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ABSTRACT. This paper begins with a brief description of the Service-Learning methodology,
followed by a justification for its crucial implementation in higher education. Then, it presents
various experiences involving both undergraduate and master’s students who are training to
become secondary education teachers. To further disseminate the methodology, workshops
have been organized for university professors and publications have been developed to reach a
broader audience. These initiatives collectively aim to promote the integration of this powerful
approach across all levels of education.
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1. INTRODUCTION

Service-Learning (SL) is a project based methodology for education that allows students to get involved in
their community by developing helping activities that go beyond volunteering. This pedagogical approach is
being used by many universities as practical training [1]. At the same time, their motivation increases and they
acquire specific competencies and knowledge related to their studies (Fig. 1). In short, the main benefits that
this methodology provides to the students involved (see Fig. 2) are:

e Meaningful learning.- Students learn in practical and meaningful ways, applying the knowledge acquired
in a real context [1].

e Personal development.- It encourages the development of skills such as empathy, social responsibility,
teamwork, and problem-solving [2, 3, 4].

e Social Impact.- Addresses community needs, generating a positive impact on their well-being and devel-
opment [3, 5].

Currently, many teachers use innovative active methodologies in their classes to motivate and engage students
in their own learning, but this is not the case in higher education, where it is not so common to shift the
classic system of lectures [6]. The European GIRLS project “Generation for innovation, resilience, leadership and
sustainability. The game is on!” [7] seeks to address this gap by promoting the adoption of active methodologies
in higher education. The main objectives of the project include:
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FIGURE 1. Diagram presenting the definition of the Service-Learning (SL) methodology
and its main achievements.
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FIGURE 2. Outline of the main benefits that the Service-Learning methodology provides
for the students involved.

(1) To train teachers in digital skills and active pedagogies.

(2) To promote the university approach to society. This is directly related to Sustainable Development Goal
(SDG) 17, since alliances and action networks will be created, to implement the 2030 Agenda. Teachers,
students and organisations will collaborate closely in students (and teachers) learning process, which is
transformed in community service.

(3) To integrate the SDGs in higher education: activities will be proposed and resources will be provided to
make this possible in different disciplines.

(4) To promote innovation, resilience, leadership, and sustainability starting individually and reach institu-
tions and governments. It also seeks to promote real gender equality; that is to say, not with activities
that have the title of equality but integrating this equality into all the activities that are developed in
the project.

64



The SL methodology exhibits key features that support the achievement of these objectives. It is an innovative
and active pedagogical strategy that allows sustainable development goals to be worked on in a natural way, fosters
connections between students and society, and enables the development of transversal skills. For these reasons,
this article presents some of the actions developed within the GIRLS project to implement and disseminate the
SL methodology among university students and professors [6].

As a starting point, it is worth reflecting on the relevance of this methodology in higher education. The
answer should be affirmative. First, the university has a social responsibility: to educate students not only for
employment, but for active, responsible citizenship. And secondly, in fact, this mission is reflected in educational
legislation. The regulations prior to the current education law, called LOU (Spanish education law 2010), stated:
“Universities shall promote practices of social and civic responsibility that combine academic learning in the
different degrees with the provision of service to the community, aimed at improving the quality of life and social
inclusion” [8]. Science and engineering students often do not have opportunities to develop personal and social
skills and competencies during their undergraduate studies. Their programs tend to focus almost exclusively
on technical content, leaving little room for the development of so-called “soft skills”, such as communication,
teamwork, critical thinking, and a sense of responsibility. Service-Learning offers an opportunity for students to
address this gap, via participating and engaging in activities that respond to human and community needs in
their immediate environment. The current Spanish Organic Law of the University System (LOSU) [9] dedicates an
important space to educational innovation and improvement of the quality of teaching in higher education. In this
context, it mentions various active and participatory methodologies, including Service-Learning, a methodology
that combines academic learning with community service. Key points highlighted by LOSU in relation to SL
include:

e The promotion of active teaching methodologies that favor student participation, practical learning, and
social commitment.

e The framing of SL as a methodology that addresses real-world social challenges, contributing both to
the student training and to the improvement of the community.

e More specifically, the promotion of pedagogical innovation and cooperation with the social environment,
which is directly applicable to SL projects. In this way, the law encourages universities to implement
methodologies such as SL within their educational programs, favoring a more comprehensive training
connected to contemporary social challenges.

e The recognition of the need to comprehensively assess student competencies within SL initiatives, both
in terms of academic achievement and social impact.

In summary, LOSU supports and promotes the use of methodologies such as SL, recognizing them as key tools
for a more inclusive, participatory, and socially engagement-oriented education. And this is precisely why this
innovative methodology is being promoted within the European GIRLS project [7].

Regarding the SDGs, the adoption of the 2030 Agenda for Sustainable Development gave society a new impetus
to work towards improving living conditions and promote human well-being [10]. The fourth SDG is entirely
dedicated to “ensure inclusive, equitable and quality education, promoting lifelong learning opportunities for all”.
Education is considered a fundamental tool to generate the changes in lifestyle and thinking necessary for the
sustainable development of society. In this context, universities play a fundamental role and SL offers a meaningful
pathway to strengthen the social dimension of the teaching-learning process. In this sense, the university is open
to learning experiences, using innovative methodologies and making it easier for students to leave their classrooms
and experiment in other environments.

This article presents a selection of Service-Learning experiences conducted with undergraduate science and
engineering students, as well as with master’s students preparing to become secondary school teachers. It also
presents several initiatives aimed at promoting this powerful approach at all educational levels, such as the
organization of workshops for university professors and the publication of articles in various formats.

2. SERVICE-LEARNING IN HIGHER EDUCATION

How can the SL methodology be introduced into teaching practice in higher education? The first step is to look
around and to identify potential community partners and organizations with which to collaborate. Universities
often maintain institutional agreements with a wide range of associations, making this process easier. At the
Universidad de Salamanca (USAL), a list of such institutions can be found at the link: https://sas.usal.es/
participacion-y-voluntariado-2/entidades-con-acuerdo-de-colaboracion/.
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FIGURE 3. Phases of a SL project included in the guide developed by the European
GIRLS project: Generation for innovation, resilience, leadership, and sustainability[7].

The next step is to work on the phases of the SL methodology: observation, preparation, action, reflection,
registration, evaluation, and acknowledgments. To support this process, a guide (Fig.3) has been developed by
the GIRLS project [11] (https://girlsproject.eu/sl-projects/). This Service-Learning guide was developed to help
both teachers and students immerse themselves in the methodology. It outlines each step in detail and functions
as a working notebook where students participating in a Service-Learning project can record each phase, ensuring
they internalize the steps while also capturing all the information.

Below are some Final Degree Projects, carried out by Science and Engineering students, as an example.

2.1. Analysis of the acoustic quality of the spaces in the Trilingual Building. Oral communication in
educational classrooms is essential, that is why classroom acoustics are specially important. The intelligibility of
speech depends on the quality of the acoustics, which allows correct teacher-student communication and makes
it possible for students to learn properly, avoiding the need for teachers to force their voices to do so. Two key
parameters, reverberation time and background noise level, are used to assess the acoustic quality of a classroom.
Hence, regulations define procedures for measuring these parameters and set recommended values based on the
specific function of each space. In this Final Degree Project [12], developed by B.M. Bustillo, a study of the
acoustic quality of the classrooms and laboratories most frequently used in the Physics Degree of the Faculty of
Science of the Universidad de Salamanca is carried out. The objective was to verify whether they comply with
the recommendations of reverberation time and background noise level given by the current regulations of the
Castilla y Ledén region. In addition, a survey is carried out among the teachers who usually teach classes in the
selected spaces, to find out their perception of the acoustics of the classrooms. Finally, the results obtained are
analysed and solutions to improve the acoustic quality of these spaces are proposed. This initiative represents a
Service-Learning project that allows the knowledge acquired in the Physics Degree to be increased and applied
to a real problem, allowing an exchange of information between students and the community. Figure 4 shows the
floor plans of some of the classrooms selected for experimental measurements, as well as photographs of them.
Above, on the right, student B.M. Bustillo presents her work at the LaIDTC conference [12].

2.2. Disclosure of statistical errors. A group of students from the Higher Tech. School of Industrial Engi-

neering of the Universidad de Salamanca disseminated statistics carried out an outreach activity aimed at seniors
participating in the experience university program, where they presented their project entitled “Disclosure of
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FIGURE 4. Plans of some of the classrooms selected for the experimental measurements,
as well as photographs of them. Up, on the right, the student B.M. Bustillo presents her
work at the LaIDTC conference [12].

statistical errors”. Through this initiative, the students not only applied their technical knowledge but also en-
gaged in an important exercise of science communication, adapting complex statistical concepts to a non-specialist
audience in order to raise awareness of common mistakes in the use and interpretation of data.

Another SL Statistical project was developed involving several groups of students from the Industrial Engi-
neering, Statistics, and Labor Relations degrees at the Universidad de Salamanca. These students collaborated
with the ASCOL association (Association against Leukemia and Blood Diseases), which is part of the AELCLES
group [13], contributing their skills to support the organization’s work. This project emphasized the social impact
of statistics by demonstrating how academic knowledge can be transferred beyond the classroom to provide real
value to patient associations and the wider community [3, 14].

3. SERVICE-LEARNING FOR FUTURE TEACHERS

This section includes some of the Master’s Thesis projects that students from the Master’s Degree in Secondary
Education Teaching (“Méster Universitario de Profesorado de Educacién Secundaria, Bachillerato, Formacién
Profesional y Ensefianza de Idiomas - MUPES” https://www.usal.es/master-secundaria) [15] have completed with
students in recent years.

3.1. What is behind the plug? Attention to diversity in the subject of Physics and Chemistry.
Attention to diversity and inclusion are fundamental aspects in current education, with the goal of effective
learning for all students. In this context, this Master’s Thesis [5] develops a learning situation “What is behind
the plug?”, which responds to the different abilities, rhythms, and learning styles of the students. It is proposed for
the 3rd course of secondary education (E.S.O.) for diversification with students with special educational needs.
The project was carried out in collaboration with members of the Aviva Foundation [16] (Fig.5) and students
who attend the “Comedor de los Pobres” (Soup kitchen for the poor). It contemplates the curriculum of the
subject of Physics and Chemistry, as well as aspects related to the subject of Technology and Digitization. The
methodological pillars of this learning situation are Service-Learning, gamification and problem based learning,
trying to bring physics closer to disabled people. It is intended that students are the protagonists of their own
learning, so that the role of teachers is relegated to that of a mere guide. This approach allows the development
of the competence of learning to learn. During the sessions, students visualize experiences and play games related
to various physical phenomena to understand the essence of energy transformations, as well as the generation
and transport of electrical energy (Fig.6), prioritizing experiential learning. In addition, the construction of an
electrical circuit is proposed, promoting collaborative work and problem solving. It is hoped that the experience
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FIGURE 5. Student I. Rodriguez (center) with a group of young people from the Aviva
association, conducting a workshop on electricity ‘What is behind the plug?”.
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FIGURE 6. Examples of some of the activities carried out during the workshop ‘What
is behind the plug?”. On the left, participants draw elements that require electricity to
function, and on the right, they experiment with the key elements of a real electrical
circuit.

will spark interest in science and that they will learn about the use of renewable energy sources as an alternative
energy source [5].

3.2. Feel like a scientist in Salamanca. The use of didactic routes offers numerous benefits for both students
and teachers. Due to the non-existence of this type of routes for the subject of Physics and Chemistry in the city
of Salamanca, the following activity is proposed “Quimique-ando: siéntete cientific@ en Salamanca” [17] (Spanish
wordplay that combines chemistry and walking). It is a methodological route of eight stops through the city of
Salamanca for students of 4th year of secondary education (E.S.O.). The topics to be dealt with at each stop
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