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The Tertiary Education for Sustainable Development Initiative (2011-2014) sought
to develop a widely replicable model approach to tertiary-level sustainability education. Key
achievements include _the development of 1) a modular course combining interactive, interdisciplinary
classroom learning with sustainability-themed fieldwork in campus, city, rural and coastal communities,
piloted at Kyoto University and Hue University, Vietnam, and 2) a unique evaluative framework designed to
gauge the effectiveness of the course in fostering essential sustainability competencies and encouraging
students to not only think but to act sustainably. The universities® educational framework and students®
prior knowledge of sustainability were found to ge important influences on course effectiveness.
Fieldworks and group discussion played an important role in leading students from theoretical knowledge
to pro-sustainable behaviours, while social networking had limited success as a learning tool.
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The Tertiary Education for Sustainable
Development (ESD) Initiative  was
established to improve implementation of
education for sustainability at the tertiary
level. It seeks to answer many of the
questions arising from earlier ESD
research, specifically: How does ESD differ
from traditional environmental education?
What are the requisite competencies that
ESD courses should foster? How can ESD
be incorporated into university curricula
across disciplines? How can ESD courses
be tailored for application in both
developing and developed nations?

2. WHEDOHK

The Tertiary ESD Initiative had three
stated project objectives: 1) develop an
ESD course, to be offered to
undergraduates not majoring in
environmental studies at Kyoto University;
2) develop an evaluative framework for
gauging the effectiveness of the ESD
course in enhancing students’ ecoliteracy
and fostering environmental advocacy, and
3) determine the adaptability and
replicability of its model approach to
sustainability education.

i) Designing the course and evaluative
framework

Project activities in 2011 and 2012 focused
on the development of a comprehensive,
widely replicable approach for
tertiary-level education for sustainable
development and an evaluative framework
to assess the approach’s efficacy. The
“Building a Sustainable Future: Principles
and Challenges” (BSF) course was
implemented for the first time in 2012,
through the Kyoto University
International Education Program. The
course included special curricula, learning
materials, classroom activities and
fieldwork conducted on campus, in Kyoto
city and in the mountainous and coastal
regions of northern Kyoto. The initial
evaluative framework incorporated tools
for student self-grading, qualitative
assessments of student engagement in a
class online Bulletin Board System, and
quantitative tools such as a carbon
footprint survey.

The course and a revised evaluative
framework were piloted at Hue University,
central Vietnam for 13 Vietnamese
students from 20 February-22 March 2013,
then in Kyoto from 11 April to 25 July 2013,
for a class of 19 short-term international

students. The new framework added
comprehensive pre- and post-course
questionnaires and follow-up interviews
conducted with students one year after the
course to the evaluative tools used in 2012.

ii) Aims of the assessment

The evaluative framework was used to
assess the effectiveness of course
components and the course as a whole in
enhancing students’ ecoliteracy and
fostering environmental action. The
Japanese and Vietnamese courses were
also compared to determine whether the
course transferred effectively from one
country to the other. The assessment used
the “knowledge-action” spectrum to
understand how students progressed from
the beginning to one year beyond the end of
the course with regards to improving their
knowledge and moving towards taking
greater practical action for sustainability
in their daily lives. Changes in
“motivation” were introduced into the
spectrum when the researchers observed
more emotional and intuitive aspects such
as values acting as a bridge between
students’ understanding and practical
activity (Figure 1). The addition of
motivation into the knowledge-action
spectrum represents an important
contribution to research in this field, and
work 1s currently underway on a
publication including this concept.
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The assessment of the data obtained
through the evaluative framework was
conducted as a training and collaboration
exercise 1nvolving two social research
students from Macquarie University,
Australia. It set out to answer two key
research questions: 1) How have the
students developed over the course with
regards to: a) knowledge, b) motivation/
values, and ¢) action?, and 2) How effective



has the course been, and what have been
the most effective elements?

The BSF course generated large
amounts of quantitative and qualitative
data. Due to the primarily qualitative
nature of the data obtained from the course
pilots, the NVivo software program was
used for the majority of the data analysis.
First, the pre- and post- course surveys,
fieldwork activity sheets, online discussion
threads and follow-up interviews were
imported into the program for coding. The
contents of each data set were closely read
to locate words and short passages that
indicated students’ knowledge, skills,
actions and perceptions of the different
course elements. A brief descriptor or ‘code’

was then attached to the textual fragments.

Where two pieces of data conveyed a
similar idea, they were labelled using the
same code. This led to the emergence of
general trends in the progression of
student knowledge, skills and action and
their perspectives on the most effective
aspects of the course. Some examples of
common codes include ‘eco-centric view of
sustainability’, ‘pro-sustainable action’ and
‘changed perspective of sustainability.’

A second round of coding was then
undertaken whereby existing codes were
examined for links and relationships.
Through this process, connections between

different course elements and
developments in students’ knowledge,
skills and actions were particularly

considered. This provided an indication of
which elements of the course were most
effective at improving understanding and
inspiring action among students.
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Although a significant proportion of the
results were compiled as qualitative
analyses, these are not included in this
report except as brief descriptions.
Quantitative indicators were also used,
and are displayed where relevant.

i) Research Question 1

Knowledge

With regards to knowledge, the students
were assessed within the course as well as
responding to survey questions. Students’
responses to how much they know or
understand about sustainability (scaled
from 1 = very little to 5 = very much) are
shown in Figure 2. As the sample size for
those taking the survey was small, it is
difficult to argue any  statistical
significance, and as there was less than

one full point change (average increase
from 2.98 to 3.78) the results cannot be
clearly argued. In the case of the Vietnam
cohort, a greater than one point increase on
average across the sample was recorded.
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Fig.2: Students’ responses before and after
the course regarding how much they
understand about sustainability

The use of word mining to identify the use
of key words and phrases related to
sustainability in the pre and post course
surveys helped to clarify the progress in
knowledge. The word bank accumulated
from this process is extensive and the
quantifiable results are not yet available.

Motivation

Although students’ motivation was found
to be difficult to trace, the application of a
semi-quantitative  analysis identifying
words and phrases and their development
in sophistication of expression as well as
increase in frequency indicated an increase
in motivation for many students.

Action

Action was also traced using qualitative
techniques, as often students did not
directly state that they were undertaking
sustainability related activities, but their
response still indicated indirectly that they
were. Such statements were traced and
tracked using NVivo.
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Fig.3: Conceptual model of progress from
knowledge to sustained behaviour change



The model in Figure 3 illustrates the
progress from  knowledge  through
motivation to sustained sustainable
behaviour. The assessment indicated an
increase in the number of students taking
more pro-active sustainable actions even
one year after the course.

ii) Research question 2
Part I Was the course effective In
achieving its aims?
Results for course effectiveness overall
were obtained by examining the survey
responses provided at the beginning and
end of the course, as well as follow-up
interview data from the students taken 12
months after the course.

Evaluation of the data for both student
cohorts reveals that the course successfully
realised its aim of developing students’

knowledge and awareness of
sustainability-related issues. In Kyoto,
despite students’  various cultural
backgrounds and levels of pre-course

suitability awareness, there was a general
shift away from previously narrow views
on sustainability towards understandings
more consistent with triple bottom line
principles, as students developed a new
awareness of rural sustainability issues
and displayed greater appreciation for the
interconnectedness of sustainability issues
more generally. In Hue as well, students’
thinking developed from one-dimensional,
environmentally-biased conceptualisations
of sustainability to multifaceted,
multidisciplinary understanding with an
increased awareness of the scale and
complexity of sustainability-related issues.

The data sets also show the course to
have been effective at developing existing
key competencies related to the
comprehension and solving of
sustainability issues (Figure 4). Many
students in Kyoto became more flexible,
open to other views and to compromise.
The Kyoto students also reported improved

collaboration gkills and an increased
ability to synthesise ideas and take
leadership. For the Hue students,
communication competences and the

ability to listen well to others showed
particular improvement, as did the ability
to make links and draw ideas together.
This ability to unravel complex concepts
was particularly evident in students’
inclusion of local sustainability problems
and their place within the broader global
context into their evolving
conceptualisations of sustainability.
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Fig.4: Competencies developed by students
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The course was shown to be particularly
effective at empowering students in Kyoto
and Hue to take pro-sustainability action
in the immediate aftermath of the course.
Most commonly, students in Kyoto
transformed their behaviours in relation to
their consumption of food and other
resources. However, the  follow-up
interviews revealed that these changes
were not always maintained in the
long-term. Significantly, although
individual actions had not always been
sustained, most students had promoted
more sustainable behaviours to others
after returning to their home countries in
the 12 months after the course.

For the Hue cohort, pro-sustainable
actions 1dentified prior to the course
transformed from commonplace recycling
and energy conservation to reduced
motorcycle use and growing plants and
food organically for family consumption, or
— in one case — for sale online. Students
were driven to promote such behaviours
amongst their families, colleagues and
social circles as greater passion followed
their growing knowledge base.

Part II: What have been the most effective
elements of the course?

This section of the assessment examined
students’ survey responses and their
responses to tasks assigned during the
course in order to identify the most and
least effective elements of the course.

Five tools were used in the delivery of
the course (lectures, group discussions,
fieldwork, online course support and online
discussion forum). The most effective
elements as ranked by the students were
fieldwork and group discussions.
Representing a vastly different approach to
the conventional classroom experience,
these aspects enabled students in both
cohorts to actively engage with course
content and their peers on a



more-than-conceptual level. They also
emerged as the most successful at
developing students’ systems-thinking and
interpersonal competencies including the
negotiation of complex, multifaceted issues,
collaboration and communication, and — for
students in Hue — generated a keen desire
to transfer course knowledge into everyday
life through pro-sustainable actions. While
less effective at fostering competencies and
motivating action, the course’s lectures
succeeded in inspiring students in both
cohorts to rethink their understandings of
sustainability and pro-sustainability
behaviours. When considered
independently of the other elements of the
course, the online-based content and
discussion platform were least effective for
both cohorts. Although both tools still had
value in reinforcing the knowledge and
skills gained through other aspects of the
course, they provided little in the way of
new knowledge and understanding.

iii) Further work

The project was able to demonstrably
improve students’ knowledge, motivation
and action with regards to sustainability.
However there is further need for better
methods to quantify and
semi-quantitatively analyse such progress
— particularly as a long term trend.
Cross-cultural transferability of the course
was also determined. It was not possible to

gain an adequate snapshot of the
permanency of any observed changes.
Further work on the developed

Knowledge-Motivation-Action framework
and identification of thresholds needed to
enable changed behaviours are currently
under consideration for future research.
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