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Abstract: The continuous deterioration of the environment is one of the major concerns that societies
are facing nowadays. As a response to this challenging situation, the general assembly of the United
Nations (UN) created the 2030 Agenda, proposing 17 Sustainable Development Goals (SDGs) to foster
sustainable development. Thus, the significance of educating in values related to sustainability and
care for the environment must acquire a relevant importance in the education system to provide an
Education for Sustainable Development (ESD) in Science, Technology, Engineering and Mathematics
(STEM). Therefore, it is necessary to incorporate teaching methodologies that are able to connect
with students and to generate enriching experiences. In this regard, it can promote knowledge of
the environment and provide a service to the community to ensure sustainable development. This
research presents the design, implementation and evaluation of a Service Learning (SL) methodology
as an ESD strategy in a university course. Precisely, it describes the development and evaluation
of an SL project implemented in a general science subject during a 2020/2021 course taught at the
Teacher Training College of the University of Extremadura (Spain). A total of 46 students participated
in the study on a voluntary basis. A pre- and post-test methodology was used to assess the suitability
of SL as an ESD strategy, resulting in a significant increase in the students’ knowledge about the
innovative teaching strategies to work with suitable contents after the project, as well as in their
knowledge about SDGs. Moreover, the students’ participation in the SL project made them aware of
the community implications in maintaining the environment and generating benefit for the whole
community. In addition, this research shows how the SL teaching methodology is an important tool
for the achievement of both curricular competences and environmental awareness, since theoretical
knowledge is applied to tangible work to perform a real community service, and therefore is a very
suitable teaching strategy to be applied in EDS.

Keywords: service learning; sustainability; STEM; heritage; initial teacher training

1. Introduction

Climate change constitutes an important issue among the problems affecting humanity
nowadays. The acceleration of this process in recent decades has become a social reality
that severely threatens different ecosystems [1], and generates a series of effects that affects
the environmental quality [2]. In fact, the high consumption of energy and the depletion
of resources that the current economic system demands is generating a problematic sit-
uation between economy and environment [3–5]. These practices, far from progressing
towards a sustainable model, continued their course, causing irreversible problems in
our environment. Therefore, the concept of sustainable development must be considered
to change a devastating dynamic between economy development and the destruction of
our ecosystems.
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In this context, in September 2015, the General Assembly of the United Nations
(UN) created the 2030 Agenda, indicating 17 Sustainable Development Goals (SDGs) and
169 targets with an ambitious vision in the economic, social, and environmental spheres.
Governments are expected to assume their responsibility by establishing policies and
measures for the implementation of the 2030 Agenda [6].

Among the SDGs, the following are the most related to the project described in
this research:

SDG 4. Ensure inclusive and equitable quality education and promote lifelong learning
opportunities for all.

SDG 11. Make inclusive, safe, resilient, and sustainable cities and human settlements.
SDG 16. Promote peaceful and inclusive societies for sustainable development, pro-

vide access to justice for all and build effective, accountable, and inclusive institutions at
all levels.

A fundamental tool for the development of a common awareness to sustainable de-
velopment is working on sustainability concepts from the early educational levels. In fact,
Jickling and Wals [7] point out that the challenge that teachers must face is to find a different
way of educating our students, searching for strategies and methodologies that connect
with the interests and motivation of the student, allowing them to achieve a meaningful
learning. In this sense, the Service Learning (SL) methodology can be an important tool to
change this situation. The SL methodology combines experiential learning processes that
provide a service to the community [8–10]. These direct and/or indirect services involve
students in their community, and take them from their own educational environment to
their neighbourhood and/or other nearby municipalities [11]. Performing social actions
without the search for material incentives increases the probability of generating positive
reciprocity in interpersonal and social relationships [12]. Sigmon [13], cited in Sotelino [14]
(p. 60), states that there have been many definitions and approaches used in the general
framework of joining service and learning, undoubtedly, as Furco and Billig [15] argue, due
to the fact that its multidimensional and multidisciplinary nature adds further complexity
to its conceptualisation. Thus, SL could be understood as a pedagogy of teaching whereby
students acquire a better understanding of academic content by applying skills and knowl-
edge for the benefit of society [15]. Furthermore, it could be defined as an educational
proposal that promotes social commitment, combining learning and community service
processes in a well-functioning programme where participants are trained by working on
actual needs of the environment in order to improve and transform it [16–18].

1.1. SL and Other Experiential Practices

There are many environmental education initiatives that focus on raising the awareness
of pupils about environmental issues, but they are limited to the level of commitment, as
awareness-raising actions that do not lead to real participation. To clearly recognise the
relationship between SL and other experiential practices, Stanford University created SL
programmes [19]. An adaptation of this initiative is shown in Figure 1, and is a widely
used tool in the academic bibliography to differentiate SL from other experiential practices
(volunteering, field work, etc.), with which it is often confused [20], and to identify which
aspects need to be introduced to consider these activities as SL actions.

As shown in Figure 1, four types of educational practices can be found. Their recogni-
tion makes it possible to clarify their conceptual clarification and steps to follow, which
turn each of these experiential practices into an SL proposal. To analyse the differences
and similarities between them, the work of Mayor [21], and Montes, Tapia and Yaber [22]
is applied.
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The number of SL projects that have been designed and implemented in recent years
has increased in an important way [9]. This increase has allowed us to distinguish large
fields of experiential educational practices, and the necessary steps to favour the transition
from these educational practices to the formulation of an SL project [21–23]. Thus, to ensure
a balance between the curricular or formative learnings and the activities that constitute
the service to the community, it is necessary not only to properly design the educational
practices, but also the learning activities [9].

The need for a new type of citizen emerging from the universities is defined by a
philanthropic profile based on personal responsibilities. For this university-based figure
to emerge, learning must balance the academic with the practical [24]. As a result, SL
methodology is currently used to connect students’ knowledge and skills to provide the
service to others, orienting the theoretical aspects, talent, and creativity towards social
commitment. Thus, students not only acquire knowledge and exercise their skills, but also
contribute to improving aspects of the reality in which they live [16]. From this perspective,
SL is a valuable strategy for the inclusion of sustainability in the curriculum at any level of
education [24–26].

1.2. SL Methodology in the Study of Science

Over the last years, the number of students taking university studies related to science
and the interest of young people in this discipline has decreased significantly. The lack
of interest for this discipline is a complex phenomenon and cannot be attributed to a
single factor, but rather to multiple factors, such as the social consideration of science
and the teaching of science at school [27]. This is causing difficulties in providing a solid
scientific knowledge and, therefore, in ensuring a proper scientific literacy in citizens that
allows them to participate in the scientific world. Consequently, it is the responsibility of
the education system to reverse this situation by advocating methodologies that involve
students in their own learning, since, as the National Science Education Standards states,
“everyone needs to be able to take part in public discourse and debate on the important
issues related to science and technology; and everyone deserves to participate in the
excitement and personal satisfaction that learning and understanding the natural world
can produce” (p. 32) [28].

One of the biggest difficulties in science teaching lies in the predominance of theory
over practice [27], causing an apathy of students towards science and an increase in the
lack of interest in science. In this sense, the SL methodology could be an important tool
to change this paradigm. SL combines experiential learning processes directed towards
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community service, which has shown to increase learning retention, as well as motivation
towards school activities. This is, consequently, reflected in higher classroom attendance
and an improvement in average grades [8–10]. Besides, positive results are also seen with
respect to a higher ability to analyse and synthesise complex information, showing that
service learning has an impact on students’ academic development [29,30].

The necessity to create a common awareness that can stop the progressive destruction
of nature was highlighted over time [31]. Therefore, education should not be placed on
the sidelines of this universal problem [32]. In fact, the university, as an open space for
thought, reflection, and action, is called to be at the forefront in performing strategies and
methods that enable solutions to the multiple challenges at a global and local level [33].
To achieve this goal, different international organisations and programmes, such as The
United Nations Educational, Scientific and Cultural Organization (UNESCO) and the
United Nations Environment Programme (UNEP), indicate the importance of intervening
at the educational level. Thus, the Education for Sustainable Development (ESD) in Science,
Technology, Engineering and Mathematics (STEM) focuses its objectives not only on relating
with theoretical aspects, but also on involving citizens through participation. Therefore,
ESD combines the promotion of cognitive, socio-emotional, and behavioural learning
objectives [6], which is consistent with the new educational paradigm, which understands
education as a participatory learning process and a process of construction oriented towards
a sustainable ecology [32]. The implementation of the SDGs in education implies the
promotion of the development of sustainability competencies, such as critical thinking,
ethics and values, and interpersonal skills in students [34–36].

In this context, there are many perspectives and approaches that share the basic aims
and principles of ESD, but all agree in the strengthening of civil society [37], i.e., providing
participatory structures by conceiving social and educational action as a process of cultural
democracy. Nevertheless, as Jickling and Wals [7] state, the real challenge that educators
face to achieve a more sustainable future lies in our ability to educate learners differently.
In this regard, methodologies such as SL are highlighted. SL, far from being just a tool for
educating about and towards sustainability, is also an intrinsically sustainable experience
through which students, teachers, and members of the community participate in real, active,
and in-depth actions to promote sustainable development.

As a result, the SL methodology is an important tool for the achievement of both
curricular competences and environmental awareness, since theoretical knowledge is
applied to tangible work to perform a real community service. SL promotes the participants’
establishment of links between thought and action, enabling the development of capacities
to construct, and applies and transfers knowledge in a meaningful way by placing them
in front of problematic situations in their immediate environment, with the intention to
promote their active participation in improving them [21].

Only citizen involvement and participation at the local level can broaden horizons,
educating towards sustainability and generating sustainable development that goes from
the local to the global [38]. Any SL project, regardless of how small it may be, has as its
starting point the participation of different entities that coexist in the community. Therefore,
SL projects are the backbone of a whole community network that provides a solution to
a real problem, acquiring an added value as it conceives communities as a pedagogical
resource, promoting development and sustainability as assets in the daily practice of its
inhabitants, as socio-educational practices that move from the local to the global. Besides,
SL projects offer an opportunity to contribute to the community itself and must also involve
the people who are part of it, recognising them as subjects of the action and not as mere
objects of attention [31].
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1.3. SL Methodology at the University Level

Tackling the lack of motivation among university students is the main challenge facing
teachers at this level of education. A way to achieve this goal is implementing a teaching
strategy that combines contents and methodology in a practical manner, providing students
with the skills and training needed for their future professional career [39].

One way to improve this motivation is to connect theoretical contents with practical
situations in which students participate in their own learning. In that way, the interest
and the assignment of value to the task make students more cognitively involved [40].
Therefore, the SL methodology contributes to putting the theoretical contents into practice,
establishing a connection between the curriculum and the professional reality. The use of
SL as an instructional methodology has shown that the students were satisfied with the
experience, as they valued it as an advantage in their training, due to being in direct contact
with solidarity projects which, in addition to broadening their professional competences,
broadened their personal horizons [41]. This being said, and in view of its characteristics
and impact on students, SL could be described as a methodology that has attracted the
attention of the educational community [42]. This educational community is increasingly
focused on bringing theoretical content closer to the realities of the students by creating
a new scenario between the university and society, in which the meaning and value of
educational practices such as SL, need to be highlighted.

Thus, this research is a descriptive and quantitative evaluation of the students’ knowl-
edge of using Service Learning as a teaching methodology for ESD and sustainable educa-
tion, and their knowledge about SDGs after participating in the SL project as a teaching
strategy. In particular, the teaching strategy consisted in the implementation of an SL
project through the development of different activities. Accordingly, the hypotheses of this
study are:

Hypothesis 1 (H1): Participating in an SL project allows students to know this methodology and
its plausible uses for ESD.

Hypothesis 2 (H2): The participation in the proposed SL project increases knowledge about SDGs.

2. Methodology
2.1. Sample

This research describes the design, implementation, and evaluation of an SL project
as an ESD implemented during 2021 in a general science course taught in the Teaching
Training School of the University of Extremadura (Spain). Precisely, the research was
conducted with pre-service teachers enrolled in the Primary Education programme. A total
of 46 students participated in the research on a voluntary basis, with an age range from 19
to 41 years old (mean value 20.2 years old), with a higher proportion of women than men.
With regard to the participants’ educational background, there were slightly more students
with a science background than a social sciences background. Table 1 provides detailed
information on the main demographic characteristics of the participating sample.

Table 1. Demographic information of pre-service teachers participating in this research.

N
Gender (%) Age (%) Educational Background (%)

Male Female 19–21 22–25 >25 Social Sciences Science Technology

46 30.43 69.56 89.13 8.69 2.17 41.32 54.34 4.34

2.2. SL Project as Intervention

The SL project was designed and implemented in a general science subject, compulsory
in the Primary Education bachelor’s degree at the University of Extremadura (Spain).
Among other objectives, this subject seeks to provide pre-service teachers with sustainable
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concepts related to resource preservation and environment preservation. In addition, this
course deals with training and teaching strategies to apply these concepts with elementary
school students. In this case, the teaching strategy implemented was an SL project that
students developed during part of the course. Thus, the project lasted two months, in
which different activities were implemented depending on the time and knowledge of
the students. As it was mentioned before, an SL project is characterized by creating a link
between students and their environment. In this case, the interaction of the SL participants
(students) and the city of Cáceres was fostered, to work on the preservation of its historical
values and environmental protection. The city of Cáceres is among the cities catalogued as
World Heritage Sites by UNESCO. Although the city is particularly well-conserved, many
places in the old town must be repaired periodically due to vandalism. Therefore, knowing
the heritage value of the city and putting the students’ work into its dissemination helps
young people to protect and enjoy the city of Cáceres in a more sustainable way.

Thus, the SL project was implemented through different activities that took place
following the sequence that it is shown in Figure 2.
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Figure 2. Phases of the project carried out following the SL methodology. Phase 1: Presentation of
the project and the SL project; Phase 2: Students’ field work about Sustainable Development Goals
(SDGs) and the historical town; Phase 3: Students put together all the information and build the
service learning goal; and Phase 4: Final discussion and results presentation.

First phase: At the beginning, the basic principles of the SL methodology and its
fundamental differences with other experiential practices were explained, as well as a
general introduction to the SDGs. For this first activity, the whole group received a lecture
with all the activities’ details. In addition, students were requested to participate. The
whole group took part in this activity and were introduced to the activities that would
be developed thereafter, as we must remember that SL projects must be open to the
participation and reflection of the students who were involved in them.

Second phase: The students, in a process of enquiry and reflection, had to develop a
task that involved studying and visiting the old neighbourhood of the city of Cáceres. Thus,
students were able to learn its history, and identify places and situations to work in the
context of the SDGs. For the achievement of this activity, students worked in heterogeneous
groups. They had to look for information about the cost to the institutions caring for our
heritage environment and the numerous acts of vandalism that occur in our city. Once each
group had identified different sustainability issues in the city, they were asked to carry out
a small project to address them through SL in primary education. In this way, we would
ensure that the learners would have an additional tool as future teachers.

Third phase: Following this reflection, in working groups, an interactive map of the
old city of Cáceres was created with the help of the Cáceres Historical City Consortium and
the City Hall (see Figure 3), which was subsequently disseminated with the aim of raising
awareness and valuing our heritage, in order to prevent possible actions that could threaten
its conservation. With this activity, students continued working with the same groups, and
each of them made a series of videos that were later uploaded to a platform so that the rest
of the classmates could watch them. With the information that each group presented in
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their videos, a small test was carried out to evaluate the knowledge acquired throughout
the project. In addition, once the interactive map was assembled, it was disseminated
through social networks and among different entities in Cáceres to raise awareness of the
heritage value of the old city of Cáceres.
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students participating on the SL project explained the relevance of this historical landmark and the
relevance of its preservation.

Fourth phase: Finally, students made different panels to disseminate the information
about the costs involved in the maintenance of the city and the problems caused by
vandalism. These panels were placed throughout the school, so that the rest of the university
students could have contact with the reality of the city and the opportunity to critically
inform themselves about the needs of the city and its maintenance.

2.3. Instrument

The instrument used to collect data from participants was the questionnaire. The
instrument was designed to collect the students’ self-assessment of their knowledge about
and interest in the teaching methodology implemented that was based on the development
and implementation of an SL Project, as well as the students’ knowledge about the SDGs
and their implementation. The instrument consisted in three sections. The first one was
designated to collect the demographic information of the participants. The second one
aimed to assess the degree of the participants’ knowledge about active teaching method-
ologies in general, and about SL methodology and its implementation (MK: Methodology
Knowledge). This section had a total of 11 items following a five points Likert-type scale
(1. Strongly disagree, 2. Disagree, 3. Don’t know, 4. Agree, and 5. Strongly agree). Finally,
the third part of the questionnaire was intended to assess the students’ knowledge about
the SDGs and their perception for sustainable development (SDGK: SDG Knowledge). This
section consisted of 10 items, again following a five point Likert-type scale (1. Strongly
disagree, 2. Disagree, 3, Don’t know, 4. Agree, and 5. Strongly agree). The instrument
was distributed before the first activity and at the end of the last one, both during class
time to encourage maximum student participation. The participation in this research was
voluntary and participation consent was obtained before starting. The anonymity of the
participants was granted, since no personal and identifying information was obtained
from the participants. Finally, before submitting the instrument to the participants, it was
validated by means of a panel of experts, and the instrument reliability was measured by
means of the Cronbach alpha test. Table 2 summarizes the items used for the second and
third sections.
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Table 2. Instrument used to collect data from participants regarding the participants’ Methodology
Knowledge (MK) and SDG Knowledge (SDGK) in this research.

MK Item Questionnaire SDGK Item Questionnaire

MK_1 I know the SL methodology. SDG_1 How familiar are you with the concept of SDGs?

MK_2 I know how to design an educational project with
active methodologies. SDG_2 You have a strong interest in learning about the

SDGs.

MK_3 I have sufficient teaching tools/knowledge to teach
with innovative methodologies. SDG_3 I know what the SDGs are.

MK_4 I feel motivated by the tasks I carry out in my
teacher training process at the university. SDG_4 I recognise the necessities of my environment in

terms of what the SDGs dictate.

MK_5 I try to involve the community in the educational
projects/activities I design. SDG_5 I am aware of the environmental and heritage

problems in my community.

MK_6 I feel calm when I have to make public presentations. SDG_6 I feel responsible for certain environmental
problems around me.

MK_7 I value the city of Cáceres positively. SDG_7 I participate in activities (e.g., lectures and activities)
about sustainability and heritage.

MK_8 I know the history and culture of the city of Cáceres. SDG_8 I believe that caring for the environment and culture
is a high cost for public administrations.

MK_9 I have studied the history and heritage of my
city/town throughout my academic training. SDG_9 I am interested in taking care of my city’s heritage.

MK_10 I encourage respect and care for the environment in
my teaching activities. SDG_10 I encourage care for the cultural heritage of my city.

MK_11 I contribute in some way to the care of my city.

2.4. Statical and Data Analysis

Firstly, a descriptive study of the participant sample was conducted to characterise
and describe the study population. Next, prior to the application of the different statistical
tests, we analysed both the homogeneity of the sample and the distribution of the data
collected (Shapiro–Wilk), concluding that the data were normally distributed and, therefore,
parametric tests were applied. To assess the reliability of the instrument, the Cronbach alpha
was calculated, which was 0.778 and 0.832 for the second and third part of the instrument,
respectively, and therefore the instrument used could be considered reliable. Finally, to
assess the influence of the instructions followed (SL methodology) on the different variables
studied, a Student’s t-test was applied. When significant differences were observed, the
effect size (Cohen’s d) was also calculated. For all calculations, the Jamovi 1.6.23 statistical
package was used.

3. Results
3.1. Results on Knowledge of SL and Innovative Methodologies

Firstly, before the analysis of the project results, the level of knowledge of the par-
ticipants in relation to the use of innovative teaching methodologies in general and of
SL was analysed. Since the internal reliability of the instrument could be considered as
acceptable, a global score for the MK scale was calculated from the second section of
the instrument as a summatory of the scores of all individual items of this section of the
instrument (MKTotal = ∑i=11

i=1 MKi). Figure 4 represents the total score before and after
the development and implementation of the SL project with the students. As can be seen,
a substantial increase was found after implementing the SL project. In fact, the mean
value of MKTotal MKTotal after completing the project was 44.9 (std dev = 5.97), whereas the
mean value of MKTotal before completing the project was 36.9 (std dev = 5.60). A Student’s
t-test showed that the difference among both values was significant (t(82) = 6.35, p < 0.001,
d = 1.34), suggesting that the implementation of the SL project made a genuine difference
in the students’ knowledge about active learning methodologies and SL methodology. In
addition, the Effect Size (d = 1.34) denotes a very high effect.
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3.2. Impact on Knowledge of the SDGs

Another aspect analysed was the extent to which participants were aware of the
SDGs. Specifically, Figure 5 summarises the results obtained when participants were
asked about the degree of knowledge in relation to the SDGs. As it can be observed in
the figure, in all cases, the level of the participants’ knowledge about the SDGs increased
after the implementation of the designed SL project. A global score for the SDGs scale
was calculated as a summatory of the scores of all individual items of this section of
the instrument (SDGTotal = ∑i=10

i=1 SDGi). According to the results, the mean value of
SDGTotal after completing the Project was 28.8 (std dev = 6.95), whereas the mean value of
SDGTotal before completing the Project was 37.1 (std dev = 5.71). A Student’s t-test showed
that the difference among both values was significant (t(82) = 5.93, p < 0.001, d = 1.30),
suggesting that the implementation of the SL Project made a genuine difference in the
students’ knowledge about the SDGs. In addition, the Effect Size (d = 1.30) denotes a very
high effect.
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4. Discussion

The continuous deterioration of our environment is causing a large negative impact
on our society that needs to be addressed from different perspectives. Education should
not be placed on the sidelines of this universal problem [43]. In fact, different international
organisations and programmes, such as UNESCO and the UNEP, indicate the importance
of intervening at the educational level [6,32]. Thus, the ESD was set up to involve citizens
through participation in educational programmes, in order to foster values and attitudes
that enable a more sustainable and fair society for all. Thus, teaching methodologies as
SL, which engage students with society by carrying out a service for the community, and
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at the same time allow them to achieve the academic and transversal competences, must
be highlighted [44]. Thus, SL, far from being just a tool for educating about and towards
sustainability, is also intrinsically a sustainable experience through which students, teachers,
and members of the community participate in real, active, and in-depth actions to promote
sustainable development. SL practices are becoming increasingly important in education
systems. Different examples of the success of implementing SL projects for ESD are already
available in the literature [45–48].

According to the results obtained in this study, the impact of the implementation of
the project has been significant in most of the variables of the study in terms of knowledge
of SL and active methodologies. Not only was the effect significant, but also the size of the
effect was very large (d = 1.30). Thus, the implementation and participation in an SL project
could be seen as an appropriate strategy in teacher training [39,49], as the students engage
effectively in the learning process. Similar results are also reported for active learning
methodologies, such as performing project-based Learning (PBL), and activities that can
later be applied in future teaching work [50], among other active methodologies [51–53].
The connection of the students to their community has also proved to engage and motivate
them more efficiently in the learning process [54]. In this sense, Castro et al. [55] present
different SL projects aimed at providing the students skills for the support of a sustainable
society. Their study was carried out with pre-service teacher students, concluding with a
high degree of satisfaction of all participants. Since students’ demotivation is one of the
main causes of current school failure [49], SL is a relevant teaching tool, since participation
in SL projects favours the motivation of students, where the impact of the SL project was
highly significant. In fact, as Hernández-Blanco et al. [39] indicate, SL could be seen as an
educational methodology that not only seeks learning, but also a social transformation.
SL allows students to learn while they learn and act on the needs of their environment.
Similar results were also reported previously with university students participating in SL
projects [39,55]. This is reflected in the data obtained after implementing the SL project,
since the activities aimed at increasing the knowledge and care of the environment of the
community, and at improving the cultural level of the participating students by fostering a
bond with their community [54,55]. On the other hand, according to the results collected,
the participants showed a low level of knowledge of the history and culture of the environ-
ment in which the project took place. Therefore, SL could be seen as an educational practice
that helps young people to acquire service-related knowledge, developing academic and
professional skills. Moreover, it acts in two directions—on the environment in which the
service has an impact and on the institution that promotes the project [17,54]—as it im-
proves the living conditions of the community by fostering active citizenship, while at the
same time generating young people with better teaching tools and a higher cultural level.

Despite the efforts made by administrations to promote the achievement of the SDGs,
set out in the 2030 Agenda, the reality shows that without the active participation of citi-
zens, which allows them to be aware of the needs of their environment, these proposals
are insufficient [33,43]. In this sense, ESD has come to be essential in contributing to the
achievement of global sustainable development, not only by providing knowledge, but also
by promoting the acquisition of sustainability competences to implement the SDGs [56]. To
help to achieve this goal, students must be involved in learning activities aimed at building
a connection between students and community [55], as the active participation in an SL
project. Thus, the results obtained in this study, which show a significant increase in the in-
terest shown by participants in learning and knowing the SDGs after participating in the SL
project, are statistically significant, with a very high effect (d = 1.30). This is a fundamental
factor for the achievement of the SDGs [57], as the role of young people is crucial in the new
global development agenda [56], both for them and for future generations [58,59]. García-
Rico et al. [60] report that the use of SL experiences with students boosted and strengthened
the knowledge, comprehension, sensitivity, and compromise in relation to the SDGs. In fact,
having a solid knowledge of the SDGs allows students to examine their environment in a
more critical way. In this way, students are able to understand the path set out by the UN
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for the sustainable development of our cities [43,61]. In this sense, Howell [62] concludes
that to achieve an effective education for sustainable development, appropriate pedagogies
are required, highlighting the need to engage learners in transformative learning through
collaborative and learner-centred activities. Thus, the activities implemented in the SL
project aimed at increasing the students’ knowledge about the environment. Working
directly with the community contributes to generating an awareness with social projection,
as was also reported by Castro et al. [55]. It is important that education starts from the
experience of its protagonists, with activities that do not focus on them, but that help and
nourish them from their environment, generating a benefit for the community [17,61]. The
project has had a significant impact on the knowledge and responsibility of the students
with regard to their immediate environment.

Intervening in projects with the characteristics of SL gives students the tools to par-
ticipate and initiate other activities that have an impact on their environment, since SL
practices, unlike other training activities, introduce action in the community with the aim
of improving it [16,39,63].

5. Conclusions

In this study, an SL project was designed to implement sustainable education strategies
in a university science course. After its implementation, this research aimed to assess the
participants’ knowledge about the use of innovative teaching methodologies applied to
ESD, such as Service Learning (H1), and how designing and implementing an SL projected
helped to connect students with their environment, promoting care and responsibility
for it, and their awareness of the SDGs (H2). The SL project was implemented in the
Teaching Training School of the University of Extremadura (Spain). Precisely, the study
was conducted with pre-service teachers enrolled in the Primary Education program.

The SL project designed in this research aimed to increase the teacher trainer students’
awareness about the SDGs and their implementation in a local environment, in addition to
knowing a new learning strategy to be used for ESD. Thus, the project was implemented in
four phases. In the first one, the project was presented to the participants. The second one
consisted in students’ field work about SDGs and the historical town. In Phase 3, students
were asked to put together all the information and build the SL goal. Finally, Phase 4
consisted of a final discussion and results presentation.

A pre- and post-test methodology, submitted before and after the SL implementation,
was applied. According to the results, students’ involvement in the design and implemen-
tation of the SL project applied to ESD had a significant positive effect. Firstly, students’
knowledge about innovative teaching strategies to be applied to ESD has significantly
increased. Students’ engagement in the design and implementation of the SL project was
proved to increase their knowledge about the proposed methodology, but also their moti-
vation towards learning. Thus, the SL methodology applied to ESD is a very suitable tool
in the university context, and more specifically for trainee teachers, since the participants
not only obtain the benefits of the methodology as participating students, but it also allows
them to improve their teaching practice. On the other hand, the development of the SL
project had a significant impact on the students’ knowledge about sustainable education
and the SDGs. Precisely, after completing the project, the students w awareness of environ-
ment preservation, and the role of education in sustainable development. Moreover, the
students’ participation in the SL project made them aware of the community implications
in maintaining the environment and generating benefit for the whole community.

Thus, this research shows how the SL teaching methodology is an important tool
for the achievement of both curricular competences and environmental awareness, since
theoretical knowledge is applied to tangible work to perform a real community service,
and therefore it is a very suitable teaching strategy to be applied to EDS.

The main limitation of this study is the impossibility of comparing the results to other
methodologies besides SL (no control group was used), due to the characteristics of the
sample. Besides this, sample size and more information of subsequent years constitute
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limitations of our findings, which would allow us to prove the potential of SL as a teaching
strategy in EDS and sustainable education. However, the results presented constitute
the preliminary results of projects in which service learning projects are used in EDS and
sustainable education.
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