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Abstract  
This paper describes effective extreme e-service learning (e-SL) practices in Croatia, Italy and 
Romania. In University of Zagreb (Croatia), e-SL projects were implemented in the field of information 
sciences, where robots and Minecraft Education were used by university students to digitally empower 
the school children, but also to teach them foreign language and cultural heritage. In University of 
Bologna (Italy), students had the opportunity to set up a virtual SL museum which allows visitors to 
experience a realistic environment and to leave feedback on SL projects and protagonists, as in a real 
art exhibition. In University Politehnica of Bucharest (Romania) students implemented two e-SL 
projects: one aimed at developing a monitoring system for the electrical parameters of an off-grid 
solution that can forecast energy production and thus a more efficient use of renewable energy and 
another were IoT solution for collecting the air quality parameters was developed to sustain a 
comfortable living environment in a residential building. 
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1 INTRODUCTION  
The aim of the paper is to introduce effective practices of academic e-Service-Learning in three EU 
countries: Croatia, Italy and Romania. e-Service-Learning is a form of academic service-learning. 
“Service-learning is a credit-bearing, educational experience in which students participate in an 
organized service activity that meets identified community needs and reflect on the service activity in 
such a way as to gain further understanding of course content, a broader appreciation of the discipline, 
and an enhanced sense of civic responsibility.” [1]. Compared to traditional service-learning which, 
according to the evidence from European Observatory of Service-Learning in Higher Education 
(https://www.eoslhe.eu/), has already spread its roots in many European countries, e-Service-Learning 
(where the instructional component, the service component or both occur online) has only recently 
come into focus as a response to Covid-19. 

Waldner, McGorry and Widener [2] define e-Service-Learning (e-SL) as “an integrative pedagogy that 
engages learners through technology in civic inquiry, service, reflection, and action”. They also list four 
types of e-Service-Learning courses: Type I (the instructional component is fully online, and service is 
on site), Type II (instruction is fully on site and service component is fully online), Type III (instruction 
and service may be both on site and online) and Type IV (instruction and service are fully online). The 
identified types of courses bring various benefits (e.g. independence of time and space) and various 
limitations (e.g. technological challenges, communication barriers and teacher workload) [3]. 

Due to the Covid-19 outbreak that imposed restrictions in human face-to-face interactions and forced 
all universities to switch to online learning, academic service-learning in three large public universities 
in Croatia, Italy and Romania also changed its form to Type IV or extreme-Service-Learning. 

2 METHODOLOGY 
In Croatia, at the University of Zagreb, during the academic year 2020-2021, e-SL projects were 
implemented in the academic field of information sciences, where robots (micro: bit and micro: 
Maqueen) and Minecraft Education were used by university students to digitally empower the target 
group - upper elementary school children, but also to teach them foreign language and cultural 
heritage. Due to the Covid-19 pandemic and in the wake of the earthquake that hit the country, all e-
SL projects were implemented as extreme SL, where both learning and service occurred entirely 
online. The community partners in e-SL projects were city libraries as information and cultural centers 
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that had a need to promote the new collection available for young users (micro:bit and Maqueen 
robots). Also, the NGO for gifted children "DAR" was a partner with a need to provide gifted children 
with a new and uncommon learning framework in which they could experience alternative methods of 
learning about communication and cultural heritage. 

In Italy, at the University of Bologna (Unibo), Service-Learning course (Service Learning and 
Community Engagement Lab - SL&CEL) was offered in 2020-2021 as part of the formative offer on 
transferable skills in two campuses (Cesena and Bologna) in the second semester of the academic 
year. The SL&CEL course adds to the emphasis on competencies for personal realisation and 
employability, which is common across the 70 courses on transferable skills of the Unibo catalogue. It 
draws a special attention on development of civic competences and social responsibility, which are 
clearly identified as learning outcomes for SL courses.  Community partners of the course are active in 
the field of education, health promotion, marginality and social exclusion. In most cases in 2020, due 
to the pandemic and its restrictions, they interrupted the face-to-face activities (including SL). But in 
spring 2021 they were willing to offer students the opportunity to be involved in Extreme-Service 
Learning, as they were still struggling with pandemic uncertainty but also more and more aware of the 
opportunities offered by online platforms and tools to pursuit their (non-profit) scope. Out of 43 
students who enrolled in the course, most students were in engineering (N=31), few were in archive 
science (N=4) and enology (N=3). Males were more represented than females (24 vs 19). The course 
instructors decided to offer to three students enrolled in the course the opportunity to set up a "virtual" 
SL museum as part of their SL project. It was clarified that the museum would have hosted the SL 
experiences of their peers, offering the museum curators the special position and responsibility of 
building a place to valorise them and promote civic culture.  

In Romania, within ENGAGE STUDENTS Project (engagestudents.eu) funded under ERASMUS+ 
Programme that the University Politehnica of Bucharest has coordinated, several service-learning 
projects have been scheduled to be implemented in the second semester of academic year 2020-
2021. Due to the unexpected Covid outbreak that occurred and imposed restrictions in human face-to-
face interactions, the initial scenario of implementing service-learning projects in a classical way has 
been shifted to a full virtual approach. To cope with this unexpected change, a Service-Learning Hub 
has been developed to offer an interaction platform between the students, teachers and community 
partners and project topics have been adapted in order to be performed remotely and make use of 
remote laboratory facilities available within the passive house research laboratory. Both projects have 
been developed together with the NGO “Excelsior for excellence in education” that provided the 
design problems and the outcomes have been transferred to real environments for different 
community partners that are developing smart living environments.    

3 RESULTS 

3.1 e-SL projects in Croatia 

3.1.1 Project1: Learning through fun- micro:bit and micro:Maqueen workshops 
The goals of this project were to offer primary school children in grades 5th to 8th (11 to 14 years old) an 
innovative educational content during the school winter holidays.  

The micro:bit and micro:Maqueen interactive robotic workshops in this project were created with the 
aim of encouraging the development of skills of logical thinking and reasoning, problem solving and 
communication in school children. 

The other topic of the workshops was learning the basics of German language such as greetings, 
counting and self-presentation, and the learning itself took place through the basics of programming 
with micro: bit.  

At the beginning of the project, one of the biggest issues was that robotics is not part of the regular 
school curriculum and not all children have an insight into the basics of robotics, which cannot even 
arouse their interest in programming and robotics. Therefore, the workshops had to be as creative, 
innovative and interesting as possible in order to stimulate children’s interest towards robotics.  

In cooperation with community partner (city libraries), a maximum number of six participants has been 
agreed on, so that participants can work in a quality and individual way, considering that the 
workshops were held online due to the COVID-19 pandemic. 

4007



The primary benefit for the children was that they learned the basics of the German language, as well 
as basics of programming using micro: bit.  

Through the project, children developed their logical skills and made their first steps in the world of 
programming, which culminated in a final hackathon. They have mastered the basic logical concepts 
in the world of programming and implemented them with student supervision through various tasks. 

Children have discovered that a foreign language can be learned in an interesting and interactive way 
and it intrigued them to further learn a foreign language and robotics. 

The students of information sciences, in turn, gained an invaluable experience of teaching 
schoolchildren in emerging technology use. 

3.1.2 Project2: Acquisition of knowledge about cultural heritage through Minecraft 
Education Edition 

The idea of this project was to combine a topic that is already familiar and enjoyable for children - 
video games with the topic of cultural heritage learning and to merge these two into an alternative 
method of learning that is not present in regular schooling. Thus, the school children were provided 
with a new learning experience, as well as the use of student potential to agree on an appropriate plan 
for the implementation of workshops in which information and communication technology skills were 
intertwined with cultural heritage and pedagogy. 

The community partner in the project was an NGO for gifted children "DAR" in Zagreb, whose role is to 
support gifted pupils in the Republic of Croatia and beyond. 

The experience of learning through the video game "Minecraft Education Edition" allowed school 
pupils to step out of the common learning framework and experience alternative methods of learning 
about cultural heritage. In addition to the material covered through video games, pupils had the 
opportunity to learn about non-European cultural heritage through math assignments and board 
games that are specific to the Asian and African cultures. This was an attempt to upgrade the learning 
material in Croatian elementary school education, which is primarily West-centric and Eurocentric in 
nature (except for a small part of the material that is covered in subjects such as geography and 
history), as well as expanding children’s awareness of different cultures. 

The project also represented an opportunity for graduate students of the Faculty of Humanities and 
Social Sciences in Zagreb to demonstrate their transdisciplinary and interdisciplinary skills.  

3.1.3 Project3: Minecraft Education and Glagolitic script 
The plan of this project was to encourage primary school pupils to learn about the history of the 
Croatian language, more precisely about the Glagolitic script and the heritage that rests in the Old 
Church Slavonic texts. The project was implemented in the form of Minecraft Education Edition 
workshops under the supervision of students from the Faculty of Humanities and Social Sciences and 
librarians from the Marin Držić Children's library and the Savica city library via the Google Meet 
application. Glagolitic script has deep roots in Croatian literature and history and is considered the 
oldest Croatian script. That is why the goal of this project was to present and introduce children to the 
Glagolitic script in order to recognize its importance for Croatian heritage.  

Through e-Service-Learning children learned what the Glagolitic scripts is, how it was created and 
why, they studied the alphabet and what all its symbols represent. Another aim was to make learning 
as entertaining as possible, and the students decided to achieve this through the Minecraft Education 
Edition platform. This project was an ideal opportunity to raise pupils’ interest for cultural heritage 
through the Glagolitic script and Glagolitic heritage because it is the main source for understanding 
Croatian literary, cultural and national identity. Pupils were given the opportunity to learn about their 
language and culture and to become "promoters" and "guardians" of Croatia heritage.  

As a result of these workshops, school pupils will be able to recognize Glagolitic heritage, share 
knowledge about Glagolitic script and recognize the most important monuments, books and 
manuscripts in Glagolitic script in Croatia. They have also acquired a new skill - writing and reading in 
Glagolitic script. In addition to this, pupils learned how to navigate the Minecraft Education Edition 
platform, which contributed to the improvement of their IT skills. 
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3.2 e-SL projects in Italy 
The museum curators (three students in the field of engineering management) discussed with the 
course instructors the objectives and the value propositions of the museum, which was used to choose 
the museum platform and design its specific features. The curators opted for Mozilla Hub platform as it 
was open and accessible. They also decided to offer visitors the opportunity to experience a realistic 
environment (e.g., participants can hear the video better if they come closer to the frame; visitors are 
invited to turn they mic off, as others could hear them, if not they can chat with other participants, etc.)  
and to leave feedback on Service-Learning projects using emoticons and reaction, as in a real art 
exhibition. The curators took their mission very seriously and they decided that, while studying the 
platform and its features, they also needed to understand what they peers where doing as part of their 
ESL in order to provide guidelines to prepare the “art piece” to be exposed in the museum. Therefore, 
they attended all the reflective sessions of the course as “observers” and had special reflective 
sessions with the instructors. The curators also decided that the museum had to be accessible to an 
international audience, and asked their peers to produce an English version of their piece of art (or 
add subtitles and captions). Making the work of the different organizations visible in the community 
and their contribution to community development and well-being became more and more important in 
the vision of the curators and of the students. Going online with media products and allowing 
asynchronous and continuous access to those products were perceived as an added value of the 
virtual museum, in particular if compared to more traditional final celebration events. Students, in 
agreement with the instructors, suggested that all pieces of art should have a storyline conveying a 
civic message, and this was added to the instructions. The students produced 15 pieces of art 
(corresponding to the E-SL projects of the course). Most students produced videos to showcase the 
virtual service they did (e.g., providing online afterschool activities to vulnerable children) or the E-
product they created (an online crowdfunding campaign; a digital archive to keep track of products to 
sell to raise funds, a website etc.). All students perceived the opportunity to expose their own SL 
experience in the virtual museum as valuable and rewarding. 

We report some extracts from the reflective journals of the students commenting the opening of the 
museum which clarify which part of their experience they appreciated the most.   

I must add that hearing my tutor speaking so well of the work and commitment that 
N. and I had in the project made me very proud and even more sure of the importance 
of devoting part of our days and our lives to the people who inhabit the world with us. 

And finally, we had the opening of the Virtual Museum. Personally, I couldn't wait to 
peek at what my colleagues had done. So, I immediately logged in and wandered 
through the rooms. I liked all the projects and each of them had some traits in common 
with my experience; I recognized the spirit of solidarity, the understanding of one's 
own actions for the development of others, the need to empathize with the reality of 
the association. It was also an excellent opportunity to get to know non-profit 
associations that I had never heard of.  The museum was created to preserve, 
enhance and communicate our work and I felt very pleased with myself and also a bit 
proud to be in this group of young people who have decided to tackle this highly 
educational and training project.  

The quotes emphasize the importance of receiving public appreciation from their site supervisors (and 
the general public), the significance of gaining public visibility as engaged students, and of using their 
experience-based knowledge to mobilize the community, thus contributing to their empowerment.  
Further efforts should be devoted (and this could be an objective of the SL course for the academic 
year 2021-2022) to disseminate the information about the museum an encourage the public visits to 
contribute to further civic learning.  

3.3 e-SL projects in Romania 

3.3.1 Monitoring off-grid systems through IoT solutions as part of promoting renewable 
energy sources in residential sector 

The project has been carried out by three MSc students enrolled within the Faculty of Power 
Engineering and aimed to develop a monitoring system for the electrical parameters of an off-grid 
solution by implementing a neural network tool that can forecast energy production and thus a more 
efficient use of renewable energy sources while using principles of the IoT architectures and cloud 
computing. The solution has been deployed and tested in the passive house research laboratory and 
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then has been taken by the community partner to be implemented as a solution that allows the 
exchange of electric energy within a small community. The main learning outcomes for this service-
learning project were as follows: to get acquainted with sustainable development goals and to 
understand the local sustainable challenges, to gain new knowledge related to different 
communication protocols, to understand the principles of the IoT architectures and cloud computing, to 
acquire new skills related to energy production from renewable energy sources, to understand the 
functionality of the components of an off-grid system, as well as ability to work in a teams, to overcome 
complex problems and to extend the solution to other environments within the real settings. 

3.3.2 Indoor air quality monitoring via RESTful API and HVAC control via IoT sector 
Clean air is essential to our health and to the environment, but since the industrial revolution, the 
quality of the air we breathe has deteriorated considerably. The project goal has been to develop a 
solution that can monitor, visualize, and assess the main Indoor Air Quality parameters, namely: 
relative humidity, temperature, carbon dioxide, and particulate matters. The project has been 
developed by two BSc students from the Faculty of Power Engineering, while the community partner 
was the NGO “Excelsior for excellence in education”. By implementing this service-learning project 
students gained new knowledge related to communication protocols, expertise about how applications 
can exchange data through web services (RESTful APIs) and new skills related to digital technologies 
applied in building sector. They learned the principles of the IoT architectures, to work in a team and to 
overcome complex problems and scale-up solutions to the other environments. The developed 
solution has been implemented and used to allow the regulation of interior comfort by controlling 
HVAC systems and to predict unhealthy conditions through live data analysis. 

4 CONCLUSIONS 
In Croatia, as a result of implementation of e-Service-Learning, elementary school children who used 
robots developed the interest in programming and robotics, skills of logical thinking and reasoning, 
problem solving, communication and basic foreign language skills. Minecraft Education has deepened 
pupils’ interest in the cultural heritage, since they learned Glagolitic script (a main source for 
understanding Croatian literary, cultural and national identity), while navigating the Minecraft 
Education platform contributed to the improvement of their digital skills. 

The virtual SL museum has been designed to display project of E-SL, showing that the alliance 
between technology and civic engagement can be highly formative and significant for students, and 
can contribute to enhance a different understanding of the world were human dignity, justice, and well-
being are embedded in any academic learning. 

The implementation of the two service-learning projects within University Politehnica of Bucharest 
fostered the students’ awareness regarding sustainable development goals with special regards to 
local challenges that experts with technical background should address and solve. Moreover, 
embedding service-learning within higher education curricula even from early bachelor programme, 
contributed to student engagement within the community, but also increased the attractiveness of 
academic activities and consequently their engagement towards education and research.   

To sum up, the integration of ICT into Service-Learning offers many opportunities, but it also presents 
challenges for academic teachers in terms of technology, communication, course design and allocated 
time. 
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