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Abstract: Globally, society faces significant problems, from climate crisis to persistent poverty. Educa-
tion for Sustainable Development offers an approach to achieving a sustainable society. The challenge
is creating changemakers with the knowledge, mindset, and competencies to innovate. Teaching
sustainability tends to be discipline-specific, taught content-heavy via “spoon-feeding” and neglect-
ing student agency changes. To overcome these challenges, we developed a programme to “teach”
innovation for sustainability that combines transformative learning and design thinking as the peda-
gogy. Classes were anchored by solving a real-world sustainability challenge, facilitating experience
transformation into new knowledge. Design Thinking is a transdisciplinary methodology that helps
different disciplines collaborate on addressing complex problems. However, there is limited empirical
evidence to support the effectiveness of this transformative pedagogy in sustainability education.
What is the value of combining Design Thinking and Transformative Learning as a pedagogy in
sustainability education? Based on the University College Dublin Innovation Academy’s Professional
Diploma of Innovation for Sustainability, we address this research question by exploring the impacts
of the programme design. Data were collected during and after the programme through students’
reflections and observation field notes of teaching sections. Findings show that the programme
design supported developing a sustainability mindset, sustainability literacy, and creative confidence.
All characteristics support becoming a changemaker.

Keywords: design thinking; transformative learning; education for sustainable development; educa-
tional evaluation; curriculum development

1. Introduction

Globally, society faces significant problems, from climate crisis to persistent poverty.
Education for Sustainable Development (ESD) or Sustainability Education was founded
with the ambition to build knowledge of sustainability and, more importantly, to develop
sustainability changemakers who directly contribute toward creating a sustainable soci-
ety [1]. The changemakers are people with a bias to action, strong sustainability values,
and a wide range of skills and competencies, which they apply to create sustainability
transitions on individual, organisational and systems levels [2].

Universities play a significant and unique role in these sustainability transformations
via the ESD [3]. Some scholars call it the Higher Education for Sustainable Development
(HESD) [4]. During the past years, higher education institutions worldwide have been pro-
viding sustainability education to a wide range of students, either by integrating sustainable
development into existing curricula across single disciplines such as business, education,
law, etc. [5] or designing new interdisciplinary programmes in sustainability science. For
the past decade, the number of sustainability education programmes at universities and
colleges alone in the USA has surpassed 1500, representing a significant increase in the
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global total [6]. Advancing the transition towards sustainability calls for changemakers
with different qualities and characteristics, which ideally will be reflected as key learning
outcomes of ESD. There remains a question, however, among educators, learners, and
practitioners about what these qualities might look like. Several scholarly attempts have
been made to articulate these qualities and potential associated learning outcomes of ESD.

Most notably, Wiek et al. [7] and later Wiek et al. [8] proposed a framework that
supports ESD programmes and curriculum development. The framework encompasses
five key sustainability competencies. These are widely defined as knowledge, skills, and
attitudes that enable successful performance and problem-solving of real-world sustain-
ability problems, including values-thinking competency, futures-thinking competency,
strategic-thinking competency, interpersonal competency, and integrated problem-solving
competency. More recently, Brundiers et al. [9], in their Delphi study, further developed the
framework by redefining existing competencies, proposing a hierarchy, and adding two
competencies (intrapersonal competencies/mindset and implementation competencies).
They called for more empirical research on the legitimacy of these new competencies,
especially intrapersonal competencies/mindset.

Furthermore, facilitating ESD requires innovations in teaching and learning [10]. Nev-
ertheless, the current practice of teaching and learning sustainability education tends to
be outdated, discipline-specific, taught content-heavy via “spoon-feeding”, and focus
on teaching “about” sustainability rather than preparing students’ agency of advancing
transformation [11,12]. In this traditional pedagogy, the predominant mode of informa-
tion dissemination is single-directional, wherein the instructor imparts knowledge to the
listeners as students.

In addition, Sustainable Development (SD) is a multifaceted and intricate concept
subject to diverse interpretations across various academic disciplines and within various
social and cultural contexts. ESD educators need to collaborate and link different disciplines
in novel ways to support students’ social learning systems thinking and help them explore
sustainability issues holistically with an open mind instead of seeking a predetermined
technical solution bounded in a single discipline [13]. This has become even more important
in today’s digital era, where knowledge “about” sustainability (concepts, frameworks,
and facts) is easy to access. Therefore, ESD should focus on cultivating mindsets, skills,
and competencies critical to converting knowledge into innovations for sustainability
transformation [14].

In the past few years, several innovative pedagogical approaches in ESD, as a response,
have been proposed and then piloted in the higher education context, most notably action-
based learning, experiential learning (EL) [15], transformative learning (TL) [16], and
real-world problem-solving [17]. However, there is still no widely accepted teaching and
learning model in ESD. This is partly because of a lack of empirical evidence on impacts
that detail what instructional practices are applied in the classroom and how they might
connect with relevant outcomes to developing changemakers for SD [18].

Furthermore, while the above-mentioned innovative pedagogies promise to deliver
favourable outcomes in sustainability education [10], they are not without disadvantages,
such as being difficult, uncomfortable, unstructured, and time-consuming [19]. There could
be a major issue in sustainability education given that sustainability itself and SD are both
contested concepts [20,21]. In this context, Design Thinking (DT) is potentially a remedy
for the drawbacks through a guided process, helping learners transform internally and
externally to become innovative problem solvers [22]. In practice, DT has been applied
in many other settings in higher education to support TL/EL, such as in management
education (e.g., [23]) and engineering education (e.g., [24]).

What is the value of combining Design Thinking and Transformative Learning as a pedagogy
in sustainability education to cultivate sustainable changemakers? We explore this key research
question by examining the impacts of the pedagogy model using the case study of the UCD
Innovation Academy Professional Diploma of Innovation for Sustainability in Ireland. The
programme moves beyond EL, using a transformative pedagogy structured through DT to
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cultivate sustainability changemakers for early and mid-career professionals by focusing
on (1) mindset change, (2) sustainability literacy, and (3) building creative confidence. Data
were collected during and after the programme through students’ reflections and teachers’
observation field notes.

This paper makes two significant contributions to the research and practice of ESD.
First, we propose a novel ESD pedagogical model potentially relevant to a wide range of
students. The framework details how different pedagogical elements of TL and DT comple-
ment each other to facilitate the development of sustainability changemakers. By doing
so, we address the ongoing challenges students, educators, programme administrators,
and funders face concerning the ambiguity of ESD interventions and associated learning
outcomes. Second, we argue that mindsets and creative confidence are equally important
to other SD competencies as potential ESD programme learning outcomes. By empirically
examining the impacts of the pedagogical model on early- and mid-career professionals,
we found students’ transformation of not only sustainability literacy but also sustainability
mindset and creative confidence to practice and act on sustainability challenges. This
occurs independent of the diversity of students’ backgrounds and lack of experience in
sustainability before the course. All outcomes support becoming a changemaker.

The paper is structured as follows. The next section problematises the current practice
of ESD that might limit learners with incremental change of knowledge building. We
then propose a new pedagogical model that helps develop sustainability changemakers.
The following section details the research methodology with the case study description
and chosen data collection and analysis methods. The findings show that because of the
programme, students changed their sustainability mindset, knowledge, and confidence
to become changemakers. Finally, we present the conclusions drawn from the study, a
discussion, limitations, and implications.

2. Literature Review and Theoretical Framework

The paper looks to contribute to helping higher education educators better prepare
students to lead sustainability transitions by helping build an empirical basis for pedagogi-
cal decisions. Nurturing changemakers requires developing their competencies, mindsets,
and confidence. The pedagogy needs to accomplish at least three outcomes: (1) instil
basic sustainability literacy (also known as competencies), (2) transform mindsets, and
(3) build individual confidence. To place this study in the context, we start by looking
at the challenges to ESD because sustainability is a contested and dynamic concept. We
identify mindset change as a critical differentiation between EL and TL, which is required to
produce changemakers. Lastly, we identify DT as a pedagogy that can support TL, offering
a structured process that includes social learning, critical reflections, and psychological
safety, which, when combined, supports building creative confidence for changemakers.

2.1. Education for Sustainable Development

Understanding sustainability and SD is crucial to designing, implementing, and de-
livering ESD [25]. The challenge is that SD is a contested concept [20,26]. It is contested
because the discourse used by competing individuals, organisations, and societies focuses
on trying to control its agenda and development [27]. As a result, two significant chal-
lenges face using ESD to prepare changemakers. First, there is no uncontested definition
of ESD [21]. Some approaches to ESD can be prescriptive [25], while others use the com-
plexity of sustainability to manipulate students’ viewpoints [27]. ESD needs to address
sustainability as a contested concept [28] and embrace pedagogical approaches that foster
and encourage discourse [29]. This discourse must explore different and diverse social and
economic viewpoints and contexts and not be limited to narrow perspectives, for example,
environmental aspects [27] or “green capitalism”. Ultimately, sustainability is a dynamic
process and cannot begin with a predetermined definition; instead, a social consensus
(which is context-dependent) about what constitutes sustainable and unsustainable be-
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haviour is required [30]. Thus, developing changemakers requires pedagogies that support
understanding context and engaging in discourse and social learning.

The second issue is that ESD approaches can be unclear, detached, or abstract, with
vague learning outcomes [25]. Nevertheless, students are expected and required to learn
the competencies to enact sustainability [31]. However, if SD is contested and ESD unclear,
that raises the question of which competencies should be acquired and to what level. There
have been efforts over the years to define required competencies in a broad sense [9,31].
At the same time, sustainability is a dynamic concept [30]; the competencies required
today will shift to a degree we cannot know. A better approach is to look at literacies—the
knowledge, skills, and mindsets that inspire a person to build a sustainable future and
enable them to make effective decisions [32]. Warren et al. [33] see literacies as “a collection
of skills that, once achieved and formed, can manifest a particular level of competence that
can be measured in the future.” This definition suggests that sustainability literacy can be
seen as a process of building depth in the competencies [34]. A literacy approach supports
gradually building competencies and offering flexibility to add other skills that may be
more appropriate in a different context.

The dynamic nature of sustainability challenges ESD pedagogies. Often, ESD focuses
students on the existing job markets, preparing them only to make incremental changes [12].
Instead, sustainability is about transitioning society to achieve human well-being, which
requires changes in skills, mindsets, and intrapersonal skills [9]. These changes are too
complex to address by merely increasing individual knowledge [35], which frequently is
the approach of higher education reinforcing the status quo [36]. Thus, ESD must look at
pedagogies to facilitate the transformational change of individuals (mindsets, sustainability
literacy, and confidence) and society.

2.2. Transformational Learning (Mindsets)

Commonly in ESD literature, EL and TL are used interchangeably without critically
reflecting on the objectives to be archived in sustainability [37]. The difference is vital
if specific and intentional pedagogies are to advance the development of changemakers.
EL is “the process whereby knowledge is created through the transformation of experi-
ence resulting from the combination of grasping and transforming experience” [38]. It
is a broad pedagogy but lacks explicit, structured approaches to changing mindsets to
support creating changemakers. In contrast, TL is “. . .learning that transforms problematic
frames of reference—sets of fixed assumptions and expectations (habits of mind, meaning
perspectives, mindsets)—to make them more inclusive, discriminating, open, reflective,
and emotionally able to change” [29]. In this definition, TL transforms mindsets and builds
students’ confidence. Most literature reviews for ESD competencies frameworks neglect
the mindset and confidence elements required for the changemakers [31]. A recent Delphi
study suggests further research on mindsets is needed but neglects to address the confi-
dence [9]. The goal of TL is more than just converting experience into competencies but
includes the transformation of unsustainable mindsets [37].

2.3. DT as a Pedagogy

Moore [19] asks how we can shift to TL if it is difficult, uncomfortable, and time-
consuming. DT offers a pedagogy to establish a learning environment and processes
that enable TL to occur [39]. DT is a problem-solving technique emphasising empathy,
creativity, and cooperation to produce innovative solutions. Understanding user needs,
brainstorming potential ideas, prototyping, and iterating based on feedback are all part of
nurturing a human-centred and iterative design process. A typical structure of DT used in
the iterative design process is (1) empathy (deeply understanding user’s needs), (2) define
(their problem), (3) ideate (come up with ideas for a solution), (4) prototype (build or
visualise a potential solution), and (5) test (see if the solution meets users’ needs).

DT is a structured process that helps learners transform internally and externally to
become innovative problem solvers [22]. It creates an environment that shifts individuals’
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mindsets [35,39] and fosters creative confidence [40]. The changes in individuals are not
just superficial; studies have found alterations in DT users’ brain functions [41,42]. The
structure works as a scaffolded intervention [43]. Scaffolding allows students to learn by
doing and completing tasks that are more difficult than they could without DT [44]. DT
also shifts people’s values by focusing on human needs [45,46]. The approach encourages
learners to reframe problems [22] and support a dynamic view of sustainability [30]. DT is
structured to facilitate changing how individuals see the world while letting go of their
fears and self-limiting beliefs [22] (aligning well with the definition of TL). DT pedagogy
includes using reflections, creating psychological safety, and facilitating social learning to
build students’ confidence to tackle sustainability challenges.

Reflection is at the heart of the design process, changing and reinforcing mindsets [40].
Matsuo and Nagata (2020) [47] see critical reflection as a “second-order or higher meta-
learning process” necessary for TL to occur [29] to shift habits of mind and points of
view [19]. Providing time and space for reflection and dialogue is among the most fre-
quently acknowledged requirements for successful TL processes [37]. The underlying cycle
of transformation progresses through a succession of introspections, individually and col-
lectively, on viewpoints and thought patterns to change one’s frame of reference [19,37,47].
In the case of sustainability, reflection must be intentionally guided to encourage a critique
of relationships students take for granted (e.g., production, consumption, power, and/or
justice). Without this review, they may fail to gain a fundamental understanding of sustain-
ability [48]. Thus, students using DT to address sustainability challenges must reflect on
sustainability in the design process.

DT helps teams solve problems by nurturing social learning [45] through developing
shared understandings of problems [49] and emotional intelligence [40]. Social learning
is considered to result from and is a precursor to TL [50]. Learners working together
develop shared understandings of sustainability, helping to address its contested nature
Field (Wright and Wrigley, 2019) [51] and supporting the transition process [52]. Peo-
ple’s participation in a shared process promotes psychological safety [53]. Social learning
through cooperation supports the creation of innovations for sustainability and supports
the changemakers in the field [54].

DT helps educators create an environment where learners feel safe to support internal
and external transformations [55]. It supports creating the psychological safety [22], a
critical element that supports learners’ reflection and social learning in TL. First, when
learners experience psychological safety, they feel safe to reflect, creating a transitional
state—an interruption of routine perception, thought, and behaviour patterns followed by
being open to new possibilities [56]. Second, psychological safety aids social learning to
enhance understanding of self and others [37,57]. Thus, DT produces psychological safety
supporting TL.

Bryant et al. [50] reminds us, “The agency, empowerment and confidence to tackle
sustainability challenges is one of the key capacities needed in the world.” Creative con-
fidence is recognised as an outcome of the DT process [40,46,58]. Creative confidence
comprises two factors: creative agency, “the ability to apply one’s creativity”, and creative
self-efficacy [59]. Traditional education trains students to “know” before acting [60]. DT
encourages learning from doing through repetition and iteration, which builds confidence
through a scaffolded process [40]. In that process, people’s self-efficacy is increased by
having them attempt and accomplish increasingly more complex tasks [40,43,58]. When
used repeatedly, DT promotes “creative confidence” or mindsets that support “creative
self-efficacy” [51,61]. Studies show DT increases participants’ confidence [62,63], which is
critical to preparing changemakers to lead sustainability transitions.

2.4. Theoretical Model

Figure 1 Pedagogy for Nurturing Sustainability Changemakers combines the literature
review and the authors’ experience to propose a theoretical framework. The framework
is intended to inform teaching and research. Like DT, the Pedagogy for Nurturing Sus-
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tainability Changemakers is an iterative process, not linear. It starts with a sustainability
problem. The DT process is viewed as a series of scaffolded interventions that support
mindset change and, ultimately, TL. Sustainability literacy is foundational for students
to develop. In relation to design methods, students are taught standard design thinking
techniques such as prototyping, etc. Psychological safety is not a single technique; activities
that support building it are intentionally designed into classes (e.g., team or class con-
tracts). Mindset development includes traditional and sustainability mindsets intentionally
developed through activities, reflection, discussions, and repetition. Social learning is
intentionally fostered through group work. Reflections are a normal part of the DT process.
Creative confidence is an outcome of the entire process. All the elements are essential for
creating changemakers. These areas are explored in this study.
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3. Methodology
3.1. Research Design

To examine the research question, we conducted an exploratory single-case study with
embedded cases using qualitative methods [64]. This is a valuable approach, given the lim-
ited number of existing impact studies of TL in sustainability education in the literature [39].
The aim is not for statistical generalisation but rather for analytical generalisation [64] by
explaining in depth the role of transformative pedagogy in teaching sustainability, which
matches well with the key strengths of qualitative methods. We purposely chose the Pro-
fessional Diploma in Innovation for Sustainability at UCD Innovation Academy in Ireland
as a case study. It was purposely built to cultivate sustainability changemakers using TL
structured with DT pedagogy.

Data were collected during and after the course. By employing triangulation in
data collection, we relied on multiple data sources to seek convergent findings, leading
to greater validity [65]. The primary data source included students’ reflections on their
learning journey. This was supplemented by field notes of training sessions.

3.2. Case Description

The Professional Diploma in Innovation for Sustainability was delivered for the first
time in 2022–2023 by the UCD Innovation Academy in Ireland. The programme targets
early- and mid-career professionals lasting a full academic year (9 months). The programme
moves beyond teaching “about” sustainability and focuses on cultivating sustainability
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changemakers—those with the ability, intention, and confidence to act on the ongoing
sustainability challenges [35]. Throughout the programme, students were equipped with
the sustainability mindset, sustainability literacy (as a learning outcome, which included
toolsets and methods), and skillset to address sustainability challenges. The classes are
facilitated rather than taught. Facilitators support students’ learning journey as opposed to
memorising content. There are no exams, and all modules are pass/no pass.

In 2022–2023, 99 students participated in the programme in three cohorts. According
to a baseline survey (response rate: 58%), students came from mixed backgrounds in
relation to their age, employment experience, and educational background. The average
age of the sample was around 47 years old. Over half of the surveyed respondents held a
bachelor’s degree (or equivalent) as their highest education background, while 42.4% held
a master’s degree (or equivalent) when registered for the course. A small number held a
PhD (6.88%). Regarding work experience, most surveyed students were employed (70%)
or self-employed (5%) and holding junior/senior roles in several industries yet have had
no previous working experience in sustainability.

Programme learning outcomes were designed to help develop sustainability literacy
in students. The broad interpretation of literacy is the knowledge, skills, and mindsets
that inspire a person to build a sustainable future and enable them to make effective
decisions [32]. This helped establish from literature and practice that a sustainability-
literate person understands:

• The core principles of environmental and social systems (i.e., systems thinking)
• How to assess scientifically credible information
• How to make informed and responsible decisions (e.g., toolsets and methods)

These established the programme’s learning outcomes. These outcomes were woven
into the scaffolded interventions to inform intentional pedagogical choices that shaped
the teaching approach. A crucial part of teaching DT is intentionally developing target
mindsets. We created a sustainability mindset consisting of three well-known design
mindsets deemed to support the goals of creating sustainability changemakers and three
newly developed sustainability-focused mindsets. Here are the six mindsets the programme
design sought to instil:

• Bias to Action (supports transformational vs incremental change)
• Radical Collaboration (supported by social learning)
• DT as a Process (links to DT as a structured process)
• Practice Sustainability as a verb and not a noun (links to sustainability as a contested

concept)
• Use the SDGs to frame Sustainability (links to sustainability as a contested concept)
• Preparing people for the future (links to DT human-centred approach to sustainability

outcomes).

To produce changemakers, the programme relies on transformative pedagogy (prac-
tice/method for teaching) intentionally structured with a DT pedagogy that combines a
focus on real sustainability problems, design and sustainability methods, psychological
safety, social learning, and reflection (See Figure 1). For hands-on problems, besides stan-
dard in-class lectures, students were assigned final assessments based on practical activities
solving practical, real-world sustainability challenges. These varied depending upon the
individual. For example, a Fortune 500 beverage company employee looked at circular
uses of existing waste by-products. An employee of a national delivery organisation looked
at increasing biodiversity at offices. On the other extreme, several students looked at
local community improvements, from increasing neighbourhood recycling to converting a
parking space into a community garden. Also, learners will have completed two significant
assessments required, including a Climate Change Adaptation Plan and a Sustainability
Report, at the end of module two and module three, respectively. The assignments are part
of a scaffolded process, building students’ abilities and confidence. In addition, students
were required to complete reflections after each module.
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3.3. Data Collection

The primary data include written final student reflections. Student reflections have
been widely recognised as reliable data sources in education research and, more specifically,
in sustainability education [66]. As a compulsory part of the programme assessment,
students must reflect on their learning journey for each module and submit their reflections
shortly after the module’s end to keep the memory fresh in the students’ minds. The
student reflection template was semi-structured, balancing structured questions built
around essential learning outcomes with open-ended questions. Open-ended questions
allow students to freely express their perspectives on many themes, such as the “most
important learning takeaways from the course”, “aspects of the programme that they found
most valuable for the learning experience”, or “potential application of these learnings in the
future”, to name a few. These reflections, therefore, generated rich data to describe students’
perspectives of learning outcomes, experiences, feelings, emotional events, lessons learnt,
and potential applications of the learning in the future, to name a few areas. This research
focused only on the final reflections. This was exploratory research to test the viability
of establishing ongoing research into teaching methodology and student outcomes. One
consequence is that some indicators, e.g., mindset change, may appear weaker because
students mention them in reflections for earlier modules.

In addition to the reflection, data was complemented by facilitators’ observation notes
over 50 h of taught and mentoring sessions in the programme per cohort. Therefore, these
data are beneficial to shed light on the relationship between specific programme design
elements, students’ responses, and the context.

3.4. Data Analysis

We adopted an inductive grounded-theory approach to content analysis for developing
a data structure that strengthens the qualitative rigour [67,68]. In the first step, we were
guided by Saldaña [69] to conduct open coding, where we got familiar with the data by
reading the transcripts, kept an open mind, and finally highlighted informant keywords,
phrases or sentences linking to research topics.

In the second step, we performed axial coding by seeking relationships among these
open codes and recoded them if needed [70]. This analytical process merged conceptual
similarities, eventually leading to a small and manageable number of first-order codes. In
the third step, we compared emerging codes to observational data to establish context for
the emerging themes and ground data interpretation [see Appendix A].

In order to conclude, data were placed in a cross-case display table that indicated the
number and weighting of the data across cases (i.e., showing the count of responses for
mindsets, sustainability literacy, and creative confidence [71]. This step helped identify
patterns in the data. Further, this counting method illustrates how well the concepts are
grounded in the data [71]. This intends to demonstrate how well the concepts are rooted in
the data sources.

Only final reflections were analysed. As a result, students would have completed
three interim reflections (at the end of the preceding modules). Also, they will have
completed three significant assessments required, including a Climate Change Adaptation
Plan, a Sustainability Report, and a Final Changemaker project focusing on sustainability
running three months. Thus, reflections were analysed knowing that students had passed
the programme and each completed a significant body of work. The last reflection was
completed as part of completing the final project module and the programme. Hence, these
reflections were rich with data on the various impacts of the course on students.

4. Results
4.1. Mindset Transformation

TL and DT look to foster mindset change. To make our societies more sustainable, ESD
must take a holistic approach that considers people’s entire mindset and encourages consis-
tent behaviour and preference patterns [72]. Mindsets affect cognitive, motivational, and
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emotional processes and how people act in certain situations [73]. They link skills, knowl-
edge, attitudes, and habits of mind. The programme prioritised developing six mindsets as
outcomes for students: three from the realm of DT: (a) Bias to action, (b) DT is a process,
and (c) Radical collaboration and three from Sustainability, (d) Practice sustainability as a
verb and not a noun, (e) Use the SDGs to frame sustainability, and (f) Preparing people for
the future. Below, we will briefly explain why these six were selected and the strength of
each found in the reflections. Table 1 presents numbers that represent the strength of the
pattern for mindset transformation based upon aggregated student reflection analysis [71].

Table 1. Strength of the pattern for mindsets transformation.

Radical Collaboration 10

DT as a Process 9

Bias to Action 8

Practicing Sustainability as a Verb and not a
noun 7

Helping People prepare for the Future 6

Using SDGs to frame sustainability. 5

TOTAL 45

4.1.1. Radical Collaboration

The complexity and contested nature of sustainability require radical collaboration, a
core principle of DT [74]. It aligns with sustainability because no individual or discipline
can tackle sustainability challenges [75]. This is reflected well in this student’s reflection:

“For the past ten years, I’ve worked closely with people with similar backgrounds to
myself, so I found it an interesting challenge and opportunity to work with people from
different backgrounds. I felt like they added a unique viewpoint and insight into the
problem solving aspect of the projects in particular.” (Student 56)

Notably, the DT process as a pedagogy supports radical collaboration in diverse
teams [39]. The following reflects this idea well:

“. . .how helpful design thinking can be for interdisciplinary groups in building trust,
fostering interdisciplinary collaboration and effective problem-solving.” (Student 84)

Except for reflections, all major assessments had the option for teamwork, and all
minor assessments were performed in teams. Teamwork is consistently required to build
students’ ability to collaborate radically. The regular requirement for teamwork helps build
students’ “affinity for teamwork” [51] as indicated here:

“. . .I had never opted for group work before completing this module. . . Having other mem-
bers of the team to bounce ideas off was useful and I really saw the value of collaboration
as part of the design thinking process. . . if you are doing a project on your own, I believe
that space must be given to collaboration or valuable learning opportunities may be lost.”
(Student 62)

In the above quote, we see hints of a personal transformation in terms of teamwork; the
DT process supported transforming students through radical collaboration. The following
quote is more explicit:

“. . .I learnt a lot about dealing with people and pushed myself outside my comfort zone
by reaching out to people I had no previous interaction with. I feel the course has
enabled me to communicate and collaborate better with different personality types and
organisations/groups. . .” (Student 55)

The reflections show how DT as a pedagogy supports TL by shifting mindsets on
teamwork as defined by both Hoggan [76] as experiences and Mezirow [29] as reframing.
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From a project perspective, students learn the value of working in groups. From a personal
perspective, students who are personally challenged (distrustful, shy, etc.) to undertake
teamwork build new skills. Thus, there was a strong indication of the development of the
radical collaboration mindset.

4.1.2. Bias to Action

Changemakers must act to transition to sustainability, making the mindset “Bias to
action” essential. The bias-to-action mindset is a core principle taught in the DT [74] because
it aligns with the abductive epistemological approach to design. This was a good match for
sustainability due to the urgency of the climate crisis, etc. [77]. Similar to Kijima [62], we
found evidence of the bias to action mindset development. Interestingly, students reflected
changes in two broad areas: (1) overcoming perceived personal limitations and (2) acting on
sustainability. The following is an example of a student who experienced a personal shift:

“The Bias to Action was something I was very proud of doing. I am not naturally an
outgoing person. I approached my local [organisations], both in person and via email. I
got varying levels of responses. . . It was difficult, but as well as establishing connections
it was also a confidence builder.” (Student 63)

All classes constantly reinforced the bias to action through forms of hands-on learning.
Saggar [42] found similar results for bias toward action by creating EL opportunities. The
following student commented on how bias to action was structured in the class:

“All of the modules taught me different aspects and I feel this all culminated in the final
project where we had to put the learning for all of the previous modules into action.”
(Student 23)

Students interpreted bias to action more broadly, such as seeing themselves as a
potential actor in the sustainability transition. This is best viewed as a form of global
citizenship. Hennesey and Mueller [78] argued that DT supports developing this form of
global competency. Here are two examples:

“. . .the course has fired me up to explore more possibilities to innovate sustainably in my
area [profession] and to start more conversations in the area and create momentum for
action.” (Student 11)

“By identifying the key challenges specific to my [business], I realised that I had the power
to initiate change right now without the need for a huge amount of investment. This
realisation was empowering as I didn’t have to wait for others to solve the problems.
Instead, I could start with small, definite actions within my control.” (Student 48)

The reflections and literature show that mindset bias to action was developed and
experienced via elements in the programme. In addition, students mention behavioural
outcomes such as overcoming perceived personal limitations and acting more in global
citizenship capacity in sustainability.

4.1.3. DT Is a Process

DT’s structure makes people feel safe because the simple templates encourage change
conversations and boost creative confidence and output [22]. The clear-cut format helps
students remember and apply it [79]. This mindset focuses on getting people to trust in the
process. This is reflected in the following two reflections:

“I appreciated the structure of Design Thinking and the confidence I had gained in it; I
knew to trust in the process.” (Student 21)

“The course further gave me confidence -when it comes to problem solving/ designing
solutions. . . thanks to the Design Thinking process—encouraging you to actually under-
stand a problem and the different users involved. The process sort of allows you to become
almost an expert in the problem at hand.” (Student 53)
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Sustainability problems are wicked problems. As discussed above, sustainability is a
contested concept. Thus, DT is a good match with sustainability because it is well suited
for addressing wicked problems [61,63,80]. This application was understood by students:

“Design thinking methodology proved itself again to be a very robust process to uncover
or create new solutions to a ‘wicked problem.’ The stages and phases if followed and if
you allow yourself to fully embrace them and trust the process to help you, it will inspire
and create new solutions.” (Student 16)

Some students reflected on the appropriateness of the combination of sustainability
and DT in greater detail, suggesting it was a good fit [81]:

“The course taught us not only about sustainability, but also how design thinking can
be incorporated into it. Design thinking is a powerful approach that can be applied to
sustainability projects, such as [project]. . . .The various steps in design thinking are not
to be thought of as a linear process, but rather a loop, which in itself helps to really define
the problem.” (Student 60)

“Human drivers play a crucial role in shaping sustainable practices and driving positive
change. Whether through individual choices, policy-making, or corporate actions, hu-
mans are both the cause of unsustainable practices and the agents of change. Reflecting
on human drivers has made me recognize [sic] the power of collective action and the
importance of fostering a mindset that prioritizes [sic] sustainability.” (Student 60)

The reflections showed how students embraced the “DT as a process” mindset in two
ways. First, a change from traditional problem-solving methods suggests students learned
new ways to tackle problems as illustrated here [51]:

“What this design thinking process has highlighted to me is that by taking the normal
process route, I will only find the answers I have been predisposed to find. . . Using
the design thinking process, I went forward and back many times, but now have a
deep knowledge of what our stakeholders value, their feelings on our project and our
organisational culture. It has given me a newfound confidence in our abilities as a
[organisation] to deliver more.” (Student 75)

Second, seeing DT as a process transformed how students thought about and ap-
proached problem-solving. The various mindsets work together. For example, bias to
action is supported by this mindset, which allows iterative approaches to be structured [62].
Students reframed how to approach problems. This is reflected here:

“I can see that the design thinking process encourages an iterative approach as we con-
stantly refined and evolved our ideas based on new feedback and insights. I feel that this
dynamic element to the process allowed us to adapt to changing circumstances and user
needs and therefore led to a better outcome.” (Student 62)

The mindset of DT as a process played a significant part in transforming how students
solve problems in general and approach sustainability problems.

4.1.4. Practice Sustainability as a Verb and Not a Noun

This mindset was developed to encourage students to avoid bringing preconceived
ideas to sustainability problem-solving. This is grounded in an often-cited idea from
Wilkinson and Cary [30]: “We face a dynamic process where the starting point cannot be a
fixed idea of sustainability; rather, it must be a social consensus we consider unsustainable.”
This point of view aligns with the human-centeredness of DT [61]. The roots of the
approach are from the work of Sustainability Transitions, which focuses on developing
shared strategies for change based on a shared consensus of the needs of people affected by
the change [26,82]. The programme-educated students to see sustainability as a contested
concept and context-dependent. Students realised that to implement solutions, they needed
to move from preconceived expectations to understanding their users, as illustrated by
this reflection:
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“We need to take the human element as the core of our research. It was not easy to
understand before creating the solution because the natural reaction is to come up with a
solution that it was ideal but for our own standards and ideas. ” (Student 50)

This mindset assumes no right answer for sustainability, and the topic is too com-
plex [83] (CITE) to know everything; instead, it requires continual education. This is
captured here:

“One of my main ambitions in taking this on was to educate myself further on the topic of
sustainability . . .I also come away feeling comfortable that its [sic] not really possible to
know it all and that it’s a continual process of education and change.” (Student 34)

The excerpt below captures the essence of the mindset. The students were working
with the ESD committee of a large company. Their assumption is that the committee
knew everything about sustainability. Here is what they learned illustrating that practising
sustainability is a verb, demonstrating the mindset:

“Testing our first solution wasn’t as expected. Instead of start testing our solutions
we found ourselves obliged to do some teaching materials to the company Team to get
the company team involved and engaged. I was expecting them to know more about
sustainability as an ESG committee. I was a bit against spending our time and energy on
doing some teaching and explanation to demonstrate why this solution until I realised
this is the only way to get them involved and make real impact happens.” (Student 43)

The mindset was also intended to focus people on solutions and avoid preconceived
attitudes [84], for example, doom and gloom. The intention was to empower students to
act in a capacity, however large or small. The mindset supports reframing sustainability as
an opportunity to innovate, as these quotes illustrate:

“If we look at climate change as totally ‘doom and gloom’ with insurmountable problems
we will throw our hands up in defeat—me included. If we change the language to show
what can be achieved with actions, people are more likely to listen, react positively, and do
something.” (Student 87)

The reflections highlight the mindset’s focus on listening to and empowering people
to act and how students put Wilkinson and Cary’s [30] call into practice.

4.1.5. Preparing People for the Future

This mindset is intended to focus students on identifying stakeholders’ needs so
they develop solutions. The core idea is grounded in the original Brundtland [85] call to
action: “Meeting the needs of current stakeholders”. It also sought to counterbalance the
misconception that sustainability is just about the environment. The focus on people is
intended to link it to DT, a human-centred method. An essential part of this mindset is
thinking broadly about sustainability (i.e., environmental, social, and economic).

“One aspect of the diploma that really challenged my thinking was reframing the concept
of sustainability and the environment to being connected and part of a bigger system
which are all interlinked. It is part of a system that we all as humans contribute to and
are responsible for.” (Student 73)

The mindset is a reminder that SD is a new development process, not just the greening
of capitalism (or any other form of government) [86]. Thus, how we define sustainability
must start with achieving human well-being within planetary boundaries [87]. This is
reflected in this quote:

“This course has also led to a renewed thirst for learning in this space of innovation and
sustainability, and helping me and others play some part in making the world a better
for us all, and our future generations—even if it is only one grain of sand at a time, and
fuelled a belief in the power of making real change in this world and for our collective
futures on this planet.” (Student 3)
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With this mindset, the students acknowledge the interdependence of environmental
and social systems but are focused on supporting people [50]. They develop broader goals
of making the world a better place.

4.1.6. Use the SDGs to Frame Sustainability

The programme promotes this mindset because the SDGs have emerged as a typical
(yet contested) way to understand sustainability [88]. Sustainability can be an abstract
idea. Students are taught that the SDGs are “a way” to consider what constitutes human
well-being. Similar to the UN’s “The SDG Partnership Guidebook,” the focus is on getting
people engaged with broad goals rather than individual targets [89]. The use of SDG as a
framework gives students a foundation, as this example illustrates.

“I am enthusiastic about continuing to develop my knowledge in this subject, and I’m
convinced that through partnering with others, utilising the SDGs as a framework,
taking action, and actively practising sustainability, I’ll create a sustainable mentality.”
(Student 26)

SDGs are widely understood and can be used immediately to communicate sustain-
ability [12]. Adding this mindset helped students at personal and professional levels to
understand and support others in understanding sustainability, as illustrated below:

“In terms of filling my gaps and knowledge I feel I gained more of a deeper understanding
about ecosystems and how to use the Sustainable Development Goals to tell a sustainabil-
ity story.” (Student 40)

“The 17 Sustainable Development Goals provide a universally recognised platform in
which companies can communicate their sustainability performance and targets to stake-
holders, consumers, and employees. The SDG’s help businesses build trust and collabora-
tion with peers, governments, customers, and society.” (Student 45)

The SDGs are increasingly used to define what “doing good” means in business [90].
Thus, students are using the SDGs as a common language, which has been adopted broadly
by for-profit, non-profit, and governmental organisations.

4.2. Achieving Sustainability Literacy

Sustainability literacy refers to the perspectives and insights that help students under-
stand SD’s interconnected environmental, social, and economic aspects [91]. Looking at
the literature and our practice, we developed a version of sustainability literacy with three
learning outcomes (LO). Communicating literacy as the goal was essential because many
students thought they would become experts with the programme (consisting of only four
modules). Framing the programme learning outcomes as sustainability literacy set realistic
expectations and aligned our teaching activities. Literacy was framed as a sustainability-
literate person around (1) understanding the core principles of environmental and social
systems (systems thinking), (2) understanding how to make informed and responsible
decisions, and (3) understanding how to assess scientifically credible information.

To demonstrate LOs, students submitted the following work: in Module 2, a Climate
Change Adaptation Plan and Reflection. In Module 3, Sustainability Report and Reflection;
in Module 4 (the final module), a project report covering their 3-month sustainability
changemaker project and a reflection. Modules 2 and 3 also included class lectures in which
the relationship between LOs and class material was clearly explained. Below are the
results of the LOs detected in the final reflection. Table 2 presents the indicative strength of
the pattern for sustainability literacy based on aggregated student reflection analysis [71].
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Table 2. Strength of the pattern for sustainability literacy.

The core principles of environmental and social systems 11

How to make informed and responsible decisions (e.g., toolsets and methods) 8

How to assess scientifically credible information 4

TOTAL 23

4.2.1. Understand the Core Principles of Environmental and Social Systems (and How
They Interact)

Systems thinking is a competency for sustainability [31]. To develop students’ ability
to engage in system thinking, the LOs understand the core principles of environmental and
social systems (and how they interact) was set. Systems thinking is necessary to recognise
cascading effects, minimise unintended consequences, and evaluate trade-offs [92]. These
concepts were introduced in modules 2 and 3, which covered environmental systems and
human systems, respectively. Students recognised that systems thinking requires a shift
in mindset:

“Embracing sustainability requires a collective effort and a shift in mindset. By recogniz-
ing the interconnectedness of our actions and the potential of innovative solutions like
[by product] utilization, we can move towards a more sustainable and resilient future.”
(Student 60)

“From the outset, I was drawn to this course by the promise of exploring innovative
solutions to some of the most pressing environmental and social challenges we face
today. Little did I know just how much this course would expand my understanding
of sustainability and inspire me to think creatively about the possibilities for positive
change.” (Student 64)

The quotes also show that students connected DT to systems thinking (e.g., creative
techniques) [93]. They are focused on identifying solutions to environmental and social
problems. This shows a shift from accepting a problem to seeing it as a chance for inno-
vation. Some students were more precise about describing the interconnectedness and
demonstrating a holistic view of systems:

“The environment and our social systems are deeply intertwined. To make changes and
disrupt current patterns and norms it helps to utilise Systems View models to understand
the current structures. [iceberg model].” (Student 45)

“Engaging in the “Innovations for Sustainability” project broadened my perspective on
sustainability challenges and the interconnectedness of various stakeholders. By examin-
ing the [deleted] industry’s environmental impact, I developed a holistic understanding
of the need for innovative solutions that balance economic growth, social responsibility,
and environmental stewardship.” (Student 17)

Students now understand that addressing sustainability problems effectively will
require efforts to balance socio-economy-environments perspectives simultaneously. They
recognised that social and environmental systems were interconnected [91] as these stu-
dents share:

“I always cared about the environment, but the course deepened my understanding of the
interconnectedness between human actions and the health of our planet.” (Student 1)

Governance was critical in discussing social systems and the need to guide human
behaviours. This was emphasised in this reflection:

“The role of Governance is essential to the connection of human behaviour and social
systems. Corporate Governance ensures firms make balanced and ethical business deci-
sions and cultivates a culture of integrity and considers how their processes and business
actions impact societies wellbeing.” (Student 45)
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Although the programme focused on developing students’ systems thinking com-
petencies, they developed related sustainability competencies such as Normative and
Anticipatory Competencies [31] as these illustrate:

“From completing the course I’ve learned to see sustainability equally as an ethical
responsibility for me as an individual, consumer and person working in business, and
also as a huge opportunity to innovate.” (Student 56)

“To innovate in sustainability, we must examine our lifestyles, consumption behaviours
and patterns, and the impact of our actions on the planet and on future generations.
This examination prompts us to identify the unsustainable practices and systems that
perpetuate environmental degradation, resource depletion, and social inequities. It
compels us to question the prevailing economic models that prioritize growth at the
expense of environmental sustainability and social well-being.” (Student 31)

A core idea promoted in the class was connecting human well-being and ecosys-
tems [94]. Focusing on understanding the core principles of environmental and social
systems (and how they interact) supported students in developing a core sustainability
competency—systems thinking. In addition, using reflection as a learning tool supported
students in making connections by seeing systems in the broadest context.

4.2.2. Understand How to Make Informed and Responsible Decisions

This learning outcome was intended to be an umbrella category that exposes students
to tools and frameworks used to understand and measure sustainability. Sustainability re-
quires new methodologies and conceptual frameworks to address sustainability challenges
in new and transformative ways, not just advanced work in traditional disciplines [95].
Hence, the programme introduces students to new methods, for example, LCA, Carbon
Footprinting, DPSIR, Water Footprinting, Planetary Boundaries, etc. At a high level, stu-
dents learn about the various tools used to measure sustainability and support decision
making, which is seen as sustainability literacy [48]. Tools/methodologies are something
students can take away from building their abilities as these two quotes show:

“I now feel better equipped to contribute to meaningful discussions and make informed
decisions that align with sustainable practices.” (Student 1)

“. . .I feel that I now understand the main principles, the UN SDGs, the main tools for
calculations and for monitoring existing and future commitments.” (Student 85)

Students find tools useful in operationalising sustainability [39]. It is one thing to
speak of ecosystem services being impacted by climate change and another to give tools to
measure human impacts, as this quote illustrates:

“The lifecycle and carbon footprint analysis were also really helpful in gaining an overview
of the more technical and practical sustainability skills. That knowledge helped me during
the development of the Sustainability Report for the [organisation].” (Student 40)

“This course has already created tangible growth in my career. Producing a sustainability
report for [organisation], building a deeper understanding of climate change and the tools
and frameworks for measuring, reporting, and reducing impact gave me confidence and
the baseline understanding needed to get my new job. . .” (Student 84)

The above demonstrates, as was set out, sustainability literacy, “the knowledge, skills,
and mindsets that help compel an individual to become deeply committed to building
a sustainable future and allow him or her to make informed and effective decisions to
this end” [32]. The tools were explored in other assessments, such as the sustainability
report. As part of the more extensive programme, the tools contributed to building students’
confidence and empowering them. Student reflection shows how this LO was met.
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4.2.3. Understand How to Assess Scientifically Credible Information

The programme reinforced students’ critical thinking by setting a learning objective
to help them recognise scientifically credible information [96]. This also helps students
recognise the perspective of the discourse offered by competing views on sustainability [27].
Social media and, more broadly, the internet information knowingly or unknowingly
promote greenwashing. Conversely, factual information is sometimes called “Fake News”.
This is also a critical change for students, given that they depended heavily on information
in newspapers and social media, which was not always accurate. Students reported
developing skills to recognise or evaluate the veracity of information, for example:

“In addition, I developed skills in evaluating scientifically credible information and effec-
tively communicating about sustainability. This is especially important in today’s world
where there is a lot of misinformation and greenwashing. Being able to distinguish reliable
sources and communicate clearly and credibly has given me confidence in advocating for
sustainability and making well-informed decisions.” (Student 26)

“The course brought to light how to recognise or at least [sic] try to recognise scientifically
credible information. Investigation steps that I will carry with me. 1. Are there expertise
involved in the production of this information? 2. Has a recognisable/ legit (+sustainable)
body produced this/ funded this? 3. Is supporting data available?” (Student 53)

Students felt that these skills gave them confidence in selecting and communicating
information, as this student indicates:

“Recognising the importance of scientifically credible information, I conducted a review of
the literature to gain a better understanding of the issues of GHG emissions from livestock
production, particularly from the dairy sector.” (Student 46)

There are many claims about how livestock farming contributes to climate change.
This reflection shows that the student did not uncritically accept or deny assertions and
looked for credible methods in dairy farming [96].

“The course really helped when it came to communicating about science in a meaningful
way, not solely from the teaching aspect, but also from having a diverse cohort of ages
and backgrounds in the class. We had bankers, bakers and sailors in the class—thus lots
of different knowledge and backgrounds.” (Student 53)

The last reflection shows how the students recognised they were engaging in various
discourses around sustainability based on classmates’ backgrounds [27]. The reflections
show how students developed a more critical approach to information, ensuring it was
credible and considering the source(s).

4.3. Creative Confidence

A core concept of changemakers is a bias to action [2]. Although mindsets are devel-
oped, a student’s (creative) confidence influences an individual’s effectiveness. DT is a
cumulative process transforming the learner [22]. Therefore, elements of creative confi-
dence share some similarities with mindsets and learning outcomes. As discussed above,
creative confidence consists of creative agency and creative self-efficacy; both were detected
in students’ reflections after the class. Table 3 presents the indicative strength of the pattern
for creative confidence based on aggregated student reflection analysis [71].

Table 3. Strength of the pattern for creative confidence.

Creative Agency 8

Change Agent 8

Creative Self-Efficacy 5

TOTAL 21
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4.3.1. Creative Self-Efficacy

As discussed, creative self-efficacy is an individual’s belief in their ability to perform
a task or activity. A major source of creative self-efficacy is DT, which builds students’
confidence by being a structured process [40]. These concepts were shared in the following:

“The appreciation that I got from both [mentors] gave me confidence that I have indeed
applied what I have learnt from them during this course. I would highly recommend this
course to anyone looking to make a good change to the society. I am glad that I was able
to attend this course and successfully complete it as I made this sustainable change to my
company.” (Student 67)

“. . . the journey itself was exciting, scary at times, as I suppose my confidence was growing
throughout the course . . .And now, having gone through the entire 4 modules and going
through sustainability reports and being more confident. . .I then had the confidence to
start reaching out to others within my [organisation] to actually get buy in and figure
out what they were doing. . .” (Student 18)

A vital ingredient for developing confidence is creating an environment with psy-
chological safety. DT builds confidence by being a structured process, and the mindset of
trusting the process is developed in the students [97]. The DT process also includes the
various scaffolded exercises through which students learn the process, as shared here:

“Using the design thinking process, I went forward and back many times, but now have
a deep knowledge of what our stakeholders value, their feelings on our project and our
organisational culture. It has given me a new found confidence in our abilities as a
[organisation] to deliver more.” (Student 75)

“. . .it was great to have the mentor sessions prior to the final project as it created an
understanding that [facilitators] were there to help us achieve rather than ‘test us’. It
created the important ‘psychological safety’ that we had worked on in our first week.”
(Student 13)

The excerpt from a student below highlights how sustainability was connected to the
structured process (as highlighted above) and how DT created a context that helped their
confidence, providing a structure for sustainability:

“The course and final project has given me the appropriate language and knowledge
around sustainability to allow me to make more informed decisions, influence other and
better understand the most appropriate course of action to take. In my professional life
this was a gap previously and hindered my ability to speak about sustainability in my
way that I felt was persuasive for others.” (Student 72)

It is important to remember that creative self-efficacy is an emergent outcome resulting
from all the programme elements coming together [51,61] instead of being a one-off, as
reflected by the students’ end-of-programme reflections.

4.3.2. Creative Agency

The second element of creative confidence is creative agency (i.e., the ability of the
student to apply their creativity) [59]. Creative agency is interpreted as practising sustain-
ability in future projects or roles. Again, it can be seen as an outcome of the entire process to
which the mindset bias to action contributes. There was compelling evidence from students’
reflections. These students are explaining that they will have more agency going forward
based on what they learned in the programme:

“successfully bringing a Design Thinking process to life within the [organisation] process
gives me confidence to incorporate Design Thinking into future projects that I will be
involved in.” (Student 31)

“It has given me the confidence to believe in my ability as a leader, as a catalyst for change
and for positive action in my company as it applies to sustainability, but also just in how
I interact with other people and the whole design thinking concept. . .” (Student 24)
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The programme was scaffolded to give students assessments in the second and third
classes, creating a foundation to undertake their final project in the fourth class [43]. The
structure helped students build creative agency, as these excerpts indicate:

“. . . I have gained some tools and some genuine insights into how to approach real life
issues and feel confident that I can make a difference into the future.” (Student 25)

“My confidence in my ability to deliver future projects and use design thinking methodol-
ogy has increased substantially as a result of this course.” (Student 55)

The following quote shows how learning through a structured programme was essen-
tial to building their confidence to act (creative agency).

“I grew in confidence, through doing the project—I learnt by doing.” (Student 21)

The preceding quotes suggest that the students will apply what they learned in future
actions, indicating creative agency. When combined with creative self-efficacy, the creative
agency produces the creative confidence necessary to produce changemakers.

4.3.3. Changemakers

As stated above, we defined changemakers as people with a bias to action, strong
sustainability values, and a wide range of skills and competencies, which they apply
to create sustainability transitions on individual, organisational, and systems levels [2].
Students were required to complete a three-month-long sustainability project. There were
75 projects completed, making the final project an indicator of achieving creative confidence
(agency and self-efficacy), which ultimately supported them in acting like a changemaker.
Students highlight how they built confidence and achieved their desired goals [24,51]:

“It is a testament to the programme to see the knowledge gained over the past months
turned into actions and solutions to sustainability problems.” (Student 10)

“This was a real challenge for me as it meant I was going to have to push myself beyond the
quiet speaking [individual] I am into someone who’s more confidence and more authority,
especially in the sustainability space.” (Student 12)

This quote showed that the students realised their efforts fit into a more extensive
system but were important [2]. Developing creative confidence by completing the final
projects, students felt they were changemakers making a difference in the world. Below
illustrates these feelings:

“Even as small a grain of sand counts as part of the global movement to embrace serious
global challenges, and to achieve each of our sustainable development goals, and to
recognise that all of us, as individuals, communities and nations have our parts to play in
achieving these goals by 2030. This project reflects one tiny little part of the global matrix
or tapestry—but one that is I believe equally important and valuable force for positive
change it delivers.” (Student 3)

“. . . I’ll be taking the information on sustainability and the knowledge that I have learned
as a strong foundation to build on to build on in my career to make a contribution to my
workplace and to the world around me. . .” (Student 24)

Below are specific examples showing that students became changemakers. Many
projects were grounded in the “real world”. The programme prepared them, and they used
their final project as a change project, as quoted here:

“For the purpose of this project I plan to build on the actions already implemented and
develop areas further.” (Student 48)

“It was important for me to base my project on something that would make a positive
change in real life and one that I could continue to work on long after finishing the
course.” (Student 13)
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The student’s quote illustrates this paper’s core idea and the programme about TL
and DT. Students need to develop new skills and mindsets, which contribute to building
their confidence to act as sustainability changemakers [24].

“It also shifted my personal viewpoint and mindset. In my first reflection on this course, I
was writing about my struggles with anxiety. The course helped me to empower myself
to step outside of my comfort zone and contribute to a meaningful change in promoting
sustainability. The final project and the entire course have allowed me to upskill in a
real-world situation.” (Student 26)

Through the course, the students experienced the process of developing creative
confidence, resulting in perceiving themselves as changemakers. As discussed above,
becoming a changemaker relied on the entire process (see Figure 1) to occur.

5. Discussion and Conclusions

Society faces significant problems, from climate crisis to persistent poverty, for which
changemakers are needed to help transition to a sustainable society. This study ponders
the question: “What is the value of combining DT and TL as a pedagogy in sustainability
education?” We explored the impacts of the “Nurturing Sustainability Changemakers
Pedagogy” model on cultivating sustainability changemakers in the context of early- and
mid-career professionals. This research purpose is closely aligned with calls from UNESCO
and others in the literature for detailing the ESD intervention (e.g., learning outcomes,
pedagogy, etc.) and examining the effectiveness of ESD in encouraging student agency
toward SD [18,98].

The model establishes critical components needed in pedagogy to create changemak-
ers who can lead a transition to a sustainable society. It shows that DT pedagogy creates a
learning environment and processes for achieving TL [39]. Empirical data from student
reflections and teaching observation found that the pedagogical model supports trans-
forming (1) mindsets and (2) sustainability literacy. With the newly gained mindsets and
literacy, students gained creative confidence to act on sustainability issues, independent of
students’ backgrounds and level of experience in sustainability before they participated in
the programme.

This work helps advance the research and practice of ESD in the higher education
context in several ways. First, we directly contribute to the field by developing a novel ESD
pedagogical model. The framework describes in detail (see Figure 1) how various DT and
TL pedagogical components work together to support learning outcomes that foster the
development of sustainability changemakers. Therefore, we contribute to helping address
the ongoing challenges students, educators, programme administrators, and funders face
concerning the ambiguity of ESD interventions [10,99]. Together with current attempts
(e.g., [100]), we suggest a pedagogical format of sustainability education interventions,
which might serve as a reference point for future research (to refine the theoretical model
further) and practice (to replicate or upscale teaching and learning activities).

Second, we extend traditional ESD competencies (i.e., knowledge, skills, and attitudes),
arguing that mindsets and creative confidence are equally important to solving sustain-
ability problems. This insight is crucial and in line with recent research in both mindset
literature and ESD literature. Mindset transformation is a beacon for future behaviours
(Ade, 2018) [73]. We provide empirical evidence to advocate for the concept of mindset
over intrapersonal competencies [9]. This assertion is grounded in the explanation of TL
offered by Hoggan [76], which argues that it causes shifts in thoughts, feelings, actions, and
even consciousness. All these suggest that the process is more profound than just acquiring
a competency. This study found that mindset changes in six elements in the context of this
research. These mindset changes emerged due to students practising DT and TL.
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This study has several limitations. First, to the best of our knowledge, this exploratory
study is among the first to examine the impacts of combining TL and DT as a pedagogy in
ESD. However, this research is exploratory in nature, giving ample space for future research.
Education intervention affects learners differently and under different conditions [101].
Consequently, we suggest future studies to open the backbox of the ESD Programme. For
instance, this can be carried out by focusing on the explanatory mechanisms by which ESD
produces specific impacts. There is a need for an in-depth understanding of the possible
mechanisms (explanations) that connect specific activities/pedagogies (as learning triggers)
with the different impacts and phases of the student learning process for different groups
of learners. Future students must also identify the conditional context where ESD works
best to produce targeted positive outcomes.

Secondly, this research, heavily dependent on the qualitative method, fits well with
the research question yet poses challenges to the internal and external validity. Future
research should expand the research design and employ an experiment/quasi-experiment
design that includes control groups. In addition, the sample includes a narrow student
segment in early-/mid-career from a single case of an ESD Programme in Ireland. If the
findings can be expanded to other segments, they should be explored.

Thirdly, future research should also consider examining ESD’s longer-term impacts
on multiple analysis levels within a longer time frame following the end of the ESD
Programme by using a longitudinal approach. This is a missing piece in the study due
to time limits. With a newly gained mindset, skillset, and creative confidence, how (and
if) do these new learnings translate well into actions and benefit students’ individual
well-being or career development? What factor explains why graduates from the same
cohort perform differently long after the end of the course? What can be the potential
organisational/economic/social impacts, etc.? All these mentioned questions are essential
to answer.
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