshops’
was rated least important by the respondents, agdicating that the respondents prefer a
teacher-centred approach to L&T where informatgdelivered by the teacher rather than
learning from peerssg€e Appendi%.4 Level of importance of L&T activities for reqmients

learning about sustainabiljty

In response to a different question, one studat¢dthat they found group work the most
engaging: ‘The group report and presentations wet Wfound the best about the subject,
because when you're in a group discussing aboytorrd small section of a topic | found that
it was easier to understand.’ This indicates thatig work was good because it helped this
student focus on a small section of a topic swas easier to understand’. This again is
different from the learning advocated by good pcacEfS that encourages big picture

thinking and engagement with complexity.

Learning about specific technologies or operatiwas found to be most engaging by five
respondents. Three respondents noted lectureopitd fis most engaging. One student said
group work and another said the whole course wasiibst engaging in their program
because it was so relevant. This indicates thabretents preferred the delivery of
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information or teacher-centred approach to L&T,ehis not in line with the theory of good

practice

Videos were mentioned as the most engaging andludseffocus group participants. These
participants commented that videos were engagiddatped validate or legitimise the
theory they had learned in the course. The vidsmshelped students see professional

application of theory and what is possible in doiat

= | pay a lot more attention to videos, if you alwdysse a straight boring lecture,
you just sit there... but once the videos come omyavee just props up again and
the awareness is back.

= it's all well and good hearing the theory but thehen you get a video from
airbus saying we've done this to our engines and therefore this, and you're
like ‘ok, that puts it in perspective.

= but once it gets shown you're like ‘oh that’s imtsting

= Yeah and it gives you that sense of confirmation

= [videos] actually bring you closer to the topictake it real. You're not hearing it
from it a third party...

= The more you hear it the more you remember it df swethe more the videos |
watched or the more | read the more it stayed imrmd

= videos allow ‘getting validation of it from an insiy body, because as far as we
know they [the teachers] could be talking out ¢éxt book but when you actually
get a video saying this is what NASA is doing astls what Boeing has done
than it makes you realise what is actually happgnin

While focus group participants supported the teackatred approach to L&T in the course,
they commented that they would also like the oppuoty to do a ‘hands-on’ project to help
their learning in the course, as this would be nemgaging and fun. They said they would

like the opportunity to be creative and innovaiivéhe course.

...at the moment we've just done theory and readiognfthe books but... maybe you
actually got to think of a project, (like at the ment it's very reference focused, like
you've got to go find information that's alreadytdbere), but maybe if we got given the
chance to come up with something ourselves andhgetreativity flowing it would give
you more pride in your work rather than getting some else’s work and putting it in a
word document, if you actually did something andutght wow, | thought of that then it
would actually be more useful.
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Students discussed a ‘hands on’ project they dahother course where they were asked to
build a plane. All focus group participants felatlhis was a good learning experience. For

example:

...that project where we built the plane | foundttreally engaging because | really wanted
to build the aircraft well whereas when it's justegort and you know it's someone else’s
information that you're just gathering from variadifferent sources it is not as rewarding.

Students also felt there could be more opportunitye innovative in the course, for example
‘you could just have creative ideas like put s@lanels all over the aircraft --it's a completely
stupid idea when it comes down to the facts anardig-- but | think that would be fun’.
Another student provided the following rationale $opporting innovative thinking in the
course: ‘Every idea would have been told it wadsti in the first place like who would have
thought you could get aviation fuel from plantsnsgmne thought of it and it developed from
there.” Other students commented on the valueashiag from the trials and errors of a

practical project like the model plane where yat tut ideas and make changes.

4.5.5 L&T challenges described by teacher and students participants

The teacher described a number of teaching chageimgdelivering their course including
engaging disengaged students and addressing nesigtalearning specifically about
sustainability by students who question the releeaand value of sustainability in their
discipline. The teacher said that they ‘would d&t ibout 30% of the students are engaged’
and the other students ‘are present and theysteming, because they do have questions for
me or they do give me an indication that they wegng attention’ however these students
are not ‘actively engaged’. Active engagement scdbed by the teacher as actively debating

issues and being ‘knowledgeable and enthusiadimitthe course.

| would like 100% student engagement and | knowr'thave that and | guess that's just
my view as a younger lecturer or whatever that isidw | can’'t get everybody to care

about this as much as | do.

The teacher commented that they ‘hope [the stuexttitudes change, but at the end of the
day it is a personal attitude thing and that gfraekly is hard to work with’. The teacher also

commented that clear communication of technicarimition, so that students understand, is
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a challenge and feels that through repetition,rmétion about technology presented in the

course will become clearer.

Learning challenges expressed by survey respondemesmixed. Two respondents
mentioned group work as a challenge with one cddtstudents attributing the problems with
group work to ‘uninterested students’ so like tsacher, students also felt challenged by
students who were disengaged in the subject. Anbtlerespondents commented that there
were limited guidelines for assessments that was#ienge, ‘no guidelines were laid out, so
it was particularly hard to decide on which direantihe report should answer’. Focus group
participants did not comment explicitly on learnitzallenges or indicate any learning

challenges during the focus group discussion.

4.5.6 Case Study Four Summary

With the exception of situating sustainability etprofessional context, the course does not
feature elements of good practice according torthélthe course was focused on the transfer
of knowledge about sustainability from teachersttmlents and therefore teacher-centred,
rather than student-centred. Students were reqtoregsearch information rather than create
new knowledge. Students preferred the teacherex@h®&T methods and commented that the
course is more interactive compared with their ogudbjects in the degree program and that
gives an indication of the student expectationslafad style of the discipline. These existing
L&T practices and student expectations need t@kert into account when developing EfS.
Despite the point above, focus group participagitstiiat a ‘hands on’ project would make

the course more engaging and fun as well as sugiprtlearning for sustainability.

Overall, students had a positive learning expegemith the course and gained an
understanding and awareness of sustainabilityanrttlustry and existing measures that can
reduce environmental impacts. Focus group partitfpendicated they gained broad
understanding of sustainability as result fromaberse including responsibility to society
and environment, respect for impacts on societyeamvironment and also taking into account
future generations. Videos appear to be a key L&ITt@validate what students had been
learning about sustainability in the industry ie tourse and demonstrate real life application
of technology and theory. Student participants &dsmd videos to be more engaging than

learning from lectures.
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The course highlights and investigates realistjgoofunities for change for sustainability

(e.g. emission reduction technologies) within ther@nt economic paradigm. Students have
to then research these existing change opportsiidretheir assessments. The teacher felt
that students need to learn about ‘realistic’ ofputies for change within the current
economic paradigm. While some students were ogitgrabout change in the industry, other
students felt that sustainability was not posdifgleause of the nature of the industry (reliance
on fossil fuels) and the profit motive. The teachepressed a challenge in engaging
unengaged students in the class (about 70% ofrgidecording to the teacher). Based on
the teacher’s comments, the teaching approach seeemgjage students who already have an
opinion and interest in sustainability yet not #disat are not interested in learning in general
or learning specifically about sustainability. Tdneestion remains, is it possible and if so,

how to engage students with no interest or previkmasvledge of sustainability in manner

that suits the learning style of the student cokorthat they feel a desire to engage in the

learning.
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Value of the Case Study Four for this research

Case Study Four is based on the delivery of inftionao students with
assessments focused on researching and presexistiggepractice. Rather than
exploring opportunities for paradigm change initidustry, the course takes a
realist view of the opportunities for change in th@ustry given the current
economic paradighi. From the four cases, this course is situated rnovards a
teacher-centred approach to L&T. Students had aratipositive experience with
the course, liked the teacher-centred teachingoagpr(delivery of information) and
expressed a preference L&T activities that leangétds teacher-centred
approaches. Data indicate that students gaineda@ersianding and awareness of
general definitions of sustainability and meastoesddress sustainability in the
industry, although they felt more room could be méat the development of new

ideas through creative, ‘hands-on’ projects.

This case study is important for the research eedishows that the L&T
approach students are accustomed to in the degrgeam is a key consideration
when deciding how best to meet the learning neédsstudent cohort and
implement good practice L&T for sustainability aotiog to the theory. The data
indicate that the depth of student participantri@ay in the course is not in line with
good practice EfS (for example, development of bdpias for sustainability
including problem solving, reflexive practice, exipatial learning, values
reflection, and so on were not indicated by th@)Jaherefore the question arises as
to how a cohort of students who indicate a prefeedor teacher-centred L&T can
be supported to engage in deeper, transformatathtapabilities building learning
in EfS.

2 The approach limits students’ ability to develbpit own critical evaluation of change opportursitie the
industry, be creative in problem solving, learrotigh experience or look for opportunities to bratmput
paradigm change. The nature of sustainability fsxdd and the target areas for change (that daffett the
financial bottom line) have been set, studentsegaired to research these and talk or write atheauh.
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5.1 Introduction

5.2 Building on the theory

5.3 Emerging concepts and practice
5.4 Qualifications

This dissertation askghat does good practice learning and teaching (L&r)sustainability
look likeand aims to describe characteristics of good jp@t&T in education for
sustainability (EfS) in higher education (HE) aaling to teacher and student experiences in
EfS courses in order to add to existing theory. L&®#ctices include pedagogy (teaching
approach), intended and perceived learning outc@meéd4 &T activities used. The research
undertaken did this by investigating the L&T praes used in the four case study EfS
course¥® and how effective these practices were for legrfiim sustainability, based on

teachers and students experiences in the courses.

Chapter Three outlines the major pedagogical cheniatics, learning outcomes and L&T

methods advocated in the literature. These included
Pedagogy or L& T approach for EfSinvolves:

= Learner-centred L& T founded on social constructivist epistemology l(iding self-
directed learning with the teacher’s role as ftatilir and learning partner, not the
‘expert’)

= Transformational learning (including deep learning, higher order learnimgrhing

as sustainability and reflexive learning)

3 The term ‘course’ in this dissertation (and caselsuniversity) refers to a single ‘subject’ whishdelivered
over one semester, and a ‘program’ refers to tigeedeas a whole made up of a number of courses.
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Holistic and systemic lear ning (including multidisciplinary, interdisciplinaritgnd
transdisciplinarity approaches, and the use ofiplalperspectives from differing
disciplines and collaborative teaching)

Capability building (including focus on skills, competencies or calits rather
than the acquisition of information)

Active learning (including experiential, participatory and collaative learning)
Real issues orientation (mimics real life through problem or inquiry bagadxis-

orientated learning)

The literature review argued that there is sigaiiicoverlap and interconnection between

these identified approaches, for example, all ghiwlearner-centred practice and are

interdependent to support learning for sustaingbictive learning supports capability

building or real issues orientation supports systeamderstanding and so on.

L ear ning outcomes associated with an EfS pedagogy cover:

Sustainability literacy

Systemic and holistic thinking

Capability and motivation for lifelong learning

Critical thinking and reflection

Reflexivity

Interdisciplinary skills and ability to work withakeholders
Foresighted, anticipatory and futures thinking

Working with complexity and uncertainty

Implicit development of values or value of learnangd reflection

Characteristics: empathy, compassion, self-motivedéind sense of identity

L ear ning and teaching activities to achieve EfS lear ning outcomes involve:
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Authentic assessment

Inquiry-based learning: Problem-based learninge cisdies, critical incidents and
simulations

Descriptive and visual conceptual tools: Mappiriggcams and models

Visioning projects: Future-focused visioning pragscenario analysis and back-

casting



= Situated learning: Place-based education, fielckwaod work-based projects

= Interactive, perspective sharing activities: Grdigtussions, debates, role plays and
stimulus activities

= Reflexive accounts

= Critical reading and writing

This research was informed by a Grounded Theoryoagh to explore the lived experience
of EfS in practice and gain insight into L&T exparces - what worked and what did not, for
learners and teachers, and what L&T challenges wigrerienced. The data collected was
then presented in the major categories of pedagbagpproaches, intended and perceived

learning outcomes and L&T activities.

In the results presented in Chapter Four we satathaf the case studies situated learning
for sustainability entirely in professional or dmary contexts. In the case studies we saw
elements of good practi@ecording to theoryo varying degrees, with Case Study One, Two
and Three very much in line with good practice tigesnd Case Study Four featuring some
elements of good practice. While the data largeppsrted the theory of good practice, the
different pedagogical approaches of the case statliew that what is good practice varies in
lived experience and L&T needs, and perceptiorgoofl practice vary to some degree
between disciplines and student cohorts. Please tethe summary sections at the end of

each case study in Chapter Four for an overviethefesults from each case study course.

In this discussion we will look at the resultsight of the theory presented in Chapter Three
to explore commonalities and differences betweerré¢lsearch results and theory, and add to
the theory with new insights gained from this reskaThe discussion will firstly look at the
commonalities and differences between the researdhhe theory in the major categories of
pedagogy, learning outcomes and L&T methods, exgiand building on the existing

theory. As a consequence, this discussion will detrate both how the case study teachers
put the theory of good practice into practice, earplore the effectiveness of this practice
according to teacher and learner experietic€sirther, the discussion provides practical
examples of L&T practice, and also builds on theafrgood practice. The discussion will

then explore new concepts and emerging theoryctrabe added to existing theory described

in Chapter Three.

14 Learning outcomes and experiences described bigstparticipants in the case study courses aedbars
their recollection and perception of their own keag and experiences and therefore are an indicafio
perceivedearning outcomes and experiences
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Many of the approaches advocated for good prautitee theory were seen in differing
degrees in the four case studies. Some approadiiesaded by the theory were very
important for student engagement in learning preegsnd perceived learning for
sustainability according to students. This sectidlhnow describe the similarities and
differences in the results from each of the casdystourses with the elements of good
practice L&T according to the theory presented iagter Three.

Learning and teaching approach: Learner-centred

Blumberg (2009) defines ‘five dimensions of learnentred teaching’ which have been
summarised in Table 5.1. The purpose of this sumisao provide a context for the L&T
approaches used in the case study courses, frbgoeetical perspective, to guide the
discussion and to provide insight into how the$tedint approaches can be modelled or put

into practice in an EfS context.

Table 5.1: Five dimensions of learner-centred teaching

Dimension of learner-centred teaching | Description

1. The function of content. The degree o  Are presented rationales for their learning of eontto
to which students: solve real problems, learn about discipline specifi
methodologies, use inquiry-based thinking usedhén t
discipline

o Engage in reflecting and transforming content t&ena
meaning

o0 Use disciplinary ‘organising schemes’ to help dinoe
content

o Can use content for further analysis and ongoiagniag

2. The role of the instructor, where the o Creates a learning environment

instructor:

o

Explicitly aligns course objectives with L&T and
assessment methods

Uses appropriate L&T methods for learning goals
Uses interactive based methods

Articulates learning objectives

Encourages and supports students' motivation &wnieg

3. The responsibility for learning. Tt Responsibility for leening

degree to which learners develop: Learning to learn skills for the present and theiriel

o O ol o o o o

Self-directed, lifelong learning skills
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0 Self-assessment of their learning
0 Self-assessment of their strengths and weaknesses
o Information literacy
4. The purposes and processes of 0 Assessment is built into learning
assessment 0 The use of formative assessment in order to provide
ongoing feedback on learning
0 Teacher assessment is combined with peer and self-
assessment for triangulation
0 Authentic assessment
o Timely feedback
o Evidence based justification for learners' respsnse
5. The balance of power 0 Teacher encourages learners to explore aspedis of t
content independently
o Alternative views are encouraged
0 Opportunity for students to re-submit assessmengsin
‘mastery’
0 Open-ended assignments where students can takewei
directions or answers
o Flexibility on policies, assessment, L&T methods an
deadlines based on agreement with learners
0 Encourages students to take advantage of oppaetsinit
learn

Five dimensions of learner-centred teaching paeg#t and summarised from Blumberg (2009).

This discussion will now attempt to best descriimdase study courses using the dimensions
of learner-centred teaching in Table 5.1. HoweNergeds to be noted that further research is
required to confirm where courses sit on some @fctitegories with teaching staff. This
none-the-less provides a general picture of thesesun terms of learner-centred teaching.
The result of this review is that, based on thesedimensions of learner-centred teaching,
Case Study One, Two and Three were predominateipde centred, while Case Study Four

was teacher-centred leaning (see Table 5.2).

Table 5.2: Comparison of case studies with lear ner-centred appr oach

Learner-centred < Transitioning > Teacher-centred

1. Function of CS2,CS1,Cs3 CS4
content
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2. Role of the CS2,CS1 CS3 CSs4

instructor

3. Responsibility CS2,CS1,Cs3 CS4

for learning

4, Purposes and CS2,CS1,CS3 |CS4
processes of

assessment

5. Balance of CS2,CSs1 CS3 CS4

power

CS = Case Study

The following provides the rationale for the pla@smof the case study courses in the rubric.

1. Function of content

Case Study One was learner-centred based on the asatent in the course through
application, student ownership and interpretatioth @xploration rather than ‘acquiring
knowledge’. For example, theory was presentedudestts in lectures and workshops which
students were then asked to apply and make semsehafir assessment tasks. Learners were
asked to develop and evidence their own definitmfrgustainability and related concepts that
they could use to inform their assessments. Alratbsheory presented, based on
observational data, was explored through applioatiaeal-life professional contexts in
activities and assessments and in doing so, stueh@Te given a rationale for the content
knowledge. The application of content knowledgeriactice equipped students with skills for

ongoing learning through research and applicatfdowledge in future practice.

Case Study Two and Three had a similar approatietdunction of content’ dimension,

although their assessments différetHowever, Case Study Four leaned more towards a

15 Case Study Three student focus group participdidtsomment that they felt the teacher gave théot af
room to explore sustainability in their design piaein a creative manner, however they felt restd in what
they were able to present in the final productsttihey felt they were required to meet predefinatibns of
‘what sustainable design is’ at the end of thesieasments.
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teacher-centred approach. Although there was s@pertunity for debating some content
such as climate change in lectures, content wagedet to students in lectures with little
opportunity for students to apply content to sgveblems and develop their own ideas about
how sustainability can be applied. The teacher centad that the students weagightwhat
technologies were feasible for promoting sustaiitgbn the industry, rather than allow
students to explore this for themselves. This washbw students, from the beginning, that
sustainability is possible, however this potenyiallso meant that students did not develop
skills for ongoing learning; for example, beingabd assess for themselves what is, and is
not, ‘sustainable’ in their industry, why and hokline written and oral assessment tasks were
based around research and memorisation of techeslagd operations that were provided

by the teaching staff.

2. Role of the teacher

The role of the teacher was very similar in Casgl{sOne and Two, which could be
characterised as learner-centred in this dimensioooth case studies the teacher was seen as
a friend and partner in the learning journey basedtudent data. The teacher provided
support, guidance and feedback and facilitatedaota/e activities and assessments in
workshops where students learned from peers ané s&tse of the content. While the
teachers expressed their own views and valuessiaisability, based on observational data,
this was done to model values reflection, assumptand providing evidence to support
views. Different learning styles were accommoddkedugh a mix of activities such as
lectures, videos, group discussion, critical regdwariting, group work, concept mapping,
discussing, one-on-one time with the teacher, geesirers and so on. Learning objectives
and rationales for assessments and activities presented on lecture and workshop

PowerPoint slides, described by the teachers aadmthe course guide.

Case Study Three was also learner-centred leawithghe teacher facilitating practical and
interactive assessment activities in class, spediyi for the first group assessment. The
explicit presentation of learning goals and objextiwas however limited and student data
indicated that lectures were not interactive arad the course needed to be more interactive.
The students felt that the teacher was not sumgooti interactive enough. The teacher
commented that they presented themselves as ‘@xypert’ and attempted to present

sustainability in a ‘this is what the world is tagiabout’ manner in order to diminish their
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own authority when talking about sustainability ayke students the space to critique and

develop their own ideas.

The role of the teacher in Case Study Four appdarbd teacher-centred based on the
teacher's comments and student experience. Theeaas predominately lecture based and
the teacher’s focus was to convey content clearijhat students could understand, with
discussion or questions and answers in lecturasrieg to clarify material. Based on the
course materials provided to students there wides fidtionale provided which linked course
activities and assessments with learning objectiwvelscourse delivery catered to one learning
style. Case Study Four’s teacher commented thatafG#eir students seemed disengaged in
learning in the course, thus the teaching appreaemed to engage mostly students who

were intrinsically motivated to learn.

3. Theresponsibility for learning

All case studies placed responsibility for learngmgdominantly in the hands of students
when it came to assessment tasks. Case Study Queyéioprovided far more guidance on
how assessment tasks could be completed, almatdestudents at times through the
problem based learning (PBL) process and othesassmnt activities like article analysis
(more about self-directed learning as good pradticke context of PBL and sustainability is
discussed later in this section). However, in eahbuilding student capacity for ongoing
learning or taking responsibility for ongoing le@gnin future practice, Case Study One, Two
and Three all featured activities and assessmetslp students build ongoing learning skills
including research, self-management, and applicatiils. Case Study Four again was more
teacher-centred with students learning skills seegch, however not in relation to problem

based activities where students need to apply kedyd and develop higher order skills.

Peer feedback as part of learning was seen in Stasly Three and Four through group
presentations, and self-assessment was seen irb@aeOne and Two in the form of
reflective components of assessments where studstgsted on their own learning. Case
Study One and Two also used feedback in the Fisin@eBend Development (FBD)
response (in Case Study Two) and FBD report (ireGiady One) from students in each of
the case studies to support interdisciplinary legrnLearning from peers in all the case

studies could have happened through group work.
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4. Purposes and processes of assessment

Case Study One, Two and Three integrated the aseasprocess with the learning process
with assessments completed in workshop time andngalse of interactive learning. The
assessments in these case studies were also fa@natise Study One allowed students to
submit drafts as a hurdle requirement, while CdadySTwo featured weekly assessment
scenario responses that the teacher would provittemwfeedback on and return to students
over the semester in preparation for the end oeséen test. Students in Case Study Three
drew on what they had learned and developed in tingti assessment in their final individual
assessment. In all three case studies the teamdmesl available to provide ongoing feedback
to students when they required it. Case Study Owe,and Three allowed students to
develop their own answers and provide evidencéhiese which was assessed, for example
developing learners’ own definitions of sustainiépénd related concepts. None of the
courses of the case studies included formal pessament or self-assessment of learning.
Authentic assessment, that is assessment whicksasseapability development and deep
learning through experience in engaging with compled real life problem responses
(Newton 2008), was seen in Case Study One and Thichvemployed PBL as the basis of
assessment, and Case Study Three which involveasessment of a design and application
of sustainability to that design. In all three loése cases (one, two and three) assessment was
intended to be based on real world tasks thateapeired in the professional context in line

with authentic learning as defined by Blumberg @00

Data was not collected on the extent to which sitgleere allowed to re-submit assessment
tasks in order to ‘gain mastery’. This was not seypolicy in the case studies, however may
have been done by teachers on an individual bagisut the researcher’s knowledge.

Likewise, comment cannot be made on the ‘timefréanéeedback’ element (if students were

given timeframes for teacher feedback), as thismwea®bserved.

5. Balance of power

As in the other dimensions of learner-centred jracthe balance of power varied across the
case studies. To a large extent Case Study Oneand/d hree allowed students to explore
and determine course content through their assedsasks; they were able to develop their
own creative responses to building, planning arsiigthechallenges through applying their
own evidenced understandings of sustainabilityoligh research and group discussions,
students took content in their own directions itlassessments. Following on from this,

students were able to express alternative views tivéir responses based on their own
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understandings and evidence to support these daddnsgs. In this way, assignments were
open-ended and allowed for more than one answerte@bin Case Study Four was largely
predetermined and students were asked to resdasditther thus leaning towards a teacher-
centred approach in this regard. Data from thisassh cannot provide light on the flexibility
of the teacher in terms of deadlines and assesgmécies to meet student needs or ‘mastery
grading’. This was not course policy, however mayeéhbeen done by teachers on an

individual basis without the researcher’s knowledge

An element of the learner approach is learner-thetearning, which was seen in varying
degrees by the case studies and overall seemedsionirething that students enjoy. However,
consideration of the amount of support that is jges to students, particularly those in first
year courses is an important consideration. Thppsts others' findings on self-directed
learning in EfS (Hegartgt al.2011). Case study teachers felt that studeniseakdiffering
levels of support. So self-directed learning isjost a matter of sending students out to
undertake their own research independent of thehéa input or support, as would be the
situation with a wholly learner-centred approadiudgnts in all case studies really valued
teacher support in their learning process, regasddé the L&T approach taken. Student
participants in the case studies were quick to centrwhen they felt they were not given
adequate support or guidance through their learinitige course and this had a negative
impact of their learning experience. This findisgimilar to that found by Hegarét al.

(2011) in research undertaken on student learnipgréences in a stand-alone first year
sustainability course. The authors argue that,itteelgarner-centred approaches being ideal,
when teaching first year students, a mix of teace@tred and learner-centred approaches is
important to assist students who may not be configtetackling both the complexity of
sustainability and self-directed learning simultauy in PBL. This however does not mean
that teacher support is necessarily teacher-cerdeethe authors comment, it can be seen as
part of learner-centred practice whereby the tegpirides initial support in a course and
slowly increases students’ responsibility for theim learning (Blumberg 2009). So while
the literature advocates self-directed learningffd (Barth and Burandt 2010, Cotton and
Winter 2010, Fortuin and Bush 2010), care mustkeri to understand what this involves in
the context of learner-centred practice to ensooeigh support is provided for students
initially to feel comfortable and confident with dertaking complex tasks associated with the
like of PBL, especially when engaging with the cdemxpconcepts of sustainability for the

first time.
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Across all four case studies, having a supportnee@ositive teacher-learner relationship
seemed the most important for student participgsitive learning experiences, regardless
of the extent of learner-centred practice. Studeta in Case Study One and Two showed a
very strong preference for the positive, supporéind friendly relationship that was
established with the teacher. These students cotechémat teachers in these two case studies
were like friends and therefore felt comfortablelseg help and expressing their views.

While Case Study Three was learner-centred leamuiagrding to Blumberg’s dimensions of
learner-centred practice, student participantsessgad a degree of dissatisfaction with what
they perceived to be a disengaged teaching apprdachperception of a disengaged

teaching approach could be for a number of reag@mrsaxample, student participants in this
case study also expressed dissatisfaction witkattkeof interactivity in the lectures, so this
could have impacted their view of the teacher dije@ther than what the teacher did in one-
on-one time with students and groups. The teadeercemmented that they did not want to
express their personal opinion about sustainapilityich was done by teachers in the other
three case studies. Students may have perceieddhion-engagement with what the teacher
was teaching. Also, students may draw on past expEs with teachers to make judgements
on what is an ‘engaged teacher’ which could aléecatheir perceptions. In the workshops
observed in Case Study Three the teacher did oiteiith students after the lecture, and
asked and answered questions so there was a faeglober engagement with helping
students. Focus group participants in Case Study &pressed positive feedback about the
teaching approach commenting that the teacher assignate despite this course being
predominantly teacher-centred. These data indtbatehaving a positive relationship with the
teacher, where the teacher is perceived by stutiebis ‘engaged’ with the content and the
learning process, is universally important regesslief whether a course is learner- or teacher-
centred leaning. This links back to the theory @d practice sustainability which also
advocated for positive student-teacher relatiors{iNECE 2012) which, based on this
research stands aside from learner-centred praaticecan occur even when the relationship
is hierarchical in terms of a teacher-centred aggimoHaving a ‘passionate’ teacher was
something that was greatly valued by student ppdits in all the case studies and is

something that will be discussed further in secB@Emerging concepts and practice.

Learning and teaching approach: Active learning
The research showed that active learning occurréhse Study One in the form of the major

assessment, the FBD report, which was based orLarf@8el where groups worked as teams
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to develop a sustainable inner city developmentoh@ on their research, the design brief
and their definitions of sustainability. Workshapere also very active in terms of group
work and class discussion with students contrilgutireir ideas throughout workshops. Case
Study Two also featured active and collaboratieerieng through weekly scenario responses,
again based on a PBL model and group work to devwelsponses. Further, these students
worked in groups to brainstorm responses to the pBIposals from Case Study One
students. For support, there were weekly lectudeaativity class brainstorming sessions
where knowledge and understanding were collab@igtivonstructed with the teacher using
mind maps on the white board. Case Study Threehadollaborative learning assessment
where students worked in groups on a sustainaligmieresearching, applying and
developing their own design and justifying theioes as part of the group assessment.
Active learning was more limited in Case Study Faith students working individually in
tests and the final report. There was group workvim presentations however, and based on
observation, the majority of groups did not workllaboratively’, rather split tasks and
presented sections separately. The main objectitleeise presentations was to research and
present information on a topic given by the teacbemhile there was a group work
component, there was little evidence of experiémparticipatory or collaborative learning in

Case Study Four.

Interestingly, disciplinary expectations of L&T alkad an impact on what the student
participants found to be ‘interactive’ learningr fxample in Case Study Four, which was the
least learner-centred approach, students felthitvas the most interactive course in their
degree, while Case Study Three which had a nunfdeamer-centred elements, students
wanted more interaction. So in terms of engagenseletarner-centred approach is important,
but what constitutes interactive learning is rekto what students expect. However, while
relative interactivity may lead to students feeling sagidfthat their course was interactive as
seen in Case Study Four, this does not necesbailty practice based skills and knowledge,
necessary in learning for sustainability accordmtheory. While relative interactivity may
engage the inherently motivated students, the garpbactive learning is to foster deep
engagement across the student cohort and learaibg.dEven though student respondents in
Case Study Four felt the course was interactivetehcher observed that 30% of their student
cohort was engaged. Importantly, without activeriesy, capabilities based outcomes and
transformative or deep learning may not have d@ezloResearch on how students react and
engage with self-directed, learner-centred learpimgesses and the use of learning methods

like PBL would provide valuable contribution to L&Teory for implementing EfS in degree
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programs where student expectations of learningeaeher-centred. Case Study Four would
make a good site for further research in applyiogdgpractice and undertaking extensive
research on student engagement and learning tomdetehow good practice is perceived by

these students who are not accustomed to activarga

Learning and teaching approach: Real issues orientation

Real issues orientation was something seen iraa# studies with theory situated in
professional or disciplinary contexts and practigale and Newman (2005:357) argue that
‘sustainable development is not a theoretical pyrsut by its nature is rooted in praxis.’
While sustainability content was situated whollypiofessional contexts and had a ‘real
issues orientation’, that is sustainability wasalw linked to real professional problems and
examples in all the data collected from the caséiss, the theory was not always applied or
put into practice; spraxiswas not evident in all case studies. Learners egplieory to real
issues through practice in Case Study One, TwolTanee, while Case Study Four students
were asked to research existing technologies éuiith a teacher-centred approach as
discussed previously. Formative assessment andrgtueflection on learning is a form of

praxis, which featured predominantly in Case Stiahp.

Through the case studies, this research indich#&situating content in professional contexts
was important for learner engagement and demomsjreglevance of sustainability for
learners. The one common pedagogical approachsaallasase studies was to situate
sustainability in context rather than discussingsitan abstract theory. In some cases situating
sustainability in personal contexts (for example Hrological Footprint assessment in Case
Study One where learners reflected on personaldtepd consumption) was also
undertaken, however this personal link was not comacross case studies. The majority of
student participants across the case studieshdlstustainability was relevant to their future
profession and degree program and important to lelaout, regardless of their year level,
background or discipline area. Therefore this iat#is that situating sustainability in
professional practice is important for demonstatiglevance of sustainability and fostering

learner engagement.

The research shows that situating sustainabilifyr@fessional or disciplinary contexts and
achieving higher levels of perceived course relegaamongst students can be achieved in the
absence of theory-based good practice L&T, yenhkraengagement in the courses varied.

This indicates that engagement is possibly linketihé L&T approach rather than a ‘real
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issues orientation’. For example, learners can uakie a teacher-centred course that embeds
sustainability within professional practice and eoaway with the understanding that
sustainability is important to learn about. The licgtions of this are that while perceived
course relevance is an important indicator of dasuability course’s success, engagement
(and learning outcomes) also need to be considerdetermine capabilities outcomes for
students to put sustainability into practice (siseussion regarding learner empowerment in

section 5.3).

This research cannot determine the extent to wditalating sustainability in professional
context helped students develop capabilities fetasnability in practice. The level of praxis-
orientated learning advocated in the literatureghors such as Cotton and Winter (2010)
differed due to the varying levels of learner-cedtapproaches taken in the course. This point
is explored in this chapter under the section ‘bdjpg building’. It can however, be assumed
that through situating sustainability in professibpractice, learners are better positioned to
apply sustainability in future practice than leaghabout sustainability theory in abstract

ways, and see the relevance and importance of @going

Interestingly, student participants from Case Sflidsee, particularly those in the focus
group, commented that the course focused too mughaxtice, rather than exploring the
theory of sustainability as it relates to practitleese students felt overwhelmed in their first
year learning about the theory and techniques sifjdepractice and sustainability and how it
applies to practice simultaneously. The idea bethirglpedagogical approach in Case Study
Three was to present sustainable design practigoad design practice’, which is in line

with the theory of good practice L&T for sustairiéapi These focus group students’
comments do not challenge this theory, howevevigws must be noted as they indicate that
care must be taken to allow students the time pdoex and grapple with the complexity of

sustainability theory while it is applied.

Another important point to note about situatingtaumability in professional contexts is the
availability of examples, resources and case ssuti@ situate sustainability in professional
practice. Due to the uniqueness of sustainabititycation (see Chapter Three), limited
resources are available which make connectionsdetwustainability and professional
practice. Teachers from Case Study One and Tw@ladssional backgrounds in areas other
than the discipline they were teaching into and éwguerience in teaching sustainability in

different discipline areas so you could say wefeatifvely teachers of sustainability.
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However, teachers in Case Study Three and Four quesiied or practicing professionals in
the case study discipline areas and they usedrbisledge to link to sustainability.
Teaching sustainability for these teachers wasdively new teaching endeavour. The
challenge for teachers in Case Study One and Tveaevanderstand the professional
contexts in which their students were learning alsastainability so that sustainability could
be effectively embedded in these contexts, andhi#enge for teachers in Case Study Three
and Four was to understand sustainability in opgra sustainability lens on disciplinary
contexts that they were already familiar with. Bhsa observation, research and effort are
required from the teacher to select interestingratel/ant case studies and examples, and
then help students understand these through aieability lens’. Based on the researcher’s
own experience working in a teaching team of 8edXhers in a large common sustainability
course (for more information on this course seeatgget al.2011) including a range of
disciplines, being creative in sourcing materiald belping students make connections
between real issues and sustainability is a ketyghdr& T for sustainability. Limited
resources specifically for L&T such as text bookg( that make connections between
engineering and sustainability, design and sudtditya building and sustainability) exist
therefore it is the teachers' responsibility toelep these as part of situating sustainability in
professional contexts and giving courses a reaessrientation. This demands care for L&T
in EfS on the part of the teachers: in terms ofivatibn to seek out engaging content,
understanding of sustainability in order to creainapply it; and reflexive teaching practice
so that materials can be reflected on and charigkdyi are not supporting the intended

learning.

On the other hand, using a learner-centred, indpaged pedagogy means that there is less
emphasis on teaching content and demonstrating bekween sustainability and professional
practice. This allows both teacher and studenkpboee the connections through shared
learning. This approach is more in line with Stegls (2003) notion of educaticas
sustainability or sustainable education and desmieg described in Chapter Three, where
the meanings and application of sustainabilitycargtinuously shaped through the inquiry
process and ongoing learning. The use and develupohéextbooks on sustainability such as
‘sustainability in engineering, may lead to susditity and its professional applications
being viewed in a prescriptive way by both teaclaed learners, a move away from the
practice described by Sterling (2003). The limigaasting resources that link sustainability
with professional contexts can be a strength itesusbility education as this encourages
both innovative teaching practice and inquiry basadning. Perhaps texts that document
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approaches taken to sustainability education irpthé&essions as a resource for teachers (and
learners), rather than textbooks, will promotedbetinuation of reflective and innovative

teaching approaches.

Learning and teaching approach: Capacity building
All of the case studies supported skills developiieowever the emphasis on skills
development compared with acquisition of informatamd what kind of skills differed from

case to case.

Case Study One featured predominantly capabilisetdearning outcomes with the
acquisition of information as a learning outcontes (ability to define sustainability and
understand the five capitals) making up two oftfidearning objectives. These learning
outcomes were aligned with learner-centred actisifuch as PBL and reflective assessments.
Lecture content was applied in workshops througioua learner-centred and interactive
activities so learning went beyond memorisatiooaftent to higher-order learning,

developing evaluation, critical reflection, apptioa and problem solving capabilities.

Case Study Two also included skills based learabjgctives in three of the five learning
objectives listed for the course. Two of the leagndbjectives related to awareness and
understanding of sustainability theory and concaptsthe relevant professional body of
knowledge to situate practice. Three skills badgdatives included ‘professional skills
related to the development, analysis and applicaifacontent and professional knowledge in
multiple scenario-based learning exercises’ andares and critical analysis skills and ‘Skills
in professional engagement, collaboration and wtisttiplinary team work’. Similar to Case
Study One, these learning objectives were alignéa predominantly learner-centred

activities such as PBL and interactive group wartvities.

Case Study Three featured learning outcomes whiiébcaised on the application and critical
evaluation of knowledge, rather than only comprsimn Learning outcomes included
‘examine, analyse and evaluate theoretical priesiptexamine and apply cultural, social and
ethical considerations and responsibilities’, ‘Mg&agour learning as an individual and in
collaboration with others’, ‘examine, critique, agaluate underlying principles and
concepts of sustainability’, ‘apply sustainabilisinciples and systems to textile design

contexts’, ‘develop and evaluate ethical and soatde design strategies appropriate for
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textile design practices’ and ‘examine and reftacthe role of the textile designer’. These
learning objectives were aligned with the two assemnt activities that supported application

of theory in practice.

Case Study Four featured predominantly knowledggeiaition learning outcomes such as
‘knowledge of Sustainability of air transport syste climate change and the aviation
industry, Policies for climate change and howfieetls the aviation industry’ and so on.
Technical and professional skills and analytical aammunication skills were also listed as a
learning outcome and made up two of the eight legrabjectives. The course assessments
and activities reflected these learning objectivéh students required to demonstrate their

understanding of technologies, operations and igslitirough research assignments.

This data shows that learning objectives in the ciisdy courses align with the kinds of L&T
methods employed. Case studies featuring skilledbesarning outcomes included more
learner-centred capability building activities assessments while Case Study Four focused
on teacher-centred activities that aimed to dematesstudents understanding of content and
develop research and communication skills. Basetth®tearning objectives stated in the
course guides, the first three case studies appelmvelop learning of content knowledge
through application and evaluation of theory (rathan repetition of theory) so students both
develop their own understandings and learn skillsgplying, analysing and reflecting, thus

building lifelong learning skills.

Interestingly, all four case studies did not exfiidist capabilities outlined in the literature

of good practice such as: systemic and holistitkihg; foresighted, anticipatory and futures
thinking; and working with complexity and uncertginThat said, Case Study Two explicitly
mentioned collaborative working and multidisciplipavorking and Case Study One, Two
and Three listed critical thinking and reflecti@ase Study Three also included the ability to
develop and evaluate ethical design, so theref@rability to incorporate ethical dimensions
into practice. This means that the discourse ard¢egthing outcomes described in the theory
is not echoed in the stated learning outcomeseot#ése study courses, yet are being
developed implicitly through some L&T practicedlire case studies (see results in Chapter

Four).
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Teaching approach: Transformational learning

Deep learning in EfS means that learners are noghaught what to think, but developing
‘the dispositions necessary to act successfultyifierent contexts’ (Barth and Michelsen
2013:111). From this research it is difficult taelenine if students experienced a
transformation or ‘metamorphosis’ (Armstrong andHegv 2013:4) of their beliefs. Learning
aboutsustainability was certainly indicated by studeatticipants although the depth of this
learning differed across the case studies. Sonagestyarticipants referred to only learning
about sustainability without explanation of whastsunability is. Others noted learning about
concepts and elements related to sustainabilitydireg: understanding of impacts of actions;
seeing interconnections; thinking about future gatens, seeing things from a different
perspective; understanding environmental impacid;seeing with a broadened scope.
Generally responses related to learning or chaimggénking did not indicatéow students
understand sustainability, with students mostlyita about ‘sustainability’ rather than
delving into the concept’s meaning for them; foammple ‘[the course has taught me] to live

a more sustainabl[le] life and save the planet’.

This brief description of sustainability from mastyident participants across the case studies
may indicate that students achieved surface legqumrirare only able to articulate surface
learning about sustainability. As defined by Raems(2003), surface learning is the
memorisation of separate facts or pieces of inftionavhereas, in deep learning, students
are able to organise concepts into a ‘coherentevlaold link these with existing knowledge.
Therefore, new conceptual frameworks are devel@med deep learning that interlink with
existing knowledge and integrate new learning amtmowledge system. When analysing
students’ comments about their understanding aaswbility in professional practice, there
is little indication across the case studies ope@edevel knowledge organisation or
conceptualisation. For example a comment such lzavé learnt we need to be sustainable’
does not indicate that the student understands sustainability means nor has really
grasped the complexities of the concept of sudbdityarelated concepts (such as
intergenerational equity, balancing the triple bottline). Therefore, with the exception of a
small number of comments across the case stutiErg was little indication of holistic, deep

understandings of sustainability in the data codidc

Further research is needed to delve deeper intoilgaoutcomes before conclusions can be
drawn on the depth of learning and transformatita bccurred in the case study courses.

The lack of articulation of deep, transformatiolearning could be the result of the data
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collection methods which relied on student peraeystiof their learning. The data broadly
indicate that student participants were not abkeatgily reflect on learning from their course.
Given that ‘the explicit focus on reflective leargipractice is relatively new to many
undergraduate environments’ (Hegagtyal. 2011:458) and with some student participants
even articulating the challenge of reflecting oeithearning (see Case Study Two), it may be
that students were not able to fully articulatertlearning. However, given that reflection

and reflexivity are foundational capabilities oBtinability, it suggests that deep learning

and capabilities development related to reflegbrectice were not achieved.

The relationship between transformation and engagement

According to Warburton (2003), engagement is esaldior deep learning and part of this
engagement is learner interest in the subject antkpred relevance of the course (as
discussed above). Student engagement varied gbesase studies based on both the
teacher’'s comments about student engagement amdtatdent comments about their
engagement expressed in focus groups and survagedB®n student participants’ ability to
reflect on deep learning in the course, this reseamdicates that student engagement in
learning is not, in itself, sufficient to supporeap learning for sustainability. Case Study One
students expressed high levels of engagement hetlbdurse, however were limited in their
comments about what skills or learning they achdewmdicating that more than engagement
and relevance is required to support reflectivetra, which is an essential practice of

transformational learning according to theory.

Overall, this research indicates that learning Whasters deep transformation is more

difficult to measure than is student engagementovedall experience of the course.

Learning and teaching approach: Holistic and systemic learning

Learning about or developing capabilities in hatistnd systemic thinking was seen in
different ways in the four case studies. The d#ffere between the case studies was
predominately related to whether the courses askatnts to engage in activities and
assessments that prompted systemic thinking,tbeif taught about concepts that are based
on holistic thinking such as intergenerational ggquFor example, in Case Study One
systemic thinking and approaches to problem aralysre prompted through the Eco
Footprint assessment which demonstrates systemseand effects of consumption and in

Case Study Two weekly PBL activities required stugdéo apply concepts such as ‘future
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proofing’ (long-term thinking), carrying capacitgf(ecological systems), balancing the
ecological and the social in decision making. Is€8tudy Three, systemic thinking was
primarily encouraged through life-cycle analysiijlerin Case Study Four, students learnt
about the Brundtland definition of sustainabilitydetherefore were exposed to the concept of
intergenerational equity. Therefore, students égepeed systemic ways to understand issues
in the courses. Teachers in Case Study One, Tw@d larek explicitly stated that systems
approaches were included in the courses. The dégrekich students thought systemically
about issues, as a learning outcome however, ig difficult to determine and is explored

further in the following section on learning outcesn

Learning outcomes

Learning outcomes were measured as a general iiwicd what pedagogical approaches
and L&T methods support learning, specifically daifites for sustainability. Learning
outcomes were intended to be measured based @nsfuerspectives and observational data.
The data collected indicate that students’ abibityeflect on their own learning was limited,

so even general indications of learning outcomeddficult to determine. As described
above, student participants mostly discussed lbarningaboutsustainability, rather than
indicating deep transformation of values and cohedgrameworks and development of

capabilities for sustainability.

This research found that while collecting data ctivéies that support capabilities
development is relatively straightforward, measyicapabilities for sustainability as a
learning outcome is a challenging task. While thsearch did not set out to measure actual
learning outcomes, as it was beyond the scopé] @ttempt to collect data on perceived
learner confidence in applying sustainability, péred skills developed and perceived
confidence in specific capabilities for sustainisilStudents were asked about the skills they
felt they developed. The notable trend acrosstadlent participants was that they seemed
more comfortable articulating what they had learaledut,rather than the skills they felt they
had developed. Similarly there seems to be a atgaléor learners reflecting on their learning
outcomes, beyond understanding and awarenesstafralslity, associated measures, and
how these relate to professional practice. Pagiipin all four case studies provided very
limited feedback on skills/capabilities they had@leped through the courses, with some
students from Case Study Two even commenting #iletcting on learning itself is very
difficult as described previously in this chapfBne question arises as to how well students

understand and reflect on their own learning; refmening that, according to theory,
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reflection on learning forms the basis of reflexpractice, transformation and ongoing
learning, important for sustainable practice actwydio theory. Given this, perhaps it is
paramount that learners are explicitly encouragéistly identify, then reflect on and finally
nurture capabilities for sustainability throughithearning in EfS. This was attempted in
Case Study Two and to a degree in Case Study @hephld be brought to the forefront of

learning for sustainability.

Another noteworthy observation about researchindesits' perceived learning outcomes is
the high levels of confidence students expresseegards to applying a number of
capabilities for sustainability. One of the restiamethods used in the Case stid@ne and
Two involved a survey of student’s perceived coerfice in applying a number of capabilities
for sustainability found in the literature (see &pgix 5.6 Example of self-rated perceived
confidence level survey for an example of this syjvStudents in Case Study One and Two
were asked to rate their perceived level of comfiigeat the beginning and the end of the
courses. The data collected showed that studette ifirst two case studies were very
confident in all of the capabilities for sustain@bi(including skills such as complex problem
solving, stakeholder engagement, systems thinkigigsa on) at the beginning and remained
so at the end of the semester. Given that Case 8tnd and Two featured different L&T
practices, were based in different disciplines, laad students with differing levels of
previous learning about sustainability, there ddtlappear to be any correlation between
these factors, the students' perceived learningreqce in courses, and the self-rated
confidence levels. The consistency of the resotigates that further research is required to
determine what, if any, correlation exists betwstrlent perception of confidence and the
effectiveness of L&T practice. Higher perceived fidence levels could indicate a lack of
appreciation for the complexity of applying susédiitity. For example, students with a deep
understanding of professional applications of snatility may feel less confident applying it
in their future professions than those who havertase or shallow understanding of

sustainability. However, this needs to be explanefdirther research.

18 bata from this research method was not includetidmresults chapter because it was not undertakeérei
second two case studies and students' self-ratéilence levels did not provide insight into wh&TL
practices or other elements were important for ligieg learners’ confidence in applying sustain&piRather
the data from this method indicates that percec@didence is ‘detached’ from actual learning eigwe, a
finding which requires further investigation thatdeyond the scope of this research.
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Learning and teaching activities

Of the L&T activities used in the case studies,RBd activities stand out as most engaging
and rewarding for students, as well as most chgilhgn In Case Study Three and Four there
was a slight preference for teacher-centred owiddal based activities, while class
discussions were valued across all case studieat Wains to be tested in further research
is the learning outcomes from specific L&T actiggti These activities would need to be
tested separately with base-line data first cadéeind learners undertaking through the
activities to determine the learning outcomes. foflewing details how the case studies

applied the different L&T activities found in thigerature and findings from this.

Authentic assessment

It is difficult to determine the extent to whichthentic assessment was used in the case
studies without analysis of the teachers’ feedl@aakmarking sheets for the students’
assessments. It can be observed, however, if flepwas assessed while students were
engaged in active and inquiry-based learning. Dubé PBL nature of the major assessment
piece in Case Study One, students did engage heatit assessment. Part of the assessed
component of this activity included requirementieflection on practice and students'
learning submitted as part of students' reportseCGudy Two students were also marked on
the degree to which they applied content to tresponses, and for the depth of their
understanding and application of the interconnestinetween theory and practice. The PBL
style of these assessments allowed students ty kppledge and learn through doing,
including capability of reflection on practice. Raftion, depth of thought and understanding
through application were included in assessmetdr@iacross the PBL assessments. Based
on observation and teacher comments, authentisassat such as PBL with reflection
forming part of the assessment is very useful ippsrting capabilities for sustainability such

as reflexive practice for lifelong learning.

Inquiry based learning: Problem based lear ning, case studies, critical incidents and
simulations

This style of activity was seen in Case Study Awey and Three. PBL was in the form of
the major assessment in Case Study One and in ywsedharios and an end-of-course test in
Case Study Two. Case Study Three’s first assesamasived working on a design and
applying a sustainable design principle to thisgteso, while not executed in a PBL manner,
it required students to problem solve working cesapively in groups to apply sustainability

and justify this application in their designs.
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Descriptive and visual conceptual tools: M apping, diagrams and models

Descriptive and visual tools were used to a cegatent as a L&T aid in the case studies,
predominately in the form of mind-mapping was see@ase Study One and Two. Case
Study Two was the only course to include this estatyy for representing problems by
mapping them out in student’s weekly scenario rases. This however was not a
requirement. Therefore, while visual tools weredugeassist in unpacking content or
representing problems, techniques for mapping problusing systems diagrams or causation
mapping in the manner in which they are advocatate literature (see Chapter Three) were

not explicitly taught.

Visioning projects. Future-focused visioning projects, scenario analysis and back-

casting

The PBL activities in Case Study One and Two inhtyénvolved a focus on problem
responses that are in line with principles and esilof sustainability in the long term, while
Case Study Three assessments and activities piyraadd life-cycle analysis to apply
sustainability to design practice, which also ides a focus on use and end-use of a product.
In these ways Case Study One, Two and Three swidame required to undertake future-
focused visioning as part of their problem or desigalysis and responses. The requirement
to apply concepts such as ‘future proofing’ in C8sedy Two and intergenerational equity in
Case Study One, asks students to think about theefuNone of the case studies however,

used specific activities or approaches such as-basting or scenario analysis.

Situated lear ning: Place-based education, field work and work-based pr oj ects

Situated learning was not seen in the case studaese Study One and Two attempted to
emulate workplace environments with in-class PBéeasments, however none of the case
study courses situated learning in professionabarmunity settings outside of the

classroom. Interestingly, this did not affect thedent participants' learning outcomes that
sustainability was relevant to their professiortsisTesearch indicates that situated learning is
not necessary for students to understand the siofes relevance of the courses. The
research however cannot comment on the benefitafmbilities development that may be

developed in situated learning.

A number of Case Study Three and Four focus grespandents expressed doubt about the

realistic opportunities of implementing sustaindiin their future professional practice
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given the profit motives of their current indussii®erhaps these students would have
benefited from situated learning where they cousgpgle with the realities of implementing
sustainability in professional practice to bettederstand opportunities to apply what they

had learned in the course in their future professdipractice.

I nter active, per spective sharing activities: Group discussions, debates, role playsand
stimulus activities

Group discussions and sharing was found in all sas#ies to varying degrees. Sharing and
discussion was built into every activity and assesg in Case Study One and Two either in
small groups or as a class, while Case Study Tihokeded group sharing and discussion in
the first assessment. Case Study Four allowedfoesclass discussion and questions during
lectures and also at the end of presentations. &owte plays and debates were not seen in
any of the case studies. In all cases, stimulusgit&es were used to varying degrees with the
use of examples or videos to prompt questions &ulissions. Based on observational and
student participant data, the extent of discusgias based on the level of learner-centred
L&T approach. For Case Study Two and Three studksgtondents, class discussions were
seen as an important activity for their learnings€ Study Four student participants
commented that they found group work least helfgfutheir learning. The students’ negative
group work experience could be due to a numbeeadans, such as: expectations of a
teacher-centred approach (see results chapteifedirolass time allocated to group work; and
only two groups seemed focused on the task. THisartes that in order for students to
engage with group work, it needs to be supportealsh the development of skills in group

work and perhaps the need to build assessmenthatgroup work activities.

Reflexive accounts

Reflexive accounts include activities in which stots were asked to reflect on their learning
about sustainability and how their learning changed result of new knowledge. This
practice was particularly emphasised in Case Study where students were asked to reflect
on their processes of engagement with the actvitirealmost a weekly basis. Reflection was
an assessment criteria for the major assessméase Study One where students were asked
to provide an individual reflection on their leargithrough undertaking the course and the
challenges they experienced applying sustainab{igse Study Three students were asked to
reflect on the group learning process in theit fyr®up assessment and also reflect on their

own sustainable design philosophies.
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Critical reading and writing

Critical reading and writing and critical analysias an assessment criteria and learning
outcome in all case studies. Sustainability is iah#ly challenging so that understanding how
it can apply is inherently critical in nature. Howee, critical analysis of texts and the ability

to understand values, assumptions and worldviewenpimning different arguments was not
featured in all case studies. Case Study One s$patyfundertook critical article analysis of
course readings as part of the assessments. Rosmrasdded for students to undertake their
own critical analysis of sustainability itself ira€e Study One, Two and Three. In all three
case studies students were asked to develop theidefinitions of sustainability, justify

these and apply these to their projects. Case Sumdyencouraged critical analysis of course

readings, predominantly through class discussiopscking the ideas underpinning the texts.

Videos

The use of videos to base activities on is somagtthiat is not largely mentioned in the
literature. However, inclusion of videos was impaoitfor students in three ways: students
found videos engaging: videos that connected thandypractice in real life examples
legitimated what the students were learning incth@rse; relevant videos helped to validate
their learning efforts by demonstrating that susthility is relevant to professional practice.
According to Culleret al. (2012:49) for conceptual change to occur in lea;rtéhe previous
belief must no longer be satisfactory, and the helief must be intelligent, plausible and
fruitful’. Based on the data, videos appeared tviole a picture of sustainability as plausible,
intelligent and fruitful for the students to anext that teachers were not able to provide
through their own knowledge and arguments. Vidéas serve the purpose of presenting
alternative views that teachers cannot express thain own speaking positions (as described
by the teacher in Case Study One). The researatated that videos, which included ‘expert
opinion’, through examples of sustainability in ¢tiee, fostered empowerment and optimism
in students to show that sustainability is ‘retidat it currently exists in their professions, and
is possible. The use of videos however, must bd aseart of learner-centred activities
rather than passive transfer of information sostibéents have the opportunity to analyse the
perspectives and practices seen the videos anel ahdrapply these in the context of their
own views and understandings. Based on this reseanaking videos part of active class

activities is an important L&T aid. Further, stutewho watched videos recommended as
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supplementary materials, also found the experiengaging and effective for their learning

(as seen in Case Study Four).

Learner empowerment

Problem based learning that mimics real life otiséa scenarios appears important for
helping students feel empowered and TO see thatrappties for change towards
sustainability are possible in their industry. Egample, students from Case Study Three felt
their designs were not realistic, bringing into sfien their ability to realistically implement
sustainable design practice. Similarly studenSase Study Four had mixed opinions about
whether change in their industry was possible. &ttslfrom both case studies questioned the
economic feasibility of sustainable design in thedustries. Case Study One and Two
however featured PBL, and situated this learninfiwireal case studies, which appears to
have helped students practise tools such as e bottom line in 'real life'. This seemed to
encourage students to have more confidence in iagpsyistainability in their future
professional practice. This supports the theoryanfd practice described by Sibbel (2009)
who argues that self-efficacy is very importantébanging behaviour and implementing
sustainability in practice; arguing that this censupported through problem solving
activities, peer and professional support of leagnlt is important to note that learner
empowerment may also be influenced by where tlespective industries or professions ‘are
at’ in terms of implementing sustainable practiCieis, however, does not detract from the
need to encourage problem solving with real lifenscios; either simulated in the class room,
as seen in Case Study One and Two, or involvinéepsional input as advocated by Sibbel
(2009). The positive feedback from student paréinig across the case studies regarding

guest speakers supports Sibbel's claims aboutgsiofeal input.

Creativity

Supporting creative capability in learning in EfSHE is something that is not generally
mentioned in the theory of good practice. Howel/bgve proposed elsewhere that fostering
creativity should be a priority in course desigu aelivery for learning for sustainability
(Sandri 2013). Case Study Three was unusual irthileaeachers emphasised the importance
of creativity in their students’ learning, and bdbain the application of sustainable design

for their industry. The course coordinator commertet creativity is something that is taken
for granted in their discipline and that ‘creatyvi$ an incredible tool that our students have to
be able to problem solve’. This observation is iigant for learning for sustainability given
that addressing sustainability challenges is furetaaily about problem solving. Case Study

Three students recognised that they were engagaéaiive practice however, students from
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other case studies did not feel that they weregbetieative in what they were doing, despite
using sustainability frameworks to understand aedte problem solutions related to their

disciplinary areas (in their PBL assessments).

Addressing student resistance and disengagement with learning

A key challenge expressed by most teachers wagdewgage disengaged students. The
teacher in Case Study Four observed the most digedgstudents, while the teacher in Case
Study Three observed none, and in the other coamsas disengaged students were noted.
Based on comments by the teacher in Case Study Feeems a distinction needs to be
made between students who were disengaged geneitiiliearning in the course
(particularly with learning for sustainability agdrning in general) and students that express
their resistance to learning for sustainabilitydzhen their beliefs and values about
sustainability and its relevance. Past researstiduand that providing clear rationales for
courses (Hegartgt al.2011) and making the course relevant (Warburt@82@re important
for student engagement and addressing resistaeartong specifically for sustainability.
Blumberg (2009) also distinguishes between intcalyy motivated students that have an
interest in learning and those students that reqaitrinsic motivationBlumberg argues that
for students to take responsibility for their owarning, retain knowledge and be able to
apply it, using extrinsic motivators (such as ateerce requirements and participation marks)
to encourage non-intrinsically motivated studeatiearn is not effective. These insights plus
the data from this research indicate that a L&T simuld be to encourage students to be
intrinsically motivated through learner-centredgtice. The example provided by Blumberg
(2009) involves a teacher choosing to use weeklyagainstead of class presentations that are
developed by groups of students so that studectnte intrinsically motivated through both
preparing the games and playing the games. Futtifeegame activity requires focus in
undertaking games and creativity in game desigth sancontributes to these other aspects of
EfS.

Passionate teachers

Based on this research, students' perceived Ié¥ehoher engagement and passion
contributed considerably to their learning experésn The student participants valued
teachers who conveyed passion for the content@mediching. By comparison, teacher
neutrality may have an impact on the learners’ gageent in exploring sustainability.
According to Dillon and Grace (2004:415) ‘therevislespread disagreement about whether

teachers should remain neutral’ when teaching owatsial issues. By ‘controversial issues’
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the authors mean ‘significant numbers of people@gpout them without reaching a
conclusion’ (Dillon and Grace 2004:411). Sustaihighbiherefore could be considered a
subject area that contains many controversial gsdneorder for students to develop their
own perspectives on sustainability and not fed tikey were being ‘preached to’, the Case
Study Three teacher made a conscious effort taisotose personal views on the issues and
sustainability. What the case studies show howesdinat where teachers openly expressed
their passion for sustainability or their viewssurstainability, students found teachers to be
more passionate and engaged; and this helpeddtiuriengagement with the learning. Some
students in Case Study One and Two even commdmaethe teacher's passion made them
want to do their very best in the subject, indiogtihat teacher passion may also encourage

intrinsic motivation for learning.

Another notable point made by Dillon and GraceD@@15) is that the challenge ‘when
teaching about controversial issues is to recoghiaethey are often controversial because
the protagonists from their own worldview are applyreason and thereby arriving at their
different perspectives. Students need to exploveihas that individuals can apparently
arrive at different perspectives on an issue. thtoing them to multiple perspectives is
therefore an essential part of the methods of tegabout controversial issues’. Teachers
therefore have an opportunity to model this by iexh} stating their values and assumptions
and demonstrating how this forms their worldviem éxample of this comes from Case
Study One where the teacher was explicit about theivs and values on the weekly topics
and talked about what assumptions informed thesey Then asked students to undertake the
same reflective practice making it clear that treeemany values and worldviews and these
shape what people think and do and therefore sifiesl practice. In addition, this research
shows that where students felt they shared a fiyeartt trusting relationship with teachers,
the students were more comfortable and felt ‘siafexpress their own views and explore
values; the students did not feel there was at'agiswer’ and their views were valued
because the teacher was engaged in the topic adellew engagement in the learning

process.
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6.1 Introduction

6.2 What is good practice L&T for sustainabilityH?
6.3 Implications of findings for EfS in HE

6.4 Research limitations

6.5 Further research

6.6 Conclusion

This research set out to investigate what maked gggoning and teaching (L&T) practice for
learning for sustainability. It did this by undeitag research on four university level
education for sustainability (EfS) case study cesit® explore the experience of teachers and
learners, and to compare this with the theory aidgpractice advocated in the literature. This
study was undertaken to help fill a critical resbagap in empirical data on L&T practice in
sustainability. The research aimed to provide imsigto the lived experience of L&T in EfS

in higher education (HE), as a resource for edusgtnd learners) by adding empirical
evidence to support and/or challenge existing B&dty of good practice. It is expected that
this research will assist university educators usthalia and abroad to develop effective L&T
practice for EfS. The insights can also facilittte uptake of EfS by showing what is possible
in the sustainability learning endeavour in HEatidition, this study shows the strengths and
challenges of the research approaches taken anesmadommendations for future research
on L&T in EfS.

This concluding chapter will firstly reflect on thkey insights from the research and explore
the implications of these insights and the uniquetribution that the findings make to

research and practice of EfS in HE. It will thegtiight the research limitations before
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providing some key directions for further resedseled on the outcomes and insights of this

study.

This research set out to investigate what goodtipet&T for sustainability looks like in

HE. Recognising the limited existing empirical rexs# available, the research has followed
an inductive grounded research approach to ‘cagti@ net’ in order to explore many
elements of L&T practice. Its purpose has beeretelbp key insights into effective L&T
practice, rather than develop a set of rules ondgaractice’. Therefore the research
indicates, rather than tests, variables to prosiftieundation for further research into

assessing L&T approaches in EfS.

Combinations of different practices were seen indase studies, and these practices affected
student learning in different ways. Building onsthihe investigation indicates that, based on
the perceptions of case study teachers and stydmus practice L&T for sustainability
involves learner-centred practice, which, for aetgrof reasons, is important for addressing
the unique L&T needs and elements of EfS. Leareetred L&T underpins all of the
approaches advocated in the literature such asftranative learning, values reflection, and
real issues orientations. This research also shimatshese learner-centred approaches are
well received by students, or in situations whére type of learning experience was limited,

was desired by some student participants.

The research has shown there are several impadamntonents associated with L&T for EfS.
Firstly, reflective or reflexive practice is argutdbe a critical learning outcome of EfS, so it
is paramount that learners are encouraged to teftetheir own learning, values and
assumptions as part of activities and assessnigritsresearch indicates that one-off, or
sporadic reflective activities, are not enoughédwealdop this capability. It is also not enough
for teachers to discuss their values, and modkatife practice to students, in the absence of
reflective requirements that are built into aciestand assessments. Yet the research
indicates that even when reflection is built inteekly activities, students’ ability to reflect on
their learning is only marginally improved. Thisns surprise, given that reflexive practice is
not traditionally seen as a learning priority; aaly it needs to be, in order to support the
level of reflexive practice required to meet sushility challenges. Importantly, the research

does indicate that there is scope to integratectdin, and responding to feedback, through
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the assessments and class activities, and thargsudan be asked explicitly to articulate the

capabilities and knowledge they are developingutihctheir learning in EfS.

Following from this, supporting learners’ capalelt development through learner-centred
approaches and learners’ awareness of this learisiatgo an important part of good practice.
The research showed that students generally gameesderstanding of sustainability through
the case study courses and could see the profassadevance of sustainability in all four
courses. It is commonly theorised that in ordeaddress sustainability, learners need more
than knowledge about sustainability (see Chaptee@)h While sustainability content in these
case studies was situated wholly in professionatecds and had a ‘real issues orientation’,
the theory was not always applied or put into pcactAccording to theory, learning for
sustainability must support the development ofeaystand holistic thinking, reflexive
practice and lifelong learning to meet the evolvragure and needs of complex and ever-
changing sustainability challenges. These learoirtgomes are difficult to measure however,
and were beyond the scope of this research. Ndest)estudentglerceivedearning

outcomes were identified, and presented insightstire challenges for learners to reflect on
their own learning; this was the situation acrbesdase studies, regardless of the discipline

area.

Problem-based learning (PBL) is something thateam this research, appears to address
many of the unique L&T needs in EfS. Student pgrdints found this approach not only
challenging and engaging, but also rewarding. $tyike of assessment provides real issues
orientation and demonstrates to students, thraugih dwn inquiry, that sustainability is
relevant and applicable to their practice. It alswelops capabilities and can allow for
reflexive practice, depending upon the way in whidh structured. A significant challenge
for developing good practice for problem-based pahelent learning is finding the right

balance between self-directed learning and teasigort.

Based on students' and teachers' perceptions,gaotice also involves a balancing act on
the part of the teacher to support learning whiteviging students with the opportunity for
independent learning and to engage with learnidjefges that build capabilities. Care must
be taken to allow students the time to exploregmagple with the complexity of

sustainability theory while it is applied to ensstedents do not feel overwhelmed. This can
be seen in the PBL activities in Case Study OneTamul
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It is also important to note that the success ohswnstructivist approaches may not be well
received due to student expectations of learnirtgin This research indicates that
disciplinary expectations of L&T had an impact ohatthe student participants found to be
‘interactive’ learning and therefore, what congétuinteractive learning, is relative to what
students expect. However, whikdative interactivity may lead to students feeling sagidfi
that their course was interactive as seen in Cas®y $our, this does not necessarily build
practice based skills necessary in learning fotasusbility according to theory.

This research has shown that reflexive teachingtigris also important for good practice
L&T in EfS. Sustainability is a new educationatleavour in HE, which means there is

much room to shape the pedagogical approaches taiargh reflexive teaching practice and
testing new ideas in the classroom and assessniraitexive teaching practice that enables
pedagogical innovation, adaptation to the changatgre of sustainability in professional
practice, and changes in learning needs is an aaptoelement of good practice. Based on the
research undertaken, there are no textbooks oaisastlity or set curricula that would be
found in traditional disciplines. However, thisnist necessarily a weakness of EfS but rather
an opportunity for teachers to innovate in theirfL@ractice and learn from others’ practices.
Reflexive practice involves balancing the needstofients, teachers and external stakeholder
needs (professional bodies, for example) to erntbatdearning for sustainability is engaging,
enjoyable, relevant and transformative, while aigpporting the capabilities required in
professional practice. In undertaking reflexivectéag practice in EfS, this research has
found that student data on a number of factorsnapertant for understanding the

effectiveness for both student engagement andifgpoutcomes in EfS, including:

= Student interest in the course and motivation aongwhich activities or aspects of
the course motivates students to learn, indicatitrqnsic motivators for learning)

= Perceived professional relevance and self-efficdey self-belief that students can
make changes or apply sustainability in profesdiprectice

= Learning outcomes (this is best assessed throuplerstic assessment that builds and
assesses capabilities and deep learning), leangagement and whether students felt

their learning was rewarding.

Activities and assessments which encourage lealinéigsic motivation and engagement
are important for addressing the key L&T challengengaging disengaged students found in
three of the four case studies. This researcht@grsthat student engagement was
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particularly a problem with the teacher-centredrapph to L&T and that students seemed to
engage most with activities that focused on reaalas, prompted active learning and also with
teachers who conveyed passion for sustainabilidyveimo were themselves fully engaged in

the learning process which helped students to dpuelisting relationships with their teacher.

The teacher-learner relationship seemed the maxiriant influence for student participants’
learning experiences, regardless of the exterdgasher-centred practice. These points
indicate that having a positive relationship wtile teacher, where the teacher is perceived by
students to be ‘engaged’ with the content andebening process, is universally important,
regardless of whether a course is learner- or ezamdntred. Students’ perception of the
teacher as passionate about the subject areapgdeara to have the potential to encourage
intrinsic motivation for learning. Personal valeegploration and critical analysis of
assumptions also need supportive teachers who reetiekflection practices for students,

rather than remain values neutral.

Despite student engagement being an importantrfacgupporting a positive learning
experience in EfS, this research indicates thakestuengagement in learning is not, in itself,
sufficient to support deep learning for sustaingbbased on student participants’ limited
ability to reflect on learning from the courseseTdhallenge then becomes how to support
L&T that fosters deep learning, supports the dgualent of capabilities for sustainability,
and learners’ awareness and reflection on thisile@mprocess. Varying degrees of deep
learning were seen in the case studies. The reshdig that those practices more in line with
good practice according to theory do in fact suppphave the potential to foster deep
learning for sustainability more so than teachetesl approaches, despite student

perspectives on what approach they would prefer.

This research makes a unique contribution to EfSErbecause it validates much of what is
advocated as good practice L&T for sustainabiliyirivestigating the lived experiences of
EfS in practice. Student and teacher experiencE$Srhave also brought to light some key
challenges in L&T in EfS.

The implications of the research findings are:
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Good practice as found in this research does irréapiire a high level of commitment
and passion on the part of the teacher to develdopse content that effectively situates
sustainability in professional practice and engagedents through learner-centred
teaching methods and development of trusting amea spudent-teacher relationships.
There may be resource limitations such as timeodimer work commitments for teachers

wanting to engage in the perceived good practide ssen in the case studies.

Teachers have to feel comfortable with expressieg walues and being open to students

doing the same as part of supporting engagemeheitearning process in EfS.

Continued support for teachers to undertake raféet@aching practice for pedagogical
innovation is important. Research has shown tlzathiers who engage in reflexive
practice developed a positive relationship withdetits and achieved high levels of
student engagement. Experiences of EfS need thdvedsto support a ‘community of
learning’ amongst EfS practitioners. This shoultear to include sharing of student
experiences in EfS. Rather than narrow the scogead practice L&T for EfS down to a
set of tested practices, teachers (and learneesl) todearn from communities of practice
and share the trials and errors of implementintgpguesbility education in order to

continually reflect on what good practice L&T meamshe context of EfS.

The theory of experiential, real issues orientdéadning as underpinning good practice
EfS is validated by the student experiences predantthis research. This research has
shown that L&T in EFS requires constructivist pealgigs where teachers and learners
co-create knowledge and that this practice engstyelents in the learning experience.
Active, experiential learning is found to engagedents in the learning process in EfS.
Likewise, connection to real life issues that depdboth student capability, and
demonstrate legitimacy of sustainability practicdeiarner’s future professional practice

is a key part of good practice.

Comprehensive research into L&T experience andooogs is not a straight-forward task,
as this dissertation has shown. Also, this reselaashalso illuminated just how many
elements of L&T in practice need further empiricalestigation to understand the
learning processes and outcomes taking place inTHi&se elements can also be useful

for EfS practitioners to become aware of to develtair own teaching practice.



This research has drawn on Grounded Theory philostmat was most suitable to achieve
the research aim to fill a gap in empirical reskancL&T in EfS and add lived experience to
theory. The multicase design and mixed methodsoagpes used in this research provided
valuable data from which a number of importantiingd for research on L&T in EfS have
been drawn. All methods however have limitatiortse @ata collected are robust, based on
the use of multi-methods, however the sample ofmgta case study courses is small, despite
drawing examples from different disciplines. Furthere, student participant in the research
varied across the case studies: Student surveyasa Study One and Two had more
respondents and completed surveys than in Casg $tude and Four. Therefore the data
presented in this dissertation is not ‘perfect’ amguires a number of qualifications in order

to aid the translation of the results to otheratittns and to assist other researchers.

Student and teacher participants self-selectedlonteered to be part of the research, an
aspect of qualitative case study research thatlaoatl be avoided without coercion. This was
mitigated to some extent with observation of L&Tpiractice in the case studies so | could
triangulate students’ and teachers’ perspectivés this observational data. In future
research, student and teacher motivation for ppatiicg in the research could be included as
part of focus group, interview and survey questiasexample, what is your motivation for
participating in the research), therefore makingig@ation motivations more transparent. If
available, the use of course experience data ¢etlebrough university course experience
surveys could also be used to triangulate datdiketise, analysis of student assessments, if
these have suitable content to answer researchiauesThese additional sources of data
however are still dependant on self-selection.

Teachers in Case Study One and Two were colleagndghe teacher in Case Study Two
was the second supervisor in this dissertatiors eant that there was an existing personal
relationship with these case study teachers andesss of, and interest in, helping with this
research process. No personal relationship exigittdthe teachers in Case Study Three and
Four before the research took place. The persetatlanships shared with the first two case
study teachers meant that interaction with these study course teachers, access to observe
lectures and workshops and personal introducti@iudents differed somewhat to Case

Study Three and Four. This may have affected stusiemey response rates, with more
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students participating in the survey. Despite tiffer@nces in access to the case study

courses, the methods used to collect and analyaendsie the same for all four case studies.

It also needs to be noted that | taught the CasdyStwo course the year following the data
collection period, and prior to the analysis of tla¢a from the four case studies. However,
this research draws predominantly on the qualeadi@ta from teachers and students in the
case studies to support the findings, thereforenwglvement in the Case Study Two course
following data collection had little impact on tressults from the case study, aside from
having a more in-depth experiential knowledge ef¢burse design and delivery. The
research methods ensured that | was able to prémesaime level of detail on each of the
courses through teacher interview, classroom obsiervand use of course teaching

materials.

There are also four different disciplinary contetisthe case studies in this thesis. It is
important to recognise these contexts since thagrgee factors that are likely to affect the

ways that EfS is acknowledged, understood, andamehted. These factors include:

= Where the related industries are at in terms oetstending, attitudes towards and
approaches to sustainability;

= The driving forces for the program and if therdrarsy push by industry to include
sustainability in the program area;

= The professional identities of students and howshapes their ideas of sustainability
and its relevance;

= The common L&T approaches applied by teachers apdoted by students in
different discipline program areas. As argued byisTie et al. (2012:7) “...different
disciplines rely more heavily on certain pedagodiies others — for example the
traditional positivist view of sciences (that knedte is concrete and measurable)
lends itself to a pedagogy where students areiegttgpof the teachers’ knowledge’

and this therefore can create the student expestatiteacher-centred approaches.
So while some case study courses may be more ‘addaim terms of good practice L&T in

EfS, how sustainability is understood and impleradrand the success factors will be

dependent on the disciplinary contexts for the ab@asons.
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Formal teacher training and knowledge of L&T thealso varied across the case studies,
which could have influenced the ability of the teais to articulate their approaches. The
semi-structured nature of the interviews overcamegomewhat by allowing for additional
guestions to be asked in order to clarify and engpémswers to develop a clear understanding

of the interviewees perspectives on their approach.

This research began a process of investigating gdad practice L&T for sustainability

looks like, according to the lived experience @frteers and teachers in EfS courses. In line
with the Grounded Theory approach taken, the rebgaesented in this dissertation forms

the foundation for further exploration of the copiseand practices that have been found to be
useful for teachers and learners in EfS. Due toue® limitations, a full Grounded Theory
exploration of concepts and development of theasebl on a reiterative research process
could not be undertaken. But by identifying kegreénts of good practice according to
student and teacher experiences, this researdbelgas a journey. The next step on this path,
when following a grounded approach, is to returtheoclassroom to investigate these
concepts in greater depth with students and teachbis step is needed in order to reach data

saturation from which solid theory can be developed

The research reported here has raised a rangesibftopics for further research,

including:

» Research with a specific focus on learning outcoafi¢lse activities and approaches that
were indicated to be good practice in this studye Tse of student perceptions generated
valuable data to achieve the aims of this rese&mever further research can be
undertaken using mixed methods to explore learairigomes of specific activities.
Further research is required on what L&T activisepport deep learning, with a specific
focus on ways to measure this deep learning asshef student perception in this

research was limited by the fact that studentsdaefiection on learning challenging.

= Research specifically on learner reflection andsatmat this can be effectively supported
in HE would make a valuable contribution to EfSh&dp support this important, yet
under-developed capability. Empirical research Whests students' ability to reflect on

their learning after undertaking reflection usinfjestent methods, would provide valuable
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data to inform good practice L&T to specificallypport the development of reflective

practice.

= Research with a specific focus on intrinsic motivatfor student engagement with EfS is
also important. This research found that one mtivisr engagement in learning was
teacher passion and engagement, and generallgé¢hef learner-centred approaches and
methods. Further research is required to invegtiggments that can foster student
engagement in learning for sustainability and owere resistance to learning about

sustainability.

» Longitudinal action research focused on transfognain EfS course, from being delivered
in a teacher-centred manner to having a clear éearentred approach, would provide
valuable data on student perceptions of the chgrg®T practice over time. This
research has identified a need for further invasitigs of this kind, especially where
students are from a discipline in which teachemtreshapproaches are expected, such as

Case Study Four.

This research has found that despite the factélaaher-centred approaches can provided
students with professional relevance when learabmut sustainability, good practice
involves learner-centred practice. This is becdesmer-centred practice supports the
development of capabilities such as lifelong leagnthrough activities seen in the case
studies such as problem-based learning. Overatidbe studies show that students are
learning about sustainability, to varying degrees] can have an engaging and rewarding
learning experience in sustainability educatiomé¢¢e the findings from this research give
reason to be very optimistic about innovationsedagogical approaches and L&T methods
in sustainability in HE as well as student willireggs to engage in learning for sustainability.
Of the 125 students who took part in the researehtly all expressed an appreciation of the
value of learning about sustainability in their cegprogram, even when the L&T approach
was not in line with ‘good practice’ according teeory. This indicates that students are
willing to engage with sustainability and undersktdine importance of learning for
sustainability. All five educators who took parttive research expressed strong commitment

for L&T about sustainability. Perhaps as a conseqeeapproaches taken in the case studies
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appear to have brought about a general unders@oflsustainability in learners. Also,
because all case studies situated sustainabilttyeiprofessional context, student participants

could clearly see the links between sustainalalitgt their profession.
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Course/subject description

1. So tell me a little about your course/subject.

2. What are your course/subject objectives and why lyawv decided on these?

3. Can you briefly describe the course/subject foeubwvahat content areas are included
i.e. what are the topics? What learning outcomethédse focus areas aim to achieve?

4. Does your course/subject include skills or capadédidevelopment? If so, what are
these and how are they developed in your course?

5. Can you describe the student learning outcomesatieadchieved through your
course/subject?

6. How are these achieved and demonstrated?

7. How do students demonstrate their learning, desthib assessments used for your
course/subject? Why have you chosen these assds8men

8. Describe the main activities that take place inry@asses e.g. what are the students
doing?

9. Think of a typical class you've taught recently.sbebe, from beginning to end, what
took place in that class.

10.What other learning/teaching activities do you ¢yl include in your classes?

11. Are there any other activities that students pidi® in as part of your course/subject

that have not been mentioned?

Pedagogy

12.Please outline the process(es) that you have wahk@erto develop your
course/subject?

13.How would you describe your approach to teaching?

14.In the context of sustainability education, howyda think your students learn best?

15. Please outline the process that you have undertakaevelop your L&T approach for
sustainability?

16.Have you drawn on any literature or examples tebgvyour L&T approaches? If

so, can you recall what these are?
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Under standing of sustainability education

17.What is your definition of sustainability education

18.What should students be learning in sustainal@litycation? What do you see as
important and why?

19.What learning outcomes do you see as being mosirtant for sustainability
education?

20.How did you first become involved in sustainabikgucation?

Challenges and opportunities

21.Thinking about your own course/subject, what hasenbor continue to be the key
challenges that you experience in your L&T pra@iddink about these at a
classroom level (assessments, activities, studsoinaptions etc.), from a university
level, professional and discipline level, and etrenbroader societal level.

22.Thinking about your own course/subject, what hasenbor continue to be the key
opportunities for sustainability L&T? Think abotiese at a classroom level
(assessments, activities, student assumptions feter) a university level,
professional and discipline level, and even thedeo societal level.

23. Thinking about your own course/subject, what hasenbor continue to be the most

rewarding outcomes that you experience in your L#&dctice?

1. What program are you currently enrolled in?

2. Approximately how many [course name] lectures/whdgs did you attend over the
semester?

3. On average, how many hours did you spend studyginthfs subject each week
outside of class time? This question was askededsw much additional effort/time
was put into the course outside of what | obsedwthg class time. If students had a
negative experience of any part of the course it b@because of less time spent
studying in combination with their skills and ottiactors

4. What is your gender?

5. What is your year level?
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6. What is your age group?

7. Are you an international student?

8. Have you studied or had previous experience wisttasniability/sustainable design
ideas prior to this subject?

9. Overall, how interested were you in this subjembufrse name]? Interest in the course
based on previous knowledge and experience maycingpestudents experience and
learning in the course)

10.In the beginning of the subject, how interestedemaru to learn about
sustainability/sustainable design in [course name]?

11.Overall, how motivated were you to learn in thibjsat, [course name]? One may be
interested or attend class but not active in tle@iming or desire to learn through the
course. This question gives a sense of whetheestsidvere willing and active
learners in the course.

12.Which of the following describe your experiencesimiy the [course name] subject?
Please tick the most appropriate boxes. This cquresgives an indication of the
students' memory of their experiences in the coovseall.

13.Overall, what parts of the [course name] subjedtydiu find most engaging and why?

14.Overall, what parts of the [course name] subjedtydiu find least engaging and why?

15.Did you have the opportunity to draw on your owmokiedge and experience as part
of the learning for this subject?

16. Overall, the effort required in [course name] (ottbcompleting assessments and
participating in class activities) is ultimatelyvarding. This question is an important
indicator of the overall value the course had far $tudents. Learning is not always
‘fun’ and ‘easy’. Learning, specifically in regarttssuch a morally challenging field
as sustainability, is better viewed in terms ofd@ard for achievements rather than
enjoyment.

17.Overall | found the [course name] subject... (Réeizck the most appropriate boxes)
This question is another attempt to gauge the stadeverall feelings during the
course. Given the complex and morally charged ecdritesustainability education,
students can easily become depressed or apathetit @addressing the issues.

18.Has your thinking changed as a result of the [@mueme] subject? If yes, please
describe the ways that the course has changedhyioking. This question is very
important as a gauge of course impact and lear#ing.learning changes conceptual

frameworks so ‘changed thinking’ is an indicatidriearning.
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19.Please rate the level of importance of the foll@activities were for your learning
about sustainability during the [course name] sttbjelease select N/A if the activity
was not offered as part of the subject.

20. What workshop activities best helped you learn abaatainability and its related
principles and ideas? Describe all the ones thadsbut for you and why.

21.To what extent did the following assessments ammisgotopics help you learn about
sustainability and how it applies to your futurefeissional practice?

22.Were there any parts of the assessment that yod fparticularly challenging? Please
explain what these parts were, why you found thkallenging and what, if anything,
helped you overcome these challenges.

23.Were there any sustainability concepts or theaay you found challenging to
understand in the [course name] subject? Plegdaiexvhat these concepts were,
why you found them challenging and what, if anythihelped you understand them.

24.Was there a 'light bulb moment' that helped yoardag about sustainability during
the course? If yes, describe this moment and hganite about.

25.How satisfied were you with the [course name] sabjn terms of understanding
Sustainable Development?

26.Describe the relationship between your teachdrighndourse and you and your fellow
students over the semester. Describe your teacmateach.

27.Did this relationship with your teacher help orden your learning about
sustainability, and why?

28.What skills do you feel you developed through tt@ufse name] subject? List as
many as you like.

29.What parts of the course (including lecture, wodgshand assessment) best helped
you develop the skills you feel you have gainethia course? Please describe and
make links between the skills and the parts otthese you thought developed these
(for example, ‘communication skills were developleugh group work in
workshops’).

30.Please rate the level of confidence the [courseshaourse has given you in applying
the following skills in your future professionallets:

31.Did any of the workshop activities and assessmeagsire you to be creative or
develop what you think are creative responses&kample, were you surprised by
your ideas? This question relates to researchd baen doing on creativity as an

important attribute and skill for sustainability.
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32.Do you think that your learning from this courssgurse name], is relevant to your
future professional area? Did you feel that cledsl were made between the course
and your future professional role?

33.Do you feel confident in applying sustainabilityrmmiples/ideas/theory in your
professional career?

34.Can you describe what sustainability in your futprefessional practice should look
like to you?

35.With respect to issues of sustainability, did tosirse influence you in changing your
approach to your studies and future career path?

36.Before attending the [course name] course | beliesustainability was an issue that
was relevant to me personally.

37.Having undertaken the [course name] course | ndigdgesustainability is an issue
relevant to relevant to me personally.

38.Before attending the [course name] course | betietestainability was an issue
relevant to my future professional practice.

39.Having undertaken the [course name] course | ndigdmesustainability is an issue
relevant to my future professional practice

40.In general, how important do you think it is torleabout sustainability?

41.Do you think the [course name] course should coetito be part of your degree
program?

42.Would you suggest any alterations to the [courseaj@ourse to improve the learning

experience for future students? If yes, what aegh

1. How valuable do you think the course/subject is?

. Do you think that your learning from the coursejeabis important to your future
professional area? Why/why not and how?

. Do you feel confident in applying sustainabilityrmiples/ideas/theory in your
professional career? Why/why not?

. What did you find most engaging and why? Lectuneskshops, group work,
assignments, reading pack etc.

. What did you think about [assignments]? Did youfjthem] useful and interesting?
What did you learn from these?

. Can you describe your relationship with your teaeha their approach to teaching? How
did you find this?
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7. What activities or course/subject material bespéelyou learn about sustainability?

8. Were there parts of the course (theory or conceipés)you found really challenging to
understand? Did anything help with this? Likewisdhwactivities?

9. What skills and capabilities do you feel you depeld through the course/subject and
what parts of the course/subject helped to devitlege?

10.Has this course required you to draw on creativitg® it built confidence in thinking
about alternative ways of doing things?

a. Were you surprised by the solutions you came up?nih other words, were your
scenario responses different to what you thouglstpessible at the beginning of
the course?

11.How do the large classes affect your learning? @wolike large classes or would you
prefer smaller classes?

12.What have you learned from the course overall?

13.How important do you think sustainability is?

14.Do you think the course should continue to be phybur degree program? How relevant
do you think the course/subject is to your disaiplarea?

15.Would you suggest any changes?
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The idea of the commaons extends on theory of

Key learning

Role of values and how we live on commons: How
do we evaluate what the greater good is?

Hardin's tragedy of the commons article
review: what is the commons? Why does it

ownership to property influence how you see

people putting dirty feet on seats in public
transport. What does Hardin see as a prablem

Hardin's view of population growth - more

Uses white board to note student points and
makes links for students.

Very interactive but the teacher fills in the gaps
between students contributions

takes what students contribute 1o ‘next ievel
guides students through the content areas to

Linking everything back to case studies ie horse
head in Maribyrnong river.

Mowves around groups. Very engaged and active
while students are doing group scenarios.

Very structured worksnop. the teacher has a iot
of control aver the direction of discussion and
group work.

the teacher always makes connections to real life
i and examnples!! | think this is really what is
L] The scenarip i

also very realistic and asks students to base this
in their own municipality.

iy and
answers their questions - provides answers
rather than using the socratic method like | do ie
4

There's a very high level of intellectual
engagement in this workshop.

Finishes the tute with "you did fantastic work
today’ and we'll be getting into more complex
scanarios im the following weeks

g environment

interactive manner ie grouped
around tables of 4-G, Large class

Week 2 [course name] Workshop 1

Students are generally pretty attentive (aside
from a few). Many different students are asking

h q seel
the scenario, the nature of the task

301Tie 5i nis in ONe group that i iistened in on,
were getting really bogged down in the specifics
of the scenario i.e. whether melbourne has the

nario activity. Sharing of starting

do on the ground, is challenging but obviously
impaortant. End users- TBL, long term, potential,

thermselves.

part of learning how to refocus from convergent
to divergent thinking to address a complex

Questions that | have for [the teacher] about

activity

Introduction and brief history

1o engage with the scenario? How did they approach
the scenario?

Were there any Key aspects that they struggled with?

Where there any key concepts that they struggled
with 7

Generally did you feel that students engaged with the

stakeholders involved

Was there reaction positive or negative when faced
with a task that requires them to explore complexity?
{and was there thinking more convergent or
divergentboth?

Case Study One is a core subject in the first getree different bachelor programs in the

build environment. The subject is course work basatiruns for one full semester (12

weeks) with a one hour lecture and following twal anhalf hour workshop/tutorial each

week for the duration of the semester. A total @ 8tudents undertook the course when this

case study research took place. These studentstwated up over four weekly workshops
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that were made up of a mix of students from thedlrachelor programs. The subject is a
recent addition to the bachelor programs. One awg&déelivers co-ordination, lectures and
workshops. Students come into this course witle [khowledge of sustainability beyond their

existing awareness (through the media for example).

The course guide provides the following descripaod context of the course:

The main aim of this course is to create a graatderstanding of our environment,
society and economy, and to recognize the impaasiadividuals and professional
building, property, valuation and project managenpeactitioners have within and across
these three areas. [This course] is designedablestudents to critically reflect on how

their own personal, disciplinary professional piGets it relates to issues of sustainability.

[This course] requires students to explore therdvevays of defining sustainability using
the dimensions of natural environment, society @ariture and the economy, often referred
to as the triple bottom line. In defining sustaiitigbthe course requires students to reflect
on their practice of sustainability and subseqpeatessional practice. This includes
recognition of the different philosophical/discigiry orientations and the emerging
consequences in practice. By using sustainabiity eoncept to explore assumptions,
biases and the limitations of existing approacbgwactice, it is hoped that you will be
able to develop a critically reflexive approactytur practice, perhaps with some

sustainability content as well.

Course learning objectives

The course guide outlines the following learningeobves for the course overall:

= Define sustainability and to identify the differescoetween your definition
and those of others.

= Understand and apply key sustainability principteselation to your
disciplinary practice.

= Define and understand the five types of capitaiurzd, human, social,
economic and manufactured).

= Recognise, describe and reflect upon your persomaprofessional practice in
relation to sustainability;

= The development of skills in evaluating currenttaimability concepts,
theories, methodologies and practices;

= Reflect critically upon different sustainability mcepts, theories and

methodologies as they relate;
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o To your ability to make decisions on the basis péesonal and
professional interpretation of sustainability;
o To your ability to identify good sustainability gt&ce/management;
0 To your understanding of what constitutes exempsaistainability
leadership and management
= Communicate effectively by clearly constructinguargnts including
presenting and defending positions, and to betaltenstructively comment
on the work of others.
= To apply knowledge in problem-based learning esesti
= Research and critical analysis skills, including #bility to perform database
searches, critically read and revise writing, depdines of argument
supported by appropriate evidence, reference diyrec
= Skills in participating in discussion groups, aidity to contribute to

academic discussions.

Course structure and delivery

The course is delivered through weekly lecturesvaorkshops. The course guide outlines the

general course activities and style as follows:

Workshops will introduce you to the concept anctpica of sustainability from a variety of
perspectives. Each workshop will include the foilogvelements;
= Theory and Personal Practice.
This section will provide students with the histafithe specific sustainability topics;
provide discussions of the issues currently beswgd, and their relationship with the
issue (in terms of personal practice).
= Disciplinary Practice.
This section explores how the theoretical compaanitoduced at the start of the
workshop relate to disciplinary practice.
= Tools/Techniques
The techniques instruct the students with procedanel approaches for evaluating the
impacts of the industry components of sustainabilihe ‘tools’ introduce students to
some toolboxes, templates, rating systems, indisatod strategic change/management

techniques that facilitate their understandingafkground information.

Inherent to the workshop approach is to engageestadn active learning. The purpose of active
learning is to deepen students understanding dsawélelp them develop positive attitudes
towards sustainability. Workshop activities will benducted in both an open group format and

in smaller discussion teams and workgroups. Wafshwill ensure that the theoretically
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components presented in the course will be seimftte four disciplinary contexts of [the
School] — so you will be applying the content aea field of future work...

The course also uses the online ‘blackboard’ welgiam to post workshop and lecture

materials, written group work materials and alssigrsments through a journal function.

The workshops are grouped into three areas witffirstehree weeks focusing on
foundational theory and concepts relating to soatality, weeks four to 10 focus on
application, implications and relevance of diffdreapitals to professional practice (including
environmental, manufactured, human, social, and@uwac), and the final two weeks of the

course are about professional decision making agahasational change.

Assessment overview

There are a number of assessments in the coutsdimg article reviews to build critical
analysis skills, an ecological footprint report elinrequires students to undertake and reflect
on their own ecological footprint, and a PBL stgteup Fisherman’s Bend development
report/tender document and map accompanied bydividnal reflection on the project and

course.

» Thearticle reviewgworth 20%) are completed in class and assesdbé and of
semester. The students undertake a number ofearéiciews from the course readings
however only two of these are assessed. The shoews ask students to articulate each
article’s main argument, sub-claims, evidence asdiaptions as well as full Harvard

referencing.

» TheEcological Footprint Reportworth 20% and due in week seven) is a 1000 word
report that asks students to undertake their owaulzdion of their footprint using an

online calculator and reflect on this.

» TheFisherman’s Bend Development group red&BD report) (worth 40% and due
week eight for the first phase and week 13 for sdquhase) is developed in groups of
three to six students predominantly during clasetover the semester. Students are given
the site specifications as well as real life appr@tions of different dwelling sizes and
types and associated costs. They are requiredriotewdhe State Government vision for
the site which requires the development to be migs] affordable and sustainable and

contain 7,000 dwellings which house 15,000 pedpieer the semester students work on
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their development proposal in groups, drawing th&in (roughly to scale) on A3 size
graph paper and also incrementally writing theponts. The groups are asked to apply
the theory of the five capitals (environmental,ishdiuman, manufactured and economic)
to the development as they work through these thesemester. The students are
required to justify all their initiatives and deiciss in the development, based on their
collective definition of sustainability. The firphase of the report is presented as a draft
tender document. This document is then given torptay students of Case Study Two
who assess the document based on their own assessiteria. The feedback from the
planning students is then given to the construcitadents in this case study to use for the

second phase of their major assessment.

The second phase final report requires studergeofmose the development while
considering stakeholders and concepts of sustéityahitheir designs. They also have to
address and incorporate the feedback from the jplgrstudents into their proposal and
justify design decisions and trade-offs. Each stutleen has to provide a personal

reflection on the assessment process and learriighws only seen by the teacher.

Observation:
One lecture (week three) and eight workshops wikserved during the semester
including week three, four, five, seven, eight,ejialeven and twelve. My presence was
made known to the students in the third week ofesten. | remained a silent observer
in each observation sitting. The observation resafé used primarily to show what

L&T methods are used in the courses from the viemipaf the researcher.

Teacher interview:
A one hour semi-structured interview was undertakéhsemester with the
interviewee who is the course designer, coordinéoturer and workshop teacher

mid-semester.

Student survey:
An online survey was emailed to all students eadbih the course in the final week of

the course. The survey was open for three week$vamdmails were sent to students
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in the course to invite and remind them about theey. 25, $15 gift cards were
offered to students who completed the survey t@igeoan incentive for them to
participate and also thank them for their contidout Out of the 205 students enrolled
and emailed about the survey, 44 students begasuthiey and 29 of these completed
their survey. Therefore the response rate was 2addihe completion rate was
14.1%.

Student focus group:
One focus group was held before the Thursday mgmwiorkshop in week 11. Students
were invited to participate in the week prior ansign-up sheet was passed around
during each workshop. Students were then remintedtahe focus group via the
emails provided on the sign-up sheet. 10 studetdsded the focus group of the 240
enrolled in the course. These students were pregortly mature age and from all
three of the program areas. The focus group werggproximately half an hour and

five $20 iTunes vouchers were given to randomlgseld participants.

Lectures

The lecture was held in a large cinema space atnassthe University. The teacher
delivered the lecture using PowerPoint, beginniity the lecture learning objectives and
working through the content material for each weekpics. The lecturer stated at the start of
week three’s lecture that all content that woulgbeEsented in the form of questions, claims,
evidence and assumptions in order to 'model wiest dine asking students to do' in their
readings and assessments. This means that canfmesented in the lectures in the form of a
critical analysis for the students to make theingudgements on. In addition to the theory

presented, the lecturer also incorporated caséestadd examples of the theory in practice.

In terms of delivery style, the teacher moved adbtive room in order to interact and
maintain attention from students rather than stapdi one place. Questions were regularly

asked of students so the lectures were semi-irtiteeac

Teaching environment

All four workshops were held in the University’swénteractive learning classrooms. Tables

were circular to facilitate discussion and thereenmultiple projector screens so students
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could easily view the PowerPoint on the projectoesns. The classrooms were designed to

accommodate large classes of about 60 students.

What learning and teaching methods are used in the course?

The teacher used a PowerPoint to structure theskiops that include the learning objectives,
L&T activities, explanations of assessments anéasd Each week the workshops were
structured to include similar activities. Part loé twvorkshops involved questions and activities
on the readings and lecture material, followed iofp@s and questions or case studies and

then work on the assessment pieces.

Many different teaching aids and activities wereduever the semester. The classes observed
were very interactive and the teacher devoted afltime to supporting students through
listening to their views, stepping them through dlssessment process and helping to answer
guestions. Students appeared comfortable expreggngselves and the teacher took a non-
judgmental, even playful approach to respondingfudents’ criticisms of sustainability.

Most of the class time was spent on working onatseessment pieces or skills and awareness
building activities that students could use foiitlassessment. The FBD report assessment by
far took up most of the workshop time over the s&areand, in the workshops observed,
students appeared to be very engaged in the téskctivities were either directly related or
linked to by the teacher to the built environmemstidents had constant reinforcement that
sustainability is relevant to their learning anavhd he teacher constantly made the links

between the skills and knowledge gained.

There were a range of L&T activities throughout seenester’'s workshops. The more
common were related to questions which student&edoon in groups and also videos with
questions. The following table provides examplestithe observed workshops of the L&T
activities used in the course.

Weel Activity

Week 3 Definition of sustainability exploring different wdviews

Students were asked to define sustainability fleenwtorldviews of neoliberalism,
technocentrism & ecocentrism for 5-10 minutes iougrs

Values qui
An online values quiz, predominantly about how teses should be valued, was

completed on an overhead slide. Students were askadividually answer the question

[72)

as they went through the quiz then they discudsesktas a class.

209



Introduction of the FBD report assessment

The teacher introduced and explained the Fishesr@end development assessment.

Natural capital
Students were asked to answer questions abouthagyital including, What is it? Why

is it important? Why is it problematic? Studentgavencouraged to enter answers stra
into their assessment wikis set up for their Fistaar's Bend development proposal. Th
students’ answers were discussed as a class atehttteer also presented their definitig

of natural capital to be transparent about thein @wrldview.

ght

D

=]

Week £

Ecological sustainable desi

Week five began with a video on ecological sustalmaesign principles. The video
included a description of the ‘teletubies housekey quote from the video was that the
is 'no recipe for ESD, every project is a creapivgject' (paraphrased). This video
covered real case studies of all the benefits @ BBd seven ESD objectives which the
students can draw inspiration from for the Fisherisi@end Development. After the

video there was a class discussion and a brainsibdesign principles mentioned

re

Stakeholder identification

The teacher linked the idea of systemic and holdisign to an activity where students
identified all the stakeholders in their professéom discussed how to address their ne
through integrated design.

eds

Applying environmentally sustaible desig

Students were then asked to apply and include EBDiples in their development

proposal in class (on their physical plan and theki page).

‘Story of a coke can’

The ‘story of a coke can’ was introduced at theitn@igg of the workshop with students
asked to participate by answering questions. lnggstudents were asked to define
overconsumption and think of the impacts of ovestwnption on individuals, family,
community, economy, civil society, culture (eacbigy given a different stakeholder).

Groups were asked to write their responses on Hiee woard.

Article analysis
Students then analysed an article about suburbzgiagenent on the peri-urban fringe.

The questions about the article included: Whatleechallenges facing the community

What are the impacts of development in the areasadhe different capitals? What are

the overlaps between capitals? What are the patestiutions? These questions started a

discussion about whose responsibility adequateigioyvof infrastructure is and for who

should this infrastructure be provided.

Week ¢

Questions about human cap

This workshop started with group questions aboatdmu capital: how does your industr
impact on the development of human capital? Stwdenate asked to explain the
relevance of sustainability to health, learning ik and asked to write their response
for each three categories on the whiteboard. TisHithe activity the teacher summarise
all the students' work for the class.

S
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‘Slumming it up’ video

This activity was followed by a video of Kevin Mcteé in Darabi ('Slumming it") to
explore what is required to have human capital. tEaeher then links the video to what
we need to be happy, and how we can develop latdibets existing needs while not

impacting on the human and social capital withm dneas that are being developed.

Redevelopment case study

To further explore the impacts of development atidand human capital the teacher
uses a case study of redevelopment of public hgusin
Week ¢ ‘What's up with the GD? activity

The teacher asks students to copy down a definitidimancial capital from the overhead
and asks students to then respond to a scenahaf'swp with the GDP’, in regards to

the Salmon Bay community after an oil spill.

Enron video
A video clip of an Enron documentary presents issui¢h deregulation, free market and
corporate greed. The teacher then links the videbe student’s professional area by
asking what happens when we place short-term profi¢r long-term sustainability

Guest speaker
A guest speaker from the school presents the ecormnsiderations of real estate

development.

Week 11 Mind-map of barriers to sustainability

Students created mind-maps of barriers to achieswamability in the building

profession.

The following table shows the qualitative resportsethie question about teaching approach:

Qualitative responses to question 27

Did this relationship with your teacher help orden your learning about sustainability, and why?

1.| This relationship was extremely helpful as | did fe@l strange about approaching [the teac

with issues both within their course and others.

2.| It definitely helped, as | said, because when we weoertain about things, because the teact

so approachable made it easy to solve our unctesin

Teacher helped me because the teacher was alwaijsbéer for my time

harbored a further interest within the subject.

No, if anything it helped it flourish. The teaclhveas the best.

o g A ®

It helped greatly as | was able to have all my gseanswere:
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7.1 helped, because anything that | didn't understhadaacher explained to me more clearly one @
one and would help me with any queries

8.| this helped because the students knew they wouddbleeto engage with the teacher to learn n
and ask questions

9.| motivates me to create a more sustainability lifd belps me to understand what is sustainabilit

10| As mentioned above the more informal, relaxed aiethdly approach to learning | found to be
quite helpful and allowed for myself to discuss pgyceived assumptions to gain validation or
corrective information.

11| Yes, if the teacher had just stood up the fronttaitekd, | would have been extremely bored. Th
teacher was very personable which made it a coafflatenvironment to ask question and intera

12| It helped alot as | find my tutor very approacleadhd my doubts can be clea

13| Help because you could confidently ask and answestipns so you could take some
responsibility for your learning

14| help because it was clear what we were doing w

15| Yes because it created discussion on the issue

16| Helped, provided amazingvel of assistanc

17| it helped, it make discussions productive

Teacher availability, approachability, helpfulnessl friendliness according to the responses

appears to have created a ‘comfortable environmtat was also described in the responses

above as productive for learning, relaxed, moth@tconfidence building in taking

responsibility for independent learning, and harbayfurther interest.

The following table presents adjectives used bgardents to describe the teacher and the

student-teacher relationship in the qualitativgpoeses to Question 26 asking students to

describe the teaching approach. Frequency courtdjettives used in responses are

provided in brackets.

Adjectives used in qualitative responses to questk

Describe the relationship between your teachdnigdourse and you and your fellow students over th

semester. Describe your teacher's approach.
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Helpful (10) Enthusiastic (1) Relevant advice (1)
Friendly/a friend (4) Interested (1) Knowledgeable (1)
Enjoyable (3) Great teacher (1) Explains well (1)
Interactive (3) Nice (1) Mentor (1)

Great relationship (3) Easy to get along with (1) Open (1)

Caring (2) Easy going (1) Engaging (1)
Approachable (2) Informal (1) Outstanding (1)
Understanding (2) Relaxed (1) Fun (1)

Passionate (1) Welcoming (1) Perfect (1)

Willing (1) Informative (1)

From this, we can see that for the student surgsgandents, the approach that the teacher

has taken has led to a positive teacher-studeattaeship and has helped or supported

learning in the course for these students.

The students that talked of a ‘light bulb’ momeascribed the following:

Selected qualitative responses to questic
Was there a 'light bulb moment' that helped yoarrig about sustainability during the course®H,y

describe this moment and how it came about.

1. When i realised how simple it is to reflect a cabib one anothe

2. Yes, at the start i found it hard to distingt between the capitals but once explain i got thiidihce
between them all.

3. When discussing each of the 5 capitals and thgyaats would cause a 'light bulb' moment, as
previously mentioned it allowed myself to link ugsting knowledge.

4, The difference between social and human capital. At finsged to think that both capitals are alrr
similar.

5. Some of the videos explanation methods of makibgilaing sustainable provided visual
confirmation of how they are implemented and hoeythffectively work.

6. Light-bulb moment came when we were told all those sigrfacts about the inbalance of spenc
in the world. E.g. more on makeup in the US thardtivorld food ect.

7. watching videos helps apply knowledge and closaeljeustand how important some issues are

8. | realised whilst watching the green school buidpiideo that a green building can be achieved us
some very simple inexpensive methods

9. Ecological Footprint: doing this exercise taughtmogv everyday routines can negatively act
society. Once doing that, everything in managirgganability kind of "clicked".

10. | Ecological footprint
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‘ 11. ‘ watching the video about calculation of your ecatagfootprint.

Introduction and brief history

Case Study Two is a core subject in both the segeadof an undergraduate planning degree
and an undergraduate planning and landscape arthigedouble degree. The course is
offered in the social sciences school. The suligecburse work based and runs for one full
semester (12 weeks) with a one hour lecture atalWolg two hour workshop/tutorial each
week for the duration of the semester. A total®&8idents undertook the course when this
case study research took place. These studentsvated up over two workshops with
predominantly single degree students in the fiatkahop and double degree students in
second workshop. Co-ordination, lectures and wanistare undertaken and delivered by one
academic. The course underwent major restructwvitigthe appointment of the current
coordinator who has been co-ordinating, lecturingd #eaching into the subject in the two

years previous to this research taking place.

The course guide provides the following descriptibthe course:

Consistent with a worldwide trend, the size of Aalsan cities has increased dramatically over the
last 100 years, placing significant pressures oa ttatural resource base and regional
infrastructures. Evidence of rapidly changing cliesa diminishing resources, and a catastrophic
loss of global biodiversity illustrates the critiaczeed for designers and planners to articulate an
ecologically sound blueprint for urban developmésitzen this substantial challenge, this course
seeks to develop a theoretical and methodologicainéwork for incorporating ecological
knowledge, values and criteria into the urban am@lrplanning process. In addition to this
professional knowledge, the course will explore sommderpinning factors in these scenarios.
Consideration will be given to the ideological gualitical contexts which inform present trends
and various interventions offered to mitigate thiveads. In addition, the course will take a strong
focus on the professional skills required for plarsnand urban designers.

Course learning objectives

The course guide outlines the following learningeobves for the course overall:

1. An awareness of the ecological and natural capdgahdation of planning and

design decisions that shape the natural environmefstralia;
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2. Basic knowledge of the principles of ecology, eorimental problems arising from
the working of modern urban-industrial societiesd ghe decoupling of natural
capital from other/secondary kinds of capital, eowmental research methods,
environmental risk assessment and the broad soe@nomic and regulatory
frameworks in which environmental problems are Ingsi)

3. Arange of professional skills related to the depehent, analysis and application of
content and professional knowledge in multiple scerbased learning exercises;

4. Research and critical analysis skills, includingdépendent academic and
professional research, critical reading and rewisiaulti-setting writing, academic
debate, development of lines of argument suppdiyeappropriate references, and

5. Skills in professional engagement, collaboration anultidisciplinary team work

within the built environment context.

These learning outcomes are supported throughcthaties in the following table:

Planned Student Learning Experiences Learning
Objective

Lectures - Students in lectures and through access to web-based material
acquire a framework of relevant knowledge and an understanding of
underlying theoretical/conceptual material.

1,2,3

Tutorial exercises - Students completing tutorial exercises engage in a | 1,2,3,4,5,6
critical analysis of relevant  knowledge and underlying
theoretical/conceptual material. Students develop responsibility for a
synthesis of knowledge and the ability to apply this knowledge flexibly and
creatively to real-world issues in their field of interest. Students acquire
abilities to develop group and individual problem solving skills.
Multidisciplinary professional engagement — Students will engage with | 6
and respond to a hypothetical development proposal by students in degree
programs in property and construction management. This activity helps
students to develop effective professional assessment and written
communication skills and expose themselves to the experience of formal
planning and consultancy advice provision. Students will engage with
examples and templates for the provision of professional advice.
Academic and professional writing - Students completing assignments | 1,3,5
will apply conceptual material to research, will develop critical thinking skills
in research methods, will develop skills to evaluate studies, and will
develop skills in effective communication (both verbal and written) of
research findings to relevant academic/community representatives.
Tutorial participation and problem responses - Students discuss and | 3,4,5,6
critically analyse papers from prescribed reading. Through tutorial
participation, students develop effective communication skills and develop
an ability to work as a member of a team. In so doing, students acquire
abilities to develop group and individual problem solving skills.

Course structure and delivery

The course is delivered through weekly lecturesvaokshops. The course guide outlines the

general delivery structure as follows:

Lectures and tutorials will introduce you to comncepts and practices relating to ecological
and sustainability considerations, and their iratign with the social and economic, in urban
design and planning. Students will attend threerdafi classes a week: a 1.5-hour lecture,
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and a 1.5- hour tutorial. For the tutorial, studeaite engaged in revision and application of
concepts covered in lectures, and learning a@titinked to the learning objectives listed
under C. Tutorial activities are conducted in baiih open group format and in smaller

discussion teams and workgroups.

The course also uses the online ‘blackboard’ welgiam to post workshop and lecture

materials and also assignments.

The semester workshops and lectures are focust#ttedallowing content areas:

*  Week 1: Orientation, overview and foundational @pts

¢ Week 2: Foundations of ecology in planning andglesi

*  Week 3: Ways of seeing and valuing ecology; workwg, history and indigeneity
e Week 4: Environmentally sustainable planning & dast principles and debates
*  Week 5: Integrated planning and design - wastevaatdr

* Week 6: Integrated planning and design — energybéoiversity

e Week 7: Principles -case study lecture — the fisteer's bend site and ESD

*  Week 8: Constraints planning and negative scenartbe practice of future proofing
e Week 9: No lecture — preparation of task 2

*  Week 10: Environmental risk assessment and reseaettods

*  Week 11: Visioning sustainable futures — ecologitelllenges and

e Solutions

*  Week 12: Test

Assessment overview

There are three assessments in the course incladimykbook that that is completed by
students over the semester, a written developnpgication response, and a scenario-based

learning test.

1. Theworkbook(worth 30%) includes five scenario responsesdnatwvorkshopped in
groups during class time which students then wténdividually out of class. The
workbook also includes a glossary of conceptsedlab the course content which
students are asked to develop individually basethein learning from the weekly
readings, workshops and lecture materials. Thissglty is then used in the end of

semester test. The course guide outlines the follpwariteria for this assessment:

* Depth of thought in response to FIVE (5) scenamb®sen and the linkage of
ecological and environmental concepts to plannind eommunity well being (10
marks).
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« Detail and development in theoretical notions aglévant legislation within the test
glossary (10 marks).

e Comprehensive and thorough use of literature (astlel2 academic sources),
(including Hardin’s Tragedy of the Commons)* frohetcourse to develop theoretical
context, referenced using the Harvard system (kshar

e Extensive identification of cross linkages and iirgtationships within the glossary in

relation to both theory and legislation/overlays @ marks).

2. TheFishermen’s Bend Development Application Resp@AB® Response) (worth
30% and due in week nine) is a multi-disciplinasgignment shared between first
year students from this case study and Case Standyo©this research. This task
required construction students from Case StudytOmeecate a development proposal
(which includes both a written description of thieinder and a physical site map) for
the soon to be developed Fisherman’s Bend sitenericity Melbourne. Case Study
One students are asked to apply the conceptdinatre learning from their
sustainability course in the development propoddis.role of this Case Study’s
students is to then provide feedback on the dewatop proposals. Case Study Two
planning students are asked to provide feedbactdbas their own knowledge from
this Case Study Two course and their studies s&fse Study Two students
completed this work in small groups and submitteiiten feedback as a group that
was assessed and passed back to the Case Studyu@eets as part of the their
course assessment. The assessment criteria fasgignment outlined in the course

guide are:

e Group Assessed: Identification of key issues (pasitand negative) in the
development proposal in relation to integrated egichl and social concerns (you
should seek to identify strengths, weaknesses, rapptes, risks and costs/benefits)
(7 marks).

* Group Assessed: Identification and direct usag&eyf course readings, materials,
concepts and notions in relation to ecological plag/design and its integration with
the social (7 marks).

* Group Assessed: The innovation, quality and spedétail in your response to the
development proposal regarding amendments/inigativhich you have identified as
doable or highly desirable for the Fishermen’s Bsitel and context (8 marks).

e Individually Assessed: Your (individual) report amdind map which identifies,
interrelates and discusses YOUR specific experia@fidhe process of preparing the
submission, key learnings you have gained, frustadr difficulties you encountered,

and benefits you can identify as emerging from task (8 marks).
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3. Thescenario based learninigst requires students to write a written response
scenario, similar to what they do during the sesrasteach workshop. The scenario
must incorporate the concepts from the studentssgiries which they have been
developing over the semester. The response canthe form of a concept map or
report, so long as connections are made and aadéeulation of ideas is present.
Week 12’s lecture time is used for the 1.5 houmdpeaok test.

Observation:
Five lectures and five workshops were observechdutie semester including week
two, four, six, seven, eight and eleven. My presamas made known to the students
in the second week of semester. | remained a Slesgrver in each observation
sitting.

Teacher interview:
A one hour semi-structured interview was undertak@hsemester with the

interviewee who is the course designer, coordindoturer and workshop teacher.

Student survey:
An online survey was emailed to all students eadbih the course in the final week
of the course. The survey was open for three warighree emails were sent to
students in the course to invite and remind theautthe survey. Fifteen, $15 gift
cards were offered to students who completed theeguo provide an incentive for
them to participate and also thank them for themtgbution. Out of 68 students
enrolled in the course, 18 participants began tineey and 12 of these participants
completed their survey. Therefore the responsewate26.47% and the completion
rate was 66.7%.

Student focus group:
Two focus groups were carried out immediately a#geh workshop in week 10.
Students were invited to stay for the focus grdigr ahe workshop. Eight single degree
students volunteered to take part in the first $ogroup and nine double degree students
in the second. The first focus group included @@gond year students and the second
focus group were predominately second year witketliirst year students. The focus

groups went for approximately half an hour each disdussed questions about
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students’ experiences through the course.

Lectures

The lectures were held in a medium size lectureespath the teacher talking to students
using a PowerPoint presentation to structure ttieile and present information. At the start
of each lecture learning objectives for the weekenmutlined. Generally, the teacher presents
students with theory and links to real world exagspdf the theory (or lack of) in planning
practice using references, descriptions and caskest A number of times in each lecture the
teacher asked students questions and allowed fmasteidents to ask questions during the
lecture. Generally the questions from students wearee critical of the content which was
openly encouraged by the lectutéDespite the lecture being delivered in a tradaidormat
with the presentation of theory and examples, théents were invited by the lecturer to raise

guestions or criticisms during the lecture time.

During each lecture observed, the lecturer contislyomade strong links between ecology
and ecological thinking and planning practice. Bgaial Principles in Land-Use Planning
were presented as ‘two sides of the same coinh @gblogical principles embedded in
practice rather than two separate fields of plagind ecology. Each lecture featured key
concepts such as biodiversity, ecology, future fango decoupling/re-coupling triple bottom
line, which students have to define in their owrrdgoand place in their glossary as part of
their workbook assessment (see below). Key pietesdevant legislation were also included

where necessary in lecture content.

The way the content was delivered did not simgtliiy way planning intersects with
environment and sustainability. The lectures wesasléd with information and different
elements of each topic. It could be seen as anaacdof information, however this method
could also be useful to show just how complex amaidmental environment and
sustainability is to planning practice. The conteat rooted in context and practice (this is

part of what makes the lectures so full of infonimaiand examples). Theory and practice are

7 Student question example ‘what is the point oppiog species loss, how do you know what the vislaé
certain species or decide which ones can be |0§@'teachers' response to this question was ‘I waunto be

involved in that decision in an extremely informedy that is aware of the impacts now and into tharg'.

219



combined in delivery of the content in the lectutds concept was described without a

practical example of this theory emerging in piaetr the need for it to emerge in practice.

There was a strong emphasis through all the leztumethe role that values and worldviews
play on understanding and responding to issudein professional contexts. Students were
also continuously prompted to consider issues eeldpments on a micro- and macro-level

and also consider the stakeholders' needs in tlleoéxamples.

There were also number of guest lecturers duriagémester talking about their experience

of ecological thinking in their practices.

Teaching environment

The two workshops were held in one of universitgsovated classrooms that sits about 40
students. The classroom was fully equipped withakd the tables were arranged for each

tutorial so that students sit around tables in gsou

What learning and teaching methods are used in the course?

There were a number L&T activities throughout temesters’ workshops. The more
common were related to PBL activities and classudisions unpacking and applying theory.
Every workshop was structured around PowerPoidesland began with the learning
objectives for the workshop. Each week the worksheere structured to include similar
activities. Much of the workshops were spent unpagrke key concepts and discussing the
readings then applying theory to a scenario worksti@t forms part of the students’

workbook assessment.

Example workshop

The first workshop that was observed was in weak e teacher took the same approach
in following workshops that were observed, so ih& fvorkshop will be described here to

provide an example.

The first activity in week two was a class discassivhere the students, prompted by many
guestions from the teacher, analysed and unpablkeeddekly reading about the ‘Tragedy of
the Commons’. The teacher used the white-boardioapt map students’ thoughts and show
links between different ideas. The workshop way wateractive with students making many
comments and adding to eachothers' ideas andabkeeefilling in the gaps between student
contributions co-constructing understanding witidsints. The teachers' role in this activity
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was very much about taking what the students wemé&ributing to really tease out all the
theory their ideas could be linked with and guidgent through the content areas to lead them
to an understanding of content. As a result theaxs avwery high level of student engagement
in this workshop as demonstrated by student questad criticisms. As in the lectures, the
teacher continually drew on students’ own knowledge experience to provide real life
examples of the theory or ideas in practice. Thelter constantly maintained control over
the discussion through prompting, feedback to sttedend guiding questions.

The next part of the workshop involved group workssenario responses. The teacher
played a very active and supportive role movingiatbthe groups to answer their questions
and ask questions to encourage students to corasgects of the scenario they had not
touched on. The teacher took all student questiensseriously, however rather putting the
responsibility back on the students to answer tlestjons, the teacher provided an answer

for them, slightly stepping out of the learner-cedtapproach.

Overall the workshops were very structured withttrscher always maintaining control over
the direction of discussion and group work. Thehea wraped up the workshop with 'you
did fantastic work today’, noting that they would bndertaking more complex scenarios in
the following weeks. The teacher gave the studsmstant positive reinforcement about all
their contributions. The teacher really made atpoimaking all the students contributions

valued and important.

Has your thinking changed as a result of the cQuifsges, please describe the ways that the chwase
changed your thinking.

1. Absolutely, through acquiring new concepts

2. | can see more ways to integrate sustainability @tisiting structure

3. because i thought that garnments had out best interest in mind, ours angldmeets, which is not <
the case

| have a better appreciation for how our decisitodsy affect the future

Its taught myself to think in a more innovative manand then work backwards from there, rather

than constrain yourself from the outset by currettons or limits.

6. -I am now mindful of the generational impacts I'ningpto have as a planne«In effect, it has shape
my values and outlook on everything, not just tBinglated to my profession

7. It has made me deeply think and understand thoulatsvere constantly in the back of my mind :

has allowed me to further develop these into utidedings that can be used throughout the rest of|my
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career.

8. Because | have been introduced to alot more eambgoncepts, | will utilise these concepts foufet

reference when dealing with the rest of my courskpofessional life.

Focus group responses regarding course influendeirgking

1. It hasn’'t changed the way | think. But make me anepthe way or how | think and my
ideas. Being more critical about how I’'m thinking
2. The emerging theories are relevant to know andhvelin the futur— Makes you think about ha

you think in relation to those.

3. I've had these values in myself and now they hgu®per name and a theory to go with them. Maore

visible.

Level of importance of L&T activities for respondstearning about sustainability during the

course, ordered from L&T activities rated most impaot to least important.

Answer Options Rating Average
Brainstorming with the whole class 1.47
Speaking in small groups with treache 1.5
Applying theory to case studies in small to medgnoup 1.57
Applying theory to case studies as a whole class 1.67
Working on assessments alone out of class timév{theal homework 1.67
Working on assessments in groups out of class (iyreip homework) 1.67
Listening to the teacher explain/demonstrate inthekshop 1.7¢
Question and answer with teacher as a whole class 1.73
Sharing work in small to medium group in the wordgst 1.73
Small to medium group activity/exercises in workshop 1.8C
Speaking one on one with the teacher 1.80
Working on assessments in small to medium grouparworkshops 1.87
Discussion with the whole cle 2.13
Sharing work with the whole class 2.13
Working on assessments as a whole 2.1¢
Attending the lectures 2.20
Watching a video in the workshops or lecture 2.20
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Working on assessments on your own in the works 2.27

Listening to a guest speaker 2.33
Taking notes on your own in the workshops/lecture 2.53
Interactive activities/gam with the whole clas 2.62
Reading on your own in the workshops 2.87

3.8 Level of importance of L&T activities for respondents learning about

relevance of sustainability to their future profession

Individual written

and assessed

scenane responses

‘Wark on scenanios in
workshops in groups

Test preparation
glossary assessment

Fisherman's Bend Development
Proposal Assessment:
Group planning adwi...

Scanano Basad
Leaming Taest

Course readings

Week 2: Foundationz

of Ecology in
Wask 4: Envi | Planning and Design B Helpful
ek 4: Environmenta
Sustainable Dasign - B Somewhat Helpful
inciples and debate
prncpRs =nd dehsEs Week 5: Integration  Unhelpful
Planning and Design -y

- wasta and watar
Weak : Intagratad
Planning and Design -
enargy & biodivarsi
= i Week 7: Guest Prasenter
Dr Sarzh Holdsworth - Caze
Study of Fishemen...
Week 8: Constraints planning
and nagative scananos
- the practice of ..
‘Week 3: Fisharman's
bend group work time
Week 10: Visioning
Sustainable Futures - Ethics,
organisations and pr...
‘Waak 11: Guest Prasantar
Dr Georgiz Garard -
Politics and biodiversity |

4.1 Case Study Three course overview

Introduction and brief history

Case Study Three is a second semester coursefirsthgear of an undergraduate design
program. The course had won a State GovernmentdaaEfS excellence. The subject is
course work based, with combined lecture/workshrapgsing for five weeks and workshop
time for assessment development and discussiohghétteacher for the remainder of the
semester. A total of 37 students undertook thessowhen the case study research took place.
These students all attended the one lecture/wopkshoh week that ran for approximately

four hours each week. The lecture/workshop wawveledd by one teacher. The program
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coordinator originally designed the course alontipwther teaching staff in the school. The

teacher currently taking the course was not inwbinethe course design.

When interviewed, the program coordinator statedl students apply sustainability in all of
their subjects so they do have some prior knowledgeistainability before the course,

although this has just been mentioned rather tkploeed explicitly in a dedicated subject.
Therefore students have some familiarity of thgleage of sustainability before beginning

the subject.

It is important to note that the skills developmienthe course relates to both foundational
practical textiles skills and knowledge as welkastainable design approaches and concepts
like life-cycle analysis and triple bottom line. drefore sustainability is very much embedded
in practice, however this also means that the fotulse course is not solely on skills for
sustainability. The final assessment piece crosgestwo subjects with the development of a

design intent in this course which is produced diferent subject.

The course was established to make links betwesmttof sustainable design and studio
design which has a practical outcome. The courptated in the second semester of the
degree program because students have enough bakground knowledge of textiles to then
make sustainability the focus of their design. Th&ans that they have the disciplinary
language to talk about sustainability and grappth the complexity of sustainable design
because they have the foundational textiles knayeett is important to note that this case
study is not intended to be a stand-alone courdesaistainability integrated across all

courses in the program.

The online course guide provides the following bdescription of the course:

In this course you will examine the issues assediatith and the underlying principles of
sustainability and how these relate to the fashiuh textile industry. You will learn about ethical
and sustainable design strategies and examine dleeof the textile designer within these

contexts.

Course learning objectives

According to the online course guide, the coursetha following ‘Objectives/Learning

Outcomes/Capability Development’:
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Research - examine, analyse and evaluate thedrpticaiples, emerging trends and
issues pertinent to textile design and relatedgshesind textile industries.

Industry - examine and apply cultural, social anthical considerations and
responsibilities for fashion and textiles contedtanage your learning as an individual
and in collaboration with others.

Sustainable practice - examine, critique, and etelunderlying principles and concepts
of sustainability appropriate to textile design amde textile industry. Apply
sustainability principles and systems to textilsige contexts.

According to the online course guide ‘upon sucadssimpletion of this course, [students]

will be able to’:

Identify and analyse principles of sustainability fextile design.
Develop and evaluate ethical and sustainable destigitegies appropriate for textile
design practices.

Examine and reflect on the role of the textile dasr.

The online course guide also states that studesiitdeéarn and develop’:

Research and analytical capabilities relevant foxtife Design.

A working knowledge of the principles of productiomanufacturing and technical
language associated with the classification ofifefibres, yarns and fabrics.

An understanding of the complexities of the glotedtile industry and the role of the
designer.

An understanding of sustainable and environmergabiderations to all aspects of the
textile industry and begin to develop a workinggpiee of sustainable design.

An awareness of current research and innovatiohimithe technical and research
sectors of the textile industry.

Additionally you will be required to work indepermdly in non-contact time to
consolidate and further develop concepts and irdition presented in class in order to

complete the assessment tasks.

Course structure and delivery

The five lecture topics in the course are:

o M w NP

Sustainability - What is global warming? Why are tatking about sustainability?

Sustainable Textile design approaches

Sustainable design and development

Life cycle analysis in Detail

Cultural and Social Sustainability - ethical preeti
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The workshops typically included a two to threehieature followed by activity or group

work time.

Assessment overview

There are two assessments in the course, theditsdRe-Search: Group Projeeind the

second titledRe-Design: Research Project

Re-Search: Group Project

The first assessment is a group project and ish\&B%o of the total mark for the course. The
assessment runs for the first seven weeks of semastl is due in week seven along with a
class group presentation of the project. The aith@fssessment is described in the project
brief:

‘Working in groups, create a series of digital emsé documents based on a concept relating
to sustainability and apply the knowledge gaineth&odesign of a textile item.” Medium
sized groups are given one of the following sixidspo inform the development of a

sustainable design product:

1. Use matters:How can a textile product’s useful life be exteddand its
environmental impact minimised?’

2. Fast fashion:Could the concept of fast fashion be made suabdéor is it simply not
the way forward? Investigate the attitudes of camsts towards clothing (& fashion).
Who's buying into fast fashion and why? What is thpical life of a garment, are
there alternatives? What strategies could be dped!?’

3. Slow design:Could the ‘slow design’ paradigm change the wextite products are
designed and made?’

4. Zero waste!How can textile products be designed to ensure aaste?’

5. Up-cycle:*How can textile products be designed to be Uplexy2 Can other products
be up-cycled into textile products at the end efrthse?’

6. Trash it!: ‘How can we design textiles that wont end up mdiél? Discuss with the

use of examples.’

Groups are provided with a short description oheapic and between three and five

resources to read to begin their research.

It is intended that the groups are self-directdteylneed to decide on roles to allocate each

member and how to approach the project. The gratpadvised by the brief to ‘consider
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each group member strengths’ and to share the ¢aglaly between members. The group

member roles that are suggested in the projedtindride:

Researcher

Writer / recorder
Photographer / illustrator
Stylist

Fabricator / designer
Presenter

Management and leadership

Teamwork

There are four components of the research pragetigital resource folder, the designed

item, a PowerPoint presentation and an individualueation report. The components of the

research project include:

A digital resource foldeincluding a ‘referenced report of 1500 - 2000 veofiehc.
images) based on the allocated topic... includ[ingneples of textile products, labels
or companies that represent useful approachedist?of 10 key words... related to
[the] research’ and definitions of keywords, andaanotated reference list of '10
references the group found most useful that rétatke research topic.” The groups
must also include a design intent of ‘4-6 pagetextf and images’ and a 15 slide

powerpoint presentation of their product design.

A textile design itepito represent the group’s research topic”: ‘...egabup must
demonstrate how they have applied the research afeconcepts to the design
process and/or design outcome (think systems, mlegigjes and artefact). Each group
must determine whatnaterials’ to work with to generate the product. In selecting
your materials consider fibre choice, the sourcmaferials (local, global), waste
minimisation/prevention and retirement options. (@esign to be dissembled,
biodegradable or last forever?). Note the grouptroansider and document
responsible disposal options for any unused madggarap from manufacturing). In
creating your textile item, the group must alsoadep a document (design intent) to
explain and justify the design thinking behind tégtile item. l.e. show how the

design outcome represents your research topics dddument should be 4-6 pages
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(A4) and include text and images. Specifically, ymed to include the following as

part of the design intent document:

1. Material audit - Document all materials used (iadoric, sewing threads, etc).
Include what the materials are made of (fibre catytend point of origin.

2. Design philosophy - Summarise key design thinkirgpw the design represents
the research topic (support with references).

3. Design process — Document what the group did, amd(he. photograph).’

The criteria for the assessment is outlined inbifief as follows:

40% Digital Research folder = Research: well written content demonstre a good
understanding and critical analysis of researcleriaf well
selected relevant examples relating to researdb; tagevant
visual material with strong links to text; infornat is well
presented.

= List of key words: well selected key words withaileconcise
explanations.

= Annotated reference list: correct referencing frorariety of
academically credible sources using the Harvarde®ys
annotated notes provide well written summary aiticat

analysis of research material.

25% Designed item = Well considered design outcome concept; stronghigikveer
designed item, design intent and research topic;

=  Well written design intent document demonstratiridgh level
of critical analysis and reflection of design pkidphy and design
process undertaken.

15% Power Point Presentation = Content is informative, well organised and presgnsgyling and
Pp presentation is clear, professional with wdk&ed text and
images; Presentation is engaging with audienceideration

with both the content and delivery of material

20% Individual Evaluation Report | = Well written content; evidence of critical and esflive analysis

of the group’s performance

Re-Design: Research Project

The second assessment is an individual projecbaitds on an assessment from a
simultaneously running studio course. This assessmgquires students to incorporate and
apply sustainable design to a design project c&leaftlife’ from the studio course. Students

need to design a t-shirt that they want to wedritif@rporates sustainable design elements.
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The project builds on the students’ research orlitbieassessment. Students have access to
each group’s project to help inform their t-shigisayn for this second assessment. This

assessment includes three components:

= Design intent
= Life-cycle analysis

= PowerPoint presentation

The project brief provides the following descriptiof the first component:

Articulate an approach associated with sustairigbib apply to your craft life project.
Consider themes investigated within the Re.Seamdjeqt for inspiration. You may
combine and/or contrast different approaches anthode to develop your personal
direction for your T-shirt concept.

For example you may wish to consider working wigssidn approaches/elements within
the areas of: slow design, zero waste, up-cyclidgsign for disassembly, post-life
opportunities, local design, sustainable materiéction, cradle to cradle, cultural and
social awareness, ethical manufacturing proces$his decision must be made very early
on and will influence how you approach your degigactice.

The Design Intent ‘must draw on examples of otresighers or companies taking useful
approaches that relate to your own, however theamples do not have to directly relate
to fashion or be based on T-shirts.’

The second component is described as follows:

Conduct a Life-cycle assessment of your T-shirtcept for Craftlife. Consider both the
development cycle and physical cycle, ensuring gaer at least 4 of the key stages of the life

cycle.
You must cover: Materials, Manufacturing, Use,iRetent. Optional: Distribution, Packaging

For each stage, identify and discuss the most feignt impacts and sustainability issues
associated with your T-shirt design and design gsec(5-7 points per stage and imagery).
Document what you did or could do to overcome thespacts. Remain holistic in your

sustainable approach and consider the developmeotahl and physical cycles of your Craftlife
T-shirt concept. This document should be succiant may be in point form. The document
needs to show how your design intent has influenara decision making process for Craftlife

and thus the life cycle of your T-shirt.

The final component is the PowerPoint presentatiomin week 13 and is described as

follows:
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Create a PowerPoint presentation of 10 slides nngarise your research and how it was applied

to your Craftlife project.
Craftliife on the hand in date.

The PowerPoint is topport your 5-minute class presentation for

In summarising your research you should includdeslitext & imagery) on:

1. Research relating to selected sustainability cancep

2. Design practice — to show links between researddasign practice — such as photography to

show key phases of your design process and selegtedrce book pages.

3. Outcomes from Craftlife — Your concept board, ciegnd final T-shirt.

The criteria for the assessment are outlined ibthef as follows:

Design Intent

Mini deadline Week 9 (for
feedback)

Complete Design I ntent
Dueweek 12

Design Statement: Well summarized statement ohtraatlining
key areas of intended research and developingaa dieection
for the project

Research: well written content demonstrating a good
understanding and critical analysis of researcleriatand topic;
well selected relevant examples relating to re$etopgic.
Relevant visual material with strong links to weiitcontent.
Information is well presented.

Reference list: correct referencing from a vartpcademically

credible sources using an appropriate referengistesn.

Life-cycle assessment
Dueweek 13

Evidence of critical analysis of design process prodiuct’s life-
cycle; and a strong link between design intentdesign
practice.

Quality of written content & analysis.

Relevant visual material with strong links to weittcontent.

Information is well presented.

Power Point Presentation
Dueweek 13

Content is informative, well organised and presayr
Styling and presentation is clear, professionahwiell selected

text and images

Observation:

Two lecture/workshops were observed during the seanéncluding week four and

week seven. My presence was made known to thergtiotethe fourth week of

semester. | remained a silent observer in eachzdisen sitting.
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Teacher interview:
A 50 minute semi-structured interview was undentakéh the course
coordinator/lecturer at the end of semester fadade. A 30 minute interview was also
undertaken with the program coordinator mid-semdate-to-face. The program
coordinator designed the course so their perspectiere important for this research
for understanding the intent of the course designch is why this additional interview
was undertaken.

Student survey:
An online survey was emailed to all students eatbih the course one week after the
final week of the course in Week 15. The survey o@en for three weeks and three
emails were sent to students in the course todrand remind them about the survey.
Six, $15 gift cards were offered to students whagleted the survey to provide an
incentive for them to participate and also thardditfor their contribution. These were
offered to the first four and last two studentsaonplete the survey to encourage
students to complete the survey even after thé famainder. Eight participants out of
the 37 students enrolled in the course began tivepand five of these participants
completed their survey. Therefore the responsewate21.6% and the completion rate
was 62.5%.

Student focus group:
One focus group was held after the Wednesday workshweek 10. Students were
invited to participate in the week prior and rengddy the lecturer before the focus
group. Six students attended the focus group. Téteskents were all in their first year
of the program. The focus group went for approxetya40 minutes and five $20
iTunes vouchers were given to participants. It #hde noted that the researcher was
not present during the selection of participamsfthe class. The teacher invited
participants and asked those willing to sit with thsearcher for the focus group in the
adjoining room. This may have affected the studdrasparticipated in the focus
group.
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Lectures and teaching environment

The two workshops/lectures observed were held enajruniversity’s design lab rooms with
large tables set out so that students sat in groiglout 6-8. The classroom was equipped
with AV. Lectures were undertaken in the workshpace and were delivered by the teacher
who stood at one end of the classroom and useavarPoint presentation to present the
content. In the two lectures observed the teactesepted the content and students took notes
and asked questions which happened regularly thaighe lecture presentation. The
teacher talked slowly to ensure that students inae&l tb take notes. Learning and teaching
aids included a PowerPoint slide with minimal tarti many colourful picture examples, a
handout with a guide to the assessment that indlgdestions to discuss in the group work to

help with the assessment process.
What learning and teaching methods are used in the course?

Structure, L& T activities and student responses

Week four’s lecture/workshop involved a 1.5 howtlee and then group work on the
assessment after a break for about 50 minutese®tsitvere given 1.5 hours to work on their

assessment in the workshop time.

The lecture observed included an overview of thecepts:

. Futures thinking

. Manufacturing technology
. Design for disassembly

. Energy use

. Life-cycle analysis

Each of these concepts was defined and examptée abncept in design practice shown

using the PowerPoint or described.

Assessment group work

Students were each given a concept related toisabta design which they needed to apply
in producing a textile product. Life-cycle analygias a key part of the design process for this
assessment. Groups each decided on a leader aie@ther asked students to think about
something they would like to design as a groum teply life cycle analysis or think about
the processes they would like to use and work baottsv Students were asked to: research
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topic (the concept that they have been given tludecin their design), consider what item to
design, brainstorm, explore materials, scenariog,i@spiration, sketch, prototype, and then

reflect and evaluate.

While students commented that they would prefel € approach to be ‘more interactive’,
working on assessments alone out of class timeratad the most important activity for
learning about sustainability. There appears ta bentradiction in the activities which
students would like to see in class and the ams/that respondents felt helped their learning
about sustainability. This may indicate that notefiactive activities and assessments can
support learning, however do not foster a posiganing experience. Activities with the
whole of class such as games, working on assessm@edtsharing work were rated least
important. However, interestingly, discussion aghale class was rated second most
important for learning so students got somethingobtalking as a class but not other
activities with the class. This may be due to Es&ing of work with the class than
discussions which were observed to occur duringifes, so therefore the frequency of these
activities in the course could affect studentspmsses to this question. The responses also
indicated that various group based activities vedge useful for learning as well as reading in
workshops. Therefore responses are mixed as tchethetspondents prefer individual

learning activities or group activities for leargiabout sustainability.

Rating
Answer Options Average
Working on assessments alone out of class timévidwhl homework) 1.67
Discussion with the whole class 2.00
Applying theory to case studies in small to medignouf 2.0C
Speaking one on one with the teacher 2.00
Working on assessments in small to medium groupearworkshops 2.17
Working on assessments in groups out of class (ireip homeworl 2.137
Reading on your own in the workshops 2.20
Working on assessments on your own in the works 2.3
Taking notes on your own in the workshops/lecture 2.33
Small to medium group activity/exercises in the ketrops 2.33
Applying theory to case studies a whole clas 2.4C
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Speaking in small groups with the teac 2.5C

Attending the lectures 2.67
Listening to the teacher explain/demonstrate innthekshops 2.67
Sharing work in small to medium group in the wordst 2.67
Watching a video in the workshops 2.67
Question and answer with teacher as a whole 2.8
Listening to a guest spea 2.8¢
Brainstorming with the whole class 3.00
Sharing work with the whole cle 3.0C
Interactive activities/games with the whole class 3.00
Working on assessments as a whole class 3.50

In terms of learning about how sustainability applio students’ future professional practice,
responses varied. For example, two out of six stisdkelt that life cycle analysis and the
individual second assessment were unhelpful. Homgaeeother four respondents felt these
were helpful or somewhat helpful. The topics thastrhelped students learn about
professional relevance related directly to desmptuiding Topic 2: Sustainable textiles design
approaches and Topic 3: Sustainable design andagenent.
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Topic 3: 5

inablk : Resaarch Aszzaszment: Resasarch Topic 4: Life Cycle
design and development group bref: group bref: Group component Azzesment in detail
Individual component and presentation
Topic 2: Sustainable Topic 5: Culuraland Aszaszmant: Re-dasign Toepic 1: Sustainability:
textile design approaches Social Sustainability: ressarch projact ‘What iz global warming?
Ethical practice Why ara wa talking 2.

In terms of activities that supported skills deyient one student commented that the
‘Research project helped to develop [their] redearad writing skills. Lectures helped [them]
to gain knowledge of sustainability’, while anotlstndent commented that ‘the design intent
paper made me aware of the context of my work’. €&tndent commented that the group
work helped maintain their interest in the counse drive to complete the project.

5.1 Case Study Four course overview

Introduction and brief history

Case Study Four is a core subject in the secondojesn applied science degree in the
discipline of engineering. The subject is coursekizased and runs for one full semester (12
weeks) with a two to three hour combined lectureksibop each week for the duration of the
semester. A total of 68 students undertook thessowhen this case study research took
place. Co-ordination, lectures and workshops adedaken and delivered by two

engineering academics.

Sustainability is introduced in a first year comnumurse across the engineering disciplines
which introduces sustainability (social, environitaand economic) and requires students to

work in teams on a sustainability project applyihgir knowledge and skills. This project is
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not discipline specific however, so students urtdeding of sustainability is limited to what

they know informally before undertaking this course

This is the first time this course has been ruth@ndegree program. For third year students
completing the course it was undertaken as aniedeend for second year students

undertaking the course it was a compulsory subject.

The course guide provides the following descripaod context of the course:

The aviation industry is growing rapidly in the lgid economy with the emergence of new
Low Cost Carriers and the increasing strength gbmeairlines growing their fleets to meet
the current demands of travel. This has implicaiam the environment and climate
change. The future of the aviation industry depemtgolicy makers being able to make
this growth sustainable and address the issuebnodite change and other environmental
impacts of the aviation industry. The aviation aheé aerospace industry have taken
positive steps towards minimizing the effects ofvimmmental impact. This course
discusses the current steps being taken to addre@®nmental issues in the aviation and
the aerospace industry, the technological advaneent®ing made towards a sustainable
future and the effect of policies like the carbar bn the industry.

This course also aims to teach you important skiigt will enable you to operate
effectively as a professional within your work emwiment. All professionals are
technically competent in a particular specialigtaathowever, technical skills are only part
of the range of skills that aviation professionase every day. They are also required to
work in teams to solve complex problems and compaigitheir solutions effectively.

Course learning objectives

The hard copy course guide outlines the followeayhing objectives for the course overall:

=  Sustainability of air transport systems

= Climate change and the aviation industry

= Policies for climate change and how it affectsakiation industry
= Reduction of climate change within the industry

* Fuel technologies

» Noise reduction technologies

= Technical and professional skills

= Analytical and Communication skills

The online course guide provided on the school’ssite outlines the following learning
objectives that provide more detail than the hapglqurovided to the researcher by the
teaching staff.

Students will develop technical abilities in redatito the evaluation of the various factors
influencing the sustainability of aviation from hota financial and environmental
perspective. Students will develop integrative iied in relation (ability to discuss and
analyse at a basic level) to sustainable aviatiperations on a global basis. Students
passing this course will:
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a) Demonstrate broad appreciation of sustainabiligviation operations by being able to:

Discuss sustainable development in aviation argb#gicontexts.

Distinguish between eco-efficiency and sustaingbil the global air transport
industry.

Describe the social and economic benefits of coroimernviation at both the
national and global levels.

Understand and explain the global atmospheric ingpat commercial aviation
and the influence of commercial airline aircrattisrrent and future atmospheric
impacts.

Describe aircraft noise and its effects on the comity and the approaches being
taken to control aircraft noise.

Demonstrate an appropriate understanding of enwienrtal management systems
and the potential for reducing the climate impdaation.

Discuss the various industry actors that are imitireg emissions from aviation
operations.

Identify and explain the various strategies andcpoinstruments available for
commercial aviation climate policy.

Explain the roles of emission trading schemes éngllobal air transport industry.

b) Demonstrate their analytical skills relevanststainable aviation by being able to:

Analyse and predict the potential for modal substh and, in particular, high-
speed ground based transport systems.

Critically analyse and discuss the potential offerdey aircraft and engine
technologies that may significantly reduce the eomwinental burden of the global
air transport industry.

Analyse the role of alternative fuels in the gloaaltransport industry.

Evaluate airline’s environmental performance inmterof fuel consumption,

emissions and aircraft noise.

Evaluate sustainable strategic management in theex of the global air

transport industry

Evaluate the financial sustainability of airlines.

Course structure and delivery

The course guide states that the learning objectivk be addressed through the lectures and

tutorials with

‘the aim of the assessment’ beingcteeck’ student learning about the

objectives above.

The course is delivered through weekly combinetutecand workshops. The course guide

outlines the weekly course content as follows:

=

Nogosrwd

8.
9.
10.
11.
12.

Introduction to course: Introduction to sustainiépilof air transport systems
(aircraft, airports etc)

Science of climate change (global warming): Impdaviation on climate change
Climate change policies for aviation: Carbon tad aarbon offsetting for aviation
Class Quiz 1: Climate reduction technologies: Imprbflight operations

Climate reduction technologies: Light-weight desgfraircraft

Group Presentations 1

Climate reduction technologies: Fuel efficient povpants (e.g. high by-pass
engines, open rotor etc)

Climate reduction technologies: Biofuels

Aircraft noise and noise reduction technologies

Group Presentations 2

Group presentation 2 (cont.) Final remarks & review

Class Quiz 2
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The recommended textbook for the course is Tow@tdsainable Aviation (2003) by
Upham, P, Maughan, J, Raper, D, and Thomas, C.

Students are also given resources to follow upeéir bwn time via the course blackboard.
According to the focus group participants, theseueces included videos which are drawn

on to answer questions in the class quizzes. Ttia exadings are useful for this.

Assessment overview

There are five assessments in the course includiasg quizzes, presentations and a research

report. The grading for each assessment is listéloel course guide as follows:

Class Quiz +1 hr, 20% of Course Grade, undertaken in week 4
Individual Assignment 1, 15% of Course grade, dueéek 5

Group presentation10 minutes per group, 10% of Course grade, dueegk 6

A

Group presentation, 15 minutes per group + refdfp of Course grade, due in week
10 or11
5. Class Quiz 21.5 hr, 25% of Course grade, undertaken in week 12

From the interview undertaken with one of the ceuesturers, the following provides an
example of the questions and topics given in tessnent tasks. These were described by

the one of the teachers in the interview undertd&ethis research project.

Quiz question examples:

= How does nitrous oxide, which is part of emissifired burn, effect global warming?

= How does carbon dioxide which is also an emissidne burn, effect the
environment?

= How do you quantify the kilograms of CO2 that isngeemitted as a result of a flight
from Sydney to Melbourne?

= What steps are being taken by the aerospace igdogerms of aircraft design to
reduce fuel burn and thus the effects on envirorithen

= Discuss the advantages of carbon tax.

= The carbon tax and the European Union emissiodsgascheme is successful in
reducing emissions from the aviation sector, dis¢he disadvantages of both

schemes.
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= Discuss how the carbon pricing scheme works in valiatand how it effects the
Australia aviation industry.
= Describe through what mechanisms carbon dioxidetraild effect the radiative

forcing balance in the atmosphere.

Individual research paper research questions:

= What is the scientific evidence against human ieduglobal warming?

=  Why is public opinion divided over human inducedlil warming when the
scientific evidence appears strong?

= What promising strategies exists for net carborseions reductions in aircraft and in
airports in 2015 to 2025?

= Present a model for calculating CO2 emissions fioraestic airline.

= Discuss the use of advance chevron nozzles in nedetion.

= Discuss steps taken by leading high traffic volwaimports to reduce their noise
footprint.

= Hydrogen as a potentially sustainable fuel forraiitc

Observation:
Three lecture/workshops were observed during theester including week five, six
and ten. Only the second half of the lectures \abfe to be observed due to my other
commitments. My presence was made known to theestadn the fifth week of
semester. | remained a silent observer in eachnadigen sitting. It should be noted
that the content presented in the course is vagigine specific and technical so it
was difficult to understand and even appreciate hmwh impact the technical
improvements would have in terms of changes fotaguebility in the aviation
industry. This observational research does nohthte comment on the technical
content knowledge presented in lectures and wopshbhe observation focuses on the
theory of good practice L&T for sustainability asdistainability as content knowledge
to analyse the observational data for this disgerta

Teacher interview:
A 40 minute semi-structured interview was undentak@h the course

coordinator/lecturer at the end of semester oweptione.
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Student survey:
An online survey was emailed to all students eadbih the course in the final week
of the course. The survey was open for three waelighree emails were sent to
students in the course to invite and remind theautthe survey. Six $15 gift cards
were offered to students who completed the survgydvide an incentive for them to
participate and also thank them for their contitrut These were offered to the first
four and last two students to complete the sureegntourage students to complete
the survey even after the final reminder. Survespoase: 11 participants of the 68
enrolled began the survey and 7 of these partitspaompleted their survey.

Therefore the response rate was 16.17% and theletomprate was 63.6%.

Student focus group:
One focus group was held after the Monday workshapeek 10. Students were
invited to participate in the week prior and rengddy the lecturer before the focus
group. Six students attended the focus groupjrbladed four international students.
Four students were third year students who wenegdibie course as an elective and two
were second year students who were doing the cagraecompulsory subject. All were
aviation major students. The focus group went fpraximately half an hour and $20
iTunes vouchers were given to randomly selectetiggaaints. A second focus group
was scheduled for after class in week 11 howevestumdents volunteered to participate

so the focus group could not run.

Lectures and Teaching environment

The lecture/workshops were held in a classroomaébats about 70 students and was
equipped with full audio-visual equipment. Theffieek observed, the lecture and workshop
were combined taking up most of the two hour ctame. The lecture presented information
on the different weekly topics using PowerPoint araluded videos and time for students'
questions and comments so the lecture was semimatoThe workshop made up a small
portion of the time and allowed time for studewtsvork on their assessments in groups if
they needed this time and for the teacher to heprose students into groups if needed. The
second two lecture/workshops observed were deditatstudent presentations which took

up the entire class time.
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What learning and teaching methods are used in the course?

Structure, L&T activities and student responses

The following table provides examples from the aobsd workshops of the L&T activities

used in the course.

Weel

Activity and key observation nott

Five

1.5 hour lecture: Climate reduction technologies: Light-weight desaraircraft.
The lecture content was technical, for examplesudising efficiency in the context of

reducing CO2 and an overview of specific existing developmental technologies that c3

]

reduce CO2 i.e. ‘the geared turbofan’. The lectdse covered many challenges/problems
with efficiency technologies and future technolegseich as optimising smaller components,

weight reductions, and hybrid and electric engines.

Six

Student presentations about efficiency technologies
Discussion of sustainability or related concepts liraited in the students’ presentations, for
example the teacher commented that the first ptaen observed in week six should havi

[©]

explicitly mentioned the sustainable design featumetheir presentation. The second grou

©

observed talked about noise reduction, howevendidouch on how it links with
sustainability at all. This group did however demstoate good problem solving/critical
thinking by exploring the different kinds of strgtes and levels of strategy for achieving
noise reductions, for example through policy/retiafes, technology, and operations which
links with development of capabilities for sustdiitity. The third group looked at what
factors contribute to airport noise including ecanmogrowth and tourism situating their

study of noise in broader contexts which also littkeapabilities for sustainability, howeve

=

there was no explicit mention of key concepts assed with sustainability in the

presentation.

Teachers of the course provided feedback to staddrgut their presentations in front of the

class. Teacher feedback about the presentatioesvaaswas mostly regarding presentatiq

=]

skills.

Ter

Student presentations:
Similar to week six’s presentations, groups presgion different efficiency technologies,

for example, blended wing body and reduction okadbotprints.

One group linked to sustainability/environmenthe following statement; 'we'll all be doing

our bit for the environment' however did not cally evaluate how their technology did th

n

Another group did discuss environmental sustaiitgt@ihd the positive and negative aspects
of their technology (hydrogen fuel) in relationsstainability and practicality of
implementation.
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This indicates that the focus of the presentatabserved were about the technologies,
rather than critically assessing how sustainaldg there or using assessment tools like lif

cycle analysis or triple bottom line to frame oderstand the technologies.

Students’ questions at the end of each presentallimwed the groups to discuss the
technologies presented in a more critical maneehow fast is the plane? Can it fit in
existing airports? How many people does it carrge®existing airport infrastructure, tool

and services fit the new plane?

Rating
Answer Options Average
Discussion with the whole class 1.63
Listening to the teacher expl/demonstrate in the workshc 1.7¢8
Speaking one on one with the teacher 1.75
Working on assessments alone out of class timév{théal homework 1.7¢8
Applying theory to case studies as a whole class 1.83
Question and answer with teacher as a whole class 1.88
Attending the lecture 2.0C
Watching a video in the workshops 2.00
Listening to a guest speaker 2.00
Speaking in small groups with the teac 2.2t
Working on assessments in groups out of class tiymeip homework) 2.25
Working on assessmes on your own in the workshc 2.2¢
Applying theory to case studies in small to medignoup 2.29
Taking notes on your own in the workshops/lecture 2.38
Sharing work in small to medium group in the wordst 2.3¢
Brainstorming with the whole class 2.43
Sharing work with the whole class 2.50
Small to medium group activity/exercises in the ketrop: 2.5C
Working on assessments as a whole class 2.57
Reading on your own in the workshi 2.67
Interactive activities/games with the whole class 2.67
Working on assessments in small to medium groupearworkshops 2.75
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Rating

Answer Options Average
Presentation 1 and report 1.25
Presentation 2 and rep 1.5C
Individual Assignment 1 (due end of week 5) 1.50
Lecture Week 2: Science of climate change (glotahwng), Impact of aviation on climate 150
change

Lecture Week 3: Climate change policies for aviati@arbon tax and carbon offsetting for 150
aviation

Lecture Week 5: Climate reduction technologiesht-weight design of aircre 1.5C
Lecture Week 7: Climate reduction technologies:| efficient power plants (e.g. high by-pass 150
engines, open rotor etc)

Lecture Week 8: Climate reduction technologiesfits 1.50
Class quiz 1 1.63
Class quiz 1.6:
Please rate your level of confidencein applying the following skillsin

your f_uture professional roIe_. Tick the most app_rop_riale box for each e *g g e e
skill listed. (It may help to think about these skills in the teot of o8 | T : S 8o
responding to or working on a particular issuerojgrt in a professional | > “g "g £ “g z “g
role). S O &S 3 8

1. Working with different stakeholders

2. Interdisciplinary skills (working with people from different
disciplines or fields)

3. Systemic and holistic thinking (thinking about the ‘big picture
and the many flow on effects of actions on diffesecial and
environmental areas, and stakeholders)

4. Foresighted thinking (thinking about future consequences of
actions)

5. Tackling/responding to complex and uncertain issues (issues
with no simple, clearly identifiable answer and whthere is a
high degree of uncertainty about the exact outcdmes

6. Actingfairly and ecologically (thinking about the outcomes of
decisions in terms of social justice and ecologiogacts)

7. Dealing with ambiguity and frustration (keeping presence of
mind when there is no clear or simple way to regpimnan issue)

8. Critical thinking (reflecting, questioning and analysing issues
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processes)

Problem solving (identify issues, evaluate, think of alternatives
and plan responses)

10.

Planning (planning how to organise and implement responses
issues)

11.

Creative thinking and realising innovative respong#snking of
new ways to define and address issues)

12.

Viewing issues differently (seeing problems from a different
perspective or in a new way)

13.

Finding of alternative waysto approach and addressissues

14.

Participation and group work skills (being able to work
effectively as part of a group)

15.

Empathy (being able to appreciate and consider others’
positions, needs and values)

16.

Communication and use of medi(communicating with othel
verbally and through the use of written media saskemail,
social media, reports).

17.

Resear ch (collecting information and data)

18.

Evaluation (looking at and weighing up all the options and
information available)

19.

M aking decisions and judgements (being able to make
decisions and exercise judgment on the informagiailable and
why it is the most suitable decision)

20.

Reflect on your own learning and how this has occurréthis
requires critical self reflection on you own stréimgand
weaknesses — what you have learnt and what yodacdetter)

21.

Being awar e and mindful of your own values and the influence
they have on your decisions

How confident areyou in your self-assessment of the above skills?
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