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The most relevant intersections in society include the relationship between universities and companies for a projection toward the sustainable employability of future graduates. Among the possible intersections, Service-learning (SL) is an educational proposition that may help university students to develop their personal skills, offering them opportunities to learn and practice civic commitment, improving their sense of social and citizen responsibility, and combining academic and community-service learning in a constructed programme where participants train by working on real needs of the environment to optimize and transform the latter. The development of SL programmes in university departments related to technical areas is posing a challenge to faculty members and students, thus it is important to explore this lack of programmes. The main aim of the present study was to identify SL projects and their topics through a systematic review, following the guidelines of the «Preferred Reporting Items for Systematic Reviews and Meta-Analyses» (PRISMA) declaration in the knowledge areas of Architecture, Computer Science, Environmental Engineering, Software Engineering, Computer Engineering, Artificial Intelligence, and Computer Languages and Systems, from the year 2008 to the year 2023. This review includes 128 articles, which were analyzed with ATLAS. Ti 22. The categorical system employed in this work emerged from the topics of the programmes identified in the selected articles, which were verified by experts in the mentioned fields of knowledge. The agreed categories were: accessibility, learning, social groups, courses, devices, infrastructure, games, environment, landscaping, heritage, software and web. The most relevant conclusions highlight that most of the articles refer to theoretical aspects of SL, showing a lack of data on the practical development of SL programmes and their impact on employability. The largest number of SL programmes are developed in the areas of Architecture, Computer Science and Software Engineering. Regarding the topics that are addressed in research, most of the articles refer to social groups, software, learning and accessibility.
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Introduction

Service-learning (SL) is an educational proposition that may help university students to develop their personal skills, offering them opportunities to learn and practice their civic commitment, improving their sense of social and civic responsibility, and combining processes of academic and community-service learning in a constructed programme where participants train by working on real needs of the environment to optimize and transform the latter, focusing on localized problems and local spaces that are open to experimentation (Kiers et al., 2020). Students participate in an organized service activity that satisfies the needs detected by the community, even empowering it in some cases (Bandi et al., 2021; Francisco and Moliner, 2010; Farooq et al., 2017; Farooq et al., 2018; García Gómez, 2011; Leung, 2016; Meyer et al., 2016; Osman and Petersen, 2010; Treviño and Cobreros Rodríguez, 2019). The aim of SL is that students understand the relationship between the needs of the community, their dynamics, and the results of the curriculum (Jordaan and Mennega, 2022).

If we can incorporate critical reflection to said process, we will ensure that students understand their learning experience and their social responsibility, as they will become aware of their own learning (García Romero and Lalueza, 2019; Petrov, 2013), transforming them into socially responsible citizens (Rego et al., 2020) and thus benefiting students, faculty members and communities (Chan, 2012). In this line, the university plays a core role in the attainment of professional, economic and social growth beyond the instructive process and the teaching-learning dynamics. The goal of universities is the development of internal mechanisms that promote a high level of scientific production, which must also allow training students with excellence-centered technical skills and personal, social and civic skills to respond to a society that needs creativity, solidarity and social justice. SL poses the exercise of citizenry, not only in terms of the search for scientific and technological knowledge, but also regarding the application of activities aimed at solving problems and responding to the demands of the community (Castanheira País et al., 2022). The third objective of universities implies a commitment with the communities and populations where they are located, identifying weaknesses and problems, perceiving the existing resources and collaborating in the design and implementation of solutions that lead to social change.

SL is interesting as a pedagogical approach, since committed students engage the communities, and committed communities collaborate with local development and cooperate to contribute with new research to universities. Students realize that learning expands to other dimensions of their lives and that the learned concepts can be applied outside of the university context. Moreover, SL is related to a concept of learning that is defined as a social process that includes dialogue among the faculty, the student and the community. The results show that, when academic learning is integrated with community experience, students acquire both social and academic skills, while they develop critical awareness of the real world, which is all beneficial for their transition to the job market (Bermúdez Aguilar and González Sosa, 2022; Holland and Madey, 2019). Furthermore, faculty members point out, among the main benefits of SL programmes: team work, communication skills, and the development of personality in the personal, social and professional scopes.

At this point, it is important to highlight that, since the mid-1990s, in higher education, the development of SL programmes has been common in faculties of humanities, although authors such as Álvarez Castillo et al. (2017, p. 103) warn about the delay of its implementation in Spain, especially in university teaching, where its application is being slower and costlier than in other education levels, as is the case of technical faculties, particularly in technical departments. In these faculties, teaching may continue to be focused on transmitting knowledge to the students for the realization of their professions, disregarding the civic role that students must play in society (Cowan et al., 2013; Suspitsyna, 2012). On the other hand, Leung (2016) considers that this may be due to the fact that technical subjects in engineering and architecture have greater difficulties to address complex social problems and issues of civic commitment in an efficient manner through their specific disciplines (Jones et al., 2013). However, it is known that these disciplines play a key role in the development of solutions for the major present and future challenges that the world societies are facing. Therefore, one of the main challenges of the study plans of engineering and architecture students is to adapt the subjects to the realities of the world of work and the demands of community and socio-educational services. In these terms, SL is similar to a problem design in which students participate in an organized service activity that meets the needs of the community and a reflection on the service activity, thereby obtaining a greater understanding of the content of the course, a broader view of the discipline and a greater sense of social responsibility (Riaji et al., 2021). According to these authors, the skills and competences developed by engineering and architecture students include: positive and effective communication; teamwork and participatory work; multidisciplinary teamwork; alternative learning environment for students with a learning style different from that of traditional lectures; capacity to assume professional and ethical responsibilities; and capacity to understand the impact of the solutions of these disciplines in a global and social context. On their part, the role of faculty members in these areas is that of a technical or organizational guide or counselor who intervenes, occasionally, to supervise the progress of the work. Thus, the faculty member provides a stimulating environment for students, enables creativity and innovation in teaching, and offers opportunities to create alliances and to build a community. A movement is growing to go beyond mathematics and science, ensuring that students become agents of change, pacifiers, social entrepreneurs and facilitators of sustainability and human development (Amadei, 2018; Birzer and Hamilton, 2019; Salam et al., 2019).

Service-learning in engineering and architecture is aimed at non-profit organizations, local communities (civil society), educational centers, associations, companies, cooperative companies, museums, etc., which do not have the skills and budget required to solve their problems and, therefore, need members and employees with the necessary skills and techniques to solve issues and problems in order to improve the production quality or the attainment of the set goals (Esguevillas et al., 2019).

In the last years, some studies have shown the use of agile computer methodologies for software development, in response to the growing and urgent need for computer technology to be more responsible and ethical (Kumar and Kremer-Herman, 2019). Figure 1 shows the flow chart of the studies identified based on PRISMA 2020. These methodologies allow improving the skills of students and developing high-quality software applications in a work context that is similar to the professional context, based on the experience of faculty members for the development of projects addressing defined needs with older people, people with disabilities or disadvantaged environments, reducing the student dropout rate and encouraging them to familiarize with the solidarity of implementing community learning projects through the introduction of technology (Flores, 2020; Yamagata et al., 2013). Studies such as that of Carcelén (2019) highlight a greater influence of the SL methodology on student motivation (Romero Ariza and Pérez Ferra, 2009), a greater satisfaction with the use of said methodology, a lower dropout rate, a greater success rate, and the attainment of better marks; students even have the opportunity to train, research and act (Ruiz-Pardo et al., 2018).
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FIGURE 1
Flowchart of the studies identified based on PRISMA 2020.


To sum up, to provide a synthesis and description of the current status of ApS projects in the knowledge areas of Architecture, Computer Science, Environmental Engineering, Software Engineering, Computer Engineering, Computer Engineering, Artificial Intelligence and Computer Languages and Systems.



Methods

The systematic review of this article followed the guidelines of the «Preferred Reporting Items for Systematic Reviews and Meta-Analyses» -PRISMA 2020 declaration (Page et al., 2021). This guide was designed to provide a synthesis of the state of the art in a specific area, from which it is possible to identify future research priorities, as well as to address questions that could not be answered otherwise by individual studies, allowing the reader/researcher to reach a greater understanding of the analysis and of the results presented in the current work.

The search terms were: Architecture, Computer Science, Artificial Intelligence, Computer Languages and Systems, Applied Mathematics, Electronic Technology, Software Engineering, Computer Engineering and Health Engineering. Each area was linked to SL, higher education, methodology, citizen training, professional training, service objectives, and learning objectives.

The 128 studies included in the review are distributed in the following manner: Architecture (23), Computer Science (17), Environmental Engineering (3), Software Engineering (17), Computer Engineering (13), Artificial Intelligence (7), Computer Languages and Systems (4), Theoretical Fundamentals of SL (44).



Data analysis

The selected articles were analyzed with ATLAS.ti 22 software. Coding entities were created, although, during the analysis, open coding was used to add codes that were previously not included. Then, we carried out a cross-tabulation analysis for the code-document table. With this analysis, we could extract the results of the codes linked to the different analyzed documents, consulting the absolute frequencies and percentages for each code. The resulting category system, after agreement was reached among the authors, consisted of seven dimensions, which corresponded to each of the following knowledge areas: Architecture, Computer Science, Environmental Engineering, Software Engineering, Computer Engineering, Artificial Intelligence, and Computer Languages and Systems. The following categories were elaborated: accessibility, learning, social groups, courses, devices, games, environment, landscaping, heritage, software and web.



Results

Figure 2 presents the knowledge areas with the most frequent codes. Computer Science includes the analysis of the design and implementation of computer programmes and database projects for companies, NGOs or other institutions; the creation of data systems in community profiles to detect users’ needs (CCSO); the creation of workshops to help non-profit associations in the face of technological challenges; and the creation of networks between school and university to support computer science teaching (CCAP), social groups (CCCS) related to the recycling, installation and setting of old personal computers to transform them into functional devices for NGOs, and to the design of socially relevant computing systems for social change. Regarding Software Engineering, as in the case of Computer Science, the most frequent codes refer to the creation of software (ISSO), developing software application to attend to people with disabilities; the creation of educational software for educational centers at all stages (primary, secondary and higher education, as well as tutorial programmes); and the design of courses or workshops (ISCO) to work on the ethical impact of technologies on university students and to solve problems through the construction of a Second Life environment for students. In the area of Architecture, most of the SL studies refer to topics related to infrastructure (ARIN) (planning of design elements and green areas in neighbor and/or university communities; creation of functional areas [usefulness and comfort]; accessibility [parks, pavements, public spaces in general]; and open construction approaches for sustainable housing) and attention to social groups (ARCS) (design and construction of homes for families in need; participatory urban planning [institutional, social and civic agents]; and design and preparation of rural houses). In Computer Engineering, most of the articles refer to social groups (IICS) (creation of webs accessible to people with visual, auditory, cognitive, physical, neurological and speech disabilities; design and fabrication of low-cost devices in cooperation with communities in need; software for people with Alzheimer’s disease; and development of computer-assisted, educational, leisure products for children with disabilities.
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FIGURE 2
Most frequent codes.


Evidence is shown in Figures 3–5 as a complement to the data provided in Figure 2 for the most frequent areas and codes. Figure 3 presents the evidence of the studies of the two fields of knowledge with the largest number of codes: code ISSO (Software) in the case of Software Engineering, and code CCSO in the case of Computer Science.
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FIGURE 3
Most frequent codes with evidence.
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FIGURE 4
Learning evidence.
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FIGURE 5
Social groups.


Figure 4 reflects the studies in Computer Science and Artificial Intelligence that were focused on learning as a relevant topic of SL. Computer Science includes works related to the school-university association to support computer science teaching and the analysis, design and implementation of computer programmes and database projects for companies/NGOs/institutions. Artificial Intelligence shows studies that allude to courses for primary and secondary education about robotic competence, artificial intelligence solutions to help people with special needs, and educational software for children with autism spectrum disorder using humanoid robots to promote the development of social interaction skills.

As is shown in Figure 2, the social groups code is also among the most frequent. Figure 5 presents evidence for the areas of: Architecture (ARCS) (environmental projects to preserve natural/cultural resources; design of a primary school yard; planning of a center for community development and sustainable infrastructure; and reuse of old trains to develop housing and working environments in a specific community) (Albright et al., 2020; Corroto, 2014; Cowan et al., 2013; Treviño and Cobreros Rodríguez, 2019); Computer Science (CCCS) (“attracting a group of students with diversity and involve them in dissemination activities among younger students to help create a line of work in computer science” (Dahlberg et al., 2010, p. 169); “VRI is developing a web-based software to facilitate the process of connecting volunteers to the adequate opportunities” (Linos and Bailey-Kellogg, 2003, p. 336); “In computer engineering and science, commitment usually lies in the design, execution and support of projects for NGOs, human service agencies, educational institutions and governmental agencies” (Oakes et al., 2014, p. 1); “students learn to analyze the problem of the information system of a client and to determine the requirements for the solution; design an adequate database solution; use tools for software design and development; communicate and interact with a client at a professional level; prepare effective documentation; and ethically interact with all the people involved in a project (Weitl-Harms, 2022, p. 243); Computer Engineering (IICS) (“students will design and implement a cost-free and remote web-development workshop (Kearney-Volpe et al., 2021); “design of smart cards to pay for commute trips, transportation cards for older and vulnerable people” (Clua and Feldgen, 2020); “design and implementation of a cost-free and remote web-development workshop to present HTML, CSS and JavaScript to users of a community” (Kearney-Volpe et al., 2021); and the students visit local governmental and non-profit agencies to offer solutions to computer problems (Al-Khasawneh and Hammad, 2015). Han-Ying et al. (2015, p.5) “designed a classification model using naive Bayesian networks to predict the benefits of service-learning perceived by the students; by linking the personal profiles of the students and their comments about the service-learning experiences, we can predict their attitudes (level of perceived benefits) toward service-learning.”



Conclusions and implications

In the systematic review that was carried out, we identified the SL projects and their topics in the fields of Architecture, Computer Science, Software Engineering, Computer Engineering, Artificial Intelligence, and Computer Languages and Systems, considering the agreed categories of accessibility, learning, social groups, courses, devices, games, environment, landscaping, heritage, software and web.

The most relevant conclusions include that most of the articles refer to theoretical aspects about SL programmes. The largest number of SL programmes are found in Architecture, Computer Science and Software Engineering. Regarding the addressed topics, most of the studies refer to social groups, software, learning and accessibility.

In the area of Architecture, most of the SL studies refer to topics related to infrastructure for social groups and the use of computer methodologies for software development. They highlight themes such as: the design and planning of green areas in neighbor and/or university communities; the creation of functional areas; the remodeling of parks, pavements and accessible public spaces; the design and construction of homes for families in need; participatory urban planning; and the design and preparation of rural houses. In Computer Science, the topics are related to: the design and implementation of computer programmes; the creation of data systems in community profiles to detect needs; the development of workshops about technological challenges; the creation of school-university networks for computer science teaching; and support for social groups about recycling and setting functional personal computers and socially relevant systems. In the area of Software Engineering, the most frequent topics were: the development of software applications for attention to people with disabilities; the creation of educational software and tutorial programmes; and the design of courses and workshops about the ethical impact of technologies. In Computer Engineering, most of the studies refer to social groups with, for example: the creation of webs accessible for people with visual, auditory, cognitive, physical, neurological and speech disabilities; the design and elaboration of low-cost devices in cooperation with communities in need; software for people with Alzheimer’s disease; and the development of computer-assisted, educational, leisure products for children with disabilities. In the area of Artificial Intelligence, the studies addressed: courses about robotics for primary and secondary education students; artificial intelligence solutions to help people with special needs; and educational software for children with autism spectrum disorder using humanoid robots to promote the development of social interaction skills. All these programmes are carried out in companies, NGOs, non-profit organizations, educational centres, neighbor associations, and other institutions.

To conclude the analysis of this systematic review, we propose a reflection and a challenge to encourage the analyzed fields of knowledge to adapt their subjects to the realities of the world of work and to the demands of community and socioeducational services (Wolfand et al., 2022). SL programmes allow improving the personal and social skills of students and to develop software applications in a labor context that is similar to the professional context, based on the experience of faculty members for the development of projects, addressing needs defined with older people, people with disabilities, and disadvantaged environments. In many of the analyzed studies, the authors propose that, with SL programmes, students reduce their dropout rate and familiarize with solidarity through the introduction of technology (Chen et al., 2021; Díaz-García and y López De Asiain, 2022; George et al., 2020; Mouza et al., 2021; Sulaiman et al., 2020; Wolfand et al., 2022).

Following the contributions of improvement for the development of SL programmes, we agree with Han-Ying et al. (2015) in the design of future studies to enrich the predictor variables from the profile of the students and the internal responses. Similarly, we agree with Treviño and Cobreros Rodríguez (2019) that the work of the students and the community must result in the co-design of propositions of high social impact through key strategic actions that include the construction of small-scale and environmentally responsible projects, balancing the need to preserve the natural/cultural resources. The learning of university students in SL programmes is a booming pedagogy in higher education in these fields of knowledge. Thus, we propose the development of this methodology as a potential tool to increase the participation of students, as well as their diversity in the analyzed knowledge areas (Clua and Feldgen, 2020; Muller et al., 2015; Oakes et al., 2014).

This study is framed within a project about the design of Entrepreneurship and service-learning (SL) programmes, organized and funded by the Secretariat of Educational Innovation of the University of Seville during the years 2023 and 2024.
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