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Abstract: This study developed a sustainability education program that incorporated the concept
of city sustainability, delivered it to local university students in the Jakarta Metropolitan Area
(Jabodetabek), Indonesia, and then evaluated its effectiveness using questionnaire surveys. The
educational materials consisted of a case story and scenario analysis report relating to city sustainability.
The case story was a fictional narrative describing sustainability issues in Jabodetabek, in which
the protagonist is the head of the local urban planning bureau. The scenario analysis provided
three hypothetical scenarios regarding land-use patterns with predicted values of sustainability
indicators in 2050. In January 2016, 46 students from Bogor Agricultural University participated
in three workshops. Participants completed questionnaire surveys before and after the workshops.
The results from the ordered probit models that were based on participants’ responses to 68 items of
sustainability-related attitudes and perspectives showed that their participation in the workshops
enhanced participants’ environmental concerns and their intention to take pro-sustainability actions.
In addition, the participants tended to have a more balanced view on sustainability issues across
economic, social, and environmental dimensions. This suggested that the sustainability education
program focusing on city sustainability successfully enhanced the motivation of learners to contribute
toward a more sustainable future.

Keywords: sustainability education program; city sustainability; education effect; case method;
Indonesia

1. Introduction

Cities and educational programs have both been regarded as essential elements for sustainable
development. In 2015, a United Nations (UN) summit adopted the report ‘Transforming our world:
the 2030 Agenda for Sustainable Development’ [1]. This agenda includes numerous sustainable
development goals (SDGs), also called ‘global goals’. Among the 17 SDGs, two are devoted to cities
and education: Goal 11 for ‘Sustainable Cities and Communities: Make cities and human settlements
inclusive, safe, resilient, and sustainable’ and Goal 4 for ‘Quality Education: Ensure inclusive and
equitable quality education and promote lifelong learning opportunities for all’. These goals regard
sustainable cities and sustainability education as the themes of significant importance.

Cities have been increasingly been highlighted in terms of their role in sustainability. Based on
the UN’s 2014 ‘World Urbanization Prospects’ report [2], over 70% of the global population resided in
rural settlements in 1950, and less than 30% lived in urban settlements. However, the urban population
increased during the subsequent 60 years and, in 2014, 54% of people worldwide resided in cities.
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In other words, the majority of people in the world today live in a city. Furthermore, this trend of
urbanization is likely to continue in the future, and the UN expects that the global percentage of the
urban population will reach 66% in 2050 [2]. Thus, people in cities and their activities cannot be ignored
in the quest to achieve a sustainable human society. The cumulative impact of urban environmental
problems, such as air and water pollution or the unsanitary conditions in densely populated areas,
is now considered to be crucial [3]. Although the population, geographical size, or total energy
consumption in a single city may be negligible from a global perspective, the combined impact of all
the cities around the world is so large that they cannot be ignored in terms of global sustainability.

Additionally, there is growing attention toward sustainability education as an important means for
addressing environmental issues and accomplishing sustainability. The United Nations Educational,
Social, and Cultural Organization (UNESCO) refers to education as a foundation for sustainable
development as well as economic growth, peace, and responsible global citizenship [4]. Sustainability
education is one of the most effective tools in society for addressing future issues. The role of education
in achieving sustainable development was first emphasized in the ‘Agenda 21’ action plan of the UN
Conference on Environment and Development in Rio de Janeiro, Brazil in 1992. Subsequently, the
importance of education was emphasized throughout the World Summit on Sustainable Development
in Johannesburg, South Africa in 2002 and the World Conference on Education for Sustainable
Development in Bonn, Germany in 2009 [5]. More recently (2005–2014), UNESCO carried out the global
‘Decade of Education for Sustainable Development’ (DESD) campaign. DESD aimed to “integrate
the values inherent in sustainable development into all aspects of learning to encourage changes in
behavior that allow for a more sustainable and just society for all” [6]. The concept of ‘Education for
Sustainable Development’ (ESD) has become a key theme in this trend and gained wide acceptance [5].
SDGs are aimed at improving the knowledge and skills that are necessary for promoting sustainable
development and sustainable lifestyles [7]. The ultimate aim of education is shaping human behavior;
societies throughout the world establish educational systems to develop citizens who will behave in
desirable ways [8]. Education is a robust tool that influences human behavior, so that people can act in
an ideal way to protect the environment and achieve sustainability. In past decades, a number of studies
have investigated the perception of, attitude toward, knowledge of, and actions of university/college
students relating to sustainability in many countries [9–18].

The growing significance of sustainable cities implies that cities should be included in sustainability
education. Traditionally, sustainability education has not been designed to include city sustainability.
Current sustainability education methods can be improved by including the concept of city sustainability.
For example, ESD emphasizes that all three aspects of sustainability–economy, environment, and
society–should be simultaneously considered [5,6], and this principle corresponds to one of the
requirements for city sustainability in terms of the ‘triple bottom line’ [19]. Moreover, some studies
point out that sustainability is often misunderstood in the classroom and is regarded by students
and teachers as only one among several environmental issues [20,21]. Nevertheless, Jabareen [22]
concluded that the themes that are related to urban planning and community planning (such as urban
forms, infrastructure, and urban governance) are commonly neglected in sustainability education.

The objective of this research was to answer the question “Does an education program for
sustainability incorporating the concept of ‘city sustainability’ change concerns, attitudes, and
motivation for action?” An educational module that incorporated city sustainability into sustainability
education was developed. Subsequently, the module was implemented in educational workshops
and assessed in terms of applicability. Lastly, a questionnaire survey was administered to workshop
participants and the psychological effects of the module were analyzed by comparing the responses
before and after the workshops with ordered probit models.

This paper is organized, as follows. The next section describes the methods that were used in the
study. This is followed by a description of the development of the teaching materials and the design
of the workshops. Subsequently, the approach to implementation of the workshops, which included
preparatory workshops and the main workshops, is summarized. Next, the survey and its results are
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reported and the significant findings from the comparative analysis are presented. Finally, concluding
remarks are provided and some further issues for clarification are identified.

2. Method

2.1. City Sustainability Index

The teaching program utilized the concept of the ‘city sustainability index’ (CSI) that was proposed
by Mori and Yamashita [23]. CSI is a system of indices that evaluates the sustainability of target cities.
This index was designed to be utilized for urban environmental improvement while taking four factors
into consideration: triple bottom line (i.e., environment, economy, and society); direct/indirect “leakage
effect” of a city on other areas (such as hinterland, rural areas, other cities, etc.); the perspective of
“strong sustainability”; and unbiased evaluation of cities in developed and developing countries.
City sustainability denotes “maximization of the total economic and social net benefits that a city
produces, without exceeding any environmental limits and while staying within acceptable limits of
socio-economic inequity” [23]. CSI was applied to 18 megacities worldwide [24]. CSI was chosen as
the concept for inclusion in the educational module, because CSI provides a clear definition of city
sustainability and because it considers some critical concepts (such as the triple bottom line, trade-offs
between environmental and economic factors, etc.) that the current ESD does not often adequately
address. Notably, a clear definition of city sustainability has rarely been provided elsewhere in the
scientific literature.

2.2. Educational Program

Materials were developed in the Case Method style. Case Method teaching is an educational
approach in which a teacher and students proceed through a course in a collaborative way. In Case
Method teaching, a “case” is used as the educational material. In the case, a story is provided from the
viewpoint of a protagonist, and students are required to address the problems that the protagonist
faces. This method originated from the research method that was used to analyze court cases in law
schools in the United States of America (USA). The business cases developed by the Harvard Business
School are the most widely used [25,26]. Unlike traditional teaching techniques in which students
uniformly receive knowledge from teachers, the Case Method approach enables students to identify
essential issues and consider specific solutions by themselves through discussion with other students
and teachers. Steiner and Laws [27] identified the necessary competencies for addressing complicated
real-world problems: comprehension of technical terms, ability to understand and design complicated
systems; ability to participate in group works with relevant stakeholders; and ability to responsibly
choose and take a proper approach to address the problems. Case Method teaching is an effective way
of fostering critical thinking skills [25,28]. The Case Method has been introduced into sustainability
education, typically in advanced courses of undergraduate programs or in graduate programs [29,30].
Projects that require the participants to participate in group work have become more popular in
university education in sustainability education [30–32]. The group work enables the students to gain
skills that relate to collaborative work in practical problems: communication among stakeholders
and consensus-building among multiple players. In our workshop, the participants were required to
draw causality maps regarding city sustainability. The causality map is one of the cognitive maps that
shows the causal and resultant factors that are connected with arrows [33,34]. The cognitive map is
often applied as part of a family of problem-structuring methods (PSMs), such as strategic options
development and analysis [35]. PSM refers to a range of participatory and interactive methods for
supporting group decisions in scenarios that are characterized by ‘wicked problems’ [36]. Sustainability
issues are typical wicked problems, in which the problem definition and solution depends on the
values, preferences, and beliefs of stakeholders [37].

The Jakarta Metropolitan Area (Jabodetabek) in Indonesia was selected as the target case.
Jabodetabek has a population of 22 million, which makes it the second largest city in the world and the
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largest city in the developing world as of 2007 [38]. Jabodetabek is recognized as having a significant
impact in terms of sustainability due to the large population size and high growth rate [39]. Educational
materials were created by incorporating various topical issues in Jabodetabek such as housing, traffic
volume and traffic congestion, income inequality, flooding, and other issues [40]. This was intended to
motivate the students to understand the complexity of city sustainability and to assimilate multiple
viewpoints on urban sustainability issues.

Furthermore, future scenario analysis of Jabodetabek was utilized, as developed by Kato and
Mimura [41]. This analysis enabled the use of a scenario-based approach to address the high uncertainty
in Jakarta’s future development. The scenario-based approach allows for the evaluation of multiple
development patterns and an assessment of their respective impacts [42,43].

Wiek et al. [44,45] summarized the core competencies that emerge from sustainability education:
systems-thinking competence, anticipatory competence, normative competence, strategic competence,
and interpersonal competence. The multiple aspects of city sustainability that were included in
our educational materials are expected to enhance systems-thinking competence through a holistic
analysis of complex systems across environmental, social, and economic domains, which has long
been recognized as a central component for achieving sustainability literacy [46,47]. An introduction
to the scenario-based approach is expected to increase the anticipatory competence [42]. The Case
Method reflecting real-world issues with multi-faceted sustainability dimensions and the cognitive-map
production was expected to bolster the normative and strategic competencies. This is because it attempts
to resolve conflicts in the trade-offs among sustainability components and because it should motivate the
students to rethink social norms and to apply a more strategic approach [48]. Additionally, the workshop
approach should improve the interpersonal competency through encouraging communication among
participants from different social/cultural/economic backgrounds [29,49].

3. Development of Teaching Materials

3.1. Case Story

Two case materials were prepared: the case story and future scenario report. Students were
expected to read both case materials and complete an assignment before attending the workshops.
The case story (Table 1) described the fictional daily life of a protagonist (head of the Planning Bureau
of Daerah Khusus Ibukota [DKI: Special Capital Region], Jakarta) in a narrative way. The purpose
of the case story was to enable students to understand sustainability problems in daily life and the
viewpoints of relevant stakeholders. The case story included issues such as traffic congestion, urban
sprawl, energy consumption, and floods. In addition, the story involved stakeholders: a private real
estate company, a representative from a neighboring city, non-governmental organizations (NGOs),
officers of the World Wildlife Fund (WWF), and others. In the story, stakeholders took actions to
influence the decision-making of the protagonist. The case story began with the following abstract:
“As the head of the urban planning bureau of DKI Jakarta, Josef Djuhara was pressed to make a
decision for the submission of a bill that allows new construction on natural lands such as wetlands,
within DKI Jakarta. If the bill is passed in parliament, it would accelerate development in DKI Jakarta.
However, there has been no consensus between various stakeholders in terms of the benefits/costs and
the expected results of the bill. Thus, they have pressured Josef to consider their interests. As such,
Josef could not decide whether to submit the bill. The following essay illustrates a part of Josef’s daily
life”. The story then described three days from Josef’s point of view.

The case story illustrated a possible situation that a person in charge of urban planning would
face. The participants were expected to consider how urban planning policy can be connected to
sustainability issues, what stakeholders groups would be involved, and how the stakeholders would
influence the process of decision-making that would affect the long term development of a mega city.
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Table 1. Overall Structure of the Case Story.

Day One

Day one starts with a scene at Josef’s house. As Josef leaves for his office, issues such as
traffic congestion, nature loss in the city, and urbanization are described. Once he arrives
at his office, he meets “Mr Xihan”, a manager of private real estate company. Mr Xihan
urges Josef to pass the bill so they can carry out their large-scale real estate projects.
Moreover, Mr Xihan attempts to offer a bribe to Josef. After that, the scene moves to
Josef’s house, where he talks with his wife about the family budget. His wife complains
about the rising gasoline price and worries that they cannot live without a car.

Day Two

On day two, Josef meets two stakeholders: Mr Susanto, the head of the city’s Economic
and Industry Bureau, and Ms Lilliana Natir, the manager from the Bekasi Planning
Bureau. Mr Susanto encourages Josef to submit the bill, arguing the importance of
economic development and encouraging investment. On the other hand, Ms Natir
opposes to the bill, insisting that the bill might worsen traffic congestion in Jakarta.
Moreover, she worries about the possible negative impact on the revenue in neighboring
Bekasi city. After the meetings with these stakeholders, Josef goes to a real estate agency
to view properties for sale in a suburb. Josef’s wife insists on moving to the suburbs in
order to avoid floods, and she dreams of having a more western lifestyle.

Day Three

On the third day, Josef meets two stakeholders from NGOs working in Jakarta: Ms
Kobayashi, who is the head of an international human rights NGO and Ms Smit, the
head of the WWF Jakarta office. Ms Kobayashi opposes the bill, arguing that further
development within DKI Jakarta will enhance inequality, which could lead to social
instability. Ms. Smit also opposes to the bill on the basis that further development will
threaten biodiversity.

After meeting the various stakeholders over the three days, Josef was presented with a future scenario
report for Jabodetabek. Josef will consider this report in his decision-making.

3.2. Scenario Report

The scenario report described the sustainability of Jabodetabek in 2050 and it was based on a
previous research by Kato and Mimura [41]. A scenario-based approach was employed to consider
future uncertainty. The purpose of the future scenario report was to enable students to understand the
possible situations concerning sustainability in Jabodetabek through the quantitative analysis of some
relevant indices that are based on CSI. The definition of sustainability and the concepts of constraint
indicators and maximization indicators in CSI were intentionally masked in the future scenario report
to allow for students to evaluate city sustainability.

Three scenarios describing conditions in 2050 were provided. The scenarios were three forms of
land-use patterns that were calculated from assumed population density distribution: the ‘monocentric
scenario’, ‘spread scenario’, and ‘polycentric scenario’. To create these three scenarios, eight types
of urban space categories were defined as land-use patterns: water area, natural area, four types of
residential areas (urban village, rural, planned village, and high-rise apartment), commercial area,
and industrial area. Subsequently, land-use patterns were determined based on the multinomial logit
model analysis of population density distribution.

The monocentric scenario included a number of assumptions: the strong promotion of high
value-added industries (e.g., global financing, knowledge economy); insufficient public transport
infrastructure; and inappropriate land-use policy. The scenario also assumed an increase in demand
for office space in the city center, forcing the manufacturing industry out to other regions. High-income
residents were assumed to live in high multi-story buildings in the city center, while the number
of lower-income people would increase and would live in low-rise residential buildings that are
concentrated along rivers within the city. As a result, income inequality would increase and spatial
income disparities within the city would become more evident.

The spread scenario assumed that the manufacturing sector would be promoted under domestic
industry protection policies, thus accelerating industrial park construction. As a result, many workers
would commute from various areas in the city to these industrial parks, and many low-and medium-rise
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residential buildings would be constructed in suburban areas. Moreover, an increase in trade would
drive the economy. Serious traffic congestion would occur in the city.

The polycentric scenario assumed that policies to promote specific industries at multiple locations
within the city would be introduced and that development would be restricted to these areas. Traffic
congestion problems would be resolved through the implementation of an efficient public transport
network that connects these development centers. In each development center, several types of
industries would be encouraged and economic growth would be promoted through cross-synergies.
Although income inequality would expand, the average income would increase and the standard of
living environment would improve accordingly.

Furthermore, each scenario was assessed while using nine CSI indicators: CO2 emissions
from construction materials and household consumption, the Gini index, average household income,
economic impact from industries, urban biodiversity, flood-affected areas and flood-affected population,
and individual satisfaction with the built environment. The three scenarios were characterized by the
values of the indicators. On this basis, the students were expected to consider the sustainability of
Jabodetabek for the year 2050 in terms of future scenarios.

4. Workshops

4.1. Design of Workshops

Visual presentations (slide shows) were created for the educational workshops. A role-playing
style was used in the workshops, in which each group of participants had to play the role of staff

members working in the Planning Bureau of DKI Jakarta, and propose a future development vision
for Jabodetabek, examining the three future scenarios. Furthermore, an assignment was required to
be completed by students before attending the workshops, to help the students gain understanding
and to enable them to sufficiently envision the future of Jakarta. All of the materials were prepared in
English and the workshops were conducted in English. The workshops each consisted of six sessions.

4.1.1. Introductory Session

In the introductory session, the program and structure of the workshop were presented and the
background of the participants’ roles as planning department staff members was explained.

4.1.2. First Task Session

In the second session, the participants were tasked with identifying the environmental, social,
and economic problems in Jabodetabek, and then compiling a causality map that showed the causal
relationships of the problems. This first task had three objectives: to enable participants to consider
triple bottom line issues in the city comprehensively, to critically and creatively assess the causes and
effects through individual logical thinking and group discussion, and to understand the connections
among activities within cities and their impact inside and outside the city. This task highlighted two
teaching points. First, sustainability issues are interconnected in terms of environmental, social, and
economic aspects, and thus each issue cannot be solved in isolation, but rather require a strategic
approach to devising effective solutions. Second, a city cannot exist independently and it relies on
other areas to obtain resources and ecosystem services.

4.1.3. Second Task Session

In the second task in the third workshop session, the participants were asked to consider the
interests and conflicting views of the relevant stakeholders based on the causality maps that were
prepared in the first task. The second task had two objectives: to identify how and what groups
of stakeholders are involved in sustainability issues and to consider which stakeholders must be
included in negotiations or trade-offs. This task revealed the variety of possible opinions/arguments
among different stakeholder groups based on differing causalities to participants. Moreover, different
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causalities also imply that dealing with an issue can negatively affect the interests of other stakeholders
who are not directly involved in the issue.

4.1.4. Third Task Session

In the third task, the participants were asked to identify six indicators in the future scenario report
and in the causality maps that participants had prepared in the first task. The example factors were
CO2 emissions (from construction materials and household consumption), economic inequality (the
Gini index), economic efficiency (average household income and economic impact from industries),
urban biodiversity, risk of flooding (flood-affected areas and flood-affected population), and comfort
with daily life (individual satisfaction with the built environment). Afterwards, the participants
were required to identify the trade-offs between these factors. This task had three objectives: to
consider the causal relationships related to sustainability in the future scenario report for Jabodetabek,
to identify trade-offs, and to highlight the need for negotiations and trade-offs. The task showed
that decision-makers are faced with trade-offs when solving sustainability issues. Furthermore,
decision-makers must decide which issue should be prioritized when facing a trade-off. Finally, the
task highlighted that negotiations play a significant role in solving issues in the face of trade-offs.

4.1.5. Fourth Task Session

The final task in the workshop required each group of participants to select one of the three
scenarios (monocentric, polycentric, and spread) as an ideal vision for future Jabodetabek. The
participants were also asked to give presentations to the workshop coordinator who played a role
as the head of the urban planning bureau. In the presentations, participants described the selected
scenario and explained the reason for selection. The objective of this task was to encourage participants
to select a vision for the ideal future development of Jabodetabek based on legitimate reasons. After
group discussion, each group gave a presentation to all participants and explained which scenario
they chose and for what reason. The coordinator and other participants interrogated the presenters.
After all of the presentations were delivered, the coordinator revealed the sustainable scenario that
was reported by Kato et al. [50] and described the criteria that supported this answer. Furthermore, the
coordinator explained that the workshop was designed based on the concepts of the CSI.

4.1.6. Wrap-Up Session

In the last session of the workshop, the concepts of the CSI were explained in detail. First, the
coordinator explained the definitions of city sustainability. Subsequently, a 5-min. introductory movie
on CSI was shown, which was created by the Megacities and the Global Environment Project in
the Research Institute for Humanity and Nature, Japan. After showing this film, the coordinator
summarized the objectives of the workshop.

4.1.7. Implementation of Workshops

The workshops were conducted to evaluate the applicability of the materials and the teaching
method. First, preparatory workshops were held at two Japanese universities (Shiga University and
the University of Tokyo). Based on feedback obtained at these preparatory workshops, the teaching
materials were modified and finalized for use in the main workshop series to be presented in Indonesia.
The main workshop was held over three days at Bogor Agricultural University in Indonesia on 11–13
January 2016.

4.2. Main Workshop in Indonesia

A total of 46 students participated in the three main workshops (15 students each in the first two
workshops and 16 in the third). Each student was allowed to participate in only one workshop. The
participants were recruited through a Facebook post that was shared by a project collaborator at Bogor
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Agricultural University. Of the 56 applicants, 46 students were selected on a first-come-first-served
basis. A pre-workshop questionnaire was distributed by email to the confirmed participants, which was
completed and then returned to the collaborator. The participants were enrolled in bachelor’s, master’s,
and doctorate courses that included 10 majors (Management of Land Resources = 14; Landscape
Architecture = 15; Agronomy and Horticulture = 4; Regional Planning Science = 1; Nutrition Science
= 2; Agro-industrial Technology = 2; Marine and Coastal Resources Management = 1; Silviculture =

3; and, Forestry = 2). All 46 participants indicated that they had previously received environmental
education and 44 participants said that they had received sustainability education. Table 2 summarizes
the descriptive statistics of the participants.

Table 2. Descriptive Statistics of Workshop (WS) Participants.

Mean S.D. Min. Median Max.

Participation of WS (1: Yes; 0: No) 0.500 0.052 0 0.5 1
Member of WS1 (1: Yes; 0: No) 0.326 0.049 0 0 1
Member of WS2 (1: Yes; 0: No) 0.326 0.049 0 0 1

Age 23.20 0.255 20 22 29
Gender (1: Male; 0: Female) 0.348 0.050 0 0 1

Origin from Jabodetabek (1: Yes; 0: No) 0.283 0.047 0 0 1
Awareness about Triple bottom line (1: Yes; 0: No) 0.500 0.052 0 0.5 1

Awareness about Strong/weak Sustainability (1: Yes; 0: No) 0.587 0.052 0 1 1

Workshop materials (case story and future scenario report) and an assignment were sent to
the participants after the completed pre-workshop questionnaire was returned to the coordinator.
Completed assignments had to be returned to the coordinator by email before the workshops began.
Each workshop was presented from 9 a.m. to 3 p.m., including short breaks and a one-hour lunch break.
The participants in each workshop were divided into three groups that achieved a balance in the mix
of the participants with different social/cultural/economic backgrounds. The workshop was conducted
in English, but there was no restriction on using local language during the group discussions. Before
leaving each workshop, the participants completed a post-workshop questionnaire.

5. Pre- and Post-Workshop Surveys

A questionnaire survey was developed and administered to evaluate participants’ values and
attitudes toward sustainability before and after a workshop; the same questionnaire was used both
times for each of the three workshops. A five-point Likert-scale was used for responses (5: strongly
agree; 4: agree; 3: neither agree nor disagree; 2: disagree; 1: strongly disagree). The questionnaire
focused on five key areas: city sustainability, a new ecological paradigm, sustainability concerns,
responsible stakeholders, and pro-sustainability behavior. Appendix A lists the 64 question items
answered by workshop participants.

5.1. City Sustainability Index

To evaluate each student’s awareness of city sustainability according to the CSI, 17 questions
were included in the questionnaire, concerning the constraint indicators of environmental aspects
(CSI. 1–CSI. 4), constraint indicators of social and economic aspects (CSI. 5–CSI. 7), maximization
indicators (CSI. 8–CSI. 12), human sustainability (CSI. 13 and CSI. 14), and relationships between
human sustainability and city sustainability (CSI. 15–CSI. 17).

5.2. New Ecological Paradigm Scale

The New Ecological Paradigm (NEP) scale [51] was utilized for the survey and it comprised
15 items that explored the relationships between humans and the environment. The first version of
NEP was published in 1978, and it has been widely used for evaluating people’s attitudes toward the
environment [52–54]. Moreover, the NEP is commonly used for evaluating the effects of environmental
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education [55]. The revised NEP scale that was released in 2000 [56] was utilized in the workshop
questionnaire and it assessed the knowledge of respondents in relation to the limits to growth (NEP. 1,
NEP. 6, and NEP. 11), anti-anthropocentrism (NEP. 2, NEP. 7, and NEP. 12), the fragility of nature’s
balance (NEP. 3, NEP. 8, and NEP. 13), rejection of exceptionalism (NEP. 4, NEP. 9, and NEP. 14), and
the possibility of an eco-crisis (NEP. 5, NEP. 10, and NEP. 15). The NEP scale gives a concise but
comprehensive measurement of a respondent’s attitudes toward the environment.

5.3. Concerns about Sustainability Issues

Measuring concerns about environmental problems is important in evaluating the effectiveness
of an educational module. According to the norm activation theory of Schwartz [57], environmental
concerns and awareness of consequences are assumed to activate people’s behavior in a
pro-environmental way. Furthermore, adverse consequences of environmental problems are assumed
to activate people’s intentions of adopting pro-environmental behavior, according to the value belief
norm theory, which is an extension of norm activation theory [58,59].

Questions regarding concern for the environment (CON. 1–CON. 13 and CON. 22–CON. 25) were
based on Schultz [53]. They included at least four items in each of three categories of concern: concern
about the biosphere (plants, marine life, birds, and animals); concern about oneself (me, my lifestyle,
my health, and my future); and, concern about others (people in my city, people in my county, all
people in the world, children, and future generation). The ‘people in my city’ was added to the original
12 items of Schultz [53] to account for the urban perspective. In addition, four items were added for
measuring the degree of general concern about the ‘future of my city’, ‘future of my country’, ‘future of
human society’, and ‘future of the Earth’. The 17 questions coincided with the 17 items to quantify the
respondents’ concerns. In addition, six more questions (CON. 26–CON. 31) were included to measure
six additional items that identified specific concerns of respondents. Two items in relation to economic
problems were ‘relative poverty’ and ‘income inequality’; two items about social problems were ‘lack
of basic human needs’ (e.g., health, safe drinking water, and education) and ‘inequalities in access to
basic human needs’; and, two items about environmental problems were ‘loss of biodiversity’ and
‘global warming’.

5.4. Responsible Stakeholders

A feeling of obligation links perceived need with the actual actions of individuals [57]. Thus,
eight questions (CON. 14–CON. 21) were constructed to measure the respondent’s relative intensity
of feeling of obligation regarding different subjects. The questions probed feelings on subjects that
ranged from personal and private to general and large-scale.

5.5. Pro-Sustainability Attitudes

It is necessary to assess participants’ pro-sustainability behavior because sustainability education
aims to shape people’s behavior in a more sustainable way. Thus, the questionnaire examined
respondents’ intention of taking pro-sustainability or/and pro-environmental actions, given that the
intention behind the actions is considered to be a crucial determinant in activating actual behavior.
Although other factors than intention behind the actions, such as social and institutional factors, could
also affect pro-sustainability behavior, they were not included in our questionnaire survey. This is
one of our further issues. The behavior intention scale items of Stern et al. [60] were adopted for the
questionnaire. The scales have been shown to be useful for measuring willingness to act for solutions
and thus have been widely used in research on environmental psychology [52,61]. In the questionnaire,
five items (BHV. 1–BHV. 5, see Appendix A for details) were included to measure the willingness to
take an action toward sustainability and the respondent’s attitude. Items 1, 3, and 4 were based on
Stern et al. [60]. Items 2 and 5 were specifically created for the questionnaire, but they were derived
from Stern et al. [60]. Items 3 and 4 measured the intention of taking actions toward solutions to
environmental issues, and item 1 measured respondents’ attitude to the consequence of environmental
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actions. Items 2 and 5 measured the respondents’ intention behind taking actions toward economic
inequality and poverty, respectively.

6. Results

6.1. Findings

The effectiveness of the workshops and teaching materials were examined while using the
participants’ responses to the completed pre- and post-workshop questionnaires for the three workshops
(WS1, WS2, and WS3) in Bogor Agricultural University. Appendix B summarizes the means of the
responses for all items before and after the three workshops. Although the changes in responses
between before and after the workshops could be directly examined using a simple statistical test such
as Wilcoxon’s test, these may be biased because the responses in our survey are constrained between 1
to 5. For instance, if the mean of responses would be nearly 5 before the workshop, the positive effect of
the workshop would not be evident. Subsequently, ordered probit models are employed, in which the
independent variables are: a dummy of participation in the workshop (1 if a respondent participates
in the workshop and 0 otherwise); a dummy of a member in WS1 (1 if a respondent participates in
WS1 and 0 otherwise); a dummy of a member in WS2 (1 if a respondent participates in WS2 and 0
otherwise); age of respondent; a dummy of gender (1 if a respondent is male and 0 otherwise); a
dummy of origin of respondent (1 if the origin of the respondent is Jabodetabek and 0 otherwise); a
dummy of awareness about triple bottom line (1 if a respondent is aware of triple bottom line and 0
otherwise); a dummy of awareness about strong/weak sustainability (1 if a respondent is aware of
strong/weak sustainability and 0 otherwise). The estimation results are summarized in Tables 3–5.

With regards to the results related to CSI, Table 3 shows that the effect of participation in the
workshop was significant in terms of CSI. 1, 2, 4, 6, 11, and 13. First, CSI. 1 (“We are not affected by
negative environmental impacts that are caused by people’s activities in a city far away from our
living place”) was negatively changed by the workshop because the workshop enabled the participants
to recognize the potential negative environmental impacts from other cities. Second, CSI. 2 (“As
income inequality gets larger, urban economic/social life becomes more unstable”) was positively
affected by the workshop because the workshop promoted an understanding of how income inequity
increases instability. Third, CSI. 4 (“Urban sprawl is the enemy of the global environment”) was
positively influenced by the increased understanding of the negative impacts of urban sprawl. Fourth,
CSI. 6 (“We should accept distinct urban lifestyles for accomplishing human sustainability”) was
positively stimulated by the workshop because the workshop revealed how a diversity of urban
lifestyles contributes to human sustainability. Fifth, CSI. 11 (“A city must be independent of other
areas. A city does not need to rely on other areas”) was negatively shifted by the workshop, as
participants became sensitized to the interdependence of cities on other regions. Finally, CSI. 13 (“Cities
do not have large negative impact on human sustainability because urban areas account for only
0.2% of land surface on earth”) was negatively altered by the workshop, as participants realized that
individual cities have significant negative impacts on human sustainability. Table 3 also indicates that
age significantly affected the results for CSI. 4, 5, 10, and 13; gender for CSI. 1,2, 3, 4, 5, 7, 12, 16, and
17; Jabodetabek in CSI. 1, 4, and 7; Triple bottom line for CSI. 2, 3, 7, 9, 14, and 15; and, Strong/weak
sustainability for CSI. 9 and 13, respectively. First, the results imply that older participants tend to have
a more sustainable mindset than younger participants. Age positively influences CSI. 9 (“Lifestyles in
developed countries are to blame for aggravation of human sustainability”), probably because more
senior individuals tend to have more knowledge and/or experience about the history of economic
prosperity in the developed world, leading them to believe that the developed world is responsible for
the environmental issues. Second, the results suggest that the male participants tend to have a more
sustainable mindset than female participants. The reason for this is unclear. Third, participants from
Jabodetabek tend to identify themselves as main players in the local context.
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Table 3. Estimation Results of Ordered Probit Models—City Sustainability Index (CSI).

CSI. 1 CSI. 2 CSI. 3 CSI. 4 CSI. 5 CSI. 6 CSI. 7 CSI. 8 CSI. 9

Variables Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE

Intercept 1.14 1.4 1.51 1.3 3.58 *** 1.2 −0.96 1.3 5.03 *** 1.3 1.84 1.2 5.20 *** 1.3 3.53 *** 1.2 0.31 1.2
WS −0.53 ** 0.3 0.57 ** 0.2 −0.08 0.2 0.43 * 0.2 −0.32 0.2 0.63 *** 0.2 0.08 0.2 −0.30 0.2 −0.29 0.2

WS1 0.12 0.4 0.43 0.3 −0.46 0.3 0.77 ** 0.3 −0.98 *** 0.3 0.25 0.3 −0.15 0.3 −0.25 0.3 0.21 0.3
WS2 0.64 * 0.3 −0.04 0.3 −1.24 *** 0.3 −0.78 *** 0.3 −0.38 0.3 −0.56 * 0.3 −0.30 0.3 −0.52 * 0.3 −0.83 *** 0.3
Age −0.04 0.1 0.03 0.1 −0.01 0.1 0.13 ** 0.1 −0.17 *** 0.1 −0.00 0.1 −0.19 *** 0.1 −0.04 0.1 0.10 * 0.1

Gender −0.94 *** 0.3 0.78 *** 0.3 0.82 *** 0.3 0.81 *** 0.3 −0.97 *** 0.3 0.09 0.3 −1.09 *** 0.3 −0.03 0.3 0.01 0.3
Jabodetabek −0.76 ** 0.3 −0.11 0.3 0.05 0.3 0.91 *** 0.3 −0.44 0.3 −0.25 0.3 −0.52 * 0.3 0.02 0.3 0.13 0.3

TBL 0.40 0.3 −0.47 * 0.3 −0.47* 0.3 −0.27 0.3 0.44 0.3 0.00 0.3 0.76 *** 0.3 −0.23 0.3 −0.76 *** 0.3
SWSUS 0.07 0.3 −0.10 0.3 −0.12 0.3 −0.06 0.3 0.07 0.3 −0.09 0.3 −0.13 0.3 −0.03 0.3 0.75 *** 0.3

Threshold 1/2 1.69 *** 0.2 0.96 *** 0.2 0.65 *** 0.2 0.82 *** 0.2 1.56 *** 0.2 1.10 *** 0.2 1.58 *** 0.2 1.35 *** 0.2 1.36 *** 0.2
Threshold 2/3 1.93 *** 0.3 1.34 *** 0.2 1.95 *** 0.2 2.01 *** 0.2 1.81 *** 0.2 2.45 *** 0.2 2.04 *** 0.2 2.12 *** 0.1 2.44 *** 0.2
Threshold 3/4 n.a. n.a. 3.00 *** 0.2 3.55 *** 0.2 3.72 *** 0.2 2.89 *** 0.4 4.12 *** 0.3 2.82 *** 0.3 3.80 *** 0.2 4.69 *** 0.4

Final LL −73.1 −94.2 −95.1 −96.8 −90.9 −106.7 −92.9 −114.5 −99.4
Initial LL −84.7 −102.6 −110.8 −117 −103.3 −115.3 −108.8 −117.8 −111

Chi-squared 23.1 16.7 31.4 40.3 24.6 17.2 31.7 6.7 23.1
Significance 0.003 0.033 0.000 0.000 0.001 0.027 0.000 0.559 0.003
Pseudo R2 0.136 0.081 0.141 0.172 0.119 0.074 0.146 0.028 0.104

N 92 92 92 92 92 92 92 92 92

CSI. 10 CSI. 11 CSI. 12 CSI. 13 CSI. 14 CSI. 15 CSI. 16 CSI. 17

Variables Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE

Intercept −0.75 1.2 0.39 1.3 1.23 1.2 5.00 *** 1.4 −1.51 1.3 4.50 *** 1.2 0.91 1.4 −0.62 1.5
WS 0.2 0.2 −1.08 *** 0.3 −0.08 0.2 −0.59 ** 0.3 −0.10 0.2 −0.17 0.2 −0.15 0.3 −0.09 0.3

WS1 0.61 ** 0.3 0.29 0.3 −0.15 0.3 −0.63 * 0.3 0.15 0.3 0.19 0.3 0.38 0.4 0.38 0.4
WS2 0.13 0.3 0.33 0.3 −0.22 0.3 −0.16 0.3 0.2 0.3 −0.44 0.3 −0.34 0.3 −0.24 0.3
Age 0.06 0.1 0.02 0.1 0.03 0.1 −0.15 *** 0.1 0.13 ** 0.1 −0.08 * 0.1 0.07 0.1 0.13 ** 0.1

Gender 0.24 0.3 −0.34 0.3 0.62 ** 0.3 −0.42 0.3 −0.05 0.3 0.41 0.3 0.85 *** 0.3 0.76 ** 0.3
Jabodetabek −0.09 0.3 −0.43 0.3 0.08 0.3 −0.45 0.3 −0.36 0.3 0.27 0.3 −0.05 0.3 0.08 0.3

TBL 0.06 0.3 0.07 0.3 −0.33 0.3 −0.32 0.3 −0.55 * 0.3 −0.52 * 0.3 0.3 0.3 0.03 0.3
SWSUS −0.26 0.3 −0.36 0.3 0.15 0.3 0.51 * 0.3 0.25 0.3 0.23 0.3 −0.44 0.3 −0.44 0.3

Threshold 1/2 0.83 *** 0.1 1.73 *** 0.2 0.89 *** 0.2 2.12 *** 0.2 1.98 *** 0.2 1.01 *** 0.2 0.69 *** 0.2 0.26 0.2
Threshold 2/3 2.39 *** 0.2 2.00 *** 0.2 1.36 *** 0.1 3.39 *** 0.4 n.a. n.a. 1.84 *** 0.2 2.32 *** 0.3 0.84 *** 0.2
Threshold 3/4 n.a. n.a. n.a. n.a. 2.80 *** 0.2 n.a. n.a. n.a. n.a. 3.44 *** 0.2 n.a. n.a. 2.00 *** 0.2

Final LL −109.1 −78.5 −116.5 −75 −76.7 −104.6 −67.4 −74.2
Initial LL −112.8 −90.6 −121 −87 −82.2 −111.4 −75.8 −81.8

Chi-squared 7.4 24.3 8.8 24 10.8 13.5 16.6 15.1
Significance 0.488 0.001 0.353 0.002 0.209 0.093 0.034 0.056
Pseudo R2 0.033 0.134 0.036 0.137 0.066 0.06 0.109 0.092

N 92 92 92 92 91 92 92 92

Note 1: Coef: Coefficient; SE: Standard Error; WS: Participation of WS; WS1: Member of WS1; WS2: Member of WS2; TBL: Triple bottom line; SWSUS: Strong/weak Sustainability; LL: Log
Likelihood; and n.a.: not available. Note 2: *: p < 0.1; **: p < 0.05; ***: p < 0.01.
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Table 4. Estimation Results of Ordered Probit Models—New Ecological Paradigm (NEP).

NEP. 1 NEP. 2 NEP. 3 NEP. 4 NEP. 5 NEP. 6 NEP. 7 NEP. 8

Variables Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE

Intercept 2.63 ** 1.2 2.18 * 1.2 −0.13 1.3 −0.96 1.2 0.54 1.2 −1.16 1.3 4.51 *** 1.5 3.25 *** 1.2
WS 0.08 0.2 −0.14 0.2 −0.34 0.2 0.01 0.2 0.05 0.2 0.13 0.2 0.67 ** 0.3 0.09 0.2

WS1 0.23 0.3 −0.74 ** 0.3 0.21 0.3 0.48 0.3 0.3 0.3 0.17 0.3 −0.76 ** 0.4 0.03 0.3
WS2 −1.02 *** 0.3 −0.30 0.3 −0.64 ** 0.3 0.02 0.3 −0.59 ** 0.3 −0.24 0.3 −1.58 *** 0.4 -0.49 * 0.3
Age −0.07 0.1 0 0.1 0.09 * 0.1 0.13 *** 0.1 0.09 * 0.1 0.12 ** 0.1 −0.04 0.1 -0.05 0.1

Gender 0.18 0.3 −0.12 0.3 0.42 0.3 0.09 0.2 0.02 0.3 1.32 *** 0.3 0.08 0.3 -0.25 0.3
Jabodetabek 0.41 0.3 −0.32 0.3 0.57 ** 0.3 0.11 0.3 0.66 ** 0.3 0.53* 0.3 1.11 *** 0.3 -0.36 0.3

TBL −0.47 * 0.3 −0.20 0.3 −0.30 0.3 −0.16 0.3 −0.32 0.3 −0.31 0.3 0.07 0.3 0.3 0.3
SWSUS 0.59 ** 0.3 0.3 0.3 0.1 0.3 −0.27 0.3 −0.65 ** 0.3 −0.18 0.3 −0.76 ** 0.3 -0.09 0.3

Threshold 1/2 0.88 *** 0.1 0.95 *** 0.1 0.99 *** 0.2 1.27 *** 0.1 1.29 *** 0.2 0.56 *** 0.2 0.93 *** 0.3 1.69 *** 0.1
Threshold 2/3 2.55 *** 0.2 1.68 *** 0.1 2.984 *** 0.2 2.13 *** 0.1 2.19 *** 0.1 2.29 *** 0.2 3.04 *** 0.3 2.25 *** 0.1
Threshold 3/4 n.a. n.a. 3.44 *** 0.2 n.a. n.a. 3.50 *** 0.2 3.71 *** 0.2 n.a. n.a. n.a. n.a. 3.46 *** 0.2

Final LL −101.8 −114.4 −88.7 −121 −112.4 −84.6 −63.6 -120.1
Initial LL −114.4 −119.7 −97.1 −126.4 −125.1 −98.5 −82 -125.4

Chi-squared 25.3 10.7 16.8 10.9 25.4 27.8 36.9 10.6
Significance 0.001 0.217 0.031 0.207 0.001 0.000 0.000 0.22
Pseudo R2 0.11 0.044 0.086 0.043 0.101 0.141 0.224 0.042

N 92 92 92 92 92 92 92 92

NEP. 9 NEP. 10 NEP. 11 NEP. 12 NEP. 13 NEP. 14 NEP. 15

Variables Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE

Intercept 0.47 1.3 4.32 *** 1.2 2.97 ** 1.2 1.07 1.2 −1.96 1.4 0.99 1.3 0.5 1.2
WS −0.23 0.2 0.23 0.2 0.2 0.2 0.34 0.2 −0.13 0.2 0.23 0.2 0.18 0.2

WS1 −0.12 0.3 0.32 0.3 0.19 0.3 −0.15 0.3 0.45 0.3 0.36 0.3 0.79 ** 0.3
WS2 0.48 0.3 −0.07 0.3 −0.36 0.3 −0.59 ** 0.3 −1.10 *** 0.3 −0.10 0.3 0.06 0.3
Age 0.08 0.1 −0.12 ** 0.1 −0.06 0.1 −0.01 0.1 0.21 *** 0.1 0.02 0.1 0.07 0.1

Gender 0.04 0.3 −0.06 0.3 0.55 ** 0.3 0.1 0.3 0.55 ** 0.3 0.60 ** 0.3 0.80 *** 0.3
Jabodetabek −0.07 0.3 −0.37 0.3 0.70 *** 0.3 −0.08 0.3 0.88 *** 0.3 −0.43 0.3 0.3 0.3

TBL 0.63 ** 0.3 0.12 0.3 −0.24 0.3 0.03 0.3 0.34 0.3 −0.36 0.3 −0.28 0.3
SWSUS −0.56 ** 0.3 0.08 0.3 0.25 0.3 0.19 0.3 −0.10 0.3 0.19 0.3 −0.28 0.3

Threshold 1/2 0.65 *** 0.2 1.09 *** 0.1 0.84 *** 0.2 0.82 *** 0.1 1.99 *** 0.2 0.66 *** 0.2 0.68 *** 0.2
Threshold 2/3 1.38 *** 0.2 1.71 *** 0.1 1.65 *** 0.1 1.23 *** 0.1 2.44 *** 0.2 2.83 *** 0.2 1.51 *** 0.2
Threshold 3/4 3.56 *** 0.2 3.41 *** 0.3 3.15 *** 0.2 2.93 *** 0.3 4.59 *** 0.3 n.a. n.a. 3.17 *** 0.2

Final LL −89.1 −119.3 −111.8 −126.3 −87.9 −82.5 −97.8
Initial LL −95.8 −126.4 −120.2 −130.6 −112.2 −87.6 −105.7

Chi-squared 13.3 14.2 16.8 8.7 48.5 10.2 15.9
Significance 0.099 0.076 0.031 0.366 0 0.246 0.042
Pseudo R2 0.069 0.056 0.07 0.033 0.216 0.058 0.075

N 92 92 92 92 92 91 92

Note 1: Coef: Coefficient; SE: Standard Error; WS: Participation of WS; WS1: Member of WS1; WS2: Member of WS2; TBL: Triple bottom line; SWSUS: Strong/weak Sustainability; LL: Log
Likelihood; and n.a.: not available. Note 2: *: p < 0.1; **: p < 0.05; ***: p < 0.01.
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Table 5. Estimation Results of Ordered Probit Models (CON and BHV).

CON.1 CON.2 CON.3 CON.4 CON.5 CON.6 CON.7 CON.8 CON.9 CON.10 CON.11 CON.12 CON.13 CON.14 CON.15 CON.16 CON.17 CON.18

Variables Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE

Intercept 1.66 1.5 3.29** 1.5 0.56 1.4 1.33 1.4 −1.36 1.5 2.45** 1.2 −2.06 1.9 0.22 1.8 0.90 1.4 1.73 1.4 0.31 1.4 −0.47 1.7 2.27 409,383.1 −3.64** 1.8 1.92 1.4 3.60** 1.5 0.06 1.3 −0.58 1.7
WS 0.00 0.3 −0.12 0.3 0.24 0.3 −0.10 0.3 0.62** 0.3 0.42* 0.2 1.26*** 0.4 0.57* 0.3 0.49* 0.3 0.64** 0.3 0.57** 0.3 0.56* 0.3 0.80* 0.4 0.40 0.3 0.02 0.3 0.55** 0.3 0.25 0.3 0.44 0.3
WS1 −0.01 0.4 0.26 0.4 0.48 0.4 0.13 0.4 0.05 0.4 −0.36 0.3 0.11 0.5 0.32 0.5 0.50 0.4 0.20 0.4 −0.28 0.4 0.35 0.4 −14.65 409,383.1 −0.35 0.4 0.25 0.4 0.25 0.4 0.82** 0.4 0.86** 0.4
WS2 −1.47*** 0.4 −1.32*** 0.4 −1.04*** 0.4 −1.15*** 0.4 −0.15 0.4 −0.26 0.3 −0.82* 0.4 −0.59 0.4 −0.21 0.3 −0.39 0.3 −0.86** 0.4 −0.20 0.4 −16.50 409,383.1 −1.10*** 0.4 −0.86** 0.3 −0.51 0.3 −0.35 0.3 −0.22 0.3
Age −0.04 0.1 0.00 0.1 0.10* 0.1 0.06 0.1 0.04 0.1 −0.02 0.1 0.11 0.1 0.01 0.1 0.02 0.1 −0.01 0.1 0.08 0.1 0.11 0.1 0.58** 0.2 0.26*** 0.1 0.00 0.1 −0.07 0.1 0.04 0.1 0.12* 0.1

Gender 0.39 0.4 0.17 0.3 0.30 0.3 −0.22 0.3 0.94*** 0.3 −0.02 0.3 0.98** 0.4 0.87** 0.4 0.44 0.3 0.54* 0.3 0.46 0.3 0.17 0.3 −0.59 0.5 0.14 0.3 0.54 0.3 0.22 0.3 0.34 0.3 0.74** 0.4
Jabodetabek 0.56 0.4 0.73** 0.4 0.67** 0.3 0.33 0.3 0.82** 0.4 0.51* 0.3 0.57 0.4 0.18 0.4 0.06 0.3 0.39 0.3 0.30 0.3 0.63* 0.4 1.33** 0.6 −0.06 0.3 0.21 0.3 0.19 0.3 0.22 0.3 0.01 0.3

TBL −0.00 0.4 −0.33 0.3 −0.32 0.3 −0.21 0.3 0.01 0.3 0.18 0.3 −0.50 0.4 −0.28 0.4 0.01 0.3 0.10 0.3 −0.19 0.3 0.12 0.3 −1.58** 0.7 0.01 0.3 −0.26 0.3 0.28 0.3 0.12 0.3 −0.28 0.3
SWSUS −0.17 0.3 −0.43 0.3 −0.28 0.3 −0.19 0.3 −0.46 0.3 0.47* 0.3 −0.44 0.4 −0.16 0.4 −0.13 0.3 −0.21 0.3 −0.09 0.3 −0.36 0.3 2.08*** 0.8 0.13 0.3 −0.26 0.3 −0.28 0.3 −0.17 0.3 −0.38 0.3

Threshold 1/2 n.a. n.a. 2.74*** 0.5 0.66** 0.3 2.05*** 0.3 n.a. n.a. 0.29 0.2 n.a. n.a. n.a. n.a. 1.48*** 0.2 1.87*** 0.3 1.85*** 0.3 1.89*** 0.4 n.a. n.a. 1.92*** 0.3 1.34*** 0.2 1.88*** 0.3 1.19*** 0.2 2.04*** 0.4
Threshold 2/3 n.a. n.a. n.a. n.a. 3.01*** 0.3 n.a. n.a. n.a. n.a. 1.67*** 0.2 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Threshold 3/4 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 2.97*** 0.2 n.a. n.a n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

Final LL −47.6 −54.6 −65.6 −63.3 −51.3 −98.6 −37.9 −42.1 −71 −66.1 −64.4 −51.3 −23.1 −57.9 −67 −61.5 −76.4 −53.4
Initial LL −60.6 −67.5 −78.2 −73 −62.1 −105 −52.5 −49.1 −76.1 −73.3 −72.7 −57.6 −40.7 −71.4 −75.2 −68.2 −84.3 −61.3

Chi-squared 25.9 25.7 25.1 19.3 21.6 12.6 29 14 10.2 14.5 16.5 12.6 35.1 26.9 16.3 13.4 15.7 15.7
Significance 0.001 0.001 0.001 0.013 0.005 0.124 0.000 0.081 0.251 0.069 0.035 0.125 0.000 0.000 0.037 0.096 0.045 0.046
Pseudo R2 0.213 0.190 0.160 0.132 0.174 0.060 0.276 0.142 0.067 0.098 0.113 0.109 0.430 0.188 0.108 0.098 0.093 0.128

N 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91

CON.19 CON.20 CON.21 CON.22 CON.23 CON.24 CON.25 CON.26 CON.27 CON.28 CON.29 CON.30 CON.31 BHV.1 BHV.2 BHV.3 BHV.4 BHV.5

Variables Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE Coef SE

Intercept 1.67 1.6 4.01*** 1.5 2.10 1.6 1.90 1.4 1.85 1.5 1.66 1.5 −0.28 1.7 1.10 1.4 1.79 1.4 0.78 1.6 −2.55 1.6 −2.89 1.8 −3.29** 1.7 0.91 1.2 0.62 1.2 −0.37 1.3 −0.40 1.3 1.21 1.3
WS 0.52* 0.3 0.26 0.3 0.42 0.3 0.25 0.3 0.18 0.3 0.22 0.3 0.35 0.3 0.75*** 0.3 1.10*** 0.3 −0.01 0.3 0.70** 0.3 0.24 0.3 0.99*** 0.3 −0.13 0.2 0.56** 0.2 0.54** 0.2 0.30 0.2 0.33 0.2
WS1 0.76* 0.4 0.23 0.4 0.35 0.4 0.06 0.3 −0.10 0.4 −0.49 0.4 −0.06 0.4 0.83** 0.3 0.86** 0.3 0.68* 0.4 1.12*** 0.4 1.47*** 0.5 1.07*** 0.4 −0.51* 0.3 0.05 0.3 0.39 0.3 0.18 0.3 0.11 0.3
WS2 −0.04 0.4 −0.45 0.4 −0.17 0.4 −0.05 0.3 −0.58* 0.3 −1.13*** 0.4 −0.75** 0.4 0.20 0.3 −0.01 0.3 −0.48 0.4 −0.11 0.3 −0.51 0.3 −0.23 0.3 −0.91*** 0.3 0.01 0.3 −0.47 0.3 −0.62** 0.3 −0.72** 0.3
Age 0.02 0.1 −0.09 0.1 −0.00 0.1 0.00 0.1 0.03 0.1 0.04 0.1 0.13* 0.1 0.03 0.1 0.02 0.1 0.07 0.1 0.20*** 0.1 0.21*** 0.1 0.23*** 0.1 0.04 0.1 0.07 0.0 0.13** 0.1 0.11** 0.1 0.04 0.1

Gender 0.22 0.3 0.30 0.3 0.75** 0.4 0.09 0.3 −0.03 0.3 0.28 0.3 0.51 0.4 −0.32 0.3 −0.30 0.3 0.42 0.3 0.87** 0.3 1.01*** 0.4 0.42 0.3 −0.25 0.3 0.60** 0.3 0.17 0.3 0.51* 0.3 0.18 0.3
Jabodetabek 0.03 0.3 0.23 0.3 0.03 0.3 0.07 0.3 0.55* 0.3 0.40 0.3 −0.08 0.3 0.21 0.3 0.39 0.3 0.64* 0.4 0.48 0.3 0.49 0.4 0.43 0.3 0.11 0.3 −0.48* 0.3 −0.54* 0.3 −0.17 0.3 −0.07 0.3

TBL −0.33 0.3 −0.03 0.3 −0.34 0.3 0.18 0.3 0.11 0.3 −0.24 0.3 −0.31 0.3 0.11 0.3 −0.54* 0.3 −0.84** 0.4 −0.92*** 0.3 −0.62* 0.4 −0.76** 0.3 0.21 0.3 −0.37 0.3 −0.07 0.3 −0.18 0.3 −0.38 0.3
SWSUS −0.27 0.3 −0.54* 0.3 −0.29 0.3 0.17 0.3 −0.32 0.3 −0.21 0.3 0.11 0.3 0.66** 0.3 0.49* 0.3 0.27 0.3 0.31 0.3 0.48 0.3 0.51* 0.3 0.69*** 0.3 −0.27 0.3 −0.02 0.3 −0.27 0.3 0.05 0.3

Threshold 1/2 1.88*** 0.4 1.40*** 0.3 1.55*** 0.3 0.61*** 0.2 2.19*** 0.4 1.72*** 0.3 1.99*** 0.4 1.03*** 0.3 1.31*** 0.2 0.32 0.2 0.55** 0.3 0.64*** 0.2 0.94*** 0.3 1.62*** 0.1 1.24*** 0.2 0.30 0.2 0.82*** 0.2 1.05*** 0.2
Threshold 2/3 n.a. n.a. n.a. n.a. n.a. n.a. 2.05*** 0.2 n.a. n.a. n.a. n.a. n.a. n.a. 3.27*** 0.3 3.25*** 0.3 2.13*** 0.3 2.71*** 0.3 2.46*** 0.3 3.14*** 0.3 2.43*** 0.1 2.30*** 0.1 1.88*** 0.2 2.59*** 0.2 2.75*** 0.2
Threshold 3/4 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 3.77*** 0.3 3.78*** 0.2 3.84*** 0.2 n.a. n.a. n.a. n.a.

Final LL −53.9 −63.1 −53.3 −71.9 −60.5 −61 −50.8 −67 −71.9 −60 −61.1 −59.2 −62.7 −115.2 −112.6 −84.2 −86.8 −90.5
Initial LL −58.6 −68.6 −58.1 −73.2 −64.4 −68.8 −57.2 −79.4 −86.6 −66.7 −75 −75.3 −79.9 −124.8 −121.9 −94.7 −95.7 −97

Chi-squared 9.3 10.9 9.4 2.6 7.8 15.5 12.9 24.8 29.4 13.5 27.9 32.2 34.5 19.1 18.5 20.9 17.9 12.9
Significance 0.311 0.205 0.302 0.952 0.451 0.049 0.112 0.001 0.000 0.095 0.000 0.000 0.000 0.014 0.017 0.007 0.021 0.114
Pseudo R2 0.079 0.079 0.081 0.018 0.060 0.112 0.113 0.156 0.169 0.101 0.185 0.214 0.215 0.076 0.076 0.110 0.093 0.066

N 91 89 87 88 88 88 87 88 90 90 90 90 89 92 92 92 92 91

Note 1: Coef: Coefficient; SE: Standard Error; WS: Participation of WS; WS1: Member of WS1; WS2: Member of WS2; TBL: Triple bottom line; SWSUS: Strong/weak Sustainability; LL: Log
Likelihood; and n.a.: not available. Note 2: *: p < 0.1; **: p < 0.05; ***: p < 0.01.
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In terms of the NEP results, Table 4 shows that the effect of participation in the workshop was
statistically significant only for NEP. 7. This means that the workshop promoted the participants
to think that flora and fauna is afforded the same right as humans. Table 4 also indicates that age
significantly influenced the results for NEP. 3, 4, 5, 6, 10, and 13; gender for NEP. 6, 11, 13, 14, and 15;
Jabodetabek origin for NEP. 3, 5, 6, 7, 11, and 13; Triple bottom line for NEP. 1 and 9; and, Strong/weak
sustainability for NEP. 1, 5, 7, and 9. The results imply that older participants tend to believe that
human beings have greater environmental impact and to consider environmental degradation more
serious. This tendency is also found in male participants and those from Jabodetabek.

In terms of the results for CON (Questions regarding concerns about sustainability issues and
responsible stakeholders), Table 5 show that the effect of participation in workshop significantly
influenced CON. 5, 6, 7, 8, 9, 10, 11, 12, 13, 16, 19, 26, 27, 29, and 31. First, this indicates that
participants became aware that they were one of the critical stakeholders. Following the workshop,
the participants also expected the NGOs and countries to take greater responsibility for achieving
sustainability. Furthermore, the participants did not regard absolute poverty and biodiversity as
major issues although these are in reality serious issues. The results also indicate that age significantly
influenced CON. 3, 13, 14, 18, 25, 29, 30, and 31; gender for CON. 5, 7, 8, 10, 18, 21, 29, and 30;
Jabodetabek origin in CON. 2, 3, 5, 6, 12, 13, 23, and 28; Triple bottom line for CON. 13, 27, 28, 29, 30,
and 31; and, Strong/weak sustainability in CON. 6, 13, 20, 26, 27, and 31. The results imply that older
participants tend to have greater concerns regarding human sustainability.

Finally, for the results of BHV (Questions regarding intention of taking pro-sustainability or/and
pro-environmental actions), Table 5 shows that the effect of participation in workshop significantly
influenced BHV. 2 and 3. This indicates that the workshop motivated the participants to rely on
politicians for overcoming income inequality and rely on environmental organizations for solving
the environmental issues. The case story may have influenced the participants to consider that
domestic political issues are the responsibility of politicians and that the environmental issues are the
responsibility of international environmental organizations. Table 5 also indicates that age significantly
influenced BHV. 3 and 4; gender for BHV. 2 and 4; Jabodetabek origin in BHV. 2 and 3; and, Strong/weak
sustainability in BHV. 1. The results imply that older participants have greater intention to take
action toward environmental protection; male participants tend to prefer solutions through the
political process; and, the participants from Jabodetabek tend to distrust politicians in terms of income
redistribution and to rely less on environmental organizations.

6.2. Discussion

First, our results revealed that more items in CSI (six items) were significantly affected by
participation in the workshop than those in NEP (one item). This implies that the workshop stimulated
the learners to achieve a more integrated view of sustainability in terms of multiple dimensions, which
include the trade-off and/or integration of economy, society, and environment in the urban context.
This may contribute to more holistic solutions. For instance, the learners could come to realize the
trade-off relationship between the alleviation of negative environmental impacts and the reduction of
consumption, which requires a more strategic economic approach and intervention.

Second, we obtained the findings indicating the growth of interests in environmental issues and
the increase in a sense of responsibility. The participants learned that there were negative leakage
effects of human activities in areas that were far away from their living places on their life (CSI. 1),
understood that urban sprawl was the enemy of the global environment (CSI. 4), and recognized that
cities were not independent of other areas and relied on them (CSI. 11). They may suggest that our
education program enabled the participants to broaden their geographical scope and to gain a picture
of interactions between their own city and other cities/regions in the world in terms of environmental
issues, although it is often difficult to think of them in their usual life. The participants also increased
their interests in environmental problems through the educational program while considering the
consequences for the things of the future, such as their own future, children, and future generations, in
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addition to consequences for their life (CON. 5–CON. 13). They may imply their increased sense of
responsibility for achieving sustainability in a future-oriented manner.

Third, the results also revealed that the workshop increased the participants’ awareness that they
were one of the critical stakeholders. They enhanced their interests in environmental problems because
of their impacts on themselves, their own life, children, people in the cities and the country in which
they reside, their future, and future generations (CON. 5–CON. 13). This is because the case story gave
more weight to people in the target areas and local issues, rather than global issues.

Fourth, the Case Method that was applied in our program stimulated the learners to understand the
complexity of the sustainability concept and to comprehend the difficulties in consensus-building. One
of the advantages of using the Case Method is that the protagonist is confronted with realistic human
relationships and decision-making processes in terms of conflicting interests among stakeholders.

Fifth, based on our experience, a case story that relates to developing cities may enable learners to
broaden their perspective on sustainability. Developing cities experience a diversity of socio-economic
and socio-demographic patterns. The implementation of our teaching program in developing cities
may encourage balanced viewpoints regarding sustainability. This type of education method could
benefit developing countries.

Sixth, this education program that is based on city sustainability fosters five key competencies
in sustainability that Wiek et al. [44] point out: systems-thinking, anticipatory, normative, strategic,
and interpersonal competencies. Systems-thinking competence is required in city sustainability since
cities depend on resources and ecosystem services from other areas. Our workshop requested the
participants to take any linkages and leakage effects between local and global issues into consideration,
and to also consider cyclical interactions that affect the triple bottom line on both local and global
scales. They motivated them to gain the ability to analyze complex systems across different scales
and across different domains. Actually, the results of our workshop revealed the enhancements of
participants’ understanding of leakage effects (CSI. 1, CSI. 4, and CSI. 11) and cumulative global
impacts (CSI. 13). Anticipatory competence is required to assess the multi-criteria assessment of the
three future scenarios. The case involved a multi-criteria assessment for monocentric, spread, and
polycentric scenarios in 2050, and it inspired the participants to become aware of the current problems
that they were confronting in their own cities and the expected issues that their decisions could lead to
in the future. They are reflected in the results that the participants’ concerns about their future (CON. 8),
children (CON. 12), and future generation (CON. 13) were increased by the workshop. Normative
competence is developed through multi-criteria assessments. The workshop requested the participants
to compare multiple social values and examine their priorities through the group discussions with
multiple members who may have diverse ways of thinking. In reality, our workshop strengthened
the acceptability of diverse urban lifestyle (CSI. 6) and fears of social instability that are caused by
increased income inequality (CSI. 2). Strategic competence is cultivated through the Case Method.
The learners were required to arrive at their decisions from the viewpoint of a specific protagonist
in the case story. The protagonist was the head of the urban planning bureau of DKI Jakarta. Thus,
planning, decision-making, and organizational management should be considered in the context of
social transition and transformation including stakeholders’ behavioral changes. They were found out
in our workshop, through which the participants became more concerned about comprehensive issues
relating to human sustainability in triple bottom line (CON. 26, CON. 27, CON. 29, and CON. 31) and
they got to identify the stakeholders such as NGOs and national government, who should take further
efforts to achieve sustainability (CON. 16 and CON. 19). Interpersonal competence is bolstered through
the participatory processes and teamwork in the workshops. The case story enabled the participants
to notice various stakeholders in the city, while the group discussion promoted them to understand
multi-faceted aspects in each agenda and to examine the expected conflicts and trade-off among
different stakeholders and perspectives. They could bolster the capacity to understand, embrace, and
facilitate diversity across cultures, social groups, communities, and individuals [44]. This effect was
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observed in the fact that the participants got to respect the diversity in urban lifestyle for achieving
sustainability (CSI. 6).

Seventh, our results indicated that gender and age had significant associations with
sustainability-related indicators. The finding that male participants had higher interests/concerns
regarding sustainability than female may be unexpected, because past studies generally suggested
that women tend to have a higher sustainability mindset [62,63]. One of potential reasons is the
self-selection bias that the male participants with more interests/concerns about sustainability might
have voluntarily participated in the workshop. Meanwhile, the reason why senior students had higher
interests/concerns about sustainability is firstly that more knowledge about sustainability through the
education program in the university enhances the interests/concerns about sustainability in senior
students; and secondly that the self-selection bias brings about the results that the senior students
could have higher motivation of participating in the survey.

Lastly, our results show that the proposed education program using the case method has some
limitations. One limitation is the bias toward urban-related issues because the case story focusses
on urban issues. This could be overcome by extending the case story to consider non-urban aspects,
including rural areas in the same country and/or other countries. Another limitation is the focus on
specific environmental impacts that are related to the selected city, the Jakarta Metropolitan Area.
Using an alternative city could lead to different educational outcomes. Thus, applying this method,
the education program organizers should carefully select the target city to maximize the educational
benefits of the program. In the same way, the selection of the protagonist in a case story may also affect
the educational outcomes. Ideally, the protagonist should be selected, so that his/her decision-making
directly influences multiple dimensions in the story. Additionally, this method requires considerable
time and cost for producing teaching materials and for implementing workshops. The preparation of
evidence of the impacts of specific actions on sustainability is challenging since it requires empirical
analysis with scientific data and/or simulation models. Although the evidence could be hypothesized,
it should be based on the realistic conditions in the given city. Finally, although we partly observed
positive changes in their awareness of the behavior toward solutions to environmental issues and
improvement in sustainability (BHV. 2 and BHV. 3), this does not mean that the participants changed
their behaviors. It goes without saying that there is still a big gap between consciousness and behavior.

7. Conclusions

In this study, teaching materials were developed, educational workshops were designed to
integrate city sustainability into sustainability education, and the educational outcomes of the
materials and workshop were measured to identify the methods for enhancing the effectiveness
of sustainability education.

The results were obtained by analyzing the responses of participants to pre- and post-workshop
questionnaire surveys. They showed that a sustainability teaching program using the city sustainability
concept is effective in higher education. First, the workshop incorporating city sustainability stimulated
the learners to achieve a more integrated view of sustainability, higher interests in environmental issues,
and a sense of responsibility in the urban context. This kind of education program in universities is more
likely to be important for fostering young adults in urban areas who well understand sustainability
and take leadership in guiding the society toward sustainable development, because more people
are expected to reside in cities in coming years. Second, the adoption of Case Method with the city
sustainability concept in the sustainability education also enabled the learners to understand the
complexity of the sustainability concept and to comprehend the difficulties in consensus-building,
particularly in a city. This approach motivated the learners to become aware that they were one of
the critical stakeholders, and this may be one of the critical issues for people notably in developing
countries, who may often assume that developed countries should take responsibilities of sustainability.
Third, city sustainability contains the concept of triple bottom line. The sustainability education
program with the concept of triple bottom line drove the learners to balance the multiple aspects of
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sustainability. This effect is important notably for people in developing countries, who tend to prioritize
economic development over other sustainability elements. Additionally, our program highlighting
city sustainability successfully fosters five key competencies in sustainability: systems-thinking,
anticipatory, normative, strategic, and interpersonal competencies. This may suggest that sustainability
education using the city sustainability concept could generally encourage people to have comprehensive
capacities in sustainability.

Although the results of this study suggest that an education program for sustainability that
incorporates the concept of ‘city sustainability’ changes concerns, attitudes, and motivation for action,
the specific causal relationships among factors, such as attitude, sense of responsibility, and intention
to act in a sustainability-oriented manner, were not clarified. Thus, further studies that investigate the
psychological and social/structural mechanisms are necessary to better explain the effectiveness of
incorporating the concept of city sustainability in sustainability education.
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Appendix A. 64 Items Asked Workshop Participants to Answer

CSI. 1
We are not affected by negative environmental impacts that are caused by people’s activities in a
city far away from our living place.

CSI. 2 As income inequality gets larger, urban economic/social life becomes more unstable.

CSI. 3 Income per capita must be enhanced in all cities in the world.

CSI. 4 Urban sprawl is the enemy of the global environment.

CSI. 5
Growing consumption in cities does not cause environmental degradation in non-urban areas
(for example, deforestation, excessive use of chemical fertilizer, overfishing, etc.)

CSI. 6 We should accept distinct urban lifestyles for accomplishing human sustainability.

CSI. 7
Changing human behavior on urban scale is of no use for improving the global environment
because the Earth is too big.

CSI. 8
A city cannot develop if the absolute poverty rate is less than a certain low standard. [N.B.
Absolute poverty rate is defined by the poverty line that shows that daily income level is less
than USD 1.9.

CSI. 9 Lifestyles in developed countries are to blame for aggravation of human sustainability.

CSI. 10
It is imperative that people should not pursue their own wants particularly in cities in order to
keep the negative impacts of their economic activities within the limit of the global environment.

CSI. 11 A city must be independent of other areas. A city does not need to rely on other areas.

CSI. 12
A city could not develop if the accessibility of safe drinking water was not secured at a
sufficiently high level.

CSI. 13
Cities do not have large negative impact on human sustainability because urban areas account
for only 0.2% of land surface on earth.
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CSI. 14
If the negative impacts of human economic activities exceed the limit of the global environment,
it is necessary to change the economic lifestyle particularly in cities.

CSI. 15 Every city should develop toward the ideal form of city that is commonly shared in the world.

CSI. 16 Humans can cooperate for achieving human sustainability.

CSI. 17 It is worth making effort to continuously cooperate for human sustainability.

NEP. 1 We are approaching the limit of the number of people the Earth can support.

NEP. 2 Humans have the right to modify the natural environment to suit their needs.

NEP. 3 When humans interfere with nature it often produces disastrous consequences.

NEP. 4 Human ingenuity will insure that we do not make the Earth unlivable.

NEP. 5 Humans are seriously abusing the environment.

NEP. 6 The Earth has plenty of natural resources if we just learn how to develop them.

NEP. 7 Plants and animals have as much right as humans to exist.

NEP. 8 The balance of nature is strong enough to cope with the impacts of modern industrial nations.

NEP. 9 Despite our special abilities, humans are still subject to the laws of nature.

NEP. 10 The so-called “ecological crisis” facing humankind has been greatly exaggerated.

NEP. 11 The Earth is like a spaceship with very limited room and resources.

NEP. 12 Humans were meant to rule over the rest of nature.

NEP. 13 The balance of nature is very delicate and easily upset.

NEP. 14 Humans will eventually learn enough about how nature works to be able to control it.

NEP. 15 If things continue on their present course, we will soon experience a major ecological catastrophe.

CON. 1 I am concerned about environmental problems because of consequences for plants.

CON. 2 I am concerned about environmental problems because of consequences for marine life.

CON. 3 I am concerned about environmental problems because of consequences for birds.

CON. 4 I am concerned about environmental problems because of consequences for animals.

CON. 5 I am concerned about environmental problems because of consequences for me.

CON. 6 I am concerned about environmental problems because of consequences for my lifestyle.

CON. 7 I am concerned about environmental problems because of consequences for my health.

CON. 8 I am concerned about environmental problems because of consequences for my future.

CON. 9 I am concerned about environmental problems because of consequences for people in my city.

CON. 10
I am concerned about environmental problems because of consequences for people in my
country.

CON. 11
I am concerned about environmental problems because of consequences for all people in the
world.

CON. 12 I am concerned about environmental problems because of consequences for children.

CON. 13 I am concerned about environmental problems because of consequences for future generation.

CON. 14 I myself need to make efforts to solve issues concerning human sustainability.

CON. 15 Communities need to make efforts to solve issues concerning human sustainability.

CON. 16 NGOs need to make efforts to solve issues concerning human sustainability.

CON. 17 Private companies need to make efforts to solve issues concerning human sustainability.
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CON. 18 Cities need to make efforts to solve issues concerning human sustainability.

CON. 19 Countries need to make efforts to solve issues concerning human sustainability.

CON. 20
International institutions (e.g., the United Nations, the World Bank) need to make efforts to solve
issues concerning human sustainability.

CON. 21 Global society need to make efforts to solve issues concerning human sustainability.

CON. 22 I am concerned about future of my city.

CON. 23 I am concerned about future of my country.

CON. 24 I am concerned about future of human society.

CON. 25 I am concerned about future of the Earth.

CON. 26 Relative poverty is an essential concern for achieving human sustainability.

CON. 27 Income inequality is an essential concern for achieving human sustainability.

CON. 28
Lack of basic human needs (e.g., health, safe drinking water, education) is an essential concern
for achieving human sustainability.

CON. 29
Inequalities in access to basic human needs is an essential concern for achieving human
sustainability.

CON. 30 Loss of biodiversity is an essential concern for achieving human sustainability.

CON. 31 Global warming is an essential concern for achieving human sustainability.

BHV. 1 Laws that protect environment limit my choices and personal freedom.

BHV. 2 I would vote for politicians who promote income redistribution policy.

BHV. 3 I would contribute money to an environmental organization.

BHV. 4 I would sign a petition in support of tougher environmental laws.

BHV. 5 I would contribute money to poor people or an organization that work for poverty reduction.

Appendix B. Responses to Question Items before and after Workshops

Table A1. Responses to Question Items Before and After Workshops.

Item Before Workshop After Workshop

N Mean SD Max Min N Mean SD Max Min

CSI. 1 46 1.739 0.905 4 1 46 1.413 0.497 2 1
CSI. 2 46 3.934 0.904 5 1 46 4.304 0.812 5 2
CSI. 3 46 3.934 0.853 5 1 46 3.891 0.849 5 2
CSI. 4 46 3.608 0.906 5 1 46 3.869 0.909 5 1
CSI. 5 46 1.934 0.928 4 1 46 1.739 0.953 5 1
CSI. 6 46 2.847 0.842 4 1 46 3.304 0.839 5 1
CSI. 7 46 1.913 1.071 5 1 46 1.869 0.832 5 1
CSI. 8 46 3.434 0.834 5 2 46 3.173 1.017 5 1
CSI. 9 46 3.347 0.766 5 2 46 3.152 0.942 5 1

CSI. 10 46 3.434 0.885 5 2 46 3.586 0.883 5 2
CSI. 11 46 1.978 0.802 4 1 46 1.391 0.649 4 1
CSI. 12 46 3.760 0.992 5 1 46 3.673 1.096 5 1
CSI. 13 46 2.000 0.699 4 1 46 1.717 0.544 3 1
CSI. 14 46 4.130 0.618 5 3 45 4.088 0.596 5 3
CSI. 15 46 3.891 0.822 5 2 46 3.760 0.923 5 1
CSI. 16 46 4.608 0.536 5 3 46 4.521 0.690 5 2
CSI. 17 46 4.565 0.719 5 2 46 4.521 0.781 5 1
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Table A1. Cont.

Item Before Workshop After Workshop

N Mean SD Max Min N Mean SD Max Min

NEP. 1 46 3.543 0.808 5 2 46 3.565 1.003 5 2
NEP. 2 46 3.434 0.910 5 1 46 3.304 1.051 5 1
NEP. 3 46 3.934 0.711 5 2 46 3.739 0.743 5 2
NEP. 4 46 3.217 0.916 5 1 46 3.217 1.073 5 1
NEP. 5 46 3.413 1.001 5 1 46 3.456 0.982 5 1
NEP. 6 46 4.173 0.739 5 2 46 4.217 0.867 5 2
NEP. 7 46 4.304 0.662 5 2 46 4.565 0.583 5 3
NEP. 8 46 2.869 0.933 5 1 46 2.978 1.183 5 1
NEP. 9 46 3.891 0.566 5 2 46 3.673 0.967 5 1

NEP. 10 46 3.065 1.041 5 1 46 3.260 1.083 5 1
NEP. 11 46 3.630 0.927 5 2 46 3.782 0.986 5 1
NEP. 12 46 2.652 1.215 5 1 46 3.021 1.183 5 1
NEP. 13 46 3.695 0.915 5 2 46 3.586 1.066 5 1
NEP. 14 46 3.826 0.643 5 2 45 3.933 0.780 5 2
NEP. 15 46 3.891 0.971 5 1 46 4.065 0.646 5 2
CON. 1 45 4.622 0.490 5 4 46 4.608 0.493 5 4
CON. 2 45 4.555 0.502 5 4 46 4.500 0.547 5 3
CON. 3 45 4.311 0.668 5 2 46 4.413 0.540 5 3
CON. 4 45 4.555 0.586 5 3 46 4.500 0.547 5 3
CON. 5 45 4.466 0.504 5 4 46 4.673 0.473 5 4
CON. 6 45 3.888 0.831 5 1 46 4.173 0.797 5 2
CON. 7 45 4.577 0.499 5 4 46 4.891 0.314 5 4
CON. 8 45 4.688 0.468 5 4 46 4.847 0.363 5 4
CON. 9 45 4.422 0.656 5 3 46 4.652 0.525 5 3

CON. 10 45 4.377 0.575 5 3 46 4.652 0.525 5 3
CON. 11 45 4.422 0.583 5 3 46 4.652 0.525 5 3
CON. 12 45 4.622 0.534 5 3 46 4.804 0.401 5 4
CON. 13 45 4.777 0.420 5 4 46 4.891 0.314 5 4
CON. 14 45 4.488 0.588 5 3 46 4.652 0.525 5 3
CON. 15 45 4.577 0.621 5 3 46 4.565 0.620 5 3
CON. 16 45 4.488 0.548 5 3 46 4.695 0.510 5 3
CON. 17 45 4.400 0.719 5 3 46 4.521 0.657 5 3
CON. 18 45 4.600 0.539 5 3 46 4.739 0.443 5 4
CON. 19 45 4.622 0.534 5 3 46 4.782 0.417 5 4
CON. 20 45 4.577 0.543 5 3 44 4.659 0.607 5 3
CON. 21 44 4.636 0.532 5 3 43 4.767 0.479 5 3
CON. 22 45 4.511 0.588 5 3 43 4.604 0.659 5 2
CON. 23 45 4.533 0.504 5 4 43 4.604 0.540 5 3
CON. 24 45 4.533 0.547 5 3 43 4.627 0.578 5 3
CON. 25 44 4.613 0.618 5 2 43 4.744 0.441 5 4
CON. 26 44 4.113 0.654 5 2 44 4.454 0.547 5 3
CON. 27 45 4.066 0.719 5 2 45 4.577 0.499 5 4
CON. 28 45 4.622 0.613 5 2 45 4.622 0.534 5 3
CON. 29 45 4.333 0.674 5 2 45 4.622 0.490 5 4
CON. 30 45 4.488 0.726 5 2 45 4.600 0.495 5 4
CON. 31 45 4.200 0.694 5 2 44 4.613 0.492 5 4
BHV. 1 46 2.847 0.868 4 1 46 2.739 1.104 5 1
BHV. 2 46 3.152 0.815 4 1 46 3.565 1.003 5 1
BHV. 3 46 3.739 0.574 5 2 46 4.000 0.816 5 1
BHV. 4 46 4.086 0.783 5 2 46 4.260 0.681 5 2
BHV. 5 45 3.911 0.874 5 1 46 4.130 0.805 5 1
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15. Çakır, M.; İrez, S.; Doğan, Ö.K. Understandings of current environmental issues: Turkish case study in six
teacher education colleges. Educ. Stud. 2010, 36, 21–33. [CrossRef]

16. Tuncer, G. University students’ perception on sustainable development: A case study from Turkey. Int. Res.
Geogr. Environ. Educ. 2008, 17, 212–226. [CrossRef]

17. Sudarmadi, S.; Suzuki, S.; Kawada, T.; Netti, H.; Soemantri, S.; Tri Tugaswati, A. A survey of perception,
knowledge, awareness, and attitude in regard to environmental problems in a sample of two different social
groups in Jakarta, Indonesia. Environ. Dev. Sustain. 2001, 3, 169–183. [CrossRef]

18. Holl, K.D.; Daily, G.C.; Ehrlich, P.R. Knowledge and perceptions in Costa Rica regarding environment,
population, and biodiversity issues. Conserv. Biol. 1995, 9, 1548–1558. [CrossRef]

19. Mori, K.; Christodoulou, A. Review of sustainability indices and indicators: Towards a new City Sustainability
Index (CSI). Environ. Impact Assess. Rev. 2012, 32, 94–106. [CrossRef]

20. Zeegers, Y.; Clark, I.F. Students’ perceptions of education for sustainable development. Int. J. Sustain. High.
Educ. 2014, 15, 242–253. [CrossRef]

21. Summers, M.; Corney, G.; Childs, A. Teaching sustainable development in primary schools: An empirical
study of issues for teachers. Environ. Educ. Res. 2003, 9, 327–346. [CrossRef]

https://www.refworld.org/docid/57b6e3e44.html
http://unesdoc.unesco.org/images/ 0023/002312/231288e.pdf
http://unesdoc.unesco.org/images/0021/002166/216606e.pdf
http://unesdoc.unesco.org/images/0014/001486/148650E.pdf
http://unesdoc.unesco.org/images/0014/001486/148650E.pdf
http://www.un.org/ga/search/view_doc.asp?symbol=A/69/L.85andLang=E
http://dx.doi.org/10.1080/00958964.1990.10753743
http://dx.doi.org/10.1080/00396265.2017.1399526
http://dx.doi.org/10.1016/j.jclepro.2012.07.013
http://dx.doi.org/10.1016/j.jclepro.2013.09.010
http://dx.doi.org/10.1016/j.jclepro.2013.05.015
http://dx.doi.org/10.1080/10382046.2011.564783
http://dx.doi.org/10.1080/10382040903545534
http://dx.doi.org/10.1080/03055690903148522
http://dx.doi.org/10.1080/10382040802168297
http://dx.doi.org/10.1023/A:1011633729185
http://dx.doi.org/10.1046/j.1523-1739.1995.09061548.x
http://dx.doi.org/10.1016/j.eiar.2011.06.001
http://dx.doi.org/10.1108/IJSHE-09-2012-0079
http://dx.doi.org/10.1080/13504620303458


Sustainability 2019, 11, 4736 22 of 23

22. Jabareen, Y. Towards a sustainability education framework: Challenges, concepts and strategies—The
contribution from urban planning perspectives. Sustainability 2012, 4, 2247–2269. [CrossRef]

23. Mori, K.; Yamashita, T. Methodological framework of sustainability assessment in City Sustainability Index
(CSI): A concept of constraint and maximisation indicators. Habitat Int. 2015, 45, 10–14. [CrossRef]

24. Mori, K.; Fujii, T.; Yamashita, T.; Mimura, Y.; Uchiyama, Y.; Hayashi, K. Visualization of a City Sustainability
Index (CSI): Towards transdisciplinary approaches involving multiple stakeholders. Sustainability 2015, 7,
12402–12424. [CrossRef]

25. Barnes, L.B.; Christensen, C.R.; Hansen, A.J. Teaching and the Case Method: Text, Cases, and Readings, 3rd ed.;
Harvard Business Press: Boston, MA, USA, 1994.

26. Wassermann, S. Introduction to Case Method Teaching: A Guide to the Galaxy; Teachers College Columbia
University: New York, NY, USA, 1994.

27. Steiner, G.; Laws, D. How appropriate are two established concepts from higher education for solving
complex real-world problems? A comparison of the Harvard and the ETH case study approach. Int. J.
Sustain. High. Educ. 2006, 7, 322–340. [CrossRef]

28. Rebeiz, K.S. An insider perspective on implementing the Harvard Case Study Method in business teaching.
US China Educ. Rev. A 2011, 5, 591–601.

29. Brundiers, K.; Wiek, A.; Redman, C.L. Real-world learning opportunities in sustainability: From classroom
into the real world. Int. J. Sustain. High. Educ. 2010, 11, 308–324. [CrossRef]

30. Stauffacher, M.; Walter, A.I.; Lang, D.J.; Wiek, A.; Scholz, R.W. Learning to research environmental problems
from a functional socio-cultural constructivism perspective. Int. J. Sustain. High. Educ. 2006, 7, 252–275.
[CrossRef]

31. Moore, J. Seven recommendations for creating sustainability education at the university level: A guide for
change agents. Int. J. Sustain. High. Educ. 2005, 6, 326–339. [CrossRef]

32. Cortese, A.D. The critical role of higher education in creating a sustainable future. Plan. High. Educ. 2003, 31,
15–22.

33. Kato, H.; Shiroyama, H.; Nakagawa, Y. Public policy structuring incorporating reciprocal expectation analysis.
Eur. J. Oper. Res. 2014, 233, 171–183. [CrossRef]

34. Eden, C. Analyzing cognitive maps to help structure issues or problems. Eur. J. Oper. Res. 2004, 159, 673–686.
[CrossRef]

35. Eden, C.; Ackermann, F. SODA—The principles. In Rational Analysis for a Problematic World Revisited;
Rosenhead, J., Mingers, J., Eds.; Wiley: New York, NY, USA, 2001; pp. 21–42.

36. Rittel, H.; Webber, M. Dilemmas in a general theory of planning. Policy Sci. 1973, 4, 155–169. [CrossRef]
37. Romm, T.; Mahler, S. A three dimensional model for using case studies in the academic classroom. High.

Educ. 1986, 15, 677–696. [CrossRef]
38. Uchiyama, Y.; Mori, K. Methods for specifying spatial boundaries of cities in the world: The impacts of

delineation methods on city sustainability indices. Sci. Total Environ. 2017, 592, 345–356. [CrossRef]
39. Kotkin, J.; Cox, W. The World’s Fastest-Growing Megacities. Forbes. 2013. Available online: http://www.

forbes.com/sites/joelkotkin/2013/04/08/the-worlds-fastest-growing-megacities/#503872324cdf (accessed on
30 June 2019).

40. Steinberg, F. Jakarta: Environmental problems and sustainability. Habitat Int. 2007, 31, 354–365. [CrossRef]
41. Kato, H.; Mimura, Y. Scenario-based approach to sustainability in mega-cities: Methodology and empirical

case study in the Jakarta Metropolitan Area. In Proceedings of the 5th International Conference of Jabodetabek
Study Forum, Bogor, Indonesia, 17 March 2015.

42. Albert, C.; von Haaren, C.; Vargas-Moreno, J.C.; Steinitz, C. Teaching scenario-based planning for sustainable
landscape development: An evaluation of learning effects in the Cagliari Studio Workshop. Sustainability
2015, 7, 6872–6892. [CrossRef]

43. Hulse, D.W.; Branscomb, A.; Payne, S.G. Envisioning alternatives: Using citizen guidance to map future
land and water use. Ecol. Appl. 2004, 14, 325–341. [CrossRef]

44. Wiek, A.; Withycombe, L.; Redman, C. Key competencies in sustainability: A reference framework for
academic program development. Sustain. Sci. 2011, 6, 203–218. [CrossRef]

45. Wiek, A.; Xiong, A.; Brundiers, K.; van der Leeuw, S. Integrating problem—And project-based learning into
sustainability programs. Int. J. Sustain. High. Educ. 2014, 15, 431–449. [CrossRef]

http://dx.doi.org/10.3390/su4092247
http://dx.doi.org/10.1016/j.habitatint.2014.06.013
http://dx.doi.org/10.3390/su70912402
http://dx.doi.org/10.1108/14676370610677874
http://dx.doi.org/10.1108/14676371011077540
http://dx.doi.org/10.1108/14676370610677838
http://dx.doi.org/10.1108/14676370510623829
http://dx.doi.org/10.1016/j.ejor.2013.08.019
http://dx.doi.org/10.1016/S0377-2217(03)00431-4
http://dx.doi.org/10.1007/BF01405730
http://dx.doi.org/10.1007/BF00141404
http://dx.doi.org/10.1016/j.scitotenv.2017.03.014
http://www.forbes.com/sites/joelkotkin/2013/04/08/the-worlds-fastest-growing-megacities/#503872324cdf
http://www.forbes.com/sites/joelkotkin/2013/04/08/the-worlds-fastest-growing-megacities/#503872324cdf
http://dx.doi.org/10.1016/j.habitatint.2007.06.002
http://dx.doi.org/10.3390/su7066872
http://dx.doi.org/10.1890/02-5260
http://dx.doi.org/10.1007/s11625-011-0132-6
http://dx.doi.org/10.1108/IJSHE-02-2013-0013


Sustainability 2019, 11, 4736 23 of 23

46. Dale, A.; Newman, L. Sustainable development, education and literacy. Int. J. Sustain. High. Educ. 2005, 6,
351–362. [CrossRef]

47. Svanström, M.; Lozano-Garcia, F.J.; Rowe, D. Learning outcomes for sustainable development in higher
education. Int. J. Sustain. High. Educ. 2008, 9, 339–351. [CrossRef]

48. Remington, S.; Connell, K.Y.H.; Armstrong, C.M.; Musgrove, S. Assessing sustainability education in a
transdisciplinary undergraduate course focused on real-world problem solving: A case for disciplinary
grounding. Int. J. Sustain. High. Educ. 2013, 14, 404–433. [CrossRef]

49. Lusk, P.; Kantrowitz, M. Teaching students to become effective planners through communication: A planning
communications studio. J. Plan. Educ. Res. 1990, 10, 55–59. [CrossRef]

50. Kato, H.; Mimura, Y.; Hayashi, K. Future of megacity: Megacity scenario-based approach. In Megacities:
Megacities and Sustainability; Muramatsu, S., Kato, H., Mori, K., Eds.; The University of Tokyo Press: Tokyo,
Japan, 2016; Volume 1, pp. 194–226.

51. Dunlap, R.E.; Van Liere, K.D. The “New environmental paradigm”. J. Environ. Educ. 1978, 9, 10–19.
[CrossRef]

52. Hansla, A.; Gamble, A.; Juliusson, A.; Gärling, T. The relationships between awareness of consequences,
environmental concern, and value orientations. J. Environ. Psychol. 2008, 28, 1–9. [CrossRef]

53. Schultz, P.W. The structure of environmental concern: Concern for self, other people, and the biosphere. J.
Environ. Psychol. 2001, 21, 327–339. [CrossRef]

54. Schultz, P.W.; Zelezny, L. Values as predictors of environmental attitudes: Evidence for consistency across 14
countries. J. Environ. Psychol. 1999, 19, 255–265. [CrossRef]

55. Kopnina, H.; Meijers, F. Education for sustainable development (ESD) Exploring theoretical and practical
challenges. Int. J. Sustain. High. Educ. 2014, 15, 188–207. [CrossRef]

56. Dunlap, R.E.; Van Liere, K.D.; Mertig, A.G.; Jones, R.E. New trends in measuring environmental attitudes:
Measuring endorsement of the new ecological paradigm: A revised NEP scale. J. Soc. Issues 2000, 56, 425–442.
[CrossRef]

57. Schwartz, S.H. Normative influences on altruism. Adv. Exp. Soc. Psychol. 1977, 10, 221–279.
58. Stern, P.C.; Dietz, T.; Abel, T.D.; Guagnano, G.A.; Kalof, L. A value-belief-norm theory of support for social

movements: The case of environmentalism. Hum. Ecol. Rev. 1999, 6, 81–97.
59. Stern, P.C. New environmental theories: Toward a coherent theory of environmentally significant behavior.

J. Soc. Issues 2000, 56, 407–424. [CrossRef]
60. Stern, P.C.; Dietz, T.; Kalof, L. Value orientations, gender, and environmental concern. Environ. Behav. 1993,

25, 322–348. [CrossRef]
61. Gärling, T.; Fujii, S.; Gärling, A.; Jakobsson, C. Moderating effects of social value orientation on determinants

of proenvironmental behavior intention. J. Environ. Psychol. 2003, 23, 1–9. [CrossRef]
62. McCright, A.M. The effects of gender on climate change knowledge and concern in the American public.

Popul. Environ. 2010, 32, 66–87. [CrossRef]
63. Zelezny, L.C.; Chua, P.-P.; Aldrich, C. Elaborating on gender differences in environmentalism. J. Soc. Issues

2000, 56, 443–457. [CrossRef]

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1108/14676370510623847
http://dx.doi.org/10.1108/14676370810885925
http://dx.doi.org/10.1108/IJSHE-01-2012-0001
http://dx.doi.org/10.1177/0739456X9001000110
http://dx.doi.org/10.1080/00958964.1978.10801875
http://dx.doi.org/10.1016/j.jenvp.2007.08.004
http://dx.doi.org/10.1006/jevp.2001.0227
http://dx.doi.org/10.1006/jevp.1999.0129
http://dx.doi.org/10.1108/IJSHE-07-2012-0059
http://dx.doi.org/10.1111/0022-4537.00176
http://dx.doi.org/10.1111/0022-4537.00175
http://dx.doi.org/10.1177/0013916593255002
http://dx.doi.org/10.1016/S0272-4944(02)00081-6
http://dx.doi.org/10.1007/s11111-010-0113-1
http://dx.doi.org/10.1111/0022-4537.00177
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Method 
	City Sustainability Index 
	Educational Program 

	Development of Teaching Materials 
	Case Story 
	Scenario Report 

	Workshops 
	Design of Workshops 
	Introductory Session 
	First Task Session 
	Second Task Session 
	Third Task Session 
	Fourth Task Session 
	Wrap-Up Session 
	Implementation of Workshops 

	Main Workshop in Indonesia 

	Pre- and Post-Workshop Surveys 
	City Sustainability Index 
	New Ecological Paradigm Scale 
	Concerns about Sustainability Issues 
	Responsible Stakeholders 
	Pro-Sustainability Attitudes 

	Results 
	Findings 
	Discussion 

	Conclusions 
	64 Items Asked Workshop Participants to Answer 
	Responses to Question Items before and after Workshops 
	References

