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Abstract: The present paper explores the affordances of place-based education (PBE) to enhance
the goals of sustainability education (SE). UNESCO, the leading international body responsible
for advancing SE, assigns a central role to the three dimensions of cognitive, socio-emotional and
behavioural learning as a means for advancing sustainability and the seventeen Sustainable Develop-
ment Goals. Thus far, little research attention has been given to examining pedagogical approaches
that may be effective in supporting these learning dimensions. PBE has risen over the past years
as a holistic educational approach that may be well situated for supporting SE goals. To evaluate
its affordances, the study put forward the objectives to (i) examine the application of cognitive,
socio-emotional and behavioural learning dimensions in empirical studies employing PBE; and
(ii) examine the overall contribution of PBE to developing students’ sustainability awareness, as
reflected in the PBE case-study literature. Multiple case-study analysis was employed for examining
secondary resources, comprised of four PBE case studies reported in the literature. It was found that
the implementation of PBE in the context of SE produced holistic learning outcomes across the three
dimensions, as early as in kindergarten students. Through direct content with nature and the local
community, students’ agency, voice and action competence increased, having ripple effects across
the community, connecting the local with the global. PBE advanced inter-cultural sensitivity and
promoted the inclusion of Indigenous knowledge in SE.

Keywords: place-based education; sustainability education; cognitive learning; socio-emotional
learning; behavioural learning

1. Introduction

The present paper is situated in the field of sustainability education. Specifically, it
focuses on the role of place-based education (PBE) as an effective pedagogical framework
for applying the three learning dimensions of cognitive, socio-emotional and behavioural
learning in sustainability education.

PBE is an educational approach that emphasises the local environment and community
as the foundation for learning. It aims to connect students with place, including all its affor-
dances, and the natural, cultural, and historical aspects. PBE often involves the application
of a range of pedagogies such as experiential learning, interdisciplinary approaches, and
community involvement to foster a deeper sense of connection, responsibility, and stew-
ardship among students [1,2]. Common to these pedagogies is the intertwining of, minds,
heart and hands a metaphorical concept used to describe a holistic approach to learning,
where students are engaged cognitively, emotionally and physically in the learning task [3].

When considering PBE in the context of sustainability education (SE), it appears that
both educational approaches share similar goals and pedagogies for achieving learning
outcomes. For example, some of the goals set out by UNESCO [3] for SE include en-
hancing learners’ knowledge and understanding of the interconnections between social,
economic and environmental dimensions of sustainable development; and empowering
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learners to actively participate in decision-making processes and contribute to sustainable
development in their communities and beyond. Similar to PBE, UNESCO advocates for
the achievement of these learning goals through experiential learning, interdisciplinary
approaches and education outside the classroom. With the backdrop of the philosophical
alignments between the two educational approaches, the present study focuses its attention
on the central role played in both approaches by the three learning dimensions of cognitive,
social-emotional and behavioural learning. Specifically, it aims to examine the potential
contribution of PBE in effectively addressing the three dimensions in an integrative and
holistic manner in the learning process, and, in turn, to contribute to the achievement of SE
learning goals.

2. Theoretical Review

Place-based education (PBE) refers to teaching and learning which occurs outside of
the traditional classroom setting [4]. Students learn ‘in place’, situated within the context
of their local environment. Examples of PBE include learning about plant species and
biodiversity while exploring a nearby natural space and observing the flora and fauna [5],
or investigating important civic institutions within the city centre itself [6].

The term PBE has been used since the early 2000s [4]. Other terms used for PBE
include ‘place-conscious’ education [7], ‘community-oriented schooling’ [8] and ‘pedagogy
of place’ [9]. As an educational approach, connections can be made between PBE and
constructivism, community-based education practices, outdoor education and Indigenous
on-country learning [10], amongst other pedagogies [11]. Taken together, Gruenewald and
Smith [6] view PBE as part of a broader movement aiming to reclaim the local in an era of
globalisation, by creating “the new localisation” (p. xiii); where students do not only reside
in a place, but rather inhabit it [12].

The PBE approach has its roots in the experiential pedagogies of progressive educa-
tors throughout history. The 20th century educator and philosopher John Dewey was an
advocate for situating students within their local environment with the aim to enrich their
holistic understanding of geographical, artistic, literary, scientific and historical elements,
through forming direct contact between the concepts learned and students’ lived expe-
rience [11,13]. Dewey promoted learning that was hands-on and task-oriented. Young
people were encouraged to develop a sense of responsibility over their community and
become involved in decision-making processes [11]. Dewey’s former pupil and subsequent
colleague William Heard Kilpatrick similarly advocated for experiential problem-solving,
student-led learning, and creating direct sensory connections for students with the natural
environment and local communities [11]. In accordance with Dewey’s legacy, there is no
set preconceived curriculum. The curriculum is developed and morphed in response to
the affordances of the environment. In this respect, the focus becomes the learning process
rather than the learning contents [14].

PBE offers authentic opportunities to cultivate nature connectedness among students,
and in turn promote sustainability values, attitudes and behaviour [15]. Nature connected-
ness refers to the formation of emotional and cognitive relationships with nature, where
nature is valued, cared for and where its inherent interconnectedness as well as the humans
implicated within it are appreciated [16,17]. Studies have found that students who had
frequent and positive childhood experiences in natural environments are more likely to
engage in environmental behaviours later in life [16]. Eilam and Trop [18] found that nature
exposure was one of the six most influential variables affecting the development of positive
environmental attitudes. Their study also revealed that schools have an important role to
play in enhancing this effect. Their research among environmental and non-environmental
schools and their communities in Israel showed that environmental schools had a positive
influence on the environmental attitudes and behaviours of the students’ families and
school communities as a whole. This effect likely occurred through the application of place-
based approaches. Similarly, Rosa and Collado [19] suggested that meaningful interactions
in and with nature can lead to more pro-environmental attitudes and behaviours, such as
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increased concern for the environment, support for conservation initiatives, and sustainable
lifestyle choices.

In its worldview, PBE strays from neo-liberalism. Here, the educational philosophy
focuses on the intrinsic value of education, rather than on education as a means for ulterior
goals such as serving society or creating work-ready citizens. In this respect, it echoes
Biesta’s critique, stating that “instead of asking what the schools should “do” for society—
which seems to have become the most prominent way in which the task of the school
is nowadays being conceived—I ask what society should “do” for the school so that the
school can be a school” [20] (p. 9).

While the neo-liberal education advocates capacity development in the form of ‘learn-
ing to earn’, in the PBE pedagogy, the focus is shifted to students as members of their
communities, rather than to the development of individualistic capacities [4]. Learners
are encouraged to experience, learn, solve problems, critique and become active members
of their community for its sake alone, rather than seeing education as a steppingstone
to potential employment in the future. In this perspective, PBE serves the purpose of
sustaining the “cultural and ecological integrity” of students’ local areas [4] (p. 3) [21].

The holistic nature of PBE suggests that this approach may be well positioned to
address the critical aspects of sustainability education (SE). In this article, the term SE is used
as a general descriptor for addressing the various terms used in the literature to describe
education with a focus on the environment and sustainability, including, for example,
environmental education (EE), education for sustainable development [22] and ecological
education [23]. In the context of this study, SE is understood as an overarching educational
concept, which addresses the fundamentals of human relationships with the Earth and all
of its inhabitants, including humans themselves. It encompasses environmental, social and
economic challenges faced by the current and upcoming generations.

In 2017, UN General Assembly Resolution 72/222 assigned sustainability education
the role of advancing the Sustainable Development Goals (SDG) by defining it as “an
integral element of the SDG on quality education and a key enabler of all other sustainable
development goals” [24] (p. 3). The sustainability education approach conceives schools
as the arenas where societal change needs to take place. According to UNESCO [25], this
can best be achieved through whole-school approaches, where students are provided with
opportunities to grapple with the 17 SDGs and offer solutions. When it comes to climate
change, for example, it is necessary to delve into the causes, consequences and solutions
of climate change and develop behaviours for adapting to climatic changes and future
adversity [23].

Gaining sustainability competencies at an early age can lead to the adoption of more
sustainable lifestyles and behaviours, allowing young people to make informed decisions
and take action when faced with an uncertain future.

UNESCO [3] outlined the competencies that allow citizens to engage effectively with
the challenges of the SDGs. Competencies are defined as follows:

“the specific attributes individuals need for action and self-organization in various
complex contexts and situations. They include cognitive, affective, volitional and
motivational elements; hence they are an interplay of knowledge, capacities and
skills, motives and affective dispositions” (p. 10)

The set of competencies includes systems thinking, anticipatory, normative, strategic,
collaboration, critical thinking, self-awareness, and integrated problem-solving competen-
cies. The system thinking competency relates to the ability to analyse relationships, and
understand complexity and uncertainty. Anticipatory competency relates to the ability
to consider future scenarios. Normative competency relates to the ability to negotiate
conflicts and trade-offs related to values, principles and goals. Strategic competency relates
to the ability to plan strategic actions for sustainability. Collaboration competency relates
to the ability to collaborate with others. Critical thinking competency relates to questioning
accepted norms and behaviours. Self-awareness competency relates to the ability to reflect
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on one’s own values and actions. Finally, integrated problem-solving competency relates to
the ability to integrate various frameworks and solutions to problems [3].

When addressing the learning dimensions of SE, UNESCO [26] specifically focuses
attention to the role played by the three learning dimensions of cognitive, social-emotional
and behavioural learning. The three dimensions are defined by UNESCO [26] as follows:

• Cognitive: To acquire knowledge, understanding and critical thinking about global,
regional, national and local issues, the interconnectedness and interdependency of
different countries and populations, as well as social, economic and environmental
aspects of sustainable development;

• Social and emotional: To have a sense of belonging to a common humanity, shar-
ing values and responsibilities, empathy, solidarity and respect for differences and
diversity, as well as to feel and assume a sense of responsibility for the future;

• Behavioural: To act effectively and responsibly at local, national and global levels for a
more peaceful and sustainable world (p. 7).

These three dimensions are to be included across the school curriculum both vertically
across subjects, and horizontally across year levels. It is suggested that the application of
the three dimensions in a balanced way may lead to developing students’ capacities to
actively contribute to bringing about change toward sustainability [26].

UNESCO’s [26] review of the extent of implementation of the three learning dimen-
sions suggests that conventional SE pedagogies tend to disproportionally emphasise the
cognitive dimension, often overlooking the other two. This disproportionate focus on
one dimension over the others runs the risk of students being less likely to ultimately
alter unsustainable behaviours and to go on to take action to build a more sustainable
future [26]. Furthermore, the simultaneous application of the three dimensions is necessary
for providing students with a holistic SE learning experience.

While the three learning dimensions are conceived as critical for achieving the goals
of SE, thus far the literature provides scarce evidence concerning educational approaches
that may be effective in addressing the three dimensions in a balanced way. Some evidence
obtained from PBE research suggests that this pedagogical approach may be well positioned
for providing a balanced learning experience, where all three dimensions are present. For
example, in PBE, students can experience regional problems first-hand and take action to
create tangible positive changes within their local environments [27].

Taken together, the various educational strategies applied in PBE suggest that this
approach may be an effective way to achieve the goals of sustainability education. The
present article puts forward the aim to investigate the affordances of PBE to sustainability
education. Methodologically, this is carried out by conducting an in-depth examination of
four case studies, where PBE was applied in the context of SE. Specifically, the study aims
to achieve the following:

1. Examine the application of cognitive, socio-emotional and behavioural learning di-
mensions in empirical studies employing PBE;

2. Examine the overall contribution of PBE to developing students’ sustainability aware-
ness, as reflected in the PBE case-study literature.

3. Methods

This study applied a qualitative multiple-case studies methodology for studying the
complex phenomena of learning domains in PBE contexts [28]. In a case study methodology,
the case can be an individual, organisation, community, event, or any bounded system that
provides an opportunity for a detailed analysis [29]. In our study, the cases consisted of
empirical studies examining the application of PBE. An illustrative approach was applied
for deriving a descriptive illustration of four case studies reported in the literature [30].
These secondary sources were used for demonstrating the application of the three learning
domains (i.e., cognitive, socio-emotional and behavioural), in which PBE was employed in
the context of SE. Secondary sources rely on the use of existing data analysed by others [31].
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In the context of this study, the data analysis of the primary sources also served as data for
analysis, used for addressing the research questions of the present study.

Purposive sampling was used to carefully select the sample of case studies. In purpo-
sive sampling, the researchers “hand-pick the cases to be included on the basis of their judge-
ment of their typicality or possession of the particular characteristics being sought” [32]
(p. 156), and, as such, the sample is produced for the specific research needs [33]. In the
present study, a set of selection criteria were developed to select appropriate case studies
from the literature for analysis. Purposive sampling techniques are known to provide a
greater depth to qualitative studies, regardless of the small sample size [33]. Such is the
case in the present study, where the sample is small, yet due to the high specificity of the
selection, the derived data are of high value.

The secondary sources used for the analysis consisted of case-study articles, which
reported on the findings of empirical studies where PBE was applied in the context of SE. To
gain an in-depth understanding regarding the affordances of PBE for SE, the aim was to cast
the net wide by capturing diverse educational settings. This ensured the applicability of the
findings to PBE broadly as an educational approach, rather than to its application in specific
settings only. The process of selecting articles for the sample relied on a set of criteria,
by which the applied PBE programs were case studies reporting on empirical findings.
Additionally, the programs (i) took place in diverse geographical settings; (ii) represented
diverse sociocultural settings; (iii) clearly reported student learning outcomes; (iv) varied
in regard to student year levels; (v) included both formal and informal educational settings;
and (vi) were published in the past ten years. Articles that did not meet the five criteria
were excluded from the sample.

Accordingly, the four selected articles described PBE projects across four continental
regions: South America, North America, Asia and Oceania. They represented diverse
sociocultural settings including Indigenous communities. The students’ year levels var-
ied from early childhood education to high school levels, and included both formal and
informal educational approaches, comprising both official curricular processes as well as
PBE activities taking place outside of the fixed school year. Finally, for ensuring relevancy
to current sustainability challenges, the case studies were relatively recent. Furthermore,
as the sample in this study consists of articles, similar to other qualitative sampling, the
process of article selection was aimed at reaching a data saturation point. Data saturation
can be described as the point at which little new information is forthcoming within the
data collection process in response to the research question [34]. The information provided
in the ongoing analysis of case studies reaches a level of redundancy, while the information
gathered within the previous samples has been able to produce robust themes and find-
ings [35]. Lincoln and Guba [36] proposed collecting data until redundancy and until a
saturation point has been reached: “If the purpose is to maximise information, the sampling
is terminated when no new information is forthcoming from new sampled units” (p. 202).
Studies have shown that most new information in qualitative analyses occurs early in the
research process, with “a relatively sharp decline in new information occurring after just a
small number of data collection/analysis events” [34] (p. 6). In the present study, it was
determined that data saturation had been reached through the analysis of four case studies.
At this point of saturation, the comprehensive data obtained through the analysis were
consistent in their outcomes. Therefore, it was determined that a further analysis of more
PBE cases was unlikely to change the results, and the obtained data were sufficient for
answering the research questions in a trustworthy way.

The article search consisted of using two search engines: the EBSCO research database
via Victoria University, and Google Scholar. These search engines cover the vast majority of
publications in the fields of education and sustainability. The search terms included: “Place
Based Education”, (“Placed Based Education” AND “Sustainability Education”), (“Placed
Based Education” AND “Sustainable*”), (“Placed Based Education” AND “case study”).
The search was limited to the past ten years.
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4. Findings

This section presents the descriptions and analysis of four diverse PBE projects. The
first project explored the experiences of PBE play for a group of kindergarten children
in Tasmania, Australia, who spent time within two local natural reserves as part of their
learning program. The study was tied to the teaching principles of Early Childhood Educa-
tion for Sustainability [ECEfS] [37]. The second project was based in the city of Yokohama
in Japan, where primary school students created eco-picture diaries documenting envi-
ronment issues within their communities and came up with ideas for creating a more
sustainable future for their city [38]. The third project took place in southern Chile among
eight primary schools, accompanying their students and teachers. The educational focus
was on integrating Indigenous, local and scientific perspectives in educational experiences,
termed “STEM education for sustainability” [39] (p. 1). Finally, the fourth project involved
34 high school students from Colorado, USA, who took part in a film-making project to
explore the impacts of climate change on their local communities [40]. Together, these
diverse projects demonstrate the specificities of places and communities, which are at the
roots of this educational approach [11,41].

The findings of the analysis of the four projects are presented chronologically, by their
publication year. Each project is first described briefly, followed by an in-depth analysis
of the alignment between the projects’ learning outcomes, and sustainability education’s
three learning domains. The data for constructing alignments are based on the analysis
of the studies’ findings. The analysis of the four projects is followed by a summary of
commonalities across the projects.

4.1. Project 1: “Kindergarten Children’s Introduction to Sustainability through Transformative,
Experiential Nature Play” by Haas & Ashman (2014) [37]

This research provides an example of place-based learning within the early childhood
context. The project focused on a kindergarten program of children aged between three and
a half and five years in Hobart, the capital of Australia’s island state of Tasmania, which
incorporated place-based nature play into the regular learning schedule. Throughout the
course of the year, the children, together with accompanying adults, spent time in two local
nature reserves which were within walking distance from the school. These excursions took
place on a weekly or fortnightly basis. At these locations, the students engaged in nature
play including digging, climbing, observing different plants, exploring the landscape,
imagining themselves as animals and spending time contemplating the sensory elements of
the natural environment. At another location, the children were able to view their landscape
from a wider viewpoint and take photographs and document their experiences. The data
sources for this publication included observations of the 25 children who took part in the
place-based initiative, field notes and information gathered from informal conversations
with the children. Researchers also recorded photographs, children’s comments and art
pieces, as well as information from interviews conducted with the children’s parents [37].

4.1.1. Alignment between PBE Learning Outcomes and the Cognitive, Socio-Emotional and
Behaviour Dimensions of Sustainability Education
Evidence for Cognitive Learning

The evidence suggested that this PBE program provided the opportunity to acquire
knowledge about the local environment, which the children had not previously had access
to. The authors noted that “Children were shown pictures from popular children’s culture
and pictures of local flora and fauna” [37] (p. 24). Prior to this activity, “few could identify
a gum tree or recognise carrots or beetroot or a kookaburra. This may have indicated that
much of their time is indeed spent in front of screens rather than outside in nature” (p. 24).

The physical contact with the authentic place meant the students could directly ob-
serve the environment, including the natural seasonal cycles. The authors suggested that
“returning to authentic places in nature allows children to become more ecoliterate in the
concepts of change, growth and cycles. Children observed seasonal changes to Providence
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Valley” (p. 27). This direct observation gave rise to authentic learning experiences which
may not have had the same effect within the four walls of a classroom, such as exploring
the natural environment at night-time to observe local animals. The authors explained that
on one occasion, a large group of children built a dam to provide water for the nocturnal
animals. This interest initiated a learning sequence in the class about local animals that
come out at night. A night excursion with families was organised with Parks and Wildlife
called “Where the wild things are” (p. 25).

When a group of children initiated an idea to build a bridge across a stream, the chil-
dren continued adding more elements to their play as they went along and demonstrated
new knowledge regarding natural phenomena. The researchers explained that “eventually
they had collected enough sticks and bark to make a weight-bearing bridge ‘for winter
when the creek is high and a lower crossing for summer” (p. 25). Finally, the authors
noted that “many children’s ‘naturalistic intelligence’ carried over from the outdoors into
classroom projects” (p. 26).

Evidence for Socio-Emotional Learning

The findings suggest that the PBE project supported children’s emotional development
in multiple ways as well as developing a sense of belonging and connectedness among
themselves and to nature. On the personal developmental level, being in nature gave
students time and space to mindfully reflect on their surroundings and develop an appre-
ciation for nature. The authors note that children could also be observed in wonderfully
peaceful moments of solitude, just gazing at the water or at the view, or transfixed by some
small creature. Feelings of peace arising from nature play were apparent long after return-
ing to the classroom. As contact with nature increased, restless children demonstrated an
increased attention capacity outside and inside the classroom [37] (p. 26).

This newly developed appreciation of nature was expressed in the students’ comments.
For example: “Mia: I like looking for flowers (p. 27)”; and “Harry: I like looking up at the
cliffs. I want to go in the caves one day” (p. 27). Furthermore, the researchers noted that
the children demonstrated a sense of joy within nature, suggesting the development of new
environmental values.

Personal confidence and physical capabilities were also improved, where children
developed greater perseverance with their outdoor ventures. It was noted that “one child
who was reluctant to even venture outdoors in first term, developed his confidence through
nature play and was constantly on the move in Providence Valley Reserve, developing his
balance and physical fitness” (p. 26).

The growth in personal emotional attributes was accompanied by overall improved
relationships. The authors note that “child–environment relationships were strengthened
as were child–child and child–adult relationships . . . A cornerstone of responsible global
citizenship is respect for all human and non-human species and this quality certainly
became evident in the class” (p. 26). In child–child relationships, the children demonstrated
greater levels of empathy and supportive behaviour. The authors noted a “noticeable
reduction in children coming to the adults telling minor tales on their classmates. At no
time did any child report being ‘left out’, unlike in the school grounds” (p. 26). Furthermore,
“adults working with the class observed children depending on each other more, engaging
in more teamwork and supportive behaviours and being more inclined to interact with
children outside their usual playground group” (p. 26).

Evidence for Behavioural Learning

The findings suggest that the PBE project had a behavioural learning effect in increas-
ing the involvement of the kindergarten community in their natural environment. The
authors report that “parents and children sometimes emailed photos taken in Providence
Valley on the weekends to show something they’d found, something they’d played with or
some changes they’d noticed. One little boy reported that on the weekend he’d gone into
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one of the caves and ‘found dinosaur bones!’. A couple of families agreed that the highlight
of the school year had been the nocturnal walk” [37] (p. 26).

The researchers suggested that students expressed care for flora and fauna and showed
a disposition to strive for their preservation. For example, Mat stated “I like looking after the
bugs . . . . Mat’s comment shows that he is beginning to acquire environmental values and
dispositions” (p. 27). These young children seemed actively occupied in behaviours that
aim to assist nature’s thriving. This led the researchers of the study to conclude that “all the
comments show evidence of Wilson’s [42] biophilia, which according to researchers [43,44],
is a strong indicator of later advocacy for sustainability” [37] (p. 27).

Summary

The analysis reveals that the implementation of PBE among children as young as
kindergarten age was successful in obtaining learning outcomes in the cognitive, socio-
emotional and behavioural domains. The authors affirm that “the expanded repertoires
of unstructured nature play engaged all the developmental domains: cognitive, physical,
emotional; as well as the academic domains: language, science, numeracy; and also the
aesthetic and spiritual domains of the children” [37] (p. 26).

It appears that through direct contact with nature, the children developed a mindful
reflection of nature and a heightened connection to and appreciation of their local natural
environment. The authors suggest that the “focus on nearby nature for place-based educa-
tion and play added to the sense of attachment to place” (p. 26). Furthermore, the project
not only affected the children involved, but also spread to the wider community generating
involvement amongst parents and local community members.

4.2. Project 2: “Place-Based Environmental Education to Promote Eco-Initiatives: The Case of
Yokohama, Japan” by Ito & Igano (2020) [38]

This PBE study was situated in the city of Yokohama, Japan. It investigated the
Eco-Picture Diaries project, where primary school students used drawing and writing to
describe the ideal future of their city—Yokohama—for them as adults, including potential
steps that could be taken from now on to achieve this goal. Teachers distributed the diary
project as part of school holiday assignments and the students collaborated with family
members to discuss the issues and come up with strategies. Over the course of the school
break period, the diaries were submitted and subsequently evaluated by a number of
stakeholders involved in the city’s project. A number of eco-picture diaries were given
awards and publicly exhibited at spaces such as the Japan International Cooperation Agency
and the United Nations Educational, Scientific and Cultural Organisations (UNESCO)
school conferences, being viewed widely.

The eco-picture diaries were based on the themes of the 3Rs (Recycle, Reduce and
Reuse) as well as greenhouse gas emission reduction. Over 250,000 students from just
under 300 different schools participated in the project from the years 2001 to 2018. The PBE
aspects of the project were described as follows:

“Eco-picture diaries involve various stakeholders at different levels who play a
proactive role: students as creators of eco-picture diaries; family members as their
co-creators; and teachers, local governments and companies as coordinators. This
is how community social capital becomes widespread and pervasive through the
use of eco-picture diaries” [38] (p. 304)

To evaluate the project’s impacts, the researchers analysed 529 awarded eco-picture
diaries and conducted interviews and focus groups with relevant stakeholders.

4.2.1. Alignment between PBE Learning Outcomes and the Cognitive Socio-Emotional and
Behaviour Dimensions of Sustainability Education
Evidence for Cognitive Learning

The authors suggested that the “eco-picture diary includes images as well as texts,
which help activate and develop a variety of cognitive abilities for reflective learning” [38]
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(p. 296). The findings affirm that cognitive learning was attained in relation to knowledge
acquisition, critical thinking and problem-solving skills. The PBE project allowed for the
creation of knowledge around interconnectedness and the opportunity to position the city
of Yokohama within a global context. In one example, a child was able to understand their
local environment as part of a global problem through imagining how the city would look
to extra-terrestrial beings, stating that “Yokohama is clean but does not have enough green
spaces. What if aliens observe the city from the universe? They would not like to come
visit us” (p. 302).

The acquisition of critical thinking skills and future thinking are important goals in
sustainable education [3]. From the testimonies of both the staff and children, it became
evident that through this PBE initiative, the students were given space to think critically
about the way their society works and to envision a future which could be different. For
example, “a Recycle Design staff member conveyed a child’s concern that current world
trends, including SDGs, prioritize economic aspects of development over ecological and
social ones” [38] (p. 301).

Equally, through the observation of their city, the students applied problem-solving
skills to address problems within their area. In one case, a fourth-grade student suggested to
solve the littering problem in a creative way. The student explained:

“I went to a city centre today. I found a lot of garbage between the buildings,
and the place smelled worse than where I live. Some elderly people with green
numbers were cleaning up the trash there. I wish there were an AI robot that
looks like the Asura statue that I saw in a book the other day. Instead of the
elderly, it would pick up garbage from morning until night. I also think it would
be nice if there were such an AI robot that would use a lot of hands to quickly
collect the trash to clean the city and impart a pleasant fragrance. The most
important thing, however, is that each of us keeps the roadside clean and litter
free” (p. 300)

Overall, the authors suggest that the diaries are a form of journalism that encourages
reflection as a cognitive learning tool.

Evidence for Socio-Emotional Learning

The analysis found evidence for socio-emotional learning across sectors, including
companies and school communities. A president of a local company explained the impact
of the eco-picture diaries on their staff, as follows:

“I feel that the diaries have a ripple effect. In my company, for example, in
evaluating the eco-picture diaries, all employees write comments, explaining
why they selected the ones they did. Our employees, including me, create our
own eco-picture diaries as well. The process helps us understand how we should
address local socio-environmental issues” [38] (p. 301)

Furthermore, students’ families also became involved. A member of the Recycle De-
sign staff reported that one of the benefits of the eco-picture diary is that it enabled students
to discuss local and global socio-environmental issues with their family members, stating
that “students reported a sense of empowerment at having been given the opportunity to
make their voices heard about their local area and their unique ideas for its future” (p. 301).

The students taking part in the eco-picture diaries garnered a sense of belonging to a
common humanity and understood the power of working together on a global scale for
sustainability. One third-grade student wrote the following:

“To encourage eco-activities, it would be nice if we could record them on a smart-
phone and view the health meter of the earth at a glance. If it evolved into
a game wherein we could raise a character called ‘Little Earth’ by feeding on
eco-activities, we could enjoy them even more” (p. 300)
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Overall, the authors claimed that the students gained a “personal sense of competence
and perceived self-efficacy in their collective competence” (p. 304).

Evidence for Behavioural Learning

Students seemed to have developed intentions to act both at the private sphere and
the public sphere. The authors explained the following:

“The eco-picture diaries reflect on the clear action plans of what children and
other stakeholders do towards an ideal future. These action plans are elaborated
on by family members and thus become a stronger and more sustainable driving
force than individual action plans. After all, what children discuss with their
family members, including socio-environmental issues and strategies to address
these issues, becomes a family commitment” [38] (p. 302)

When contemplating ways to expand action from the private sphere to the public
sphere, a student stated: “I would like to expand the circle of these kinds of small eco-
activities from Yokohama to the rest of the world and make the earth even healthier by
leveraging people’s power” (p. 301). Another third-grade student wrote the following: “If
we act together, our power will be amazing” (p. 300).

Overall, the authors suggest that the “eco-picture diaries help students and stakehold-
ers proactively participate in SDG-related activities” (p. 304).

Summary

Evidence was found within this PBE initiative for cognitive, socio-emotional and
behavioural learning elements for sustainability education. Importantly, children were
given the agency to have a voice in their local area and in issues of concern. They were
given the opportunity to envision a different future for themselves and their community,
creating a connection with the global issue. The project also spread from its original
audience of school children to becoming a larger conversation between the adults of the
city’s community.

4.3. Project 3: “Place-Based STEM Education for Sustainability: A Path towards Socioecological
Resilience” by Bascopé and Reiss (2021) [39]

This study combines inquiry-based learning (IBL), outdoor exploration and PBE
strategies in solving local sustainability challenges and developing students’ personal
capacities and attitudes, as well as strengthening both personal and community resilience.
IBL is an instructional approach that places an emphasis on active learning, critical thinking
and problem-solving skills. According to the American National Research Council, IBL
involves five essential features, including the following:

“Learners are engaged by scientifically oriented questions.

Learners give priority to evidence, which allows them to develop and evaluate
explanations that address scientifically oriented questions.

Learners formulate explanations from evidence to address scientifically oriented
questions.

Learners evaluate their explanations in light of alternative explanations, particu-
larly those reflecting scientific understanding.

Learners communicate and justify their proposed explanations” [45] (p. 25)

In each of the eight participating schools, 4 to 10 year old students and their teachers
planned and implemented research projects in collaboration with university scholars,
organisations around the schools, and the school community. Each project aimed to create a
solution or a product addressing a local socioecological challenge. The projects aligned with
one of five domains, stemming from a research-based framework, which connected local
knowledge with the school curriculum, including health and the human body, traditional
foods and culinary processes, craft and tool manufacture, ecosystems and agriculture,
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and worldviews and spatial–temporal notions. The projects’ topics included bird and
tree networks; local seed projects; traditional medicine; edible green gardens; the history
of wetlands; mammal monitoring; local water pollution; forests and reforestation; and
local food exploration. Data were collected through interviews with teachers and field
observations [39].

4.3.1. Alignment between PBE Learning Outcomes and the Cognitive, Socio-Emotional and
Behaviour Dimensions of Sustainability Education
Evidence for Cognitive Learning

The findings suggest that cognitive learning was a prominent learning outcome across
all the projects. Students obtained scientific content knowledge through minds-on and
hands-on experiences involving direct instruction by scientists. The students learned “the
importance of biodiversity and increased their awareness of the importance of forests and
local ecosystems in preserving species and associated knowledge” [39] (p. 12). Practical
applicable knowledge was gained by planning the visits of different local and scientific
experts on the topic, making practical workshops on seedbeds, cutting techniques, harvest-
ing, ensuring greenhouse maintenance and efficient watering, and understanding timing
for the different activities depending on the moon phase and season of the year.

The interviewed teachers particularly highlighted the cognitive benefits for students
who normally struggled within the regular classroom environment, explaining that “field-
work and learning with a tangible purpose gave space for development to those children
with difficulties with learning in traditional school settings, giving space to . . . make a
valuable contribution to the projects” (p. 11).

Evidence for Socio-Emotional Learning

The evidence suggests that the project involved a range of socio-emotional gains. At
the personal emotional level, there was increased motivation, self-esteem and enjoyment,
as well as a development of values and attitudes. At the social level, the findings revealed
increased inter-cultural awareness, community connectedness and a sense of common hu-
manity and responsibility for maintaining sustainability into the future. Teachers reported
a boost in motivation among their students and “an increase in the students’ levels of
self-esteem, enjoyment of learning, and teamwork capabilities” [39] (p. 11). The teachers
also reported attitudinal changes among students in relation to learning science, stating
that students “now feel more confident about sciences, they understand the role of the
scientist and now they don’t see science as something strange or distant” (p. 11). The
researchers inferred that science became more enjoyable for the students, having “a clear
sense of purpose, giving space to develop scientific competencies to act for a better future”
(p. 11).

Another aspect of social-emotional learning is evidenced in students’ growing inter-
cultural awareness. By being given access to other forms of knowledge, such as traditional
medicine expertise, the students learnt about the interconnectedness between different
cultures through acquiring knowledge from different worldviews and from cultures which
may differ from their own. In one project that involved the preparation of local recipes for
the community, students came to realise the value and importance of maintaining local
knowledge into the future, gaining a sense of personal responsibility to do so. One teacher
described this special moment as “a very emotional and unforgettable experience, it helped
us to understand what we are losing, and how important it is to create value based on our
roots and local traditions, for new generations to contribute to the sustainable development
of our town” (p. 13).

Additionally, students formed a sense of connection with their local communities,
expressed as follows: “The connection with local actors, the school’s extended community,
and local organizations were completely beyond leading teachers’ expectations, enhancing
local resilience by increasing the community’s social capital” (p. 12). These connections
were effective in forging new community relationships that had not been established



Educ. Sci. 2023, 13, 676 12 of 18

previously. The authors noted that “even though the projects were conducted by children
under the age of 10, they were very effective in creating new bonds with local actors and
organizations that never had the opportunity to interact with schools before” (p. 12).

Evidence for Behavioural Learning

The project’s findings highlighted various aspects of the behavioural domain, includ-
ing active participation, and a growing responsibility to act for the future.

Students actively took part in sustainability actions, for example, by assisting in
monitoring ecosystems. The authors described that “the monitoring process of flora, fauna,
and local pollution sites was a very entertaining and direct way to make a rather small but
serious contribution to the local surroundings“ [39] (p. 12). The authors also described
students’ active contributions to recovering the biocultural heritage of the elders as follows:

“The memory about traditional methods, the characteristics of the different plants,
usages, and properties is found in grandparents and local elders. Compiling
stories, interviews, and videos of these testimonies can be a productive way of
socioecological resilience, to transform and adapt to the degradation of local
ecosystems, by recovering the biocultural heritage of the elders, and also a way
to contribute to more sustainable practices and personal know-how to achieve
partial food provision or complete food sovereignty” (p. 11)

Additionally, the teachers noted that they themselves had been motivated to become
actors of change for sustainability within their own communities. The authors described
how the great majority of teachers revealed a surprising personal effect of the projects on
their perceived role in the community and what they can achieve. Even though they were
expecting this to happen to the children, they did not expect that the experience could also
change them and were very willing to continue the following year, find new partners, and
convince new colleagues to take part.

Summary

Taken together, the project reveals strong evidence for learning outcomes across
the three domains. Interestingly, PBE has impacted both the students and the teachers,
where the teachers themselves developed a capacity for action. The project particularly
highlighted the contribution of PBE to the development of inter-cultural sensitivity and the
role of Indigenous knowledge in SE.

4.4. Project 4: “Student Perspectives on Climate Change through Place-Based Filmmaking” by
Littrell et al. (2022) [40]

This study explored the perspectives of a group of high school students concerning
climate change following their participation in a place-based film-making project called
Lens on Climate Change (LOCC). The film-making project occurred over one week in
2016 and in 2017 in Colorado, USA, with 34 students aged between 14 and 18 taking part
during their summer holidays. The LOCC program included a day of activities aimed
to boost climate science knowledge and vocabulary and to create a connection with the
students’ own lives. This was followed by the students creating a short film about the
impact of climate change on their local communities over the course of the week. The
students led the film project themselves but were guided by a university science graduate
as well as a film-making mentor. Upon completion, the students presented their short
films at a public event. This exploratory study aimed to characterise the impacts of the
program on students’ perspectives about the severity and impact of climate change on their
communities, globally, and their sense of agency [40]. Data were collected from the students
through the administration of pre- and post-surveys “assessing students’ perspectives on
and confidence in their understanding of global warming and climate change” [40] (p. 597).
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4.4.1. Alignment between PBE Learning Outcomes and the Cognitive, Socio-Emotional and
Behaviour Dimensions of Sustainability Education
Evidence for Cognitive Learning

The participants in this project all had pre-existing knowledge about climate change.
However, the program did include a knowledge-building part that covered the following
topics:

“(a) Earth’s climate system; (b) greenhouse gases and the carbon cycle; (c) human
impacts on climate; (d) models and data to understand climate; (e) resilience in
natural and built systems; and (f) exploring the role of youth in mitigating and
adapting to climate change” [40] (p. 596)

Considering the background of these relatively highly informed participants, the
study was still able to identify gains in the cognitive domains. The findings revealed
cognitive gains in understanding the severity of climate change and understanding its
impacts on local communities. The study reported that students’ self-reported confidence
in their knowledge about climate change/global warming increased across multiple items...
“Students indicated they felt somewhat more confident in their understanding of the climate
system, the causes and consequences of global warming, and what could be done to address
global warming” [40] (p. 603). This cognitive increase was particularly apparent in relation
to evaluating the severity of climate change, where “four students indicated that after the
program they considered climate change to be even more of a challenge than they had
previously thought” (p. 600).

Importantly, the students gained critical thinking skills with respect to the changing
climate and how it affects their local environment. Their understanding of climate change
shifted from an abstract, global problem which negatively affects ‘the environment’ to one
which is also locally specific and applies to them in their everyday lives. This is exemplified
in the differences in student responses between the pre- and post- surveys. While climate
change as a local issue was absent from students’ responses in the pre-survey, this aspect
of climate change emerged in the post-survey. In the post-program survey, one student
wrote “I now know that due to global warming there is less snow in [my home state]”
(p. 602). Another student stated “I now have a more stronger belief that the water in
[my home state] will run out instead of returning” (p. 602). The authors concluded that
“after participating in LOCC, students focused on the local impact of climate change and
emphasized that it is an immediate problem requiring action” (p. 605). Finally, the study
revealed that students who had participated in the place-based LOCC program ”gained
confidence in their understanding of the mechanisms, causes, and consequences of climate
change, as well as ways in which it can be addressed” (p. 604).

Evidence for Socio-Emotional Learning

A range of socio-emotional learning gains were expressed in this study through
students developing a personal connection and care about climate change. Emotionally,
while they were concerned about the severity of the problem, they also developed a sense
of hopefulness and communal responsibility in relation to climate change. The authors
suggested that LOCC’s place-based focus, specifically having students think about how
climate change impacted their community, likely helped students to connect personal
meaning and experiences with their chosen topic. The students reported that “climate
change was more important to them personally after participating” [40] (p. 605). For
example, one student stated that “I learned that climate change is affecting everybody and
how my country will turn out to be if I do nothing to help” (p. 601).

It seemed that the LOCC program was also effective in cultivating emotions, where
students “more often chose to give responses on the post-survey that indicated a sense of
possibility and hope” (p. 601). Furthermore, the program seemed successful in developing
students’ sense of shared responsibility.
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Evidence for Behavioural Learning

The evidence suggested that students’ increased sense of responsibility was action-
oriented. This was expressed in relation to action in both the individual and the public
spheres. Furthermore, they developed a new awareness for their own capacity to influence
change and a sense of agency.

The authors reported that “the LOCC program encouraged students to think about
the topic from a different perspective as they considered how their own communities were
being affected and the personal and collective need to take action“ [40] (p. 605). When
considering personal action, a student noted “I knew before the program about climate
change. However, I did learn about the drought problem down in [my home state] and it
made me realize that I should be using water more carefully” (p. 601). Another participant
reflected on collective action by stating that “it would [take] a combined human effort from
many people, even if small changes by everyone, to slow it down or stop it” (p. 601).

Additionally, students realised their own ability to make a difference, and to develop
“a greater sense of responsibility and agency with regard to climate change . . . . sense
of empowerment” (p. 606). The authors noted that students felt that not only they had
“a responsibility to address climate change, but that they were capable and possessed
the knowledge to do so, following their film-making experience” (p. 601). One student
expressed this newfound sense of their own ability to mitigate climate change by saying
that, “I thought there was no way I could help climate change but now I know I could in
little ways.” (p. 601). Overall, the findings suggest that following students’ participation in
the PBE program, “they saw themselves as a potential part of the solution to this challenge”
(p. 605), and not just passive recipients of the problem.

Summary

The LOCC program provided secondary students with the opportunity to partici-
pate in place-based film making about climate change impacts in their communities. The
findings suggest that there were learning gains across the three domains: cognitive, socio-
emotional and behavioural. By capitalising on the learning which occurred across the
three domains, the program seemed successful in transitioning students from being simply
passive observers of climate change to becoming active change-makers. Such behavioural
change forms a primary goal of SE [46]. These outcomes align well with UNESCO’s [3] as-
sertion that “to create a more sustainable world . . . individuals must become sustainability
change-makers” (p. 7).

5. Discussion

The present study contributes important insights into the diverse ways by which PBE
contributes to cognitive, socio-emotional and behavioural learning in SE. These learning
dimensions are perceived as the cornerstones of SE and are essential for achieving its
learning goals [3]. The close examination of the learning outcomes obtained through
the application of the four diverse PBE programs revealed important commonalities in
relation to PBE affordances for SE. It was found that regardless of the vastly different case
studies, common to all of them was the focus on providing students with a holistic learning
experience of a place. The notion of the place and its affordances is central to PBE, where place
across the four case-studies meant different things at different times: physical, spiritual,
socio-emotional, behavioural and cognitive. It is suggested here that PBE’s holistic sense of
place is the key to understanding its contribution to the achievement of the SE goals.

UNESCO [3,22] in its various publications emphasised the importance of applying the
three learning dimensions in a balanced way across the educational process, cautioning
that unbalanced application may undermine efforts to advance sustainability, for example,
by explaining that “less balanced ESD . . . approaches –such as a disproportionate focus
on cognitive learning . . . may foster learners who will be less likely to alter their everyday
actions and actively contribute to living in and building a more inclusive, just, peaceful
and sustainable society” [26] (p. 7).
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The findings of the present study provide strong evidence for the balanced application
of the three dimensions. This was demonstrated in each of the case studies. Furthermore,
when students were immersed in inquiring about their local environments, the distinctions
between the three domains seemed to have merged in a highly holistic experience. This to
the extent that they became inseparable. A close examination of the excerpts provided in
this study demonstrates this entanglement:

“Eco-picture diaries involve various stakeholders at different levels who play a
proactive role: students as creators of eco-picture diaries; family members as their
co-creators; and teachers, local governments and companies as coordinators. This
is how community social capital becomes widespread and pervasive through the
use of eco-picture diaries” [38] (p. 304)

In this excerpt, it can be seen that the cognitive dimension of “students as creators
of eco-picture diaries” is intertwined with the socio-emotional dimension of “community
social capital becomes widespread”, while at the same time reflecting the behavioural di-
mension of promoting the sustainability message across the community. This holistic aspect
is apparent across the findings. Thus, this leads to the conclusion that PBE is well positioned
to support the three learning dimensions in a balanced and holistic way. Additionally,
the findings revealed that PBE’s contribution to supporting the three learning dimensions
appeared as early as in kindergarten students, as demonstrated in the examination of Haas
& Ashman’s [37] case study.

The clear indication concerning the intertwining relationships between cognition,
emotions and behaviour in affecting learning outcomes was theoretically investigated by
Brosch and Steg [47], who put forward the question as to whether we can “change the
emotions that people experience toward climate change in order to promote climate action?”
(p. 1697). The present analysis seems to suggest some insights concerning this question,
particularly in relation to recent studies addressing the impact of negative emotions such as
hopelessness and anxiety on behaviour related to climate change [48]. According to Brosch
and Steg [47], the impact of emotions, such as the fear of climate change or hope about climate
change on climate action, is mediated by the cognitive perception of the value threat and
mitigation potential, where a fear of climate change is mediated by the perception of value threat,
which results in climate action; and the fear of climate change mediated by the perception
of low mitigation potential results in no climate action. Opposite effects on behaviour are
expected when the elicited emotions are hope about climate change. The findings of this
study seem to support these relationships. For example, Project 4, “Student perspectives
on climate change through place-based filmmaking” by Littrell et al. [40] demonstrates two
pathways by which climate communication (in which students were educated about climate
change) may lead to climate action.

In the first pathway, the fear of climate change combined with the perception of value
threat resulted in climate action. The following excerpt demonstrates a fear of climate change:
“I learned . . . how my country will turn out to be if I do nothing to help” [40] (p. 601). The
following excerpt demonstrates value threat: “four students indicated that after the program
they considered climate change to be even more of a challenge than they had previously
thought” (p. 600). Finally, the following excerpt demonstrates how the combined emotional–
cognitive effects impacted climate action: “I did learn about the drought problem down
in [my home state] and it made me realize that I should be using water more carefully”
(p. 601).

In the second pathway, hope about climate change combined with perception of high
mitigation potential resulted in climate action. The following excerpt demonstrates hope about
climate change: students “more often chose to give responses . . . that indicated a sense of
possibility and hope” [40] (p. 601). The following excerpt demonstrates a perception of
high mitigation potential: “after participating in LOCC, students . . . emphasized that it is
an immediate problem requiring action” (p. 605). Finally, the findings suggest that the
combined emotional–cognitive effects impacted climate action, leading a student to claim
that “now I know I could in little ways” (p. 601). Taken together, these findings suggest



Educ. Sci. 2023, 13, 676 16 of 18

that PBE not only plays an integrative role by combining the three learning dimensions in
one holistic experience, but this approach may also be effective in eliciting the ‘right’ forms
of combinations, leading to climate action.

The findings revealed two additional important insights in relation to the cognitive
and behavioural dimensions of PBE. In relation to the cognitive dimension, interestingly,
the case study by Bascopé and Reiss [39] brought to the forefront Indigenous knowledge as
a way of knowing and promoting sustainability. Here, intercultural sensitivity was inter-
twined with the cognitive learning of traditional cooking and medicine, thus demonstrating
the power of PBE to support future sustainability by drawing on deep-time knowledge
accumulated over cultural-historical periods.

Interesting findings were also revealed in relation to PBE affordances in the be-
havioural dimension. Across the four case studies, it was found that students’ participation
increased their sense of agency and action competence, giving students a voice. In turn,
these learning outcomes had ripple effects across the communities, where the active partici-
pation of community members was noted in all four case studies, involving a broad range
of community stakeholders. Overall, the findings of the study suggest that PBE may be a
useful approach for advancing the educational goals set by SE, particularly through PBE’s
ability to provide a balanced holistic educational experience of sustainability.

Limitations

While this study was able to make a strong case for utilising PBE as a leading edu-
cational approach in SE, it has its limitations. The first limitation is that this study relied
on analysing published case studies. These case studies were not designed specifically for
examining the application of the three learning dimensions within PBE framework. This
evidently limited the ability to assess the full scope of affordances of PBE in relation to
the learning dimensions. Further empirical studies need to be developed with a focus on
examining the learning dimensions in PBE.

Another limitation is derived from searching texts only in the English language. This
limitation is particularly apparent in the context of PBE research, where the local language
forms an inherent part of place. Thus, the lack of access to non-English publications may
have limited the scope of case-studies covered by this research.

6. Conclusions

Sustainability education is of ever-increasing importance at this point in time as the
climate crisis is manifesting itself around the globe. These findings presented an under-
standing of how examples of PBE have the ability to contribute to developing sustainability
awareness amongst students at varying age levels. Factors including connections with the
community and environment, the development of cooperative approaches and community
building, and the strengthening of relationships—peer to peer, child to adult, and child to
nature—showed positive results in regard to both sustainability education practices and
understanding. As such, PBE has demonstrated it has potential for enhancing deep and
authentic learning in students, with respect to SE.

Further research would be beneficial to explore the long-existing Indigenous and
ancestral forms of knowledge which have traditionally taught place-based and sustain-
ability education in an effective way, proving to be of great benefit at this pivotal moment
in history.
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