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Introduction

Sport and physical activity (PA) have
been increasingly discussed as possi-
ble positive enhancers of sustainable
development (SD), understood as “de-
velopment that meets the needs of the
present generation without compromis-
ing the ability of future generations to
meet their own needs” (UN, 1987) (Lind-
sey & Chapman, 2017; Triantafyllidis &
Mallen, 2022). In recent years, several
researchers have identified potential con-
tributions of sport and PA to achieving
the United Nations’ Sustainable Devel-
opment Goals (SDGs) (UNOSDP, 2014).
For example, Nigg and Nigg (2021) ar-
gued that sport and PA are beneficial for
an individual’s well-being regardless of
age, gender or ethnicity, hence directly
contributing to SDG 3 ‘Good Health and
Well-Being. Likewise, the potential of
sport and PA in peacebuilding (SDG 16
‘Peace, Justice, and Strong Institutions’)
has been pointed out (Gadais, Decar-
pentrie, Charland, Arvisais, & Paquito,
2022). With regard to SDG 5 ‘Gender
Equality, sport can certainly also offer
learning opportunities. The UNESCO
(2015) highlighted that women’s partic-
ipation in sport can challenge various
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stereotypes commonly associated with
women. Through the medium of sport,
women and girls can showcase their tal-
ents and achievements by highlighting
their skills and abilities. In this way,
the participants’ self-esteem and self-
confidence are strengthened. However,
the exclusionary potential of sport must
also be cautioned at this point (Greve &
Stuflenbach, 2022; Heckemeyer, 2018).
Similarly, sport infrastructure can of
course be made sustainable (SDG 11,
‘Sustainable Cities and Communities’;
Efig, 2018), and sport clubs and associ-
ations can make their infrastructure and
processes more environmentally friendly
(SDG 13, ‘Climate Action’; Dai & Men-
has, 2020). In the field of sports tourism,
several studies have shown that sports
practice is the most important influenc-
ing factor for a more environmentally
friendly behaviour of sports practition-
ers, which is especially true for nature-
based activities (Mascarenhas, Pereira,
Rosado, & Martins, 2021). However, it
must also be emphasised that PA plays
both a mitigating and an amplifying
role in climate change. For example,
transport related to sport practice is also
a source of greenhouse gas emissions
(Bernard et al., 2021).
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A particular emphasis has been put
on sports’ and PA’s educational potential
to foster SD both directly and indirectly.
Indirectly, sporting events can function
as educational platforms for SD, as they
can reach and inspire many people and,
if staged appropriately, can also stimu-
late reflection on the cause of sustain-
ability (Harris, 2013). Paradoxically, the
controversies revolving around the latest
FIFA Men’s World Cup confirm this per-
spective as it provides a negative example
where the educational potential of major
sporting events for promoting SD was
not unleashed.

In addition, an increasing number of
researchers and political initiatives have
conceived sport and PA as direct learn-
ingactivities that can promote sustainable
developmentand stimulate competencies
for engaging with the cause of sustainabil-
ity (Dai & Menbhas, 2020; Nigg & Nigg,
2021). Against this background, sport
and PA havealsobeen suggested asamiss-
ing element of current Environmental
and Sustainability Education (ESE) schol-
arship and practice, used here as an um-
brella concept for various educational ap-
proaches dealing with ESE-related topics
(e.g. climate change education, educa-
tion for sustainable development (ESD),
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Table 1 Search string formulas used for the systematic literature review

Educational context

Environmental and Sustainability Education
Sustainability Education

Environmental Education

Climate Change Education

Education for Sustainable Development

sustainability education) (Wals, Weak-
land & Corcoran, 2017). In this context,
the potentials of physical education (PE)
for ESE have also been pointed out sev-
eral times (Baena-Morales & Gonzalez-
Villora, 2022). As PE is a compulsory
activity in the context of school, physical
education is the only kind of sporting ac-
tivity that reaches all children and young
people.

The agenda of ESEhas been forwarded
as a means to empower individuals with
the “knowledge, skills, values and at-
titudes to address the interconnected
global challenges we are facing, including
climate change, environmental degra-
dation, loss of biodiversity, poverty and
inequality” (UNESCO, n.d.). A common
distinction of ESE practices has been be-
tween instrumental and emancipatory
approaches (Jickling & Spork, 1998;
Wals, 2012): Instrumental approaches,
on the one hand, aim at changing learn-
ers attitudes, values and behaviours in
such a way that they directly contribute
to SD. Emancipatory approaches, on
the other hand, are intended to enable
learners to make responsible and self-
determined decisions in the context of
sustainability and to participate in social
decision-making processes as citizens.
For the latter, forms of transformative
and experiential learning have come
to be considered pedagogical key en-
ablers, as they go beyond theoretical
knowledge acquisition and carry the
potential to stimulate the intrapersonal
and interpersonal skills and competen-
cies needed to promote SD (Brundiers
et al, 2021; Frank, 2021; Rieckmann,
2018; UNESCO, 2017).

Sport and PA may carry both instru-
mental and emancipatory potentials for
ESE. In terms of the instrumental po-
tential, several scholars have argued that
these activities might directly promote
sustainable behaviour (SuB), for in-
stance, by exposing individuals to nature

Physical activity terms

Sport*
Physical activit*
Movement

or stimulating social cohesion (Brymer,
Downey, & Gray, 2009; Lohmann, Bre-
ithecker, Ohl, Gief3-Stitber, & Brandl-
Bredenbeck, 2021; Collins & Brymer,
2020; Mascarenhas et al., 2021; Nigg &
Nigg, 2021). Furthermore, their poten-
tial to improve learning processes (Bailey
etal., 2009) and promote healthylifestyles
is well documented (Kuczala, Lengel, &
Kuczala, 2010), making them potentially
promising elements of sustainability-
related learning more generally. Sport
and PA have the emancipatory potential
to foster skills and competencies needed
for promoting the vision of sustainability,
such as self-reflection, fair play, team-
work, empathy and cooperation (Orr,
McCullough, & Pelcher, 2020). More
generally, researchers have argued that
sport and PA could be ideal enablers
for transformative learning (Orr et al,
2020) and experiential learning (New-
man, Alvarez, & Kim, 2017). It has been
argued that these practices carry the
capacity of “engaging the head, enacting
the hands and enabling the heart” (Orr
et al, 2020, p. 1076) through activities
involving the head for critical reflection,
the affective domain (i.e. the heart)
for a relational knowledge to the world
and the psychomotoric domain (i.e. the
hands; Singleton, 2015; Sipos, Battisti,
& Grimm, 2008).

In light of such claims, it is some-
what surprising that empirical research
inquiring into the pedagogical potential
of sportand PA to foster SD had remained
scarce and scattered. In particular, the
existing empirical results in the context
of sport and ESE that have not yet been
systematically synthesised and related to
each other. Knowing about the various
empirical findings is necessary, however,
to make evidence-based suggestions as
to how sport and PA can effectively con-
tribute to the vision of sustainability and
howtheyshouldbeintegrated in ESE con-
texts (Cury, Kennelly, & Howes, 2023).
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Against this background, this study sets
out to provide the first systematic liter-
ature review of the current evidence on
sport’s and PA’s potential for ESE.

Methods

The main goal of systematic literature re-
views (SLR) does not only consist of syn-
thesising the existing research on a topic
(Harden, 2010) but also of enhancing the
existing knowledge on a topic and inte-
grating the findings. Furthermore, the
rigour of the SLR is imposed by the spe-
cific rules, such as the criteria for includ-
ing or excluding certain studies (Weed,
2005). The guideline followed in this
work is set out in the Preferred Reporting
Items for Systematic Reviews and Meta-
Analysis (PRISMA) (Page et al., 2021).

To find relevant scientific literature
for this SLR, we conducted a database
search for titles, abstracts, and keywords
on Web of Science (WoS), SCOPUS and
Education Resources Information Cen-
ter (ERIC). We chose WoS and SCOPUS
because they are two of the largest and
most comprehensive databases for scien-
tific peer-reviewed literature, and many
literature reviews rely on these databases
(Paul & Criado, 2020). ERIC is known
as one of the most substantial databases
for educational research.

The aim of our review was to iden-
tify research exploring the potential of
sports/PA for ESE. PA was defined as “any
bodily movement produced by skeletal
muscles that results in energy expendi-
ture” (Caspersen, Powell, & Christenson,
1985, p. 126). The term sport is to be con-
sidered the most comprehensive term for
the search. A clear definition of the term
is not possible; from the variety of differ-
entinterpretations used in science and re-
search, a wide range of search results was
expected. In order to broaden the scope
of our review, we also explicitly included
the term movement in the search string.
This also refers, for example, to mindful-
ness-based physical activities (e.g. Yoga,
Qi-Gong) (Robert-McComb et al., 2015;
Mattes, 2016). The search string formula
is depicted in @ Table 1.

The database search was conducted
on 2 May 2023, resulting in an initial
sample of 1625 records. We only in-



cluded peer-reviewed, empirical journal
articles published in English. Moreover,
studies had to inquire into the poten-
tial of active sports/physical activity (in
contrast to passively watching sports or
attending sports events) for ESE. After
applying these criteria and removing du-
plicates, we obtained an initial sample of
91 records for assessment. One article
could not be found, seven articles were
excluded because they were published
in predatory journals (based on https://
predatoryreports.org/), and 67 articles
were excluded because on a closer look,
they did not meet the eligibility criteria.
The final sample thus consisted of 16 arti-
cles for in-depth analysis (8 Fig. 1). Each
article was coded by two researchers. In
case of ambiguity, a third researcher de-
cided upon inclusion.

We analysed the identified studies
based on the following research question:
What are the defining characteristics of
studies investigating the potential of
sports and PA for ESE in terms of their
research design and methods, type of
sports/PAs and potential, target popula-
tions and the selection of journals?

Data analysis

After identifying the suitable articles for
the SLR, a thematic content analysis
(TCA) (Braun & Clarke, 2006) was con-
ducted in order to extract the potential of
sports/PA in the context of ESE from the
remaining studies. We used inductive
coding to generate our themes, given
that the potential between sports/PA and
ESE remains scarcely researched. Our
analysis relied on semantic coding, that
is, we sought to root our findings in the
data that is explicated in the analysed
studies without additional interpretation
of this data. Coding was undertaken us-
ing MAXQDA (VERBI Software [2019],
Berlin, Germany).

Findings

In this section, the findings of the SLR
analysis are presented. In line with the
research question What are the specific
characteristics of studies investigating the
potential of sport and PA for ESE in terms
of their research design and methods,
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sustainability education

Abstract

In order to move forward the agenda of sus-
tainable development through Environmental
and Sustainability Education (ESE), there is

a need for learning activities that go beyond
mere knowledge transmission. Characterised
by their holistic and experiential nature, sport
and physical activity may carry a potential of
supporting and fostering the pedagogical
purposes of ESE and thereby contribute

to the vision of sustainable development.
However, there has been little research on the
relationship and synergy between sport and
physical activity for ESE and no systematic
literature review on this topic has been
conducted yet. Against this background,

the goal of this study is to inquire into the
pedagogical potential of sport and physical
activity with regard to the objectives of ESE
based on the published empirical research.
This study employs a systematic literature
review approach followed by a thematic
analysis. In all, 16 articles meeting the
inclusion criteria were included in the review.
The results suggest that sport and physical

https://doi.org/10.1007/512662-023-00908-4

Can learning to move foster sustainable development?
A systematic literature review examining the potential of sport
and physical activity in the context of environmental and

activity can contribute to ESE through their
ability to promote (1) embodied, experiential
and holistic learning, (2) positive effects in
the context of prebehavioural factors and
behavioural change(s) for more sustainable
behaviour through increased environmental
awareness and action, (3) learning-related
effects on individuals defined by self-
development and personal growth as well
as social skills including cooperation and
participation. On the other hand, some
studies suggest that sport and physical
activity might also cause negative or no
significant effect at all. Overall, this study
provides a first integrative overview on the
pedagogical potential of sports and physical
activity for ESE. Nevertheless, more research
and conceptual clarity is needed to further
specify this potential

Keywords

Competencies- ESE - Education for sustainable
development - Climate change education -
Nature conservation education

populations examined and the selection of
journals?, this section is structured on
three perspectives on these potentials
as follows. First, the negative and no
significant effects of sports and/or PAs
in the context of ESE are presented. Sec-
ond, the following subchapter presents
the positive effects and hence potentials
of sports and/or PAs for ESE together
with their specific results and categories.
Third, the general potential focuses on
learning outcomes such as embodied/
experiential/holistic learning. In this
section, the impact of sports and/or PAs
on ESE is demonstrated. This potential is
shown through the different perspectives
of ESE such as behavioural changes, es-
pecially those concerning environmental
awareness and self-development for the
personal realisation of individuals as well
as the development of competences and
skills.

When considering the chronological
progression of the studies, the earliest
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research article dates back to over three
decades ago (see e.g. Milner & Hancock,
1980), followed by a gap of almost two
decades of the second identified study
(see e.g. Thapa, Graefe & Meyer, 2005)
and followed by regular publications over
the years 2007, 2009, 2010, 2012 and 2016
(BFig. 2). During the 2019-2023 period,
a total of nine articles were published.
This equals over 50% of the studies dating
to the past 4 years and indicating thus
a positive development and growth of the
research in this field.

When considering the type of prac-
tised sports and/or PAs, 9 out of 16 stud-
ies focused predominantly on outdoor
sportsand PAs. Onthe otherhand, PEac-
tivities were researched on given studies,
followed by the last two studies focusing
on outdoor games, respectively. When
looking closer at the specific types of ac-
tivities, two articles focused on walking
and bushwalking, two on camping, two
on scuba diving, canoeing, rock climb-
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Fig. 1 A PRISMA scheme for systematic literature review

ing, and more (BTable 2). It is worth
mentioning here that some of the activi-
ties were more active than others (walk-
ing, fishing and photography versus com-
petitive games and hiking); these were
defined as appreciative activities by some
authors. Finally, one study focused on
friluftsliv, an activity defined by Lyngstad
and Seether (2021) as “outdoor recreation
and it relates to moving and being moved
in nature over a specified period of time,
changing one’s environment, having ex-
periences of nature and respect for the
nature and its’ sustainable future” (p. 2).

Furthermore, a large number of the
articles were published in educational
journals such as Journal of Environmental
Education, Australian Journal of Environ-
mental Education and Journal of Outdoor
and Environmental Education while only
three articles were published in sports
journals such as Human Movement Jour-

nal and the Journal of Physical Education
and Sport (@ Table 2). This shows the pre-
dominance of this topic being mainly re-
searched in the context of ESE.

Concerning the research focus of
the studies, the majority of the articles
focused on essential aspects of ESE such
as environmental behaviour and aware-
ness (Froberg et al., 2022; Jeronen et al.,
2009; Potter, 2007; Riley Proctor, 2022),
while others dedicated specifically to
analysing the link between PE and en-
vironmental/sustainability competences
(Baena-Morales et al., 2023; Mischenko
et al., 2023), for example.

Potentials of sports and/or
physical activities for embodied,
experiential and holistic learning

Almost a third of the studies mentioned
the concepts of embodied, experiential
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and holistic learning in relation to the
sports—-PAs-ESE relationship. For in-
stance, Jeronen et al. (2009) examine the
potential of PAs, nature trips and learn-
ing by doing for ESE. In their study, they
describe that teachers of nature schools
walking and orienteering in nature con-
sider that learning by doing is essential
in ESE, and that “it is important to use
play and adventures, so that the pupils
experience meaningful learning” (p. 17).
Moreover, Couper and Porter (2016) who
focused on the relationship between rock
climbers and environmental awareness
describe how a participant mentioned
that “[t]his understanding [about the en-
vironment] through experiential learn-
ing is going to be invaluable to me ...”.
Finally, Potter (2007), who explores the
contribution of PAs at school for envi-
ronmental learning describes how PAs
such as planting native trees can “provide
a focal point for environmental learning”
(p.16) andregardsitasanimportantcom-
ponent of ESE since the children are pro-
vided with experiential learning through
the three dimensions of the head, heart
and hands. This direct experience may
foster and motivate the development of
environmental action.

Negative and no significant
effects of sports and/or physical
activities on environmental and
sustainability education

In this subsection, the negative and no
significant effects are described. Nega-
tive effects of sports and/or PAs for ESE
are referred to those which negatively
affect the individual practising the activ-
ity in the context of ESE (environmental
behaviour and/or competences). In our
review, an example of a negative result/
potential was identified in Couper and
Porter (2016) where a rock climber in the
study claimed: “Although I had respect
for nature, my motivations for climbing
were extrinsic, it wasa case of proving that
I can beat nature’s challenges, or conquer
it, that was my sign of achievement; this
thought pattern is in line with a classicist
way of thinking, which is still apparent
today...” (p.8). This result was identified
through the hedonistic values identified
by Thapa et al. (2005), whose study re-



number of studies

1980 e 2005 2007

searched the potential of scuba diving for
environmental education and behaviour.
More specifically, Thapa et al. (2005) fo-
cus on the evident consumption-oriented
perspective “focus on hunting and col-
lecting water trophies” (p. 64) of treasure
hunters. At the same time, Couper and
Porter (2016) mention the climbers’ ex-
trinsic motivation through “conquering
nature or proving oneself in the face of
nature’s challenges” (p. 213) instead of an
intrinsic persuasion of this activity.

No significant effects are referred to
those which did not affect in any way
the participants in the context of ESE.
Hereby, 3 of the 16 studies reviewed
showed that there was no significant ef-
fect between sport/PA and ESE (Osborne,
2012; Thapa, 2010; Thapa et al., 2005).
More specifically, Thapa (2010) who
looks at the relationship between partic-
ipants of outdoor PAs in relation to their
environmental behaviours states that the
“influence of activity participation on
attitude-behaviour correspondence was
not significantly demonstrative” (p. 133).
Furthermore, Osborne (2012) focused
on the potential of PE for ESD through
cooperative and competitive games.
Nevertheless, a participant in his study
stated that “physical education cannot
by itself collaborate with Environmental
Education and Education for Sustainable
Development” (p. 283), especially due to
the fact that the symbiosis between sport,
PA and ESE is missing communication
between stakeholders, partnerships and

2009 2010 2012 2016

year

multidisciplinary work aligned with the
pedagogical schools’ goals.

Positive effects of sports

and/or physical activities on
environmental and sustainability
education

The positive effects of the sports/PAs-
ESE relationship are defined by those
potentials which can foster the develop-
ment of ESE from a beneficial perspec-
tive. This category includes three main
categories of codes along with their sub-
codes. The first category contains results
referring to prebehavioural factors and
behavioural change(s), while the second
one focuses on effects on the personal
level of the participants such as self-de-
velopment and self-realisation. Finally,
the third category includes examples of
positive effects for the development of
competences and skills of sports and PA
participants.

Effects on prebehavioural factors
and behavioural changes(s) for
sustainable behaviour

First, the behavioural dimension in-
cluded behavioural and prebehavioural
factors and change(s) for SuB. In this
context, prebehavioural factors as well
as behavioural changes for SuB and,
therefore, ESE were defined as a set of
determinants and changes that might (or
might not necessarily) trigger SuB and
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2019 2020 2021 2022 2023

Fig. 2 « Distribution of
studies per year

possibly arise from the experience of the
individuals from the practise of sport
and/or PA. In total, these effects were
mentioned a total of 71 times through
the 16 articles.

When specifically analysing the pre-
behavioural factors, these included ef-
fects such as environmental knowledge,
environmental awareness and/or respon-
sibility, strong connection with nature and
emotional/affective/cognitive beliefs, re-
spectively. The behavioural changes(s)
included behaviour change in waste/
mobility/resource-saving, consumer be-
haviour change and environmental ac-
tion.

Prebehavioural factors for
sustainable behaviour

The prebehavioural factors for SuB in-
cluded three main subcodes. First, en-
vironmental knowledge was reported in
three studies (Froberg et al., 2022; Thapa,
2010; Zafeiroudi, 2020). Examples re-
flecting this finding are shown by the ex-
perimental group in the study by Froberg
etal. (2022), who mentioned that the stu-
dents “could generate information and
knowledge for sustainable development
during physical education lessons” (p. 8).
In this study, the potential of PE for fos-
tering sustainable competencies in PE
teachers was explored.

Second, most of studies focused on
environmental awareness and/or respon-
sibility (Baena-Morales et al., 2023; Clark
etal., 2020; Couper Porter, 2016; Froberg
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etal., 2022; Jeronen et al., 2009; Floresca,
2019; Milner Hancock, 1980; Lyngstad
Seether, 2021; Osborne, 2012; Thapa,
2010; Thapa et al, 2005; Zafeiroudi,
2020). An interesting finding is that
of Thapa (2010), who found out that
“outdoor recreation participation did
mediate the relationship between envi-
ronmental attitudes and behaviours for
only appreciative and motorised recre-
ationists” (p. 146). This result was also
reported in Baena-Morales et al. (2023),
whose study explored whether and which
competences in PE are associated with
sustainability. The results of the study
were positive, and outdoor PE activi-
ties increased environmental awareness.
Finally, Osborne (2012) described how
students took walks in the neighbour-
hood “to become aware of environmental
problems such as garbage disposal and
sewage treatment” (p. 283).

Third, a strong connection with nature
resulting from the sports/PAs-ESE re-
lationship was also identified in Blades
(2021), Couper and Porter (2016) and
Floresca (2019). Blades (2021) exam-
ined the activity of walking in the con-
text of environmental education and em-
bodied learning. In this study, the au-
thor specifically mentions that bushwalk-
ing feels as a “vibrant walking ecopeda-
gogy with/in nature” (p. 314). Similarly,
a participant in the study by Couper and
Porter (2016) describes that the “chal-
lenge of rock climbing has been a spiritual
epiphany for me with a strong connec-
tion with the environment and excellent
partnerships being formed” (p. 8).

Fourth and with regard to the sub-
category of emotional/affective/cognitive
changes, findings were drawn from two
studies (Lyngstad Seether, 2021; Mis-
chenko et al, 2023). For example,
Lyngstad and Seether (2021) find that
friluftsliv trips led to a positive and
emotional experience on the students:
“the class worked so well together! Par-
ticularly when we built a campfire one
of the last days of the trip. We were
sitting around the campfire in the mid-
dle of the mountains. When it got
dark, we saw the greatest and most
beautiful northern lights ever. These
are some of the best things I have
experienced” (p. 520). Furthermore,

Mischenko et al. (2023) explore the
contribution of PE for the environmen-
tal competences of school students. As
a result, the authors find that both cog-
nitive (2.7 times greater) and emotional
(2.3 times greater) criteria of environ-
mental competence of students from the
experimental group—physical exercises
with limitation of ecological behaviour
at home and outdoors—increased more
than for the control group. In these
terms, the cognitive criterion is defined
through interest in environmental prob-
lems while the emotional criterion is
characterised as an appreciation of the
value that nature has for humankind.

Behavioural change(s) for
sustainable behaviour

Regarded as a positive effect for foster-
ing ESE, behavioural change(s) for SuB
were present in over half of the reviewed
studies and contained themes such as en-
vironmental action, consumer behaviour
and behaviour change in waste/mobility/
resource-saving and volunteering and/or
participation. In this review, behavioural
changes are defined as individuals’ pos-
itive changes in areas involving sustain-
able decision-making and thinking-pro-
cesses as a possible result of the practise
of sport and/or PA.

First, environmental action was re-
ported by Froberg et al. (2022), Osborne
(2012) and Zafeiroudi (2020). For ex-
ample, Zafeiroudi (2020) examined the
potential of outdoor activities practised
by school students for different aspects
of environmental education such as
environmental, cognitive and affective
beliefs and behaviours. In the study,
Zafeiroudi (2020) observed that engag-
ing in outdoor activities (e.g. hiking,
canoeing) influenced the participants’
affective attributes towards environmen-
tal action (e.g. happiness when others
try to save energy) and “comparison
of the two groups might lead one to
conclude that the intervention program
had a significant impact with respect
to influencing the participants to take
action on environmental issues” (p. 53).
Here, the author concludes that the
post-intervention group influenced the
participants in a positive way for taking
actions on environmental challenges.
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Furthermore, Froberg et al.  (2022)
who investigated the potential of PE for
sustainable competencies in PE teachers
noted that actions for “mitigating climate
change” could be developed through PE
activities (p. 8).

Second, consumer behaviourwasiden-
tified in Froberg et al. (2022), Thapa
(2010) and Thapa et al. (2005). More
specifically, green consumer behaviours
were significant in participants practis-
ing appreciative physical activities such
as day walking/hiking, swimming and
mountain biking among others (Thapa,
2010).

Third, behaviour change in waste/
mobility/resource-saving was reported in
Clark et al. (2020), Froberg et al. (2022),
Osborne (2012) and Zafeiroudi (2020).
The study by Clark et al. (2020) explored
whether and how a ‘Leave No Trace’
program influenced rock climbers for
being environmentally more sustainable
and reported that participants were more
aware of the issue of waste and “discarded
biodegradable waste (like apple cores)
in the backcountry” (p. 79).

Finally, volunteering and/or partici-
pation was identified in Lyngstad and
Sether (2021), Milner and Hancock
(1980) and Osborne (2012). In their
study, Lyngstad and Seether (2021) focus
on friluftsliv as an ideal moving medium
for fostering education in school stu-
dents for the environment and having
experiences in nature. As a result, the
authors state the following: “they [the
school students] appear to have been
a part of an interactive culture in school,
and their responses reveal a focus on
team-work, cooperation, understanding
others, and helping each other when on
trips” (p. 521). A similar result can be
found in the study by Milner and Han-
cock (1980) who assessed the effects of
PAs on the environmental competences
and skills of high-school students. Here,
the authors report beneficial effects as
well: “the growth in Group Differences is
apparently a result of participation in the
group activities—the sharing of respon-
sibilities and the working together in the
physical education activities” (Milner
Hancock, 1980, pp. 7-8).



Review

Learning-related effects

Development of the self and
personal skills

A major percentage of the studies in
this review included self-development
and personal growth as a result of the
sports and/or PAs-ESE relationship.
Categorised as a positive effect, self-
development and growth are defined
through beneficial changes at the per-
sonal level of individuals, not from the
environmental perspective but from
that of self-realisation and self-devel-
opment, which are also necessary for
ESE (both at an individual and societal
level). Furthermore, self-development
and growth are different from compe-
tences in the sense that they are more
of a mindset and a self-concept than
something acquired consciously and
intentionally or on purpose.

The effects of this category include
confidence and/or positive image about
oneself, cultivation of positive values
and experiences, increase in attention/
experience/happiness, sense of responsibi-
lity and ultimately, reflection.

First, a total of 4 studies (Couper
Porter, 2016; Floresca, 2019; Lyngstad
Seether, 2021; Riley Proctor, 2022) found
out that confidence and/or positive image
about oneself improved with the practice
of sports and PAs. Second, this review
also identified studies stressing partic-
ularly the importance of the cultivation
of positive values and experiences for self-
growth (Lyngstad Seether, 2021; Mis-
chenko et al., 2023; Zafeiroudi, 2020).
For this result, Lyngstad and Sether
(2021) describe how friluftsliv trips
emotionally impacted the participants
such that they trust each other. The find-
ings of Osborne (2012) provide further
insights into the cultivation of positive
values, where interviewees of PE men-
tioned that students “developed dance
activities that work with the environment
theme” (p. 283) and that PE seemed to
cultivate behaviours and values such as
the acceptance of rules and contribute
to interpersonal relationships inside and
outside of the school.

In terms of the subcategory increase
in attention/experience/happiness, Blades
(2021) highlights that attentiveness

is supported by walking with/in na-
tureScapes (p. 312). Floresca (2019)
examines similarly to Blades (2021) the
impact of nature walking on environ-
mental behaviours and awareness and
demonstrates in the context of the Nature
Walk Program that spotting or seeing
birds, regardless of their species, leads
to ecstasy, happiness, and fulfilment.
Participants of this study also describe
that the program helps them forget
their worries and relax at night (mental
health).

Furthermore, sense of responsibility
was identified in the study by Riley
and Proctor (2022), who focused on
outdoor PE classes with reference to
environmental education and state that
“outdoor learning provided a platform
for these students to take on leader-
ship roles within the learning project”
(p. 273). This finding was also reported
by Milner and Hancock (1980), whose
findings highlighted that students of PE
“were encouraged by their experience to
assume the responsibility to work within
a group structure to improve the quality
of life and their environment” (p. 7).

As for reflection, Lyngstad and Seether
(2021) state that participants “reflect on
what one’s own contributions and efforts
mean for the development of each student
and the group on a trip. The students’
narratives reflect that they have expe-
rienced that their personal contribution
and co-responsibility in friluftsliv are the
grounds for both good and bad group
processes” (p. 521). Moreover, “[t]heir
responses show that they reflect on ex-
periences from the friluftsliv trips, that
they have learnt very many things and
intend to use the competence they have
acquired in their lives” (ibid., p. 522).

Development of social skills

Research on ESE has not only revolved
around the behavioural dimensions of
learning for making conscious decisions
with respect to sustainability. The re-
search also highlights the importance of
acquired competences and skills as tools
for sustainable decision-making pro-
cesses encompassing the socioemotional
and cognitive dimensions of learning.
Here, attention to how sport and PA
promote the acquisition of competences
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will also be drawn. Within this review,
the development of competences and/or
skills is defined as explicitly targeted
learning goals and outcomes that the
individuals can acquire consciously and
willingly (ability to motivate others)
and that are at the same time actively
promoted and applied in educational
or non-educational settings. Contrary
to prebehavioural factors, which can be
regarded as predictors and/or determi-
nants for SuB, competences are necessary
resources for the development of SuB,
not just determinants or complements.

Characterised as a positive effect, the
development of competences and skills
included the main aspect of the develop-
ment of social abilities, without a direct
environmental relation such as environ-
mental action or environmental aware-
ness (see the section below).

Development of social
competences

The development of social competences
focusing on factors which have a social
component and could foster ESE con-
tained further aspects such as the devel-
opment of the social sustainability dimen-
sion, motivating others, sense of belonging,
community connectedness, group bonding
and empathy and cooperation.

First, the effects consisting of the de-
velopment of the social sustainability di-
mension were mentioned often by Baena-
Morales et al. (2023) and Froberg et al.
(2022). Examples of these findings are
revealed in Baena-Morales et al. (2023)
through a post-intervention question-
naire which recorded a “high score for
equal opportunities or reducing inequal-
ities during physical education lessons”
and “[o]ne of the main findings of this
work is the possible relationship between
students’ competitive sports experience
and better performance in the social
dimension of SD” (pp. 9-10). Exam-
ples derived from the study by Froberg
et al. (2022) are the following, where
participants of PE reported the potential
of PE for ESE: “I could use physical
education to contribute to reducing the
use of harmful substances in young peo-
ple’, “I could make physical education
lessons accessible to everyone regardless
of gender, race, or personal situation’,



“I could reduce gender inequality in
physical education lessons”, and “I could
contribute to promoting equality for
vulnerable people in physical education
sessions” (p. 8).

Second, these effects are also dis-
cernible from motivating others, an as-
pectidentified in the study by Zafeiroudi
(2020), where the predisposition for
encouraging others was statistically sig-
nificant in the experimental group with
respect to the control group, meaning
that sport and PA affected this factor.
More importantly, this predisposition
denoted the fact that the individuals
in the experimental groups may have
supported others concerning the solving
of environmental issues.

Third, a sense of belonging was identi-
fied in Milner and Hancock (1980) but
also Riley and Proctor (2022), who spec-
ify that “children and youth have oppor-
tunities to cultivate a sense of belong-
ing in, and through, physical activity”
(p. 274).

Fourth, the result of community con-
nectedness, group bonding and empathy
was identified in almost a third of the
studies (Baena-Morales et al., 2023;
Floresca, 2019; Lyngstad Sether, 2021;
Milner Hancock, 1980; Riley Proctor,
2022). This finding is especially empha-
sised by Lyngstad and Sether (2021),
who state that the experiences arising
from outdoor activities “took in an at-
mosphere of solidarity, teamwork, and
collaboration” (p. 521) but also that “[t]he
analysis indicates that there is little focus
on achievements and competition in the
students” writings about friluftsliv, rather
the attention is on a sense of togetherness
and experiencing nature together with
others” (p. 523). Another perspective
is that of the study by Floresca (2019)
who focused on appreciative activities
such as bird watching, which “involved
group effort hence promoting teamwork
and a closer relationship between the
participants. It was brought about by
being together when they search for
birds during their free time, wherein
these activities served as their group
bonding' moments” (p. 161). Finally,

! Colloquial term for spending time together to
create adeeperrelationship.

one last finding worth mentioning is
that of Milner and Hancock (1980) who
describe that “[t]he active involvement
of the participants in team efforts such
as camping, canoeing, and skin and
scuba diving had a tendency to enhance
interactions among students” (p. 1).

Cooperation was also identified in
4 studies (Baena-Morales et al., 2023;
Lyngstad Seether, 2021; Milner Hancock,
1980; Osborne, 2012). In their study,
Baena-Morales et al. (2023) describe that
PE classes contribute to developing co-
operative relationships and socialisation,
while friluftsliv provided an opportunity
for experiencing close relationships in
challenging situations (Lyngstad Seether,
2021). Finally, Osborne (2012) men-
tioned that PE promotes cooperative
behaviour and socialisation by providing
“a sense of commitment between mem-
bers of different generations” (p. 285),
particularly cooperative PE games, which
“cultivate the idea that the students will
have more success through cooperation
rather than competition, and that this
new attitude would contribute to a more
just and fraternal society” (p. 282).

Discussion

This literature review set out to inquire
into the pedagogical potential of sport
and PA with regard to the objectives
of ESE based on the existing empirical
literature. Our first and perhaps most
important result—confirming results of
previous reviews (Cury et al., 2023; Mas-
carenhasetal., 2021)—is that the relation
betweenactive sport/PA and ESE remains
scarcely researched to date. We identi-
fied only 16 published articles empirically
inquiring into the potential of sports/PA
for ESE. Moreover, the identified body
of literature was highly scattered with re-
gard to the kind of physical activity the
articles focused on, their methodological
approaches and their conceptualizations
of sustainability-related outcomes when
engaging with sport and PA. This het-
erogeneity makes it difficult to make any
general statement, let alone a conclusive
one, with regard to sport’s and PA’s po-
tential for ESE.
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This limitation in mind, the analysed
articles provide some first insights into
the potential of sport and PA for ESE.

Overall, the majority of studies in-
dicate a positive potential of sports/PA
for the purposes of ESE. Sports/PA are
often considered here as activities that al-
low learners to engage in experiential and
embodied forms of learning, which have
been repeatedly described as a key ped-
agogical approach within sustainability-
related learning (e.g. UNESCO, 2017).
More specifically, we distinguished two
typesof potential sports/PA carry for ESE,
namely (1) effects on prebehavioural fac-
tors and behavioural changes related to
sustainability, and (2) learning-related ef-
fects, which we further divided into per-
sonal and social skill acquisition. These
effects correspond to the distinction of in-
strumental and emancipatory purposes
of ESE.

Concerning its instrumental potential
(in the sense of stimulating sustainabil-
ity-oriented behaviour), our studies were
inline with those from Mascarenhas et al.
(2021), indicating that practising (espe-
cially outdoor) sports can lead to more
sustainability-oriented behaviours. They
can also indirectly contribute to such
behaviours by increasing environmen-
tal knowledge, awareness and a sense
of responsibility for one’s environment.
Practising sports/PA outside might also
enhance one’s connectedness to nature,
potentially strengthening sustainability-
related behaviour, too (Blades, 2021;
Couper Porter, 2016; Floresca, 2019).
This said, it must be taken into account
that the analysed studies often refer to
short-term interventions. Consequently,
it is both unclear whether the observed
effects persisted in the long term and
howlong-term interventions might affect
prebehavioral factors and sustainability-
related behaviours, corroborating the
need for future research in this field
(Cury et al., 2023).

Concerning its emancipatory poten-
tial (in the sense of enabling learners
to make self-determined decisions), we
found that practising sport and PA can
contribute to the development of certain
skills that are increasingly construed as
important learning outcomes of ESE. For
one, these comprise intrapersonal skills,
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such as a positive self-image, a sense
of ownership and responsibility, or re-
flection abilities, strongly overlapping
with intrapersonal sustainability com-
petencies or related concepts (Brundiers
etal., 2021; Frank, 2021; Inner Develop-
ment Goals, 2021; Libertson, 2023). For
another, they encompass social skills,
such as the ability to motivate others,
empathy, or cooperation, skills that are
associated with so-called interpersonal
sustainability competencies (Brundiers
et al.,, 2021; Inner Development Goals,
2021; Henkel et al, 2023). Practising
sport and PA might thus carry a di-
rect educational potential for enabling
learners to engage with the cause of
sustainability in a constructive and self-
determined way by building intra- and
interpersonal competencies. Future re-
search should further inquire into this
potential by more explicitly applying
existing competency frameworks.

Notwithstanding these results, our
findings also indicate that sport and PA
do not seem to carry a positive potential
with regard to the pedagogical aims of
ESE per se. A couple of studies found no
effect of practising sports/PAs or even
indicated undesirable effects on prac-
titioners (Couper Porter, 2016; Thapa
et al.,, 2005; Thapa, 2010). Consequently,
future research should look more closely
at the specific conditions (e.g. which
type of sports, in which environment,
for whom) allowing sport and PA to
unfold its potentials for ESE.

In sum, despite the limited amount
of existing empirical evidence and the
conceptual and methodological vague-
ness describing the existing studies in
the field, the presented results indicate
a potential of sport and PA for ESE that
is worth being further explored. This
is all the more so in light of sports and
PAs undisputed potential to maintainand
improve mental and physical health and
support learning activities. In this sense,
sport and PA might carry a synergistic
potential for ESE by simultaneously im-
proving learning processes, promoting
individual learning and stimulating spe-
cific sustainability-related learning out-
comes. In order to inquire into this syn-
ergistic potential, future research could
look at such practices embedded in or

intertwined with rather traditional ESE
learning activities (e.g. discussing theo-
retical content while walking). In a simi-
lar vein, ESE scholars might think about
and inquire into ways to integrate evi-
dence from sport and movement sciences
to promote learners’ health and improve
learning processes, for example, by teach-
ing and inviting learners to take different
postures and frequently change seden-
tary postures in ways that do not involve
sitting on a chair (Raichlen et al., 2020).

Limitations

Several limitations come along with our
study. First, our search strategy restricted
the publications we could identify within
our literature review. We limited our
search to the databases SCOPUS, ERIC,
and Web of Science. While these in-
clude the most comprehensible scientific
databases concerning our research inter-
est, more studies might have been found
by including sports-related databases
(e.g. SportDiscuss). More studies might
have been found by including non-peer-
reviewed publications (e.g. Masters’ and
PhD dissertations) or studies published
in other languages.

Second, our search string may have
excluded articles related to our research
interest. Researchers looking at the po-
tential of sport and PA for ESE might not
refer to educational contexts, but rather
speak of attitude change, raising aware-
ness, behaviour change or other terms
specifying potential effects resulting from
performing these activities. The search
string further limited the results by not
including specific types of sport and PA
(e.g. climbing, running, canoeing, hand-
craft), although studies might use these
more explicit instead of generic terms. At
the same time, sport, PA and movement
practice is highly diverse, so that listing
single types of such activities would nec-
essarily exclude other forms of sport, PA
and movement.

Conclusion

This study set out to provide the first sys-
tematic literature review of the current
evidence on sport’s and physical activ-
ity’s (PAs) potential for environmental
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and sustainability education (ESE). In
all, 16 peer-reviewed journal articles were
identified that empirically inquired into
this potential. While our results pro-
vide a new and comprehensive under-
standing of this underresearched topic,
it seems that sport and PA can foster ESE
in terms of learning-related outcomes in-
cluding self-development and personal
growth as well as social skills and positive
effects in the context of prebehavioural
factors and behavioural change(s) for the
environment. All these factors are sup-
ported by the dimension of experien-
tial and embodied learning that sports
and PAs offer. In particular, the po-
tential of sport and PA was emphasised
in two main terms: (1) positive effects
through the promotion of pre- and be-
havioural aspects of ESE and sustainable
behaviour (SuB) such asa strong connect-
edness with nature, environmental action
and awareness and consumer behaviour
but also (2) learning-related outcomes in
terms of social skills and self-growth and
development such as reflection but also
a positive image about oneself.

At the same time, both direct and in-
direct potentials can be recognised, es-
pecially while considering the type and
context of sport and/or PA. While our
study shows that sport and PA can fos-
ter ESE, this does not mean that these
learnings and acquired competences will
translate directly into SuB. Instead, fur-
ther aspects such as reflection and in-
trospection are necessary. Through their
holistic dimension, sportand PA can mo-
tivate individuals to act for sustainability.
Finally, future research is needed in or-
der to understand how this potential can
be enhanced and be better integrated on
a practical level in the future.
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