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The 5th International Conference on Higher Education Learning Methodologies and
Technologies Online (HELMeTO2023) confirmed a growing interest in the topics of
higher education learning methodologies and technologies, as well as the relevance of
the interdisciplinary approach that characterizes our community.
This increased interest drove us to translate the HELMeTO event from a workshop to
a conference (for the second year), hosting a higher number of contributions from
several countries and bringing a more international perspective on the topics. During
the presentations and talks, it became clear that there is a complex relationship
between technology and pedagogical approaches. These discussions also brought up
new emerging topics, such as the potential role of learning analytics, artificial
intelligence, augmented and virtual reality, and big data analytics. Additionally, the
importance of tutorship and learning design in online learning was emphasized.

The Department of Humanities at the University of Foggia hosted the 2023 edition of
HELMeTO. This was the second in-person event since HELMeTO 2020 and 2021
were conducted fully online due to the Covid-19 pandemic. We received 108
submissions from over 313 authors and 19 countries (Algeria, Brazil, Croatia,
Estonia, Germany, Italy, Japan, Latvia, Malta, Morocco, Netherlands, Poland,
Slovakia, Slovenia, Spain, Sweden, Switzerland, Ukraine, United Kingdom), thus
confirming the growing interest from the scientific community in the conference and
its international scope.

The 2023 edition of HELMeTO  featured dozens of high-quality contributions spread
across 11 special tracks and two general tracks. This volume provides an overview of
the current international context of online learning. Theoretical approaches,
technologies, and practical cases are covered in-depth, making it a valuable resource
for scholars and researchers interested in online learning and the future of education
from pedagogical and technological perspectives.

This editorial does not aim to systematically review every publication but rather
provide a general overview of each track, assisting readers in deciding what to pursue
further. To this extent, General Track 1 is focused on  “Online pedagogy and learning
methodologies”. It presents how to design a survey, how to implement social learning
for professional development, the outcome of using a machine-learning app on peer
assessment, and the after-effects of COVID-19 in Higher Education.
General Track 2 is focused on “Learning technologies, data analytics, and
educational big data mining as well as their applications”. It presents predictions
both in course quality and in students’ success. It also presents analytics on a specific
MOOC and on university data cultures, as well as a deep analysis of digital tools and
the related roles.

Special Track 1 is focused on “Smart Systems for context-aware Education”. It aims
to create a platform for discussing the latest research trends and applications of smart
systems integrated with artificial intelligence approaches for context-aware education.
It provides an opportunity for instructors, researchers, instructional designers, and
administrators to identify and discuss new and promising research directions in this
challenging field.



Special Track 2 is focused on “Emotions and art in higher distance education”. It
aims to collect and analyze eLearning practices that focus on the role of emotions in
university courses. It invites teachers and researchers to reflect on the relationship
between emotions, community building, and art, and to reconstruct teaching methods
and participatory mechanisms that clarify this relationship. Specifically, the track
focuses on the following aspects: emotional presence in building an online learning
community, aspects of interaction (such as emotional intelligence, empathy, and
affect), emotional responses experienced in an e-learning environment, and the effects
of emotional presence on disciplinary knowledge.

Special Track 3 is focused on “Performing art-based methodology to improve online
learning experiences”. It aims to investigate how a specific laboratory teaching
experience, which is conducted remotely and focuses on performance, can impact the
perception of the empathic relationship, learner interaction/engagement, and the
perception of non-verbal cues such as body language, gaze, and tone of voice. These
factors are crucial to establish a meaningful teaching process that promotes
participatory online learning experience, emphasizing a shift from a mere
"experience-of" some object to an "experience-with" that involves active engagement
and collaboration among learners.

Special Track 4 is focused on “E-learning for providing “augmented” mathematics
education at University level”. The use of technology, especially the internet, cannot
be overlooked in any aspect of modern life. In the field of education, students
naturally turn to digital resources like videos, tutorials, and mathematical software.
This poses a challenge for university teachers to create new learning environments
that integrate both traditional and digital resources, and utilize them to enhance
students' learning experiences. It is important to explore how technology can be
leveraged to create new and innovative teaching methods that provide students with
augmented learning experiences.

Special Track 5 is focused on “Supercyberkids! The importance of promoting
cybersecurity education among teacher education students”. It aims to facilitate the
exchange of research results, experiences, and products related to cybersecurity
education in primary school settings, including teachers and parents. Its ultimate goal
is to explore new ideas and trends in gamification platforms and specific games
related to cybersecurity, with a focus on teacher education and professional
development as a reference context.

Special Track 6 is focused on “Effects of high-performance artificial intelligence
systems and immersive technologies in education”. It aims to discuss the impact,
potential, viewpoints, merits and drawbacks of both high-performance AI systems and
immersive technologies in the field of education. It includes contributions related to
the impact of new AI systems on education, novel artificial intelligence systems to
bolster education, the use of readily available AI systems for education from the
perspective of students and teachers, supportive AI for creating XR scenarios, XR in
education and teaching.



Special Track 7 is focused on “The future of learning: Exploring the intersection of
posthumanisms, e-health, technologies, and artificial intelligence in education
innovations”. This track covers new research directions in e-health education,
including virtual reality, gamification, mobile health, and personalized healthcare. It
also explores the challenges and opportunities of integrating e-health technologies
into clinical practice and the ethical considerations of using them. Additionally, it
addresses health equity and implementation of e-health education interventions in
diverse settings.

Special Track 8 is focused on “Technology-based learning interventions in higher
education for combating inequalities and increase the psychological well-being of
youngsters”. The purpose of this special track is to gather reflections, best practices,
and experiences related to the use of serious games and digital interventions in higher
education. The goal is to ensure inclusive environments for youngsters that help
improve their well-being, combat inequalities and promote psychological wellness.

Special Track 9 is focused on “Innovative inclusive university”. It aims to encourage
discussions, sharing of best practices, and personal experiences regarding the latest
teaching methodologies that promote inclusion in higher education. This track puts
emphasis on the use of new technological tools that support truly inclusive teaching.

Special Track 10 is focused on “Beyond borders: exploring immersive environments
and new didactic approaches in higher education”. The aim and scope of this track
are to identify the key elements that arise from studying immersive reality in higher
educational contexts. Additionally, it aims to develop innovative teaching models and
approaches for higher education students and lifelong learners, while exploring
theoretical and practical settings for the construction and management of knowledge.
Finally, the track aims to stimulate interdisciplinary discussions on the topic.

Finally, Special Track 11 is focused on “Learning technologies and faculty
development in the digital framework”. It addresses two main areas of interest,
namely: online or blended approaches to academic/faculty development, and how
faculty development can enhance teachers' skills to design, implement, and assess
learning in a higher education digital environment. The track features research, best
practices, and experiences related to online or blended initiatives for faculty
development, as well as papers on topics such as the promotion of academic staff
profiles and skills development in the digital environment. These topics include
learning design, curriculum design, teaching methodologies, assessment, digital
publishing, open science, online learning, e-mentoring, e-tutoring, digital skills, and
related topics.

In summary, this book of abstracts provides a comprehensive overview of the
methodologies and technologies used in online learning in higher education. This has
been the focus of HELMeTO since its first edition. The book brings together



theoretical concepts and practical experiences related to online technologies and
learning. It is a valuable resource for anyone interested in this field.
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Renato Lombardo Università degli Studi di Palermo 
Antonella Lotti University of Foggia 
Jacek Marciniak Adam Mickiewicz University 
Federica Martino Università degli Studi di Palermo 
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1 Introduction and literature review 

Educational robotics (ER) activities are widely implemented in schools worldwide 

across all grades to develop computational thinking skills, promote Science, 

Technology, Engineering, and Mathematics (STEM) disciplines [1], and address the 

gender gap in these fields by engaging young female students [2]. The choice of 

educational robots and programming languages varies based on the grade level. 

Typically, programming languages used in schools can be categorized into visual and 

text-based programming languages [3]. Myers [4] argued that text-based languages are 

more suitable for professionals, while visual languages can support the teaching process 

for users of all ages. In K-12 schools, visual programming languages are predominantly 

used, aiming to present programming as enticing, creative, and easy to grasp, while 

providing user-friendly interfaces with various features [3]. 

This study aims to compare two commonly used visual programming languages and 

analyze which one is more intuitively attractive and interesting for compulsory school 

children, taking into account different school grades and gender distinctions. 

To answer these questions, a 45-minute escape game was developed based on the star 

model [5] in which children, grouped in teams of up to four, utilized the Thymio II 

robot and two different visual programming languages: VPL and Blockly. The game 

scenario involved the participants discovering how to program Thymio to follow a 

black line representing a ski slope. Prior to accessing the computer and the code, two 

riddles were presented, both essential for progressing in the game. One riddle required 

deciphering four small algorithms in VPL, while the other involved deciphering three 

programming sequences created with Blockly. Thymio is an open-source robot 

specifically designed for educational purposes [6], serving as a valuable tool for 

exploring the world of robotics and taking initial programming steps. It possesses 

various sensors and actuators at the hardware level, and can be programmed using 

different interfaces, including VPL and Blockly. 

The escape game was initially introduced to several school classes during the 'Science 

Festival' in Genoa (545 teams), held in the latter half of October 2022. Subsequently, it 

was presented to additional classes during the 'Sportech' event (59 teams) in the last 

week of January 2023. In total, 604 teams participated in the robotics activities. The 
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majority of participants were from middle school (67.8%), followed by primary school 

(20.9%), and a smaller proportion from high school (11.3%). Male-only teams 

accounted for 38.6% of the participants, while female-only groups constituted 35.1%, 

and mixed groups represented 26.3%. 

At the conclusion of the escape game, participants were asked to complete a 

questionnaire, which aimed to explore their perspectives on the presented programming 

languages. The questionnaire included inquiries about the languages used to write the 

code, languages they were able to explore, preferences, perceived ease of use, and level 

of enjoyment. Additionally, two questions were included to assess the participants' 

overall experience with robotics and programming. 

2 Results 

The findings of the study indicate that, overall, VPL is the most commonly used 

language (44.5%), followed by Blockly (37.6%), with a smaller proportion using both 

languages (17.9%). VPL is also the preferred programming language (47.7%), 

compared to Blockly (43.9%), with a small percentage having no preference (8.4%). 

Participants perceive VPL as the easiest language to use (57%), while Blockly is 

considered slightly less easy (37.6%), and both languages are seen as enjoyable, with 

VPL being slightly more fun (45%) compared to Blockly (40.2%), and again, a small 

proportion finding both languages equally enjoyable (14.7%). 

Chi-squared analysis revealed significant correlations between gender and language 

usage, language exploration, perceived ease of use, and enjoyment. Specifically, girls 

tend to choose VPL more frequently, while boys tend to choose Blockly. However, no 

correlations were found with respect to school grade. Additionally, a significant 

correlation was observed between prior programming experience and language usage, 

preference, perceived ease of use, and enjoyment. Participants with prior programming 

experience were more likely to choose Blockly, prefer it, find it easier to use, and 

consider it more enjoyable. Furthermore, logistic regression analysis demonstrated that 

children with prior programming experience are more inclined to choose Blockly over 

VPL, express a preference for Blockly, find it easier to use, and perceive it as more fun. 

Another analysis revealed that girls are more likely than boys to consider VPL a more 

enjoyable language compared to Blockly. 

3 Discussion 

This study aims to analyze the programming language preference among children, 

specifically between VPL and Blockly, in order to provide guidance to teachers on 

which language to choose to engage more K-12 students in programming. The findings 

reveal that children without prior programming knowledge prefer VPL, and girls also 

perceive VPL as more enjoyable compared to Blockly. These initial results suggest that 

VPL could be a more favorable choice to attract and spark the interest of children in 

programming. However, for expert users, Blockly appears to be more attractive. 
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By understanding the programming language preferences of different groups, teachers 

can make informed decisions about which language to adopt in order to maximize 

student engagement and interest in programming. 

References 

1. Chalmers, C.: Preparing teachers to teach STEM through robotics. International Journal of 

Innovation in Science and Mathematics Education, 25(4), 17–31 (2017). 
2. Sullivan, A., & Bers, M. U.: Investigating the use of robotics to increase girls’ interest in 

engineering during early elementary school. International Journal of Technology and Design 

Education, 29(5), 1033–1051 (2018).  
3. Garneli, V., Giannakos, M. N. & Chorianopoulos, K.: Computing education in K-12 schools: 

A review of the literature. IEEE Global Engineering Education Conference (EDUCON) (pp. 

543-551) (2015). 
4. Myers, B. A.: Taxonomies of visual programming and program visualization. Journal of 

Visual Languages & Computing, 1(1), 97-123 (1990). 

5. Botturi, L. & Babazadeh, M.: Designing educational escape rooms: validating the Star 

Model. International Journal of Serious Games, 7(3), 41–57 (2020).  
6. Mondada, F., Bonani, M., Riedo, F., Briod, M., Pereyre, L., Rétornaz, P., & Magnenat, S.: 

Bringing robotics to formal education: The Thymio open-source hardware robot. IEEE 

Robotics & Automation Magazine, 24(1), 77-85 (2017). 

 

 

 

 

 

 

 

3



Distance learning universities: an exploratory research in
tutoring practices in STEM

Lucia Martiniello[0000-0002-5194-6061], Sara Selmi[0009-0006-6334-4128] and

Gaia Turconi[0000-0002-5689-3210]

Università Telematica Pegaso, Napoli, Italy
lucia.martiniello@unipegaso.it, sara.selmi@unipegaso.it,

gaia.turconi@unipegaso.it

1 E-tutoring in Telematic University: an overview

Reflections on the identity of the e-tutor and the multifaceted nature of this role ([1])
within academic research still leave the question open as to whether it is "a role, i.e., a
professional profile, or a set of activities, i.e., a system of competencies that need to
be operationalized" ([2], p.19), in Italian Telematic Universities. The complexity,
fluidity and continuous evolution of e-tutoring ([3]), as well as the diversification of
its functions according to pedagogical models and learning environments ([4], [5])
and its strategic importance in the context of distance e-learning ([6]), can also be
guessed from the semantic richness of the term, which is often used to refer to
different thematic areas (e-moderating, e-mentoring, media-education, virtual
community management, teacher assistance). Furthermore, the advancements in AI
systems and their application in educational contexts pose new pedagogical questions
and challenges, including those related to e-tutoring. The progress of Intelligent
Tutoring Systems (ITS), exemplified by automated forms of one-to-one tutoring,
intelligent support for collaborative learning and moderation of student communities,
and virtual agents in the context of Intelligent Virtual Reality (IVR) [7], may lead to
further evolution of online tutors by re-centering their role in the
socio-communicative and pedagogical aspects, rather than focusing solely on
administrative and technical tasks. Therefore, exploratory studies on the Italian
situation are desirable as well. Recent studies in the literature have examined the
roles, competencies, functions and activities performed by e-tutors in important Italian
universities ([8], [9], [10]), based on established indicators and models ([11], [12],
[2]). However, considering the emerging evidence, it seems appropriate to place a
further focus on mathematics and, in general, on STEM disciplines, given their
specificities and unique learning needs, apparently in contrast to the blended and
asynchronous modes often dominant in Telematic Universities.
Entry into the university context, in fact, is considered by teachers and educators to be
one of the main problems in mathematics education ([13]), as it assumes not only an
advancement in the complexity of the topics covered, but also a paradigm shift in
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learning methodology: the tendency of students, in fact, is often to reproduce the
practices presented by the teacher ([14]), generating an equivalence between learning
mathematics and learning its procedures ([15]). This implies a difficulty in moving
from an instrumental conception of mathematics - typical of high school - to a
conceptual one - typical instead of Advanced Mathematical Thinking ([16], [17]). An
important supportive role should therefore be given to disciplinary tutoring,
particularly in asynchronous and blended-mode courses, as a facilitator not only in the
difficult transition to AMT, but especially in the proper management of teaching
resources and in the acquisition of the autonomy and self-regulation ([18]) necessary
to cope with an advanced course of study ([19]).
In our paper, we address mostly the subject of mathematics as an illustrative example
of learning methodologies in STEM disciplines, with the intention of expanding our
analysis to other disciplines in the future. The focus on mathematical disciplines
appeared to be more suitable for evaluation about the supportive or replacement role
of automated forms of tutoring already in use in some universities, particularly
abroad.

2 Research: aims and methods

This work is part of a broader research whose goal is to reconstruct the expectations
of tutors working in Telematics Universities, in order to lay the foundations of a
model applicable more generally in digital learning contexts.
The specific objectives of this initial exploratory research are:

1. Reconstruct the practices and strategies used by science-math tutors;
2. To investigate tutors' expectations from the perspective of intrastructural

tools and more interactive pedagogical-didactic and/or social communication
techniques;

3. Focus on the level of awareness of tutors with respect to the functions of
their role.

This will enable us to examine potential overlaps between mentoring and tutoring
activities. The research project we have undertaken is exploratory in nature and
involves gathering and analyzing qualitative data, specifically through in-depth
interviews with mentors who have been integrated within a telematics university for a
period of, at least, six months. The ongoing research aims to include a sample size of
at least 20 individuals.
This phase is considered a starting point for subsequent analyses, which will involve
the collection of quantitative data and a comparison among universities with similar
and different models ([20]). The ultimate goal is to define an optimal e-tutor profile
that aligns with technological advancements and demonstrates both perceived and
actual effectiveness.
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1 Introduction

Gender discrimination is a complex and pervasive phenomenon [1]. It influences
various aspects of contemporary society, including employment and leadership. To
tackle this social issue, the following paper proposes the use of the STEM
methodology, in line with the recommendations of international and EU institutions
[2]. The PNRR describes the STEM approach as a strategy to close gender gaps, by
providing an investment in STEM skills to reduce the gap between Italy and the
European average [3].

2 An overview of the research

The first part of the paper focuses on gender discrimination and how it affects several
social aspects generating inequalities and restricting equal opportunities [4]. It is
crucial to emphasise that it is an educational emergency, for this reason, it is necessary
to provide students with tools and knowledge that promote awareness and gender
equity. The data reported by Almalaurea, concerning the number of male and female
students enrolled in university courses in STEM subjects in the academic year
2020/2021, highlight the significant gender gap [5]. Having said that, it is important
to focus on the STEM teaching approach, as a strategy to introduce students to the
critical study of science from an early age, through the use of experimentation, real
applications, and an interactive workshop method, characterised by the
teacher-learner interaction [6].
Then, the characteristics of the STEM (Science, Technology, Engineering, and
Mathematics) [7] approach, as an effective methodological tool to promote gender
equity, are described. It highlighted how the integration of information and
communication technologies in STEM teaching can enhance active and immersive
learning, enabling students to develop transversal and critical skills.
In the final part of the article, an educational STEM project is proposed, specifically
designed for secondary schools in the Foggia area. This project aims to provide
students with an inclusive and stimulating environment in which to explore and
understand in-depth the issue of gender discrimination. Interdisciplinary activities,
hands-on projects, and the use of innovative technologies will promote students'
awareness, critical reflection, and empowerment, thus contributing to a more equal
and inclusive society [8].
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The research involved nine secondary school classes, with a total of 114 students from
scientific high school, technical and vocational schools. The students, divided into
groups, devised a total of 28 apps, aimed at ensuring greater social inclusion for
women. Qualitative data analysis was conducted employing the thematic analysis
research method, using the software “MAXQDA”. Seven themes were searched,
defined, and named: psychological approach, security and first aid, leisure and
socialisation, gender inclusion in the workplace, culture, basic needs and personal
care and orientation.

3 Conclusion

A preliminary analysis of the results showed that the use of the STEM approach and
workshop teaching were more effective than traditional teaching in terms of learning
motivation and work productivity. In addition, the observed experience showed that
students are more involved and understand the problem more closely because they
had the opportunity to deal with it in a practical way [9].
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1 First Section 

1.1 The real/digital relation and new ontologies 

The connection between the physical and digital worlds is evidenced through: the dig-
ital as a translation of the real; the digital as a support of the real; the digital as an 
augmentation of the real; the digital as a nomothetic analytical reading of real phenom-
ena; the digits as an added cybernetic space or virtual translation of reality; and finally 
the digital as a generative, creative, productive system of organized and "intelligent" 
responses [1].  
The overlapping existence of the real and the digital is reorganizing new ontologies of 
human/machine relationships and with them the very organization of neural param- 
eters underlying the human/environment relationship [2]. The environment is widened 
and enriched by plural components which overcome the real/digital dichotomy and con-
front other mediatized realities, rebuilt and replaced "by" the digital and "in" the digital 
[3]. This appears as a further evolution of the nature/culture relationship and the rela-
tionship between the individual and the environment. Inside this profound transfor-
mation of the world, formal systems of education often appear as inactive and marginal 
participants, adapted (or maladaptive), placed on the sidelines, unable to build new cog-
nitive alphabets, critical approaches, and capacities to rewrite and reprogram the rela-
tionship between subjects in training and the digital itself [1].  
Among the elements to be considered in training processes and the transformations in-
troduced by the digital, we can identify any significant conditions: neuronal potential; 
physical capabilities; cognitive and social subjectivity; intrinsic motivations; cognitive 
and social goals; educational availability environments; systems’ operational flexibil-
ity; teachers’ training; and institutional educational support network [2]. Learning en-
vironments should be able to drive responses. Ever-changing environments and indi-
vidual propositions could be seen for every learner. These sudden social changes must 
profoundly transform the world of education. Changing environments, and providing 
new learning experiences tailored to individual topics, seem to be hyper-complex chal-
lenges that teachers without implementing their professionalism will not be able to 
overcome. Holding together and managing individual differences, the constant reorgan-
ization of real, digital, and virtual learning environments; the ability to structure curric-
ula adapted to each specificity; analyzing the impact of educational interventions and 
the formative assessment of them; and the possibility of constructing unique experi-
ences adapted to each person’s development appears as a horizon for rewriting teaching 
professionalism itself [4].  
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2 Second Section 

2.1 Generating knowledge about and trough AI 

The questions that pedagogy should answer soon are: can we create a technological 
transition if there is no generalized culture on a given subject? Is there a culture of 'data' 
and the ability to read it for educational purposes? Can AI become a system of educa-
tional synthesis for the personalization of education? Can VLEs reprogram themselves, 
and recode themselves, to the use of the subject being educated? To prepare a reasoned 
proposal regarding the possible use of AI within school contexts, we proposed a struc-
tured and semi-structured qualitative survey to ascertain the degree of acceptance and 
openness of digital technologies within some schools in Rome. The research question 
we were interested in verifying was how much readiness for change the teachers had 
and how much they knew about the strong transitions taking place. We conducted a 
cognitive analysis among school-teachers of various school grades in Rome for under-
standing what they thought about current educational challenges. Some 110 teachers 
responded as follows: 54.2 percent responded that they commonly use ICT in the class-
room, and some 37.4 percent are inclined to experiment with new technologies for 
teaching. In relation to the use of Big Data-which underlies the operation of AI systems-
according to 81.7 percent, its use can only be achieved through in-depth training of the 
entire teaching staff. In another question, 81.7 percent of respondents believe that Ma-
chine Learning, and the systems underlying AI, can be a very important element of 
progress to be used for teaching. However, analysis of respondent ‘sentiment’ shows a 
neutral attitude, such as an expectation that is not supported by elements perceived to 
be important to these opportunities. Indeed, among the most frequently used words 
which emerged from the analysis of open responses is the word "useful" [5].  

3 Conclusion 

3.1 Which possible direction? 

The issue of usability and how to handle the revolutionary phenomena we are about to 
experience in many fields, always comes through adequate education and effective us-
ability in the contexts within which they are prepared. The real challenge, then, is not 
only to think of new strategies to hold together real/digital/virtual and active AI reor-
ganization capabilities but rather the structuring of pathways of prior literacy and deep-
ening to topics of Big Data, coding, and Machine/Deep Learning. The future is already 
looking here and knocking at the door for teachers’ training [6].  
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1 The ScanItaly project between new perspectives of access to 

historical, artistic and cultural heritage and new semiotic 

issues 

The ScanItaly project concerns, in extreme synthesis, the creation of Digital Twins of 

elements of the historical, artistic and cultural heritage in order to make them accessible 

in the educational field through a range of technologies (3D printing, virtual reality, 

augmented reality, Extended Reality). The scanned mod-els are placed in an online re-

pository and made available to schools for 3D print-ing or for use in the BYOM and 

VirtualMuseum apps developed within the pro-ject. This work proposes a series of open 

questions, raised, within the project, by the process of digitization and re-proposition 

of archaeological finds in a digital context, but which can easily be generalized to the 

widely spread activities of digitization of cultural heritage. A theoretical-argumentative 

reflection is pro-posed here which is based, on the one hand, on the experiences 

achieved during the project, on the other on a review of the pertinent scientific litera-

ture. 

The conceptual framework of the work consists of the binomials: interac-tion/environ-

ment (Berthoz, Sibilio), materiality/sociomateriality (Iannaccone), form/function 

(Latour). 

The work identifies the possible synthesis of these pairs in the meaning of Design pro-

posed by Latour in continuity with Sloterdijk. 
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2 Bodies in code 

The re-proposition in a virtual environment of artifacts from the historical, artis-tic and 

cultural heritage makes it possible to visualize the artifact and also makes it possible to 

manipulate it. This potentially opens the way to the recovery of the dynamic dimension 

linked to the artifact (think of the possibility of playing a spinet or using a plane). This 

dynamic dimension constitutes the prerequisite for the reconstruction of the original 

spatial and socio-material context in which these artifacts combined form and function. 

If this represents an enormous poten-tial in terms of accessibility, it also poses open 

questions related to the design of virtual environments (for example, the scientific lit-

erature on the accessibility of virtual environments is still scarce) and the re-design of 

digital twins (with Latour, "design" is never a process that starts from scratch: designing 

is always redesigning). With digitization, the transformation of an object into a code 

im-plies an exponential expansion of the semiotic dimension). With Latour, if Gali-

leo's book of nature was written in mathematical terms, prodigiously expanding the 

empire of interpretation and exegesis, this expansion is even more true to-day, when an 

ever-increasing number of objects present in our environment are, literally, transcribed 

in the form of numbers. 

The digitization of my own body opens the way to a simple and disruptive con-sidera-

tion: the body is a text (and as such it offers itself to the cut-up). Following Haraway, 

"technological determination is only one ideological space opened up by the reconcep-

tions of machine and organism as coded texts through which we engage in the play of 

writing and reading the world" (Haraway, 198x) 

 

 

3 Metawelt 

The representation of augmented or virtual reality as an alternative reality (repre-sen-

tation, among other things, misleading) implies that I am present in two places at the 

same time. More than inhabiting two distinct spaces at the same time, I cre-ate a space 

together with the agents that allow me to experience: the body that acts is the place of 

construction of an experience that synthesizes elements from all around (Metawelt) that 

surrounds me. Whether in a "real" or virtual, digital, extended, hybrid, augmented or 

diminished space, the subject builds his world, his Umwelt or his MetaWelt, according 

to his own needs and tools of ac-tion/interaction. Such a perspective of the subject who 

builds worlds can be found in Bergson and in Husserl. 

To forget the body-that-acts in order to better detail the nature of the territories in which 

it acts means indulging in an infinite, recursive and all in all idle decon-struction. The 

interesting fact about minds/bodies/extended environments is not to investigate the 

characteristics of the environments with a very high level of detail, but rather to inves-

tigate the continuous flow of information and percep-tions between the different envi-

ronments (the Metawelt). 
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Hence the urgency of a reflection, in the properly pedagogical-didactic field, which 

does not indulge in recursive deconstruction, but which helps to weather the storm. 
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1 Introduction 

Recent research demonstrates the effectiveness of the use of technol-
ogies and games in the educational, health and preventive fields [1, 2, 3]. 

The playful dimension has always accompanied that of learning, 
mostly with the development of technologies and media. In fact, the se-
rious game, in addition to the entertainment function, has, above all, an 
educational one. The relationship between play and learning, thanks to 
the involvement of different cognitive and metacognitive functions, has 
always been the object of study and investigation [4] and is supported by 
an extensive bibliography.  

Technological innovation has favoured the transition towards digital 
games used for educational purposes [5]. This is how Serious Games 
were born, video games that offer educational content while having fun, 
simulating scenarios that promote learning [6]. These are interactive 
computer applications whose main characteristics that can influence 
knowledge, skills, and judgment are: “action languages, which mediate 
communication between game and person; assessments, which are track-
records of correct answers when a questionnaire is administered; and 
challenges, conflicts or checks that improve a student's knowledge” [7]. 
The aim is to allow the learner a sustainable learning pathway and the 
development of an ecological mind [8]. 

2 Project description 

 
The Horizon Seeds project "Serious Games for Lifelong Language 

Learning to Prevent Neurodegenerative Disorders: From Gut Microbiota 
to Brain Networking" has as its objective the implementation of an ex-
perimental model aimed at the prevention of neurological pathologies 
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secondary to cognitive decline through an innovative learning path of a 
second language (L2) through serious games. 

From the perspective of a necessarily plurilingual and multicultural 
society, the growing and rapid demographic increase and protagonism of 
the adult and advanced population requires a reflection on possible mod-
els and procedures to prevent neuro-cognitive decay. The concept of life-
long learning not only represents the possibility for the individual to re-
main cognitively and socially active, but above all it has an important 
role in health, since, by promoting the development of cognitive reserve, 
it helps to reduce the risk of the onset of diseases inflammatory-degen-
erative neurology. 

Learning a second language in adulthood is an important activity for 
increasing cognitive reserve, protecting one's brain functions, and thus 
postponing the onset of degenerative pathologies. From a lifelong learn-
ing perspective, the proposed project will have multiple repercussions on 
different levels: the impact of economic and social sustainability, the im-
pact of social integration and the impact of technological experimenta-
tion. The project involves work in the symbiosis between the linguistic-
didactic and pedagogical area, the technological area, and the medical 
and psychological area. During the structuring phase of the project, the 
researchers from area 11, the pedagogical field, collaborated with the 
group of researchers from area 10, the didactic-linguistic area, for con-
tent reasons related to the operational hypotheses for structuring the 
learning paths, of which pedagogy is an integral part. 

The study of foreign languages is one of those intellectual training 
that we propose here to use to prevent cognitive decay. The intervention 
methodology, in fact, based on creativity, will proceed by testing diver-
sified models of learning a foreign language through "serious or perva-
sive games" delivered on specific platforms. In addition to promoting the 
acquisition of the foreign/Italian language thanks to a playful and struc-
tured approach on different levels, the learning path will offer contents 
of strong cultural impact (artistic, musical, literary, knowledge of places, 
products, etc.) to increase interest and contribute to deeper integration 
and information of citizens. 

This contribution intends through systematic research to understand 
the strategies and educational paths implemented in serious games to 
promote language learning. 
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3 Methodology  

A systematic literature review was conducted following the method-
ology for systematic reviews and meta-analyses (PRISMA) [9, 10]. The 
studies (scientific articles and open access reviews) from 2018 to 2023 
related to the keywords "serious game" AND "foreign language" AND 
"adults" present on the Google Scholar and Scopus databases were ex-
amined. 

Of the 82 results obtained on Google Scholar, 16 articles were se-
lected and examined, 15 of which are reviews. Of the 109 results ob-
tained on Scopus, 15 articles were selected, 4 of which are reviews. 

The analysis of the results intends to highlight the pedagogical ele-
ments, the cognitive approaches, the design, and the impacts of the use 
of serious games in the adult learning of foreign languages. 
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1 Introduction 

Calculus marked an epochal change in the evolution of scientific thought. However, 

this subject poses several difficulties: researchers in mathematics education highlighted 

obstacles and proposed different approaches in this field of mathematics [9]. We think 

that a fruitful perspective can be rooted in the history of mathematics and scientific 

instruments. Indeed, we retrace the first approach, due to Leibniz, to the “inverse 

tangent problems” (nowadays lost, after the XIX century arithmetization of the 

calculus). Within this perspective, we implemented and provided an interactive and 

multitouch app for tangent problems, linked to the everyday experience of students. We 

adopted this app for short workshop activities involving University students, with the 

future purpose of testing it in lower grades. 

2 Mathematical machines for inverse tangent problems 

The use of material and digital technology in mathematics education is increasingly 

widespread. Among material artifacts, mathematical machines have been studied in 

various teaching experiments. On the other hand, the development of digital 

technologies opened up questions and new perspectives for research [2]. 

Geometric constructions have been digitally implemented in Dynamical Geometry 

Systems (DGS) as GeoGebra. However, also DGS do not allow purely geometrical 

constructions for Calculus; for example, one can trace curves like the exponential only 

by formulas. To start overcoming these limits, we propose a geometric/mechanical 

insight based on the resolution of the “inverse tangent problems” (to construct a curve 

given the tangent properties). In the real world, to guide the tangent in order to construct 

new curves, a strong insight can be a wheel rolling perpendicular to the plane of the 

curve: the direction of this wheel will be the tangent to the curve traced by the contact 

point between the wheel and the plane.  

 

Concerning the design of the proposed app, we propose a multitouch interactive app 

for tablets, aimed to experience the construction of the tangent to a given curve, by 

linking the wheel direction to the tangent concept. 

Our aim is to make the student construct and/or reinterpret the tangent concept as 

the limit of the secants, by making different figures rolling along the curve (Fig. 1). 

The richness of such an approach is that, besides solving the direct tangent problem 

(given a curve, to find its tangent), such a tool can be used to guide the direction of a 
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curve to-be. That means that, by guiding the wheel, one can construct derivatives and 

primitives given the graph of a function and geometrically solve differential equations. 

Such an approach is the geometrical counterpart present at the basis of Leibniz’s 

conception of Calculus [3, 8, 10]. The app is designed to allow the change of the curve 

(smooth or not) and the wheel (a regular polygon with a growing number of edges or 

the limit circle). In a DGS like GeoGebra [4, 6], it is possible to dynamically guide the 

wheel by introducing two sliders. (Note that it does not suffice to drag the wheel 

because one has to guide both its position and direction.) That means that, even though 

the user can move the wheel along a path, that happens in a clumsy way. Differently, 

the multitouch function in our app introduces the use of two fingers to move the wheel, 

permitting to move the wheel (both in position and direction) in a native and natural 

way. 

 

Fig. 1. Left: Considering a regular polygon rotating along a curve, by increasing the number of 

the sides we can imagine that the direction of the rolling wheel is the tangent as the limit of the 

secants. Right: Considering a wheel rolling on a curve, the direction of the wheel (in the image 

represented by a bar) is the tangent to the curve.  

3 Methodology 

We organized several activities involving University students to test the app and its 

design. The current version of the app cannot yet be used as a stand-alone tool but 

requires the mediation of researchers. They have to propose the didactics activities with 

the app and to orchestrate the related discussions [1, 4]. The aim of the activities is to 

make students grasp the idea of tangent as a ground to achieve further fundamental 

Calculus concepts through a hands-on approach linked to their everyday experience and 

previous mathematical knowledge. Therefore, we proposed the use of the app to small 

groups of students (around two to three people) and in presence of the researchers [4]. 

Further research will focus on the didactics consequences and how this app can become 

a useful tool to build elementary concepts of Calculus, in continuity with the historical 

approach by Leibniz and the research on micro-straightness [7]. Besides being a helpful 

support for more complex contents (e.g. derivative-primitives, differential equations 

[5]), we hypothesize that our digital tool can also provide an introduction to Calculus, 

even in lower grades. 
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A Citizen Science and Innovative Teaching Initiative. “From Botany to Big
Data” is an educational initiative created as part of the activities of the Working
Group for Research and Innovation on Digital Skills in Schools of the University
of Genoa1. It started in May 2022 to support schools that won the “Edugreen”
projects of the Italian Ministry of Education, aimed at the establishment of in-
novative and sustainable educational gardens and school gardens. In this setting,
the goal of the initiative is to provide teachers -and thus their students- with
perspectives and tools to make the green experience of the school garden an
opportunity to exercise a plurality of skills in the STEM area, related to the
emerging fields of ecological and digital transition and to be part to a citizen
science initiative. An IoT/Big Data infrastructure, for transferring observation
(biomass, growth, etc) and monitored data (pH, temperature, etc) from the
schools to a cloud platform (the botany dashboard), plays the role of digital ac-
celerator for the creation of a network to share data and knowledge with experts
in the domain and other schools. This way, engagement is created by experiment-
ing how to use digital devices for making the school garden a laboratory for the
environment and to become a proactive agent of a citizen science experience [2].

The Diverse Skills involved. The educational proposal encompasses diverse
learning outcomes for participants: 1) they learn the fundamentals of environ-
mental and applied botany, 2) they acquire a scientific method by participating
in a citizen science project, 3) they learn how to use digital devices and applica-
tions, 4) they learn how to process, interpret, and graphically represent the data
from their observations.

The aspects related to environmental and applied botany focus on defining
a methodological approach and an experimental design based on the themes of
biomonitoring and phytoremediation, which can be carried out by school stu-
dents who, following the proposed method, acquire specific knowledge about the
value of scientific observation of plants as a tool for monitoring and improv-
ing environmental quality. The following practical information are shared with
schools: 1) a list of plants useful for carrying out biomonitoring of environmental
matrices or phytoremediation of urban soils, 2) indications on agricultural prac-
tices needed to grow plants for this purpose, 3) a list of features to be observed in
plants or obtained through direct measurements to monitor their development.

1 competenzedigitali.unige.it/pon-green
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For digital monitoring, analog and digital devices to be placed in gardens
have been identified to carry out automatic monitoring of environmental pa-
rameters such as pH, soil moisture, and solar radiation. In addition to sensors
connected to an app that collects and displays data from the school garden on
school tablets, guidance was provided for programming an Arduino board with
dedicated sensors, and a program was made available that transmits data via
the Internet to the university servers.

From the computer science perspective, the focus is on the Internet-of-Things
technology behind the online dashboard2, that automatically and dynamically
visualizes the data transmitted by the schools (both those entered manually
through digital forms and those automatically transmitted by Arduino boards)
and enables the storage of historical data. The data platform is designed accord-
ing the IoT architecture guidelines: edge devices are connected via the Internet
protocol to web resources hosted in the University cloud servers. Moreover, spe-
cific indications for classroom activities in which the students can process data
from the school gardens are provided to develop as early as primary school a
data education [1], a skill increasingly considered fundamental for students and
identified as among the fundamental ones for digital citizens.

Practical Organization and Figures. The initiative proposes to teachers a
series of eight free workshops that can be attended either in-person or online to
explore the topic of digital technologies to support sustainable development. In
the workshops, teachers are guided through the steps needed to collect data from
their school gardens either via direct plant observation (biomass, growth, etc.)
or sensors (water, pH, etc.) and transmit them to the University’s servers. On
the dedicated portal3, teachers find all the resources to carry on the activities in
their schools: in-depth resources, video-tutorials, and recordings of the seminars.
Worksheets are also made available to support the implementation of activities
with students, exercising skills in the pedagogical use of digital technologies
(according to the DigCompEdu4 framework).

In terms of community, the initiative supports the creation of a thematic
community within the Moodle portal that multiplies the value of individual
experiences through discussion with researchers and among schools engaged in
the implementation of the Edugreen project. The portal of the initiative counts
115 registered participants. The majority is represented by teachers from 70
Italian schools. Four schools actively contributed data to the dashboard.

Looking Forward. The actions for the forthcoming school year include: 1)
consolidating the initiative, repeating the experiment focusing on biomonitoring
and on a specific plant, to get easily comparable results; 2) the realization of a
smart greenhouse in the University Botanical Garden, to be used to demonstrate
good practices and as a reference; 3) the realization of online mini-courses to be
offered to university students, as parts of an optional learning path tailored to
innovation and sustainability goals.

2 bit.ly/botanicdashboard
3 competenzedigitali.aulaweb.unige.it
4 https://joint-research-centre.ec.europa.eu/digcompedu en
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1 Theoretical framework

The scientific literature highlights that feedback is one of the most important factors
in supporting study and promoting academic achievement [1, 2]. Indeed, it provides
the students with information about their own learning, also making them aware of
both the level of understanding achieved and the gap to the goal. Providing formative
feedback in progress is relevant: pointing out strengths and weaknesses in one's work
allows learners to understand whether they are moving in the right direction and to
develop metacognitive awareness. A key element is learner accountability to feedback
[3]: the receipt of it should not in fact be viewed passively, but it is important for the
learner to reflect and act proactively on the feedback provided in order to use it
productively, which requires the learner to be engaged and feedback literate [4].

In higher education, motivation [5] can be shaped by feedback on performances [6]
and thus be able to affect the achievement of learners [7]. Students, in fact, benefit
from feedback when they perceive that paying attention to it will move them from
their current state to their desired state. When feedback focuses on the task exerts a
positive influence on performance, facilitating the process of knowledge construction
[8]. Written feedback is crucial, as it becomes the absolute empirical link that can be
examined to reveal the teacher's intentions and ultimately provide the learner with a
key to interpret the messages [9].

2 Contexts, objectives and methodology of the study

The context of the case study is the laboratory of "Educational Technology" (1 CFU)
delivered in a.y. 2022/23. It is a compulsory course included in the 1° year of the
blended master's degree course in "Media Education" at Catholic University of Milan.
The laboratory aims to introduce students to the design of e-learning courses through
online hands-on activities. Structured in five classroom meetings, it required the 22
enrolled students, divided into groups, to design a blended course starting from a
provided scenario, working collaboratively in Google Drive over four weeks. The
teacher provided written feedback in progress, using the "comments" function.

The purpose of the study is to understand how much the teacher's release of written
feedback helped students feel motivated and involved in their participation at the lab.
In order to gather students' perceptions of the working method adopted, an
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exploratory survey was conducted at the end of the course by administering a
semi-structured anonymous questionnaire using CAWI methodology, that consists of
15 items organized in 3 areas: personal data, previous experience about feedback in
university, perceptions about feedback received during the lab.

3 Results e research perspectives

A total of 18 responses were collected. 77.8% of the students (no. 14) expresses
satisfaction about receiving feedback in progress. 72.2% (no. 13) reports that they
received written and/or oral feedback during their bachelor's degree, mostly from lab
teachers. The finding is interesting and deserves further study since these students
completed their three-year degrees during the pandemic years, when it was not
possible to be physically present in the classroom. 88.8% (no. 16) affirms that the
release of feedback helped them feel involved in participating in the workshop and
77.7% (no. 14) that it positively affected their motivation. Analysis of the open-ended
responses also shows great awareness with respect to the importance of the feedback
provided by the teacher. Finally, 77.7% (no. 14) emphasizes that the release of
feedback on the way was helpful in enhancing design skills, the goal of the activity.

The formative feedback provided by the teacher involved individualized input to
each group's work. Clearly, a similar activity requires the teacher to spend a
significant amount of time at the project drafting stage. With large classes,
sustainability is at risk: from a research perspective, it is precisely in these cases that
Artificial Intelligence could help the teacher in this onerous but important duty [10].
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1 Project Summary 
 

Videolink is an innovative targeted professional training project promoted by CAFRE, Link Laboratory, and Area 

Foundation. It aims to utilize a dedicated YouTube channel to stimulate young people's interest in the world of 

business and foster their active participation in various learning topics related to targeted professional training. 

The project is built on research demonstrating the effectiveness of short and informal videos in engaging students 

in learning. 

Guo's (2014) showed that involving students directly in the creation of multimedia content is particularly effective 

in capturing attention and stimulating curiosity, which aligns with the pedagogical framebusiness studies and 

learning models. 

Sartipa's (2022) highlighted that using YouTube as a learning tool increases students' interest in speaking, 

indicating relevance to online learning communities, social learning, and blended learning approaches. 

Kurniawan's (2021) recommends analyzing content available on YouTube to create more comprehensible and 

attention-capturing teaching materials, which connects to assessment methods in online and blended learning 

environments and course design and e-learning curricula. 

The active involvement of companies and institutions in the Videolink project, as emphasized, aligns with 
community building and context-dependent learning, creating an authentic learning environment that bridges the 

gap between academia and the world of business. 

Moghavvemi's (2018) indicates that YouTube can enhance the learning experience and facilitate technology 

transfer, contributing to educational big data mining and learning analytics. Nevertheless, Razzaq 2021 found that 

medical students achieved comparable learning outcomes in cardiovascular physiology through distance learning 

during the COVID-19 pandemic, but most students preferred face-to-face learning. 

The Videolink project's emphasis on collaboration between students, managers (who have different roles and 

expertise), and experts from different sectors (The managers who collaborated are from the following sectors: 

Energy sector, Paper sector, Large-scale retail trade, Nautical sector, Banking and finance sector, Manufacturing 

sector, Automotive sector, Local and continental institutions) ecc. enriches the educational offerings of their 

respective universities, reflecting the immersive learning approach.  

Additionally, direct involvement of students in video production, as highlighted by Knol, Devlin-Scherer, and 
Ingram in 2013 and 2020, enables them to develop practical skills in multimedia production, which corresponds 

to e-learning platforms and portals, web-based learning, wikis, and blogs, and e-testing and new test theories. 

It is essential to note that the Videolink project covers a wide range of learning topics in the context of targeted 

professional training, including pedagogical framebusiness studies, learning models, online learning 

communities, blended learning, assessment methods, learning analytics, course design, and more. The project's 

comprehensive approach aims to provide valuable educational content and opportunities for growth and 

personal development to students within the targeted professional training sphere. 

 
2 Implications of the research for scholars and professionals and research 

questions 

The Videolink project aims to stimulate young people's interest in the world of business and promote their 

active participation through a dedicated YouTube channel. The research conducted on Videolink will aim to 

answer the following research questions and provide practical implications for professionals in the education 

and training sector. 

 
1) How does Videolink's YouTube channel contribute to the learning and skill development of young 

participants? 

2) How is the Videolink project perceived by young participants and their teachers or tutors? 
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3) What are the long-term impacts of the Videolink project on the career and professional success of young 

participants? 

 

To address the research questions concerning the Videolink project, a mixed-method academic methodology can 

be employed, combining qualitative and quantitative approaches. The methodologies for each of the three 

specific questions are described below: 

 
1) Methodology for RQ1: An analysis of the content on Videolink's YouTube channel will be conducted 

to identify the topics covered, presentation methods, and teaching strategies used. Additionally, 

questionnaires will be administered to participants to gather data on their perceptions regarding the 

usefulness and impact of the videos on their learning and skill development. 

2) Methodology for RQ2: Semi-structured interviews or focus groups will be conducted with young 

participants and their teachers or tutors to understand their opinions and perceptions of the Videolink 

project. This qualitative approach will allow for detailed information to be collected on the experiences 

and opinions of the various stakeholders involved in the project. 

3) Methodology for RQ3: To assess the impact of the Videolink project, a longitudinal study will be 

conducted, following the young participants over time and collecting data on their approach to career 

and academic studies. Additionally, questionnaires and interviews will be utilized to gather information 

on participants' perceptions of the impact of the Videolink project on their professional success and 

career. 

 
The research on Videolink offers important implications for both practitioners and scholars. For practitioners, 

the results can provide insights on how to develop effective educational content, promote active learning, 

support young people in transitioning to the world of business, engage various stakeholders, and implement 

monitoring and evaluation systems. For scholars, the paper contributes to the literature on digital learning, 

mixed research methodologies, longitudinal studies, stakeholder involvement, and educational policy, offering 

methodological and theoretical insights for future studies and interventions in the field of youth education and 

training.  

Moreover, three quantitative questionnaires will be designed, targeting three different beneficiary segments of 

the project. 

 

1) An internal test will be conducted among volunteers and collaborators of the laboratory, comprising a few 

questions about their appreciation of the video link project. 

2) The same test will be administered to managers (but with a different link). 

3) Additionally, a test will be conducted for "experts," i.e., all the involved suppliers. 

 
3 Conclusions 

 
This research focuses on assessing the impact of the Videolink project on learning and skill development among 

young participants in targeted professional training. It examines various learning topics, including pedagogical 

frame businesss, learning models, online communities, blended learning, assessment methods, and more. 

Additionally, the study explores the project's influence on community building, context-dependent learning, 

course design, and e-learning curricula. It also investigates the utilization of digital libraries, distance and e-

learning in a global context, learning analytics, and web-based learning. 

Furthermore, the research delves into educational big data mining, retention strategies through learning 

analytics, and the role of e-learning platforms and portals. It evaluates the project's effectiveness in e-testing, 

new test theories, distance education, immersive learning, and fostering a learning organization. The anticipated 

findings aim to provide valuable insights for designing innovative and targeted educational strategies, 

facilitating a smooth transition to the world of business, and promoting meaningful engagement with various 

stakeholders within the targeted professional training landscape. 
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1 Introduction – Blended Learning post-pandemic 

Blended Learning (BL) has been a topic for debate within academia for quite a long 

time. During the Covid-19 pandemic, in-person teaching gave way to newer pedagogies 

within very short periods of time. This created an incessant demand for online skills 

and tools which strained the resiliency of HEIs’ resource availability and assurance of 

efficient remote access. These two, combined with the HEIs’ agility to adapt to BL, are 

worth investigating further to anticipate and sustain potential future occurrences. Lazar 

et al. created a BL “scale” (BLS) to assess the relationship between the user and tech-

nology [1]. However, this BLS revolves around students; thus ‘readiness’ is not con-

sidered within a holistic HEI contest, underscoring the necessity for an updated scale 

in a post-pandemic society.  

2 Research Questions: BL Agility, Resilience and Readiness  

Two research questions are prompted: RQ1: ‘How did universities react to the Covid-

19 situation, what skills and infrastructure were created, and will these suffice for a post 

Covid learning environment?’ and RQ2: ‘How can the responsiveness of HEIs to take 

on board BL be measured with the aim of paving the way for resilient HEIs and ease of 

implementation of BL?’. 

In attempt to answer these questions, this research work developed a framework that 

enlists a triad of key focus areas for HEIs: their agility, resilience, and readiness to 

adopt BL in a post-Covid dynamic. This paper then adopts a case study of six Faculties 

of Engineering in European universities from different countries, to assess said frame-

work through an applicable and reproducible index. The ABL-HEIs (Agile Blended 

Learning for Higher Educational Institutions) framework provides a knowledge transfer 

(KT) roadmap through which an ABL-Resilience Index can be pursued. ABL echoes 

the ability (ABiLity) of HEIs to showcase resilience in overcoming adverse situations. 

29

mailto:amberlynn.bonello@um.edu.mt
mailto:emmanuel.francalanza@um.edu.mt


3 ABL-Resilience Index Results 

The ABL-HEI index seeks to act as a guidance for any university wishing to assess its 

resilience, ability and preparedness to adopt BL, expanding on core issues such as what 

comprises a BL-oriented lecture delivery, mode of teaching, BL’s impact on document 

sharing, modifications to examinations, psychological assistance and communication 

from support staff. All criteria contribute towards two scores, one pertaining to the first 

phase of Covid-19 (Phase 1 from 2019 to 2020) and the second result corresponding to 

Phase 2 that spans from 2020 to 2021. The first score indicates the agility and prepar-

edness for BL during the pandemic, whereas the second embodies the resilience of the 

universities, that is, a reflection of their continuation in adopting or improving on the 

lessons acquired during Phase 1.  

Upon analysis of the six universities’ scores, it could be derived that some of them 

were not prepared to adopt BL on the get-go and had a slower reactive outlook than 

others. This stemmed from these universities making minor to no changes between the 

teaching pedagogy prior to Covid-19 and that during Phase 1. Thus, this reflected the 

potential absence of agility, preparedness, and readiness in terms of resources and 

knowledge available. However, in Phase 2 an interest turn of scores ensued; with most 

of the universities obtaining similar scores. Such scores would thus seem to imply that 

momentum was retained between Phase 1 and Phase 2 (for high scoring universities), 

but it could likewise mark a novel proactive approach being taken by universities that 

scored poorly in Phase 1. The choice of assigning scores for this case study is indicative 

of the index’s potential to be embedded within engineering curriculum of HEIs seeking 

to opt for BL in a post Covid world.  

4 Conclusion 

This research work issued a two-fold contribution: a dedicated framework for assessing 

the agility of HEIs towards blended learning in the light of the Covid-19 pandemic, as 

well as an index to complement practical assessment towards understanding readiness 

and agility of HEIs adopting novel BL methods. Thus, this work sets the scene for wider 

impact and practical examples of how a BL framework ensued from the pandemic can 

be applied for a broader audience and diverse situations. 
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1 Theoretical framework

Literature highlights the existence of different pedagogical formats of MOOCs
dealing with two broad categories: instructor-paced and self-paced.
Generally, the former are characterized by a course path designed by the teacher,

gradual release of contents, a set calendar and deadlines for learner completion of
course components [1], fixed-schedule retention and work-load and tutor support.
In self-paced MOOCs, students can proceed at their own pace [2] not least because

all the contents are available from the beginning. Other features include maximum
user flexibility, personalization in that learners have control over when they access
and complete course materials [3] and a lack of direct learner-instructor interactions.
A common issue deals with the low retention value, reaching 5-10% [4]; an

increasing trend of studies on this topic among 2016-2021 lead to map the factors that
affect retention, distinguishing them into external (motivation, perceived usefulness,
social influence) and internal (covering content, perceived enjoyment, infrastructure)
[5]. Ihantola et al. recognized a better overall retention rate (45%) in instructor-paced
than its self-paced counterpart (13%) [6]. The other common feature is to require
individual learners to be able to self-regulate their learning, determining when and
how to engage. Indeed, weakness of self-regulation skills is one of the key factors that
contribute to dropout in a MOOC [7]. Course design factors influence learners’
self-directed learning and commitment above all in self-paced MOOCs [8].

2 Contexts, objectives and methodology

Since 2014 seven different MOOCs have been released by CREMIT and ILAB of
Catholic University. In this contribution we will focus on three MOOCs shifted from
“tutored” to “self-paced” modality over the years. The design of the tutored MOOCs
[9] changed specifically with respect to timing (content availability, duration), role of
the tutor, e-tivities, discussion board (Table 1). The purpose of the exploratory study
is to understand whether and what design elements of self-paced MOOCs need to be
strengthened to ensure an effective learning experience. From the universe of
reference (17 editions of three MOOCs: “Virtually”, “3-6-9-12: growing up with
digital screens”, “Community tutor”), the study focuses on a sample of 6 editions, 3
tutored and 3 self-paced, released in the last three years.

31

mailto:simona.ferrari@unicatt.it
mailto:serena.triacca@unicatt.it


Table 1. Elements of design

A web-based survey, composed of 16 multiple-choice items organized in several
areas (personal information, customer satisfaction, role acted in the course, perception
of other participants), was made available to all subscribers. In the survey of
self-paced MOOCs, a specific question was added to assess the perceived influence of
the elements of the design on the learning process. A descriptive analysis of the items
was carried out. An overview of the tracking data of the MOOCs is shown in Table 2.
The completion rate is high in both modalities and differs from the literature.

Table 2. Overview of the tracking data

3 Results and perspectives

Overall satisfaction between tutored and self-paced MOOCs maintains high average
values (“totally satisfied/very satisfied” 83,30% and 77,47%). Values are also high
with respect to several design elements. In this scenario four elements are unexpected
in self-paced MOOCs, compared to tutored MOOCs:
- with respect to the average time spent consulting each module, a significant

increase is evident in those spending more than 4 hours (18,22%, compared to
5% of MOOCs tutored);

- changes in self-perception of role acted in the course: data show a shift toward a
more participatory behavior (-8,59% silent student; +5,27% entrepreneurial
student; +4,57% altruist student);

- a significant increase of involvement in a learning community (+12,67% reports
feeling “fully involved”);

- openness of the MOOC seems to be not understood (“autonomy in using of the
materials” is not a decisive factor for those who have completed the course
-31,22%; “lack of time” is considered the main cause of non-completion
+34,23%).

In perspective, in the re-design process we will focus on supporting users to build
awareness about the meaning of the attendance of a self-paced MOOC and on
“educating for participation”, through delivering propaedeutic module, testing a
chatbot to run an informative function, developing HTML-based contents and soft
tutoring, in order to foster involvement through interactivity and feed-back.
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Despite of the extension of Sapiens’ frontal cortex and the forecasting ability of the 
mathematical models it develops, in many senses Sapiens is a baby-species [1]: it uses 
words before knowing their meaning, experiments with tools before assessing the con-
sequences, destroys entire worlds before understanding the reason for their very exist-
ence. It is on the verge of leaving the planet Earth, it has gained control over biological, 
emotional and willpower knobs and yet the ‘big question’ is: Is Sapiens ready for it? If 
not, how can we get prepared? If yes, what is the toolbox we will carry along? 

PANDORA challenge aims to create a center for advanced studies on science, tech-
nology, society and advanced research in human education at large at the University of 
Bari. It stems from a seed-project funded in 2021 to promote contamination of different 
disciplinary scholars interested to the theme of spaces at large. The original acronym, 
that synthetized the idea of creating a Polymathic Agora and New Dimensional Obser-
vatory on Research in Aerospace, can embrace a broader scope by changing the last 
word with Anthropogenetics, thus comprising both opportunities/challenges presented 
by the exploration of the outer space and those encountered while investigating the 
unknowns of the inner space. 

PANDORA will contribute to elaborate the governance of the transition from a hu-
man society biologically adapted and rationally educated to living on Earth to a human-
ity potentially free from the current constraints imposed by the biology, culture and 
ecology of this planet.  

This contribution is meant to be a signal sent to the community interested and in-
volved in educational and training processes at all levels, with the hope of receiving 
numerous responses about the way to stimulate self-reflective attitude on transforma-
tional questions in the higher education programs. 

Paraphrasing the title of Nobel Prize winner R.P. Feynman's famous lecture [2], we 
could say “There's Plenty of Room at the Top: An Invitation to Enter a New Field of 
Humanity". There is a great deal of enthusiasm about the outer space [3]. Is it because 
of the innate curiosity of mankind, or is it due to the endemic irresponsibility of human 
society, unable to develop a systemic vision capable of preserving the conditions of life 
on the host planet?  

Either case, while physicists explore the theoretical possibilities of breaching the 
space-time constraints of the observable universe [4], biologists question the perfection 
that we often recognize to Nature's solutions to the problems of adaptation of living 
beings on this planet, that has come in a few billion years of trials and errors in virtually 
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stationary conditions. Will we try to reproduce (artificially) similar conditions else-
where? Will we try to substitute (artificially) our vital functions to survive on different 
planets? Will we accept the changes in our anatomy and physiology necessary to adapt 
them to life in other conditions?  

In the meanwhile, other spaces are opening at the horizon, the nearest dealing with 
the geometry of Artificial Intelligence and Gene Editing, but quantum and nano tech-
nologies will soon appear as new players on the ground, questioning Human on the 
direction to take - Species or Being, Super- or Trans-.    

Education programs often lag behind societal transformations that are driven by 
technology even before politics. The faster the technology changes, the wider the divide 
with formal education becomes. The university plays a special role in the model of 
innovation (quadruple helix): not only it is the place where knowledge is elaborated and 
transferred, it is the place where knowledge is created in the first instance.  

The relative weight of creation, elaboration and dissemination is today unbalanced 
in favor of creation/research with little attention to foster critical thinking and contam-
ination among researchers and even less effort devoted to adequate teaching methods 
to the learning profile of new generations and to promote scientific citizenship rights.  

Together with the specialized training needed to keep the pace with the fast-changing 
world, PANDORA aims to becoming the place where the contamination between dis-
ciplinary knowledges takes place, leaven for the formation of future generations and 
future teachers, possibly in strict collaboration with the Teaching Learning Centre and 
Service and the Digital Education Hub that the host university is programming in the 
next years. 

If, on the one hand, the opening of Pandora's box releases unstoppable currents that 
push towards unknown spaces, on the other hand the basic scientific knowledge even 
of people with a diploma of higher education, and who are, like everyone else, called 
to navigate these spaces, are largely inadequate. Along with research coordination and 
education advocacy, PANDORA will stimulate and fuel the student’s and public aware-
ness on science-based thinking and decision making. 

The ‘big question’ asked before does not have a single answer. It is a generative 
question calling for interpretations and declinations, deconditioning and rethinking, im-
agination and vision. In the near future, if not tomorrow, the equation proposed by Y. 
N. Harari [5] B x C x D = AHH (Biological knowledge x Computing power x Data 
availability = Ability to Hack Humans) will begin to unfold its countless solutions out 
of the Pandora’s box of life adapted on Earth.  

PANDORA calls on the most collaborative and curious minds, willing to consider 
possible solutions without dogmatic prejudices, to imagine a future for humanity based 
on the technology we glimpse, but also on the new science we can discover. 

 
MD acknowledges the Horizon EuropeSeed 2021 funding from the University of 

Bari “Aldo Moro” awarded to the PANDORA project, coordinated by Prof. Francesco 
Giordano. 
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1  Introduction 
The aim of the work is to present a web platform aimed at evaluating /self-evaluating 
the performance of teachers and students for the professional qualification of the 
teacher with respect to the training needs of students (and other stakeholders). The 
work starts from the attempt to define a concept of teaching quality that represents a 
shareable reference, “ideal” for the development of the professionalism of the teacher 
with respect to his own teaching-learning context (disciplinary, social, cultural, Uni-
versity). To this end, a holistic approach has been developed and subsequently trans-
lated into a web platform, as a guide for the teacher in the evaluation and self-evalu-
ation of the quality of his teaching, highlighting the gap between “Ideal Quality” and 
real quality. 

 
1.1 “Ideal” Teaching quality concept for evaluation and improvement teaching          

qualification 
Universities around the world are oriented towards a constant search for improve-
ment of the quality of teaching by focusing on the subject who learns and shifting at-
tention from content to skills (Zaggia, 2008), from training objectives to expected 
learning outcomes (Caspersen, Smeby & Aamodt, 2017).  In Europe, the Bologna 
Process (1999) plays a decisive role in the reorganization of the university system 
and Quality Assurance (QA) guides the processes of quality assurance and assurance 
of teaching and research through the AVA system. The TQM, in its principles and 
methods, is the basis of the AVA system. Quality methods such as the PDCA cycle 
(Plan, Do, Check, Act) by Deming (Deming, 1951) guide the design, management, 
evaluation and continuous improvement of the quality of Study Courses and indi-
vidual courses, considered as a whole (Verna, 2008; Verna et al., 2019). The con-
structive alignment of Biggs orients the actors of training in the design of curricula 
and teachings, in line with teaching strategies and with the evaluation of learning. 
The combination of principles and methods of TQM represent the conceptual bases 
of the holistic model proposed in this work (web platform “L'Ascolto”). This model 
places the centrality on the subject in learning (listening and satisfaction of students' 
needs) through listening and satisfaction of the training needs of the teacher (profes-
sional qualification) - or those training needs that, if met, allow to fill the gap training 
of students. With student-centred learning, the role of the teacher and the develop-
ment of his professionalism becomes an object of international interest (ENQA, 
2007; OECD, 2012; EC, 2013; EHEA, 2020). Ultimately, if with the Bologna 
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process the predominantly normative vision of teaching has prevented a more careful 
reflection onthe complexity of teaching, excluding a determining factor for achieving 
the quality of university teaching: “a professional truly capable of teaching" (Feli-
satti, p.70, 2020), today literature places great interest in this theme, while highlight-
ing its main difficulties. The work proposes, first of all, a definition of teaching qual-
ity as a possible reference for the development of the professionalism of  the teacher. 
The proposed concept of quality has two components: a “Static” one, i.e., linked to 
the theoretical bases on which the proposed platform is based (Verna, 2008; Verna, 
2014; Verna et al., 2019; Verna & Verna, 2021) and a "Dynamic" that builds the 
teacher from experience in their own teaching learning context (Verna, 2020). The 
definition of a concept of quality which is on the one hand the result of a shared ap-
proach to the continuous improvement of teaching processes (static quality) and on 
the other hand the result of differentiations linked to listening to the needs of the 
context (dynamic quality) allows to obtain significant feedback to guide the im-
provement of quality both from the point of view of “homologation” and “differen-
tiation”.

 

  1.2 The web platform “L'Ascolto” 
With reference to the concept of quality proposed above, a holistic approach to uni-
versity teaching has been developed, translated into a web platform (L'Ascolto), 
whose purpose is to guide teachers towards the knowledge of the complexity of 
teaching (systemic, dynamic and contextual) and the quality of their teaching through 
continuous processes of evaluation and self-evaluation on the quality of their teaching. 
A summary scheme is proposed below (fig.1), representative of the conceptual bases 
of the platform. In particular, fig.1 shows how the teacher is involved in continuous 
cycles of design, management, evaluation and improvement of the quality of his teach-
ing. The feedback (Check phase) deriving from these processes (PDCA) informs the 
teacher about their needs for "professional qualification" (communication tech-
niques, teaching strategies, disciplinary skills) those that must be met in order to meet 
the training needs of students (and other stakeholders). The aim is to develop the pro-
fessionalism of the teacher according to the training needs of students and other 
stakeholders (teaching-learning context-dynamic quality), according to a uniform 
and coherent approach (static quality). The Listening platform follows the logic of 
figure 1 and represents the translation of a holistic approach to university teaching 
(through two algorithms, Verna & Verna, 2017), into a software (Verna & Verna, 
2021) with a focus on the teacher, but for use by all training actors and aimed at 
improving and innovating all university teaching processes. The best practices de-
riving from this approach to teaching are organized in a systematic and structured 
way in the platform and shared (through a specific language) with all the teachers 
who are operating in the same context conditions, realizing in this sense the self-
training of the teacher. The continuous feedback, offered by the Check phase, allows 
the teacher to collect useful information to formulate / modify or replace the initial 
teaching strategies, improve the design, and activate the improvement. The innova-
tion that arises from the continuous solicitation of teachers to experiment with new 
teaching strategies, guided by continuous processes of evaluation and self-evaluation 
of the processes in progress is "formalized" and shared (experiential learning) 
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through a language that allows the teacher to achieve a progressive knowledge and 
contextualized of the concept of quality of teaching (professional qualification). 

 

 
Fig. 1 Evaluation and self-evaluation of the quality of teaching for the qualification of the 

teacher's      professionalism. 
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1 The digital and multisensory components in storytelling  

The learning process can benefit from the role played by a functional development of 

socio-emotional skills, in which digital and multisensory components can support the 

promotion of this. Therefore, it is intended to investigate the potential effects of digital 

multisensory storytelling as a tool of emotional literacy. 

Storytelling is a methodology that uses narration to give meaning to reality; shared 

reading experiences enable children to acquire language skills and develop emotional 

literacy. When we listen to stories, some areas of the brain, linked to cognitive control, 

emotions and empathy, are activated as if the subject were experiencing them (O'Byrne 

et al., 2018). To date, the nature of storytelling is changing due to emerging digital 

tools, so much so that it has given rise to digital storytelling (Di Fuccio et al., 2016). 

The use of technological tools creates dynamic and emotional learning contexts in 

which texts, recorded voices, music, sounds, images and videos are combined, helping 

to maintain attention and encourage student engagement (Tisza & Markopoulos, 2021). 

The potential inherent in digital narration can be enhanced if supplemented with addi-

tional multi-sensory stimuli: in fact, it has emerged that in learning environments where 

the senses are stimulated simultaneously, it shows an improvement in the acquisition 

of information (Matos et al., 2015). Sensory signals transmit, in addition to in-formation 

of a descriptive nature of the surrounding environment, important characteristics related 

to the emotional aspect of stimuli, enriching the process of perception. The activity of 

amygdala allows the integration of multisensory in-formation with those of emotional 

nature. The integration of emotional signals, coming from both visual and auditory 

modes of perception, enriches the perceptual process (Jean Ayres, 2012).   

Digital multisensory storytelling showed higher ability to recall the story orally and 

greater emotions in five-year-old children during the retelling (Chierichetti & Tombo-

lini, 2023). 

2 Emotional literacy in learning environments 

Emotions are involved in most functions related to cognitive aspects, interaction and 

action, and play a crucial role also in educational settings because of the sharing of the 

same brain networks that characterize the functioning of these complex processes (Gu 
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et al., 2012). It has been shown that negative contexts compromise the performance of 

a task: positive emotional conditions are associated with greater accuracy in acquiring 

information compared to neutral environments (Zhao & Guo, 2023). There is a direct 

link between emotions and learning: the former influence learning outcomes, playing a 

key role in modulating the attentive state and motivation processes, underlying the ac-

quisition of information (Carmona-Halty et al, 2021). Emotions give greater promi-

nence to the concepts learned and allow to keep a vivid and lasting memory over time. 

Based on this evidence, the learning process must consider the individual as a human 

being, endowed with specific thoughts, emotions and feelings. 

3 Method 

The sample consists of 49 children aged between 3 and 5 years, randomly assigned. In 

the experimental group, digital multisensory storytelling was proposed: the story was 

projected and the video showed the same images as the book in animated form. To 

create a totally immersive environment and recreate the setting of the narrative, visual, 

auditory, olfactory and tactile stimuli were included, in order to stimulate the simulta-

neous activation of different sensory channels. In contrast, in the control group the same 

story was read and the illustrations of the book were shown. Later, the administration 

phase began in which the EMOJ software was used, which detects in real time the emo-

tions experienced by the subject through the coding of facial expressions, and a record-

ing protocol, de-signed on the model of "M6 -MNa" of NEPSY-II. The aim is to eval-

uate the narrative memory under two conditions: spontaneous and guided reconstruc-

tion. In order to assess how the context influences emotional recognition, some items 

investigated the children's ability to recall the emotions experienced by the protagonists 

of the story. The final aim is linked to the analysis of the role played by the educational-

didactic context in the promotion of emotional literacy, a trans-versal and basic com-

ponent in the process of learning acquisition. 

4 Results and conclusion 

The analysis of the data obtained in the emotional score section of the recording proto-

col showed how the averages of the two groups differed, as shown in Table 1, denoting 

a higher score in favour of the subjects who participated in the digital multisensory 

storytelling. 

Table 1. Descriptive analysis of the data 

 

Emotional activation was also detected through the EMOJ software, which recorded 

more positive emotions, such as joy, present in the retelling phase in the subjects of the 

experimental group than in the recipients of conventional storytelling. 
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1 Introduction

In computer engineering (CE), traditional teaching and learning methods present
significant obstacles for students and instructors in foundational courses. These
challenges become apparent when, for example, students need to program solu-
tions to a specific problem, query databases for a particular data, or deal with
multithreading-based issues, as they often face delayed assessment and feedback.
In addition, faculty must evaluate many student submissions while coping with
pen-and-paper context, subjective biases, fatigue, and lack of time. However, the
CE study program at our institution has embarked on a transformative journey
by integrating specialized tools into these courses. By using cloud-based pro-
gramming platforms and online assessment tools, we have significantly improved
the educational landscape of CE and overcame the hurdles of delayed feedback
and biased evaluations. We present compelling case studies demonstrating how
these tools have transformed several courses’ teaching and learning experiences.
Through these case studies, we highlight the practical benefits and demonstrate
the power of technology in fostering the development of practical skills and com-
prehensive assessments in CE education.

Two prominent tools have proven influential in different contexts, Google
Colab [1–4] and Online Judge [5–8], so we have used them in the course on
operating systems and in courses on programming and the use of SQL.

2 Google Colab in Operating Systems Course

Google Colab, a cloud-based platform for coding and collaboration, provided
us with an opportunity to enhance the teaching and learning experience in the
Operating Systems course. The interactive learning environment allows students
to focus on core concepts and practical applications rather than spending time on
complex setup procedures. By providing a standardized and accessible platform,
Google Colab ensures all students have the same opportunities to engage with
the course material, regardless of hardware or software limitations.
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Operating Systems course often requires students to perform experiments
and analyze system behavior. Google Colab’s backend allows students to run
code and perform experiments in real-time, enabling a more comprehensive un-
derstanding of topics such as computer security, system calls, shell access, inter-
process communication, deadlocks, threads, and memory management.

Google Colab integrates seamlessly with third-party web services, empower-
ing educators to provide additional resources and supplemental materials easily.
By sharing code templates, relevant documentation, and datasets, students can
readily engage in hands-on exercises without the need for complex environment
setups. A key advantage of Google Colab is its cost-effectiveness and accessibility.
It runs entirely in the browser, so no high-end hardware is required.

3 Online Judge in Programming and SQL-based Courses

In the Online Judge system, a teacher can provide a diverse repertoire of prob-
lems in both programming and database domains. In programming courses,
teachers can define problem sets with predefined test cases, while in database
courses, expected outputs can be specified for SQL queries. Students in pro-
gramming courses can develop their problem-solving skills by solving coding
challenges that simulate real-world scenarios. In database courses, students can
hone their SQL skills by working on problems that involve query optimization
and data manipulation.

Online Judge provides immediate feedback on students’ submissions. In pro-
gramming courses, students receive instant feedback on the correctness and ef-
ficiency of their code, which encourages iterative learning and improvement. In
database-oriented courses, students receive feedback on the correctness of SQL
queries. This iterative feedback loop allows students to identify errors, optimize
their solutions, and refine their SQL proficiency.

Online Judge thus facilitates the automation of the assessment process, saving
instructors valuable time and effort. This automated assessment ensures fair
grading and eliminates potential bias, ensuring a consistent evaluation process.

4 Conclusion

The cases presented above concisely describe the shift in foundational CE courses
from standalone desktop context and pen-and-paper assessments to online learn-
ing, interactive and collaborative training, and automated, unbiased evaluations.
Initially, the featured platforms were introduced to improve skill acquisition
and the learning experience while enabling automated assessments and easier
course management. During the pandemic, they proved even more valuable as
COVID-19 response required an online context. We propose to use these tools to
blend F2F and online learning to create an enriching educational environment.

Acknowledgements This work was supported in part by EU under grant
agreement no. 2021-1-SE01-KA220-HED-000023166, project ERASMUS+ BLISS.
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1 Introduction 

Process Mining (PM) in education, known as Educational Process Mining (EPM), aims 

to create a comprehensive learning process model, compare it to observed behavior, 

and enhance understanding of the process. The Systematic Literature Review (SLR) 

proposed here explores the research characteristics of applying PM techniques to 

Learning Management System (LMS), including study objectives, types of PM used, 

and tools employed. In more detail, the SLR addresses the following research question 

(RQ): what are the PM techniques applied to LMS? 

2 Methodology and results 

The methodology used is a Systematic Literature Review (SLR), based on the 

original guidelines as proposed by [2], consisting of five stages: 1) define the 

research question; 2) search process; 3) apply exclusion and inclusion criteria; 4) 

implement quality assessment; 5) synthesize. The evidence search process begins 

with defining the query string that is: "Process Mining" AND "Education" AND 

("Learning Management System" OR "Massive Open Online Courses"). LMS and 

MOOC are the objects being examined in this literature review. MOOCs are online 

courses aimed at unlimited participation and accessed via the web. Journal 

repositories queried are ScienceDirect, IEEE Digital library, Wiley Online Library, 

Emerald, and ACM Digital Library. The initial search returned 77 candidate 

articles. The candidate articles were then screened by inclusion and exclusion 

criteria and rescreened for duplicate articles, leaving us with 36 candidate articles. 

Inclusion criteria applied are as follows: literature of English journal articles, 

literature published in 2017 to May 2023, literature mentioning keywords in the 

abstract, and Derived from the ScienceDirect, IEEE, Wiley Online Library, 

Emerald, and ACM databases Digital Library. As the exclusion criteria, this study 

excluded literature that did not discuss keywords further as described in the 

inclusion criteria. This study excludes all literature besides journal articles.  Quality 

assessment was carried out on the candidate articles and resulted in 26 articles 

reviewed in this paper [3]. Quality assessment is conducted by perusing the articles 

and assessing if PM techniques are used as part of the reference and further 

discussed as part of the experiment. Some articles were excluded for duplication, 
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and most were screened for not involving PM in the experiment. The preparation 

of the synthesis begins with making a scheme to determine the relevant aspects to 

be highlighted in this research. The attributes specified in this case include title, 

author, year of publication, location of research associations, journal database, 

study objectives, PM type, algorithm, tools, LMS content appointed as case studies, 

and results. 13 articles from 26 articles analyzed aimed to find behavioral patterns 

using the discovery type of PM technique. Research with discovery type dominates 

as much as 50%. The most dominating data mining technique used for discovery 

type is the Fuzzy Miner. Fuzzy Miner from the ProM plug-in was used to compare 

the activity sequences among students who passed and students who failed the 

course and to identify infrequent variants. There are 4 articles (15.38%) 

implementing conformance checking type. The synthesis results conclude that no 

articles have carried out the PM technique for improvement. An article does not use 

any type of PM because the PM dataset reviews the quality comparison of 

clustering algorithms. The discovery type article was successfully carried out to 

evaluate the implementation of learning strategies, predicting performance based 

on student behavior, problem-solving for the preparation of class materials and 

activities, and comparison of student behavior. Meanwhile, conformance checking 

type articles succeeded in meeting the objectives of analyzing student retention 

factors, making performance predictions based on student behavior [1], and 

comparing student behavior. The most tool used in PM research in using LMS is 

Disco (9 articles). Disco is a commercial application for process mining also 

providing a full version with an academic license. Another tool widely used is 

ProM, written in JAVA, that provides algorithms to support process mining. Some 

articles combine several tools, namely KNIME, Disco, and ProM. KNIME is free, 

open-source software for creating data science. Another combination is Disco with 

Celonis. Celonis is execution management that provides companies to run business 

processes entirely on data and intelligence. Only 1 article uses XGBox, whereas 2 

articles use R platform and pMineR. XGBoost is an optimized distributed gradient 

boosting library, R platform is an environment for statistical computing and 

graphics, and pMineR is an R library supporting PM in HealthCare. 
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1 Introduction

The use of machine learning (ML) and artificial intelligence (AI) techniques has
become increasingly pervasive in the world of education. Indeed, in this context,
a great amount of data is continuously being produced by the management
systems of training and educational entities such as universities and schools. In
recent years, there have been many applications in which educational data have
been considered and analyzed through ML/AI models in different contexts, such
as teaching-learning workflow personalization and evaluation, detection of early
drop-out, predicting the students’ outcomes, and, in general, optimization of the
educational processes [1].

Even in the educational context, it has become increasingly relevant to have
systems that are accountable and reliable. The various educational stakehold-
ers (students, teachers, managers, etc.) should be able to comprehend the de-
cisions taken by AI-based applications and the structure of the models, both
in terms of parameter description and features relevance [2]. For this reason,
various frameworks that exploit eXplainable Artificial Intelligence (XAI) have
recently been proposed [2, 3]. There exist two main approaches for designing
XAI models, namely ante-hoc and post-hoc methods [4]. In the first case, in
which rule-based models and decision trees are mostly considered, models are
explainable-by-design, because they have an intrinsically explainable structure.
In the second case, post-hoc procedures, which include LIME and Shapley Values
among the most used techniques, are used to explain classical black-box models,
such as neural networks, after the generation of the models themselves.

In this abstract, we provide a snapshot of some of the most used general-
purpose tools and libraries that may be used for generating and evaluating XAI
models in the educational context. Particularly, we have identified five factors
that could be useful to choose the most suitable solution for a specific stake-
holder.
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Table 1. Tools comparison.

Tool Post-hoc Ante-hoc Interface Interactive Customizable
Expliclass [5] ! ! ! ! -
Weka [6] - ! ! - !

Orange Data Mining [7] - ! ! ! !

ExplainerDashboard ! - ! ! !

ELI5 ! - - - !

SKMoefs [8] - ! - - !

FuzzyML [9] - ! - - !

FISDeT [10] - ! ! ! !

2 Tools comparison

To compare the considered tools, five factors were considered: the type of sup-
ported explanations, namely 1) Ante-hoc or 2) Post-hoc, 3) the presence of an
interface that makes the interaction with the tool easy-to-use, or on the contrary,
the necessity for coding, 4) the possibility of interacting with the derived expla-
nations to better investigate the results, and 5) the possibility of customization,
by adding source code or modules, for example. These factors have been chosen
since they are useful to discriminate the tools based on the users’ needs.

Particularly, we focused on eight tools chosen among the most used ones,
namely: Expliclass, Weka, Orange, ExplainerDashboard, ELI5, SKMoefs, FuzzyML,
and FISDeT. Table 1 summarizes the presence (!) or absence (-) of a given fac-
tor for each considered tool. Overall, we can observe that most of the selected
tools integrate transparent algorithms able to return Ante-hoc explanations, thus
not suitable to explain black-box models. Almost all the tools are customizable
by adding code. This requires the knowledge of a programming language and it
is not always straightforward for people working in the educational domain. In
this regard, the presence of a graphical interface is crucial for non-technicians,
such as students, professors, or technical staff. These final users need clear and
easy interactions with the tool.

3 Conclusions and Future Work

To conclude, depending on the final stakeholders (developers or users) and their
needs, different tools could be recommended. In this work, we analyzed five
factors that could be useful to identify the most suitable tool.

Future research directions will better analyze the effectiveness of the derived
explanations for the final users. To this aim a subset of Open University Dataset
[11], containing information about students, courses, and their interactions with
the University Virtual Learning Platform will be used to derive explanations
from each tool. These explanations will be then evaluated by experts using, for
example, the Technology Acceptance Model (TAM) [12].
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A Citizen Science and Innovative Teaching Initiative. “From Botany to Big
Data” is an educational initiative created as part of the activities of the Working
Group for Research and Innovation on Digital Skills in Schools of the University
of Genoa1. It started in May 2022 to support schools that won the “Edugreen”
projects of the Italian Ministry of Education, aimed at the establishment of in-
novative and sustainable educational gardens and school gardens. In this setting,
the goal of the initiative is to provide teachers -and thus their students- with
perspectives and tools to make the green experience of the school garden an
opportunity to exercise a plurality of skills in the STEM area, related to the
emerging fields of ecological and digital transition and to be part to a citizen
science initiative. An IoT/Big Data infrastructure, for transferring observation
(biomass, growth, etc) and monitored data (pH, temperature, etc) from the
schools to a cloud platform (the botany dashboard), plays the role of digital ac-
celerator for the creation of a network to share data and knowledge with experts
in the domain and other schools. This way, engagement is created by experiment-
ing how to use digital devices for making the school garden a laboratory for the
environment and to become a proactive agent of a citizen science experience [2].

The Diverse Skills involved. The educational proposal encompasses diverse
learning outcomes for participants: 1) they learn the fundamentals of environ-
mental and applied botany, 2) they acquire a scientific method by participating
in a citizen science project, 3) they learn how to use digital devices and applica-
tions, 4) they learn how to process, interpret, and graphically represent the data
from their observations.

The aspects related to environmental and applied botany focus on defining
a methodological approach and an experimental design based on the themes of
biomonitoring and phytoremediation, which can be carried out by school stu-
dents who, following the proposed method, acquire specific knowledge about the
value of scientific observation of plants as a tool for monitoring and improv-
ing environmental quality. The following practical information are shared with
schools: 1) a list of plants useful for carrying out biomonitoring of environmental
matrices or phytoremediation of urban soils, 2) indications on agricultural prac-
tices needed to grow plants for this purpose, 3) a list of features to be observed in
plants or obtained through direct measurements to monitor their development.

1 competenzedigitali.unige.it/pon-green

51



For digital monitoring, analog and digital devices to be placed in gardens
have been identified to carry out automatic monitoring of environmental pa-
rameters such as pH, soil moisture, and solar radiation. In addition to sensors
connected to an app that collects and displays data from the school garden on
school tablets, guidance was provided for programming an Arduino board with
dedicated sensors, and a program was made available that transmits data via
the Internet to the university servers.

From the computer science perspective, the focus is on the Internet-of-Things
technology behind the online dashboard2, that automatically and dynamically
visualizes the data transmitted by the schools (both those entered manually
through digital forms and those automatically transmitted by Arduino boards)
and enables the storage of historical data. The data platform is designed accord-
ing the IoT architecture guidelines: edge devices are connected via the Internet
protocol to web resources hosted in the University cloud servers. Moreover, spe-
cific indications for classroom activities in which the students can process data
from the school gardens are provided to develop as early as primary school a
data education [1], a skill increasingly considered fundamental for students and
identified as among the fundamental ones for digital citizens.

Practical Organization and Figures. The initiative proposes to teachers a
series of eight free workshops that can be attended either in-person or online to
explore the topic of digital technologies to support sustainable development. In
the workshops, teachers are guided through the steps needed to collect data from
their school gardens either via direct plant observation (biomass, growth, etc.)
or sensors (water, pH, etc.) and transmit them to the University’s servers. On
the dedicated portal3, teachers find all the resources to carry on the activities in
their schools: in-depth resources, video-tutorials, and recordings of the seminars.
Worksheets are also made available to support the implementation of activities
with students, exercising skills in the pedagogical use of digital technologies
(according to the DigCompEdu4 framework).

In terms of community, the initiative supports the creation of a thematic
community within the Moodle portal that multiplies the value of individual
experiences through discussion with researchers and among schools engaged in
the implementation of the Edugreen project. The portal of the initiative counts
115 registered participants. The majority is represented by teachers from 70
Italian schools. Four schools actively contributed data to the dashboard.

Looking Forward. The actions for the forthcoming school year include: 1)
consolidating the initiative, repeating the experiment focusing on biomonitoring
and on a specific plant, to get easily comparable results; 2) the realization of a
smart greenhouse in the University Botanical Garden, to be used to demonstrate
good practices and as a reference; 3) the realization of online mini-courses to be
offered to university students, as parts of an optional learning path tailored to
innovation and sustainability goals.

2 bit.ly/botanicdashboard
3 competenzedigitali.aulaweb.unige.it
4 https://joint-research-centre.ec.europa.eu/digcompedu en
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1 Introduction

Large Generative AI (LGAI) models [1] and, more specifically, Large Language Models (LLMs)
such as ChatGPT [2], have a deep impact on the teaching and education process offering great
support to the teacher in the preparation and implementation of education tasks and the eval-
uation of students’ assignments. For instance they can effectively be exploited to implement
scaffolding approaches providing timely feedback and support during learning tasks. However,
despite LGAI offers obvious benefits, they also come with many risks [3] in the education commu-
nity. For example, available LLMs can be used by cheating students to write academic content,
making it extremely difficult for the teacher to evaluate the students’ performance level, skills and
assess the learning progress [4]. According to this, in the last years, several approaches have been
proposed to detect contents produced using LLMs [5, 6]. In this work we explore a novel approach,
called GGAN, to detect LLM-generated text leveraging the discriminator stage of a Generative
Adversarial Network (GAN) trained on the same corpus of a large language model used to gen-
erate cheating contents. The usage of the discriminator stage of the GAN in the LGAI-generated
text detection improves the detection capability with respect to prior approaches. The evalua-
tion of the proposed approach is performed on a well-known dataset described in [5] comprised
of more than 500 assignments’ answers to 250 tasks and quizzes solved by Computer Science
students and ChatGPT (based on GPT3.5). The preliminary results show good performance of
the proposed approach to distinguish human-generated contents from the LLM-generated ones.

2 GAN Detection Approach

Similar to an image GAN, GGAN consists of the generator and the discriminator as illustrated
in Figure 1. However, while an image GAN typically exploits CNN for the generator and discrim-
inator stages, GGAN substitutes CNN with the underlying LLM. Generator and discriminator
have a different architecture. The former consists on a LLM and optionally dense layers to be
dimensioned while the latter is based on a RNN. They also differ in structure for inputs and
outputs since they play different roles: one generates data and the other one classifies samples
into fake and real. The generator takes random inputs from the predefined Gaussian latent space
and generates sentences.

As depicted in Figure 1, the fake data along with real content are passed to the discriminator
which become able to differentiate between real and fake samples. After each mini-batch, com-
prised of several real and generated samples, discriminator loss is calculated and the discriminator
weights are updated using gradient descent. When the generator and discriminator are trained,
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the GGAN is ready to generate coherent content. Our preliminar evaluation shows that, on the
public dataset provided in [5], results are promising being able to reach, on the given corpus of
training data for both the underlying LLM model and the GGAN approach, an accuracy ≈ 0.87.

Random Noise
Prompts

Generated Data

Human-generated
Real Content

Discriminator

Pre-Processing
Segmentation

Real or Fake

Calculate
Discriminator

Loss

Update
Discriminator

Calculate
Generator Loss

Update
Generator

LLM (GPT)
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Fig. 1. Detection approach based on R-GAN jointly trained with LLM architecture
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1 Introduction 

Nowadays, many projects in education and industry are based on collaboration carried 

out in teams [1, 2]. The pandemic has shown that online solutions can significantly 

facilitate cooperation enabling industry employees, teachers, and students to continue 

their work in situations where physical meetings were not feasible [3, 4]. During this 

period, work on ICT solutions supporting various areas of our lives significantly accel-

erated, although many of such tools were already available [5]. Implementing an evolv-

ing textbooks in the education process, will allows students and industry employees to 

learn by cooperating among them and with the teacher by ICT tools. 

The research agenda carried out as part of the TET project ("The Evolving Text-

book"), aims to review the available solutions and their functionalities and identify 

those that are most desired by target users for such an open access platform. 

2 The Research Agenda 

2.1 Research goal 

Within the TET project, a group of experts will develop an online platform for writing 

e-textbooks characterized by the following features: frequent updates, cooperation with 

students in the creation process, using synergies resulting from the cooperation of peo-

ple from different countries to create adaptive educational incremental materials [6]. In 

this work, we identify the essential functionalities and features that the platform and the 

e-textbooks should possess, according to a specific research methodology. 
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2.2 Methodology 

As summarized in Figure 1, the methodology consists of four activities: (A1) to identify 

the types of teaching materials currently used in the teaching and learning process at 

selected universities; (A2) to set the features of evolving textbook; (A3) to identify the 

ICT tools used by teachers and students and to get their feedback on these tools; and 

(A4) to identify existing tools. 

  

Fig. 1. General overview of the research methodology. 

2.3 Research activities 

A1. In the everyday educational pro-

cess, educators and students use vari-

ous teaching and learning materials to 

convey and acquire knowledge, and 

occasionally even to generate it. As 

part of the research agenda, it was 

planned to collect information on the 

sources of knowledge employed, start-

ing from the expert panel’s expertise 

on specific methods and tools, and to 

examine methods by which the materi-

als are obtained, created and updated, 

if they are updated at all, and whether students are currently involved in the process of 

creating and updating. A4 outlined the main features and their relative weight as in 

Figure 2. A3 involved 22 questions among 229 students and 116 academic teachers 

showing which functionalities are more and less frequently used in practice and about 

which functionalities survey participants currently lack. A2. From A1, A3 and A4, the 

requirements and limitations for the construction of the platform are identified. 

3 Conclusion 

This work has two merits: (1) analysing the status of collaboration platform features 

both with desk and field approaches compared, especially affected after the Covid pan-

demic, (2) focusing on methodologies and tools able to provide an incremental collab-

orative output, fusing the efforts of teachers and students. It is important that the plat-

form contains only the necessary functionalities and uses the existing user experience, 

thanks to which it will be easier to accept. 

Fig. 2. Sorting of the main identified categories.  
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1 Mobile Learning (M-Learning) and Augmented Reality (AR): 

the potential of the gesture 

The evolution of mobile technology and AR opens up new frontiers in the field of learn-

ing, giving rise to the need to investigate the complexity of learning processes related 

to the use of smartphone-mediated AR. This paper leverages the combination of mobile 

devices, such as smartphones, and AR, which overlays virtual elements onto the real 

world, to enhance the learning experience. Specifically, it aims to explore the real con-

nection and potential implementation of manual gestures to facilitate the manipulation 

of the studied object, as it may contribute to a more meaningful learning process (Freitas 

et al., 2022). The scientific literature demonstrates the potential to steer learning styles 

towards the adoption of mobile technologies in order to make these processes more 

meaningful, relying on constructivist theories that emphasize the importance of anchor-

ing the content to be internalized with the cultural reality of the individual (Panciroli, 

2018). M-Learning allows students to access educational content through mobile de-

vices, offering flexibility and on-demand access to education. On the other hand, AR 

enables students to interact with virtual content in real contexts, enriching learning with 

visual, audio, and interactive elements. This combination provides an engaging and in-

tuitive learning mode that stimulates student interest and active participation (To-

massoni, 2021). Among the factors that enhance learning, the ability of students to have 

continuous access to sources of information, interacting with them through the use of 

manual gestures that enable manipulation, plays a crucial role. In this sense, 

smartphones have excellent potential to provide interactive and continuous access, lev-

eraging flexibility (Crompton et al., 2018) and the ability to learn anywhere (Almaiah 

et al., 2022). The individual builds knowledge networks beyond the physical bounda-

ries of the classroom structure, integrating content to be internalized with cultural real-

ity, anchoring it to what is already inscribed in the student's neural networks and to 

what they have already experienced. From an Embodied Cognition perspective, the role 

of gesture becomes fundamental, as it seeks to harness the potential of motor acts and, 

consequently, brain activation at the level of the motor cortex, generating greater syn-

aptic connection in support of the learning process. Gesture supports meaningful inter-

nalization when it is purposeful: within the learning context, a purposeful gesture refers 

to one aimed at a better understanding of the content to be learned (Freitas et al., 2022; 

Novak, 2015). 
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Figure 1. AR, via qr 
code, on smartphone 

Graph 1. Comparison between experimental and control group  Graph 2. Comparison between AR control group and no AR control group  

Graph 3. Independent sample t test  

2  Research Project 

This research is a part of research project called “Augmented Didactics”, whose aim is 

to improve the learning using AR through qr code (Lembo et al., 2023) of 108 under-

graduates students of Engineering and Education Department (Cipollone et al., 2023).  

In the previous research, a 40% of improvement was find out thanks to AR, therefore 

it’s now in our interest to understand if this effect is linked to the possibility of manip-

ulating the stimuli. The new sample was randomly divided into two groups, an experi-

mental group of 51 subjects and a control group of 30 subjects. The 

proposed teaching activity included the AR brain lessons, with frontal 

explanation. AR was presented through qr code which, as in image 1, 

allowed to view the notions presented in class in 3D. The experimental 

group was able to manipulate the brain, touching the touchscreen to see it on different 

point of view. The  control group, instead, was able just to see the brain, without inter-

acting with it. At the end of the activity, we administered to the two group a spontaneous 

recall questionnaire aimed at investigating the level of memorization of the concepts 

explained. As the Graph 1 shows, the experimental group had an improvement of 53% 

of memorization of the brain area explained, probably due to the possibility of manip-

ulating the stimuli. The Graph 2 shows instead a comparison of the control group of 

this research that joined AR without manipulating it, and the control group of the pre-

vious research, which didn’t joined the AR. In this case, we can see that the first group, 

even if it can’t manipulate AR, shows an improvement of 15% on the memorization, 

leading to the conclusion that AR, through qr code on mobile phone, is a potential 

strong tool for supporting an innovative methodology, as Augmented Didactic is, for 

the memory and learning implementation.  

 

 

 

 

 

 

 

 

 

The Graph 3 shows the result of the Independent Sample T test where the p value, 

less than 0.001, affirms that we can reject the null hypothesis and confirm the alterna-

tive one, i.e. there are statistically significant differences between the two groups. The 

effect size reveals the percentage of overlap between the two distributions, that turn out 

to be greater than 0.8, so the size of the effect ranks as very large, representing barely 

53% overlap between the two 

distributions. In light of what 

emerged, the research hypothe-

sis can be defined as confirmed.  

Starting from this, it is necessary to continue the investigations, being aware of the need 

for multidisciplinarity.  

Degree of 

freedom 
p value

Average 

Difference

Standard 

Deviation 

Difference

Effect size (d di 

Cohen)

238 < .001 0.524 0.0530 1.33

Independent sample t test 
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1 Introduction 

 
Digital Twin (DT) has gained significant traction over the last decade, and it has 

been defined many times from different perspectives by the academy and industry com-
munities. For example, NASA defined DT as “an integrated multi-physics, multiscale, 
probabilistic simulation of an as-built vehicle or system that uses the best available 
physical models, sensor updates, fleet history, etc., to mirror the life of its correspond-
ing flying twin” [1]. Researcher and DT “father” Michael Grieves defined DT as “a 
digital representation of a physical entity or system, used to understand and predict the 
physical entity's performance characteristics and that DT model can consist of three 
main parts - physical products in real space, virtual products in virtual space and the 
connections of data and information that tie the virtual and real products together” [2]. 
Tao et al. have defined a five-dimension DT model – physical entities, virtual models, 
services, data, and connections” [3]. Although DTs are widely used in manufacturing, 
aerospace, and healthcare, their potential applications will soon extend and cover other 
domains.  In this scenario, education is required to play a major role in building its own 
DT models for purposes ranging from academic to professional training.   

The DT technology in the education context is expected to enhance the outcomes 
and scopes of the standard digital e-learning approaches. A particular aspect of the re-
search includes how the DT framework will accurately monitor, analyze, and improve 
the online learning patterns and behavior of students [4], gamification, and virtual real-
ity for DT learning [5]. We will present a framework for designing/building a DT for 
e-learning platforms, discuss its potential benefits and challenges, and provide exam-
ples of its practical applications.  
 

2 Digital Twin technology 

Recent studies have shown [6,7] that DT technology has the potential to significantly 
improve the well-being, retention, and overall satisfaction of e-learning platform users 
as well as improve the quality of such digital platforms. By creating a virtual replica of 
the e-learning environment and integrating it with real-time data from such a platform, 
DT technology enables personalized learning experiences that are tailored to the needs 
and preferences of individual users [8].  This can lead to increased engagement, 
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motivation, and enjoyment of the learning process and improved learning outcomes. 
Additionally, DT technology can facilitate real-time feedback and assessment, allowing 
learners to track their progress and adjust their learning strategies accordingly. Further-
more, this gives opportunity to platform owners to tailor their digital learning platform 
to meet their users' needs. This paper explores the various ways in which DT technology 
can be used to enhance e-learning platforms and discusses the potential implications of 
this technology for the future of education and training. By implementing DT technol-
ogy, digital learning platform owners can improve their business sustainability and 
make their businesses more environmentally friendly [9]. 
 

3 Conclusion and future research direction 

After briefly reviewing DT technology in e-learning, an architecture of e-learning plat-
forms' DT is presented that would offer the opportunity to tailor the digital learning 
platform to meet the needs of its users in real-time and improve their retention on the 
platform. Architecture has to be detailed and tested in a working digital learning plat-
form. Furthermore, based on the findings, a new terminology “DT-learning” has been 
brought forward, Digital Twin for e-learning platform terminology must be innovated. 
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1 Introduction 

Higher Education professionals such as Researchers, professors, and lecturers are not 

constrained by a fixed number of hours as their contracts stipulate a set amount of work. 

However, due to the nature of their work, which requires continuous intellectual effort, 

they often distribute their workload throughout the entire day, including bank holidays. 

[2].  This situation has become even more complex in the aftermath of the COVID-19 

crisis, as teleworking has blurred the boundaries between their personal and profes-

sional lives. [7].  

At the same time, the European Commission delivered three frameworks for crucial 

skills in the 21st century and in particular the DigComp - The digital competence frame-

work for citizens [3], EntreComp - entrepreneurship competence framework [1]; LifeC-

omp - The European framework for personal, social and learning to learn key compe-

tence [5]. These frameworks are conceived in order to be used as a basis for the devel-

opment of curricula and learning activities fostering personal, and social development, 

and learning to learn. 

2 Materials and methods 

2.1 The project 

On the basis of this situation, an European-funded project called GEMMA (Game 

based learning for Enhancement of new skills using Micro-MOOCs for Academic staff 

- 2022-1-IT02-KA220-HED-000087512) aims to develop new pedagogical strategies 

for the lecturers, professors and researchers in a broad sense, starting from merging the 

three competence frameworks aiming at strengthening an informed balance work/per-

sonal life, creativity and ability to catch the opportunities in the society. A vehicle in 

this process is the methodology of Game Based Learning (GBL) [8]. 

2.2 Methodology 

In this paper, the authors show the developmental process of the integrated pedagog-

ical framework that is triggered by a co-creation approach [6] that involves the target 

users of the intervention. We administrated the focus group for the collection of 
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qualitative data regarding the impact of the overwork on the personal and professional 

life of the researchers. The focus group is a methodology that allows to gather infor-

mation and receive feedback on a specific topic [4]. The focus takes place like a group 

interview guided by a moderator who, following a more or less structured track, offers 

stimuli to the participants. One of the characteristics that make the use of focus groups 

of considerable interest is precisely the interaction that is created between the partici-

pants. The participants involved in the focus groups are 40 and belongs to 5 countries 

(Poland, Spain, Italy, Greece, Finland). 

3 Results 

The paper shows the results regarding the following items: 

1. Current well-being situation of researchers at work. 

2. Changes associated with COVID-19 in terms of well-being and new compe-

tences. 

3. Needs in terms of competences. 

4. Preferences in the competence training. 
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1 Theoretical framework and research objectives 

The enquiry into the role of emotions in learning and teaching has recently undergone 
a phase of growth. Particularly in higher education, signs are visible of increased inter-
est in emotions, mainly due to their impact on learners’ learning quality and effect. 

The research describes the emotional relapses of specific teaching practices and their 
influences on students' educational experiences, starting from the pivotal role of the 
educational experience [1] and deepening the classic studies of a socio-cognitive [2,3] 
and pragmatic-cognitive [4,5] matrix, which attribute crucial importance to the emo-
tions of individuals and their social and relational [6]. In line with the phenomenologi-
cal approaches, Vygotsky highlights the social nature of emotions. His lesson appears 
current in redefining the activism of Dewey and Piaget in a double sense: from a neuro-
physiological perspective, it shows the biological and physiological roots of emotions 
[7,8] and their impact in favouring or hindering learning processes and personal devel-
opment; while, in a sociological sense, it investigates the functions that relational mech-
anisms play in the genesis of emotions and their consequences on learning processes. 
In the wake of Vygoskijani's studies, the research aims to investigate the relationship 
between emotions and learning.  

As recent studies have shown, the analysis of emotions in a didactic environment 
can reveal a multiplicity of issues (e.g. specific emotional states related to the subject 
matter; association between emotions and tests, examinations, homework, and dead-
lines). In this sense, specific emotions have also emerged as capable to contribute to 
learning success, thus favouring the internalization and memorization of knowledge 
and meanings, while others can create obstacles and may lead to educational failure. 

As attentional and motivational components emotions can influence learning and 
memory. Perceptual processing is indeed enhanced by attentional components, that help 
select and organize salient information [9]. While curiosity is induced by motivational 
components, which favour a state of psychological interest in new or surprising activi-
ties and thus activate a desire for further exploration, a condition that can prepare the 
brain to learn and remember [10]. Adding on that, emotionally salient stimuli can elicit 
selective attention and thus enhance memory functions [9, 10].  
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In line with the theoretical approaches evoked, this research aims not only to connect 
emotions to learning processes, but also to investigate which didactic relationships gen-
erate them. Paraphrasing Vygotsky, one could say that the aim of the research is to 
understand how the emotional presence is generated in an educational relationship, 
whether it only characterizes learning experiences in the presence or whether it is also 
found in virtual teaching environments, and whether its analysis in the two environ-
ments show similar or different generative mechanisms. 

2 Methodology 

In order to better understand the intertwining between emotion and learning is nonethe-
less important to acknowledge a variety of forms in the spectrum that can be elicited in 
the individual experience with teacher, class, and subject matter. To shed light on these 
issues, a preliminary comparative research has been carried out with university students 
using online questionnaires and focus groups. 

The comparison has concerned two courses in two different universities, a traditional 
university and an online university. The questionnaire administered online had an ex-
ploratory purpose, involving 80 students at the Turin Polytechnic and 80 students at 
eCampus telematic university. It was constructed by trying to trigger different types of 
emotions, organized in a typology ranging from indifference to joy, to specific behav-
iours of the teacher and/or students. The aim was to understand the educational rele-
vance of specific teaching behaviours. Among the various didactic behaviours consid-
ered, those based on the inclusion of works of art among the didactic materials had a 
specific analytical space: some focus groups were organized to investigate further the 
emotional meanings attributed by the students to the use of artistic texts in the course 
materials and in class. 

3 Research results and analysis track 

The following results emerged from the analysis of the questionnaires and focus groups: 
- the correspondence between some emotions and some teaching behaviours, for ex-

ample, the correspondence between the appreciation that the teacher addresses to the 
students' interventions and a state of satisfaction and joy in the students, a very similar 
functioning of emotions in the face-to-face teaching environment and the online teach-
ing environment; 

- the driving function of some teaching behaviours to elicit specific sets of emotions 
that have a familiar feel to each other;  

- the instrumental function of some artistic texts in arousing not only feelings of 
participation and empathy but also involvement and didactic commitment among stu-
dents. 

With the limits that an exploratory study entails, the research allows us nonetheless 
to consider the educational relationship as deeply emotional and brings to light issues 
related to the most suitable teaching behaviours to motivate students and solicit their 
participation and their commitment. 
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1 Introduction 
The recent breakthroughs of Embodied Cognition Science reaffirm the centrality and 

inseparability of the cognitive, bodily and emotional dimension within learning 

processes. Considering this, the constitutive paradigms of teaching have been 

revisited to design distance learning within a new Umwelt [1], a spatial environment 

that, even in the distance and with the presence of new technologies, establishes itself 

as a relational environment that is capable of generating empathetic processes. The 

necessary properties useful for creating a learning environment capable of generating 

the perception of the empathic relationship reside in the quality of the atmosphere and 

in the consideration of almost things [2]. Much of what happens in the course of our 

interpersonal relationships would be the result of the ability to create a we-centric 

space, the result of the activity of embodied simulation. As Gallese [3] argues, when 

human beings observe the behavior of others they are exposed to a variety of 

expressions. These expressions are not resolved solely in the typology of the observed 

actions, but also include the emotions and sensations that accompany these actions, 

automatically creating an interpersonal affective bond endowed with meaning. 

2 Research 
This research is in continuity with previous investigations carried out on the DLaD 

Model (Didactic Laboratory at a Distance).  The survey aims to outline the strategies 

of effective teaching centered on the body in action, capable of generating a virtual 

space that has the relational connotations essential to the teaching action. The ultimate 

goal is to outline the DLaD Model structured on theatrical performative techniques 

and practices identified in the CReAP+T approach, whose acronym stands for 

Creativity-Corporeality, Relationship, emotion, Action, Performativity + Training. 

Technology, in which the tool of relationship and cognition is recognized in the 

performative role of the body, through the dialogue between the body and 

technologies. The Creap+T Method confirms the importance of the relationship and 

cognition as an incarnate experience mediated and activated by the channels of 

perception, promoting the continuous solicitation of presence, understood as a scenic 

bios and source of energy [4], as sense of being here and now in connection with 

oneself, with the place and with others, through training activities [5] and autopoetic 

feedback [6] that involve students in their multiple possibilities to be here and now 

with voice, look and gestures, with the body and beyond the body. Some constitutive 

elements of the Model have already been investigated through the exploration of the 

effectiveness of bodily action even at a distance, [7]. Still with regard to this theme, 

further investigations were carried out to better understand what influences the 

relationship and the perception of interpersonal distances [8] in the teaching learning 

process in DLaD [9]. In particular, this exploratory study intends to examine how the 
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DLaD, structured on the CReAP+T Model, can influence the perception of the 

empathic relationship, the interaction and emotional activation of students and the 

perception of the other, through a specific and careful body language, gaze and tone 

of voice. To make improvements to the didactic Model, basic research was combined 

with applied research fololwing the paradigm of Anne Brown and Alan Collins’ 

Design Based Research (DBR) [10], making use of the practices of performing arts-

based research. A dual research design was adopted: a synchronic one, centered on 

the investigation of laboratory experiences, and a diachronic one centered on 

reflections elaborated on the basis of previous experiences and as a function of future 

ones. Starting from performing art- based methodology, this study resorts to an 

exploratory type of research design [11] through the administration of a self-

completed questionnaire. This questionnaire consists of a semi-structured list of 5 

elements for collecting personal data (gender, age, type of course attended, region of 

origin, method of participation in lessons) and 35 elements with dichotomous choice 

and 6 multiple-choice elements with the possibility of ticking off a single answer for 

the survey on the suspects' opinions using a Likert scale ranging from Strongly agree 

to Strongly disagree. The questionnaire was administered through the digital platform 

google forms, anonymously at the end of the training courses of the laboratories 

carried out in DLaD of Performative didactic dramaturgy and Playing you learn: 

techniques for animation and theatrical communication, of the master's degree 

courses in primary education sciences and education sciences at the Suor Orsola 

Benincasa University in Naples. The reference sample is approximately 970 students 

who attended the laboratories in the 2021-2022 academic year, the average age of the 

students ranges from twenty to twenty-two years and 76.9% of them reside in the 

Campania Region. The survey asked each student to express their opinions on the 

body training activities carried out during the laboratories, on the communicative-

expressive codes, on the effects of the performative action, on the effects of the 

feedback, elements that characterize the CReAP+T Method. Quantitative data was 

collected and processed in an Excel environment and then organized in a Table 

showing the response frequencies as a percentage. The data that emerged from the 

research show that the training activity is a fundamental action of relaxation and 

awakening of the body for teachers and students before undertaking any type of 

teaching activity. Training is the moment that allows the body and mind to recognize 

each other and come into contact with each other and is essential for emotional 

activation and the triggering of a process of discovery of one's body. It returns greater 

awareness of the exercise of the voice and has the ability to influence attention 

towards listening to the other. Data show that feedback affects the ability to create 

new relationships with others and the establishment of an empathetic relationship with 

the teacher and with the class. 

3 Conclusions 
Despite the physical distance, the Didactic Laboratory at a Distance Model has 

managed to promote significant experiences capable of influencing the perception of 

the empathetic relationship, the interaction/activation of the learners, the perception of 

the other (body language, gaze, tone of voice). All these are useful elements for 

starting a meaningful teaching process based on a passage from an experience-of 

some object to an experience-with [12]. This learning experience can be considered 

based on distance learning but not distant. 
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In order to smooth the transition between secondary and tertiary education,
universities usually offer preparatory courses to first-year students. At the Politecnico
di Milano, preparatory math courses are delivered every year before the beginning of
the first semester and are addressed to all first-year engineering students. Until
September 2020, classes were delivered on-site, then, due to the pandemic, there was
a compulsory shift to online classes. In 2022 the university decided to offer both the
on-site and the fully online course. Both courses are structured in two parts: a MOOC
that students are invited to attend during the summer and eight classes delivered in the
two weeks before the beginning of the academic year. The pre-calculus MOOC is
delivered on the POK platform (www.pok.polimi.it), where students can study videos
about theory explanations and resolutions of exercises, test their basic knowledge in
mathematics through quizzes and interact with other students and tutors through a
forum. The MOOC course is structured in six weeks, i.e. units: arithmetics, algebra,
geometry, logics, functions, and probability. The eight classes, four hours each, follow
the syllabus of the MOOC course.

The scope of this work is to describe the design of the fully online format and to
focus on the choice made by the tutors while planning the classes in order to guide
students’ work and increase the efficacy of the course The course was carried out in
September 2022 and involved approximately 70 students. The eight classes were
delivered in an online format in which the tutor and the students were interacting
using an online platform (Webex). The course was blended in the sense that it
involved both synchronous and asynchronous activities. This choice was made
because different resources in mathematics education, see [1], suggest that one of the
critical points in the transition between high school and university is that learning
resources are perceived in a different way and that, at university, students are
supposed to study and work with more independence. In our context, synchronous
activities provide guidance to students, while asynchronous activities foster their
independence, smoothing the transition between secondary and tertiary education.
Moreover, as Gamer and Gamer [2] pointed out, student-directed learning promotes
conceptual learning more effectively if compared to teacher-directed approach. In the
blended learning format, students have an active role since they have to watch videos,
they have the possibility of solving exercises with self-evaluation and can use online
forums and other sources to clarify their doubts. All this engages students in different
mathematical activities that generate a personal production of meanings and
mathematical knowledge.
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In the following, we describe the course schedule. The first lesson started with an
extensive explanation of the course structure provided synchronously by the tutor.
Then, students were given a self-assessment quiz that lasted 30 minutes and covered
the topics of the first week; a second self-assessment quiz was delivered between the
fourth and the fifth lessons to cover the topics of the second week. The aim of the
self-assessment quizzes was to guide students in identifying their strengths and
weaknesses and, thus, to foster students’ autonomy in choosing the lessons and
contents more relevant to them. Each class started with asynchronous activities which
lasted one hour. Through a shared Padlet students were told which part of the
pre-calculus MOOC had to be studied (videos and quizzes) and they were asked to
solve the task of a “warm-up” activity. With the warm-up activity, students were
asked to think and reason about open problems and tasks. Afterwards, students posted
their resolutions and possible questions on the MOOC forum. The second part of the
class was synchronous, it lasted two hours and it was delivered through the online
streaming platform Webex and a shared board (Jamboard). During the synchronous
part, the tutor discussed the solution of the warm-up activity, addressed students’
questions and deepened the topic. At the end of the class, students were given one
hour to answer a formative-assessment test, which focused on the topics covered
during the lesson.
At the end of the course, all the students were given a survey with the purpose of
evaluating the effectiveness and usefulness of the two formats. As discussed in [3],
the responses show that there was no significant difference between the online and
on-site formats. In the survey to the final question “do you recommend this course to
future first year students?”, none of the students answered no, showing that the online
format was as successful as the on-site one.
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Educational research shows that collaborative learning, when adequately supported, 

promotes critical thinking and argumentative skills [1]. This is also true in computer-

based environments, provided that appropriate technological tools are available. In this 

perspective, Vygotskian Computer Based Learning Activities (VCBLAs) [2] were 

designed and implemented through computer-based collaborative scripts with the aim 

to boost online students’ interactions and thus promote collaborative learning. 

However, when the script grows in complexity, it may become difficult to 

simultaneously handle all the required tools.  A new plugin for Moodle, named Quick 

Chat [3], was therefore designed to provide a better communicative environment. It 

allows teachers and students to handle the narrative flow and all communication 

channels of a VCBLA in a single browser window. The plugin impacts the graphical 

interface and, consequently, the effectiveness of collaboration. Indeed, an easily 

accessible digital environment promotes collaboration and discussion [4], and reduces 

the overhead on students, who can cognitively focus on the task [5]. It also increases 

the degree of user acceptance of the environment itself, and thus its usability [6].  

 

A VCBLA aims to involve students in (mathematical) learning activities and to promote 

a learning which is first socialized among the peers and then internalized by each 

student [7]. A VCBLA mainly consists of a narrative flow steering the learning activity 

and some collaborative tools. Within a VCBLA, students work in small groups, 

possibly assuming predefined roles, and communicate at different levels (among peers 

in small groups, with the whole class, or with the teacher) using different channels, 

typically implemented with chats (as in [8]). VCBLAs are typically implemented using 

Moodle to handle all their (potentially complex) collaborative scripts.  Moodle natively 

comes with all tools to implement and master the narrative flow, the collaboration, and 

all communications among the peers and with the expert/teacher [9]. Nevertheless, 

when many tools are required at the same time, Moodle shows some limits because the 

handling of the resulting interface may become so difficult to spoil the user experience. 

So, this may impact the implementation of a VCBLA where students and teachers are 

forced to open many browser windows or tabs: one for the narrative flow and one for 

each chat or additional tool. The main issue arises from the need to manage all the chats 

needed to implement the simultaneous communicating channels: the user is forced to 

switch among all open windows/tabs to retrieve the last message. This issue is also 

critical for the teacher who should follow all the conversations to be able to take any 

necessary action, immediately or afterwards. 
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To ease this, a new Moodle plugin, Quick Chat, was developed as part of the LIME 

project - Learning Interface for Mathematics Education - at the University of Campania 

“L. Vanvitelli”. Its main goal is to overcome the above accessibility and usability limit 

of the platform, allowing to group the main course page and all chats where the user is 

involved in a single browser window. 

Once installed, the plugin is available through the Navigation block in the course home 

page. By clicking on the Quick chat menu item therein, the browser window splits in 

two parts; the left one holds the current Moodle page, allowing the user to continue his 

experience; on the right side the plugin aggregates into a regular grid all the chats where 

the current user is involved according to his/her role and group within the VBCLA. 

 

In this paper, we present some preliminary results of an experiment carried out with 16 

students attending the “Mathematics education” course in the second year of a Master’s 

degree in Mathematics at the University of Campania “L. Vanvitelli”. Divided in small 

random groups, they were involved in an online activity organized in two tasks: the 

Wason selection task [10] and the variant proposed by Griggs e Cox in 1982 [11]. In 

both tasks, each group was asked to discuss and reach a shared solution using a group 

chat and then to share it on a general chat, where the members of all groups and the 

teacher could participate in the discussion. The Quick Chat plugin allowed the members 

of all groups to visualize the task, the group chat and the general one all in a single web 

page. With a similar but more complete interface, the teacher was able to follow all 

group chats and the general one in real time.   

 

All data were collected using the Moodle platform and analyzed within the theoretical 

framework introduced by Weinberger and Fischer [12]. In particular, we focused on 

two of the fundamental dimensions involved in the construction of new knowledge in 

computer-based collaborative environments: the participation dimension and the 

dimension of social modes of co-construction.  

The paper analyzes advantages, limits, and potentialities (to implement in future 

development) of the Quick Chat plugin from the point of view of students and teachers. 

Preliminary findings suggest that Quick Chat can really foster student collaboration and 

interactions; at the same time, it also allows teachers to actively follow all group 

interactions, enabling them to step in when necessary and prepare the final discussion 

in a more effective way. 

References 

1. Leitão, S.: The potential of argument in knowledge building. Human Development, 43, 332-

360 (2000). 

2. Dello Iacono, U., Amorese, T., Cuciniello, M., Mannillo, C.V.: User-friendly interfaces for 

Vygotskian computer-based learning activities. Journal of Systemics, Cybernetics and 

Informatics(JSCI), 19(2), 23-29 (2021). 
3. Dello Iacono, U.: Promoting online collaborative learning on moodle platform with the 

“quick chat” plugin. HUMAN REVIEW. International Humanities Review/Revista 

Internacional de Humanidades, 11(Monográfico), 1-10 (2022). 

75



 

4. Schoonenboom, J. (2008). The effect of a script and a structured interface in grounding 

discussions. International Journal of Computer-Supported Collaborative Learning, 3(3), 

327-341. 

5. Hron, A., & Friedrich, H.F. (2003). A review of web-based collaborative learning: factors 

beyond technology. Journal of Computer Assisted Learning, 19(1), 70–79. 

6. Esposito, A., Amorese, T., Cuciniello, M., Riviello, M. T., & Cordasco, G. (2020). How 

human likeness, gender and ethnicity affect Elders’ Acceptance of assistive robots. In 2020 

IEEE International Conference on Human-Machine Systems (ICHMS) (pp. 1-6). IEEE. 

7. Vygotsky, L. S.: Mind in society: The development of higher psychological processes. 

Harvard university press (1980).  

8. Albano, G., Dello Iacono, U., Fiorentino, G.: A Technological Storytelling Approach to 

Nurture Mathematical Argumentation. In H. Chad Lane, Susan Zvacek and James 

Uhomoibhi (Eds.), Proceedings of the 12th International Conference on Computer 

Supported Education (CSEDU 2020) - Volume 1, pp. 420-427 (2020). 
9. Albano, G., Coppola, C., Dello Iacono, U., Fiorentino, G., Pierri, A., Polo, M.:. Technology 

to enable new paradigms of teaching/learning in mathematics: the digital interactive 

storytelling case. Journal of E-learning and Knowledge Society, 16(1), 65-71 (2020). 

10. Wason, P. C.: Reasoning. In B. Foss (Ed.), New Horizons in Psychology. Penguin Books 

(1966). 
11. Cox, J. R., Griggs, R. A.: The effects of experience on performance in Wason’s selection 

task. Memory & Cognition, 10(5), 496-502 (1982). 

12. Weinberger, A., & Fischer, F. (2006). A framework to analyze argumentative knowledge 

construction in computer-supported collaborative learning. Computers & education, 46(1), 

71-95. 

76



Undergraduate mathematics student-generated videos as 

an inside-outside resource for meaningful learning   

Annamaria Miranda [0000-0003-3210-7964] 

Università di Salerno, Fisciano SA 84084, Italy 
amiranda@unisa.it 

1 Introduction and Research Context 

Recent advances in educational technology have brought significant changes in the way 

students both learn and interact with their learning, such as the ease of access to the 

Internet, media technology, and hand-held devices. In particular, the use of video re-

sources to enhance learning is growing and becoming more significant both for teach-

ing and learning as it excellently integrates classical resources, providing “augmented" 

experiences. Videos can be interlinked with slides, supporting texts, resource links, dis-

cussion boards, and chat platforms, among others, as part of a virtual learning environ-

ment (Karppinen, 2005). According to Mayer (2009), “learning is a process of 

knowledge construction” and “multimedia instruction leads to better learning outcomes 

than just using words alone by assisting the sense-making process through the activa-

tion of verbal and visual cognitive processes”. Visual processes are central to 

knowledge construction in geometry, especially to understand how the shape of geo-

metric or natural objects varies. At the university level, video design is mainly used for 

teacher professional development (Coles, 2019; Arya, 2016) and less in university 

teaching and learning. Arruabarrena et al. (2021) define a novel taxonomy of academic 

video design styles based on the videos produced by students rather than instructors.  

Inspired by the characteristics of “meaningful learning” (Jonassen et al., 2003; Karp-

pinen, 2005; Mayer, 2009), both synchronous and asynchronous (Kanetaki et al., 2022), 

we investigate in a university mathematics contest the learning outcomes coming from 

learners’ generated videos for their own class and for other classes through tasks re-

quiring them to design and produce videos in topology and from outside video users. 

The novelty lies in the study of video resources’ intertwining learning opportunities for 

both creators and users. We focus on the following research questions: RQ1: How does 

the creation of a video influence the creator’s and users’ perceptions of learning?   

RQ2:  How does the use of video influence students’ attitudes towards learning? Does 

using video contribute to the construction of knowledge and meaningful learning? 

2 Methodology 

The experience, held during the second semester of the academic year 2022-2023, in-

volved two consecutive undergraduate classes enrolled in two different levels of topol-

ogy courses within a bachelor’s degree in mathematics. In the first phase, twenty-two 
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third-year mathematics undergraduate students (3Y), individually or divided into small 

groups, created digital videos for themselves and their peers, while in the second phase 

they reused them as a resource for thirty-eight second year undergraduate students (2Y). 

The 3Y-students’ task was a video-seminar on contents related to some topic covered 

in the course to be completed, addressed to the whole class, collectively reviewed, even-

tually modified, and then presented to 2Y-collegemates. Every video presentation, usu-

ally attended by the author of the video, was followed by a collective discussion and 

some task assignments. At the end of the activities, both classes were also required to 

answer a questionnaire about their personal experiences. Our data, specifically stu-

dents’ answers in the questionnaires, was qualitatively analysed through a systematic 

and objective identification of meaningful learning signs and classifying sentences re-

lating to a single theme. We labelled what the use and reuse of the digital resource has 

produced in terms of students’ perceived learning, changing attitudes, meaningful 

learning, and knowledge by looking for signs in their questionnaire’s answers.  

3 Preliminary findings and conclusions 

We searched for sentences providing evidence about the characteristics of meaningful 

learning processes students experienced. A taste of these findings is given in Table 1. 

 
Table 1. Findings emerging through some factor characterizing a meaningful learning process. 

Factors  Outcomes from questionnaires (Statements related to factors) 

Critical Thinking and 

problem-solving skills 

In a presentation by my colleague, I questioned the truth of the statements 

by virtue of the definitions he introduced, and we solved the problem to-
gether…(3YS’ knowledge, facts, and data to effectively solve problems) 

Knowledge construction 
I used my prior knowledge about the course topics to create new knowledge 

for me and others (3YS’ use of known concepts to construct new knowledge)  

Communication skills 
 It’s a good way to communicate knowledge, but more exciting…   (3YS’ 
satisfaction of verbal and non-verbal communication with peers) 

Creative Thinking 

In my video I felt free to insert other resource links. I imported a video on 

the deformation of a mug in a torus.  (3YS’ thinking about new ideas and 
ways of doing things rather than the old way)  

Reflective thinking 
I watched the video to clarify some doubt, and this was satisfying.  

(2YS’ asynchronous use of the video resource to reflect) 

Effectiveness 

 

Once a video is created, it can be reused and updated as needed. I think it 

leaves more time for live discussions and deepens the understanding (2YS) 

Engagement 

I felt the responsibility to create a resource, as a teacher can do, and I gave 
more attention to my work…and while I prepared it, I both consolidated my 

knowledge and was exited to think that a video would serve my peers...(3YS) 

Our first findings show that video use has positive inside-classroom outcomes for 3Y-

students on multiple levels, including engagement, increased motivation, communica-

tion skills, and deeper knowledge. In the outside-classroom context, the natural har-

mony and age closeness of 2Y-students with the video creators is beneficial for stimu-

lating participation, enjoyment, reflective thinking, and communication skills. The abil-

ity to manage the learning process through the video, picking essential aspects to study 

and reviewing backward when desired, indicated higher levels of meaningful learning. 
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1 Introduction 

This paper proposes the experience of teaching interventions using a particular form of 
Formative Assessment (FA), designed and implemented in a university pre-service 
training course for Primary school teachers. This study is part of a larger research, in-
volving pre-service teachers [1]. Fundamental is the role of technology, since such in-
terventions, conducted in an online mode, constitute a learning environment in which 
interaction among participants is fostered. The technology used also ensures anonymity 
in peer-review assessment, allows random distribution of tasks to be corrected among 
peers, and monitoring and sharing of peer feedback. 

We assume that students taking such courses generally have already encountered 
specific mathematical content, but related knowledge and skills may not always be ad-
equate, and students are often unaware of their own "inadequacies". The workshop ac-
tivities follow a structure divided into various phases, in which peer feedback becomes 
an appropriate way to foster pre-service teachers’ training. The feedback referred to, 
concerns the information that each student provides about the activity produced by 
other students and receives about his or her own activity. The aim of the work is to 
analyze how the communicative aspect related to solving processes of a mathematics 
problem by students, improves through the assessment of problem’s solution produced 
by peers. 

2 Theoretical framework 

The FA processes occurs through interactions with the teacher and classmates and al-
lows students to verify their learning levels and plan and implement the necessary strat-
egies to achieve the pre-established learning objectives [2]. These activities also sup-
port the professional training of teachers allowing collaboration among them [3]. Ac-
cording to Ramaprasad [4], the FA practice becomes meaningful only if it allows the 
student to evolve his own performance, and so, in this practice, the feedback plays a 
major role. 
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Considering Hattie and Timperley’s four types of feedback [5] we focus our experi-
mentation especially on the feedback for self-regulation and on the execution on the 
task. The feedback must follow some specific criteria [6] defined by the teacher: cor-
rectness, completeness and clarity. Technology also allows to support the FA processes 
in its three main functions [1],[3]. The research questions we try to answer are the fol-
lowing (the first one is part of the larger research): 1. How does providing and receiving 
feedback on problem solving help improve communication and problem-solving strat-
egies? 2. How does feedback make the future teacher more aware of their knowledge 
about the arithmetic properties of 10 x 10 table of the first 100 natural numbers?” 

3 The workshop online: methodology, discussion and results 

The designed workshop was developed in four phases [1] with the related requests to 
the students, starting from the resolution of a problem concerning the arithmetic prop-
erties of 10 x10 table of the first 100 natural numbers. The workshop has been carried 
out with 150 students, divided into 35 groups. 

All the phases were carried out through a technological platform Moodle based, that 
allowed interactions among students in the working group, the immediate sending of 
feedback and the processing and analysis of the data collected during the lessons and 
of the protocols delivered by the students after the three phases. Each group gave feed-
back to the other group randomly assigned in the Moodle platform. 

The review carried out by the students was revealed to be an adequate tool for the 
workshop. In particular it emerged a strong interdependence between feedback-based 
formative assessment and the development of argumentative skills in a relational ap-
proach to mathematics. Feedback have been divided for their analysis on the criteria of 
correctness, completeness and clarity met Hattie and Timperley's criteria related to the 
task and task performance. The feedback’s analysis sent by each group of peer students 
and the analysis of the changes made after receiving the feedback highlighted that this 
type of activity has favoured an improvement in communication and in problem solving 
strategies. The peer-review mode, indeed, activated metacognitive processes of self-
regulation in both the feedback giver and the feedback receiver to modify the task so-
lution. 

It is interesting to observe how the revision had a double value: on the one hand 
receiving the feedback improve the solution of the problem, on the other hand the revi-
sion phase itself allowed to have a greater awareness of the mathematical concepts in-
volved and to improve own proposal both from a communicative point of view and for 
the mathematical contents.  
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1 Introduction 

Blended Learning (BL) is a pedagogical approach combining traditional in-person 

methods with remote activities to enhance student learning. In the Engineering field BL 

can be used to challenge students with demanding activities and industry-like problem-

solving exercises within a controlled environment [1]. Before the COVID-19 pandemic, 

teachers had the freedom to consider using BL in their courses according to 

Constructive Alignment principles [2]. Instead, during the pandemic, teachers had to 

recalibrate the Intended Learning Outcomes (ILOs), i.e., expected achievements per 

unit of study and switch from face-to-face content to remote teaching [3]. This work 

explores the adoption of BL in the Engineering courses (also considering the pre, 

during, and post COVID-19 settings) from the technological, organizational (e.g., in 

presence vs remote), content (e.g., ILOs adaptation), and target (e.g., bachelor, master, 

PhD) point of views.  

2 Methodology 

A systematic literature review methodology was adopted. The research query built 

around the BL (“blend* learn*”) and Engineering (“Engineer*”) keywords, run in 

SCOPUS using the “AND” operator, searching the keywords in the “Title, Abstract, 

Keywords” fields, limiting the results to journal papers, and the Engineering Subject 

Area. The initial sample of 206 documents (at the beginning of 2023) was filtered 
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according to inclusion criteria to reach the final sample of 103 papers. Papers were 

classified according to six learning approaches: Face-to-Face, Rotation, Flex, Labs, 

Self-blend, and Online. The analysis further focused on classifying the papers 

according to Bloom’s Taxonomy level (Remember, Understand, Apply, Analyze, 

Evaluate, Create) [4] based on the course ILOs.  

3 Results 

What emerged (Table 1) is a mix of in-person and remote activities in combination 

with the lower or medium levels of Bloom's taxonomy (from Remember to Analyze) 

but no clear pattern for in presence vs remote settings was found. There was a 

preference for addressing the lower and medium levels of Bloom's taxonomy. The 

analysis of the dataset revealed that only a small portion of the papers directly addressed 

the COVID-19 pandemic, with no significant increase in terms of publications 

compared to the general trend. A justification might be found in the time required to 

test the effects of the new BL setting, compare it with the old one, and publish about it. 

Table 1. Table captions should be placed above the tables. 

Category Distribution 

Learning approach Rotation (31,4%); Face-to-Face (26,4%); Online (15,7%); Self-

blend (9,1%); Flex (9,1%): Labs (8,3%) 

Degree Level Bachelor (67%); Master (24%); PhD (6%); Faculty (3%) 

Bloom’s Taxonomy (in 

presence) 

Remember (16%); Understand (29%); Apply (34%); Analyze 

(13%); Evaluate (5%); Create (3%) 

Bloom’s Taxonomy 

(remote) 

Remember (22%); Understand (32%); Apply (31%); Analyze 

(11%); Evaluate (2%); Create (2%) 

COVID-related Yes (7%); No (93%) 

4 Conclusions 

While a clear interest in a more comprehensive adoption of BL methods was found, 

only a few papers dealing with the COVID-19 pandemic were available, limiting the 

possibility to deepen the implication, and forcing researchers to speculate about its 

impact. Future research should deepen the impact that the COVID-19 pandemic had on 

BL adoption and the effect that this had on the post-pandemic setting. 
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1 Introduction 

The current development of the Italian education system is in line with European edu-

cational standards, based on a competent educational approach, which provides for the 

acquisition of key competencies by future specialists. The list of key competences out-

lined in the Recommendations of the European Parliament and of the Council of Europe 

of 12 December 2006 also includes digital competence, i.e. the safe, critical, and re-

sponsible use of digital technologies and the interaction with them for learning, work, 

and life in society [1]. Of course, in Italy, this topic of the use of technologies for teach-

ing is not new during teacher training. Moreover, also in the National Digital School 

Plan, launched by the Ministry of Public Education at the end of 2015, there are explicit 

references to digital skills in and for school. However, it was only in 2017 that a Euro-

pean reference framework was defined with the European Framework for the Digital 

Competence of Educators: DigCompEdu [2]. 

In light of the indications outlined in DigCompEdu, the issue of promoting digital skills 

in the incoming training path of future kindergarten and primary school teachers has 

been receiving increasing attention in recent years. The framework, taken as a concep-

tual framework, aids reflection on the numerous issues concerning the six areas of com-

petences that each teacher should possess; for a total of 22 competencies. This frame-

work follows the increasingly pressing need to design and implement targeted training 

courses, which can train teachers capable of “acting digital”. In practice, this means 

guiding the professional practice of future teachers, who are engaged in the construction 

of that complex set of pedagogical-didactic, methodological and transversal skills nec-

essary for the profession. Planning, didactic implementation and evaluation can be con-

ceived with ICT,  with the aim of containing the connected risks - such as, for example, 

the effects on the cognitive load - if accompanied by an appropriate critical reflection 

on the characteristics of the means chosen to achieve the objectives of the expected 

learning. 

 

1.1 Research question 

Effective and innovative mathematics instruction, in Primary schools, starts with good 

initial teacher-training. There has been a global trend of developing educational tech-

nology to actively engage pupils in mathematics learning by creating active learning 
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opportunities and personalizing the experiences. Therefore, technology has become an 

integral part of the training of future professionals in primary education institutions.  

Online resources support the teaching-learning, as a means of education that incorpo-

rates self-motivation, communication, and efficiency, and helps the pupils to manage 

self-regulated learning and to establish their own learning goals until the final assess-

ment of their own learning. However, this has remained inadequate in terms of the use 

of various online resources, online services for primary school teachers, and other ped-

agogical software tools in the process of teaching mathematics to young pupils. 

This work focuses on the problem of the training of future primary school teachers 

whenever they use various online resources and other pedagogical software in teaching 

mathematics. Specifically, we propose and discuss the use of LearningApps carried out 

within the course of Mathematics Education I  in the Master’s Degree in Primary 

Teacher Education, to train and qualify students concerning the teaching and learning 

processes managed through small interactive modules. LearningApps.org is one of the 

Web 2.0 services aimed to support learning that makes it easy to create online interac-

tive exercises. Its purpose is to create a public library of independent blocks, suitable 

for reuse and editing. The purpose of this study is to explore students’ (future teachers) 

experiences of mathematics teaching in the Learning App context to create interactive 

modules - defined as apps- as non-autonomous didactic objects to be used within edu-

cational scenarios to support mathematics learning. The approach implemented is de-

cidedly friendly and playful and learning how to use the various tools is pleasant and 

simple. 

It is characterized by the following phases: 

1. familiarizing students with the possibilities of the Learning Apps service and 

the algorithm for working with it; 

2. practical training for students to create interactive exercises on different plat-

forms of the Learning Apps service; 

3. creation of group or individual projects; 

4. presentation and discussion of the project; 

5. reflection on using LearningApp as a resource that supplements their existing 

curriculum to improve pupils' motivation, engagement, and learning in math-

ematics. 
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In this paper we report the implementation and the experimentation’ s outcomes of the 

good practice ‘Task interpretativi’ [1], designed within the activities of DIGiMATH1, 

a working group of the Unione Matematica Italiana. It has been implemented in a 

blended course of Mathematical Laboratory devoted to primary pre-service teachers 

attended the Primary Education University degree. 

The practice is devoted to teacher education and it is based on two main theoretical 

frameworks: Interpretative Knowledge and Formative Assessment.  

Interpretative Knowledge is defined as “a deep and wide mathematical knowledge 

that enables teachers to support students in building their mathematical knowledge 

starting from their own reasoning and productions, no matter how not standard or in-

correct they might be” [2]. An interpretative task consists of two parts: the first one is 

the solving of a mathematical problem, and the second one is the interpretation of so-

lutions actually proposed by students that have been collected on previous occasions. 

The second part is particularly significant because it allows the teachers to give their 

opinions on the students’ solutions, also in terms of positive and negative evaluations 

and possibly discover mathematically relevant aspects they previously neglected. Thus 

not only the teachers’ knowledge comes into play, but also their beliefs on the mathe-

matical view [3]. The latter part is strictly linked to formative assessment. 

Formative Assessment stands as a proper instructional methodology, in which teach-

ers are not the only actors in the process but a relevant role is also held by the students 

and the peer group. In Formative Assessment all actors collect, interpret and use evi-

dence of the outcomes of the current instructional process in order to be able to make 

decisions about next steps in a way that makes them better or better founded [4]. Struc-

tured interactions among students which allow them to verify their learning outcomes 

and give suggestions to move forward are typical of Formative Assessment [5].  

From the technological perspective, digital peer workshops can be designed exploit-

ing the Workshop module of the e-learning platform Moodle [6], useful also for struc-

turing teachers professional development [7]. The added value of the digital peer work-

shops can be devised in various key points: the pre-service teachers are engaged in 

being a resource one for another, giving and receiving constructive feedback; the 

teacher of the course share with the pre-service teachers some pivotal steering questions 

 
1 www.digimath.it 
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aimed at fostering reflections at various levels (mathematics for solving the task, math-

ematics for teaching with respect the task, multiple solving strategies and representa-

tions, etc.); the teacher of the course collects all the solutions and reflections produced 

along the whole activity and re-used some of them as instructional resources in collec-

tive mathematical discussions; chance to use anonymity in the producing and delivery 

phases of the solutions and feedback in order to avoid any kind of bias. 

During the experimentation, we realized two cycle of the model presented in [1] 

which integrates interpretative knowledge tasks and digital peer workshops. The model 

consists of the following steps: 1) solving the task; 2) guided reflections on the solutions 

proposed by some peers; 3) providing feedback to peers according to the previous step 

and collective discussion for comparing various solving strategies and products; 4) 

guided reflections on the solutions actually proposed by students at the school level to 

which that task is directed; 5) final collective discussion to institutionalize the pre-ser-

vice teachers knowing produced during the activity. 

We will present the outcomes of the analysis of the products provided along the two 

cycle realized and discuss the pre-service teachers’ perceptions of the activities with 

respect to their professional development. 
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1 Introduction 

Due to the covid-19 pandemic, digital opportunities for teaching and learning have got-

ten more attention in the last years, for example in engineering education (Graham, 

2022). The pandemic forced higher education institutions to move both teaching activ-

ities and assessment online, which was often best described as Emergency Remote 

Teaching (Hodges et al., 2020). In the current situation it is instead possible to explore 

the best blend and combination of digital and face-to-face teaching and learning. This 

approach to designing courses is called Blended Learning, commonly defined as “the 

thoughtful integration of classroom face-to-face learning experiences with online learn-

ing experiences” (Garrison and Kanuka, 2004). This definition implies that a thoughtful 

design includes or at least considers both face-to-face activities and digital opportuni-

ties, taking the thought away from it being a choice of either or. 

The constructivist view sees learning as a process where the learner is active and 

through that process builds their own representations and incorporates new information 

into their pre-existing knowledge. From that point of view the role of teacher is to be 

the designer and facilitator of teaching and learning activities (TLA) where the learner 

can be active and build upon pre-existing knowledge. In constructive alignment (Biggs, 

1996) the outcome for the student, of an educational unit, is the starting point for design. 

The outcome is commonly expressed as an intended learning outcome (ILO) to which 

should guide the design of both the assessment tasks (AT) and the TLAs for the unit. 

I.e., design ATs so that it actually assesses the ILOs and design the TLAs so that they 

help the students towards the ILOs in a scaffolded manner. The work presented here 

aims to explore how design of blended learning can be done with a CA approach for 

courses or educational units.  

2 Constructive alignment for creating blended learning in 

Engineering Education 

The approach proposed, on how to design blended learning for educational units, is 

by considering how face-to-face and online experiences are designed and combined 

using constructive alignment (CA). This approach is currently being used within the 

Erasmus+ project BLISS, where several educational units from 6 European universities 

will be developed in different engineering courses. The main objective of the project is 
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to increase efficiency and resilience of the Higher Education institutions so that a more 

accessible and flexible learning experience can be provided to students. This by devel-

oping a methodological approach based on the experience of developing the 6 educa-

tional units. 

Each educational unit is part of a course given by one of the universities involved. 

The ILOs for each educational unit come from or are developed from the official course 

description for each university. Then, following in the lines of Biggs (2003): 

 

1. The ILOs of each educational unit are expressed with one or more active verb(s) 

expressing the outcome for student, i.e., what they will be able to do after the 

educational unit. The active verb(s) of the ILO is mapped to the Blooms taxon-

omy.  

2. For each ILO one or more ATs are developed, where the student is given tasks 

designed to assess the ILO.  

3. For each ILO one or more teaching activities are developed upon what the 

teacher will do, with a corresponding learning activity, expressing what the stu-

dents are expected to do. 

 

Engineering education is often still taught with an approach where students become 

passive recipients of knowledge that the teachers transmit, e.g., in a lecture. While the 

lecture is still valuable a constructively aligned TLA would also include one or several 

elements with the student being active. In a blended learning design, utilizing CA, one 

approach to for the TLAs could be sequences where the students study an educational 

video and take a self-evaluation quiz online as preparation to attending a class focused 

on active participation and discussion. 

3 Evaluation of the blended educational units 

The blended educational units will be designed, implemented and then also evaluated. 

Evaluations of interventions in teaching and learning need to be carried out with several 

aspects in mind, or else the complexity will be lost. For example, data on the experience 

of the students might imply that the student got a heavier burden, but data on grades 

might show that the student performed better than students in previous course rounds. 

In the project we aim to cover as many of the relevant aspects of the interventions in 

the evaluation of the blended educational units. Focus will however be on how students 

perceive the educational experience and, when possible, a comparison of students´ per-

formance compared with earlier course rounds. We expect both of these evaluations to 

show that the students' experience of the TLAs as worthwhile and that their results have 

improved. 
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We present a good practice developed within the Digimath Group of the Italian 
Mathematical Union (UMI) (https://umi.dm.unibo.it/gruppi-umi-2/gruppo-digimath/), 
directed by Giovannina Albano. We cast our study in the strand of the Digimath project 
devoted to mathematics teacher professional development. The good practice pivots 
around the GGBot, a drawing robot devised by Anna Baccaglini-Frank for the teaching 
and learning of geometry at primary school. The implementation of the GGBot as a 
good practice stems from the theoretical and experimental research developed within 
the PerContare project (https://www.percontare.it/), directed by Anna Baccaglini-
Frank, to which we refer the reader for further information. The adoption of the GGBot 
for an effective teaching-learning of geometry rests on three intertwining ingredients: 
the theoretical framework; the digital technology, i.e., the GGBot; the role of the 
teacher. 
The theoretical framework stems from the theory of Semiotic Mediation (Bartolini 
Bussi & Mariotti, 2008) where the semiotic potential of an artefact links the tasks 
students are exposed to with pieces of mathematics knowledge. When students are 
given a task, they start a rich and complex semiotic activity triggered by the artefact. 
They produce traces (gestures, drawings, oral descriptions, written texts and so on) that 
the teacher collects, thereon organizing a path for their evolution towards mathematical 
texts connected with pieces of mathematics knowledge. 
The second ingredient is the GGBot, the drawing robot at the heart of the semiotic 
mediation. The GGBot (short for GREATGeometryBot) builds on the convergence of 
physical and digital affordances, combining the well-known strengths and opportunities 
offered by Papert's original robotic drawing-turtle and LOGO programming with those 
of the block-based programming language SNAP! (Baccaglini-Frank et al., 2020; 
Baccaglini-Frank & Mariotti, 2022). The GGBot can hold a marker between its wheels 
(Fig. 1a) that draws out its path as it moves on a sheet of paper on the floor, as well as 
a marker at the front, on its "nose" (Fig. 1b), to highlight its movement when it changes 
direction.  
Commands are given to the GGbot through a SNAP! interface that was customarily 
designed, and they can be gradually added based on the teacher’s needs. The commands 
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are given to the GGBot by inserting sequences of blocks or codes (Fig. 1c) that are 
transmitted to the GGbot via a wifi module. The GGBot embodies the idea of 
microworld (Papert, 1980; Hoyles et al, 2002; Ratcliff & Anderson, 2011), informal 
but structured learning environments that embed specific knowledge domains. In the 
interaction with the potentials and constraints of the microworld, students recognize 
operational invariants that they interiorize as pieces of cultural and general mathematics 
knowledge. In fact, traces left by the marker as the GGBot moves provide situated signs. 
They can be elaborated into geometrical notions – such as segment, vertex, angle, 
rotation, polygon – while still carrying the situatedness given by the operational 
invariants emerging from real movement of the physical artefact in the microworld.  

a)  b)  c)  
Fig. 1. a) back view of the GGBot; b) top view of the GGBot; c) examples of codes. 

The third ingredient is the role assigned to the teacher in the semiotic mediation 
provided by the GGBot. The teacher is in charge of the design of activities and their 
realization in the classroom. The design of the activities involves the choices about the 
artefacts to be used, the tasks to be proposed and the pieces of mathematics knowledge 
at stake, according to the curricular choices. In managing the classroom activities, the 
teacher focuses their attention on the students’ observable processes (semiotic traces), 
to decide how to interact with the students and support the interiorization of pieces of 
mathematics knowledge. The teacher collects all the semiotic traces (observing and 
listening to students), to analyse them and to arrange a path for their evolution towards 
mathematical texts that can be put in relationship with the pieces of mathematics 
knowledge. The teacher acts as a cultural mediator, in order to exploit, for all the 
students, the semiotic potential of the GGBot. The methodology proposed for the 
classroom process is described by Bartolini Bussi and Mariotti (2008) as the didactical 
cycle consisting of three phases: (1) Activities with the artefact; (2) Individual 
production of signs (situated); (3) Collective production of signs (mathematical signs).  
The Semiotic Mediation scheme that underpins the good practice with the GGBot has 
a twofold meaning. On the one hand, it is a tool for professional teacher development. 
On the other hand, it is a teaching practice that can be carried out in mathematics school 
classroom for the learning of geometry in primary school. In the presentation, we will 
show tangible applications of the GGBot as an instrument of semiotic mediation based 
on the PerContare (www.percontare.it) project, which is under the supervision of Anna 
Baccaglini-Frank.  
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Teaching chemistry to young students in school or at the undergraduate level,
especially those who are not majoring in chemistry, can be challenging due to
several factors. Firstly, the general approach used to explain complex chemical
phenomena and the use of various models and tools can be difficult to under-
stand. Secondly, chemistry is a subject that is organized into three conceptual
levels, which are interconnected in a way that requires students to understand
the connections between the macroscopic, sub-microscopic, and symbolic levels.
This connection is often represented by the Johnstone triangle[3], where each
vertex represents one of the above-mentioned domains, and the edges represent
the connections between them.

The importance of the symbolic domain in learning chemistry cannot be
overstated. It plays a critical role in enabling chemists to communicate complex
concepts concisely and precisely through the use of symbols, diagrams, equations,
and formulas. Mathematical models and their corresponding graphs are essential
in chemistry, as well as other scientific disciplines and engineering, because they
provide a precise and quantitative description and prediction of system behavior.
However, understanding these models requires a complex set of skills that go
beyond basic memorization, which can pose a challenge for students. As a result,
models and graphs can be difficult to comprehend and apply without proper
guidance and training[5].

Interactive applications, like dashboards, have the potential to simplify com-
plex data and promote a deeper understanding of concepts, while also enhancing
critical thinking and problem-solving skills [1]. However, despite the abundance
of interactive applications available, it can be challenging to find one that aligns
with a specific syllabus or teaching style. In such cases, it may be more effective
to create a customized application that caters to the specific needs of the user.

The aim of this study was to assess the suitability of Python and Plotly
Dash for the development of interactive dashboards, emphasizing their ease of
use and efficiency, particularly for individuals without extensive backgrounds in
ICT and programming. Python is an ideal programming language for creating
educational applications, even for beginners, as it offers a range of tools and
resources. Particularly, Plotly Dash [2] is a useful and efficient tool for developing
customized dashboards that cater to specific teaching and learning contexts.

By leveraging Python’s scientific libraries and the intuitive features of Plotly
Dash, user-friendly dashboards were successfully designed and evaluated. The
project underscored the accessibility and simplicity of these tools, enabling non-
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experts to create engaging and interactive interfaces. The motivation for interac-
tive dashboards was born out of a Physical Chemistry course aimed at first-year
Biological Sciences students, who often struggle with mathematics and physics.
These dashboards offer a way for students to experiment with complex models in
a more accessible and intuitive manner, as opposed to relying on rote memoriza-
tion or simple mnemonic devices. The primary objective was to provide students
with an opportunity to engage with models that they found to be challenging in
terms of mathematical representation. Typically, these models were approached
through memory techniques rather than reasoning.

The majority of students found the dashboards to be user-friendly and bene-
ficial for their coursework. Furthermore, tools like these have broad applicability
beyond the specific case presented here. They can be effective in supporting
classroom instruction and active learning strategies such as flipped classrooms
or team-based learning. These tools can also foster cross-cutting skills like cod-
ing. However, the effectiveness of these tools as learning aids is contingent on
their integration into the teaching process and the level of support and guidance
provided by the instructor. The results highlight the potential of Python and
Plotly Dash as valuable resources for developing educational dashboards, facili-
tating a seamless learning experience for students from various backgrounds.
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1 Introduction 

The Cybersecurity for Teens (CS4T) project was born as part of the Ludoteca del Reg-

istro .it, an educational section of Registro .it, the Italian domain registry, which oper-

ates within the CNR Institute for Informatics and Telematics (CNR-IIT). In 2021, the 

Ludoteca has developed a new project to promote cybersecurity in schools. The Cyber-

security for Teens (CS4T) project had the main objective of increasing the culture of 

information security among young people (aged 14-19) , who are very skilled in the use 

of digital technologies, but often unaware of the possible risks and therefore potential 

victims of cyber-attacks. More specifically, the objectives are: 

• To study and improve the knowledge and behavior of Internet use in order to 

encourage the adoption of "IT hygiene" practices based on a preventive ap-

proach.  

• To teach students a vertical curriculum dedicated to computer security, focus-
ing on the following skills: protection of devices; protection of personal data 

and privacy; detection and deletion of the risks of cyberspace, conceived as 

the interaction of people, software and services through technologies, devices 

and networks connected to it. 

2 Aim 

This work aims to illustrate the Cybersecurity for Teens (CS4T) project and highlight-
ing its efficacy. Thanks to the collaboration with the University of Florence (Depart-
ment of Education, Languages, Interculture, Literature and Psychology) all these activ-

ities were subjected to evaluation of their effectiveness in educational terms.  

3 Method 

278 students (mean=16.45, SD=.71) from three schools in Tuscany participated in the 

project promoted by the Ludoteca del Registro. It. Each class attended three training 

sessions: the first two were theoretical, in which what is cybersecurity (i.e., attack sur-

face; threats and vulnerabilities; technical countermeasures, best practices, manage-
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ment of app permissions) was explained, the latest in laboratory style curated by re-

searchers from the Trust, Security and Privacy Research Unit of the IIT-CNR, in which 

students "touched" what they had learned during the first two meetings. To evaluate the 

CS4T project, self-report questionnaires were prepared and administered at the begin-

ning and end of the project. The questionnaires investigated knowledge of IT security 

aspects, theoretical and technical-practical, and countermeasures. In addition, there 

were questions about the liking of the project. 

4 Results and Conclusions 

The initial knowledge of the students in the field of cybersecurity is at an overall level 

insufficient: some concept gets a sufficient average response (e.g., “I know what an IP 

address is” – “I know what the dark web is”, but most of the topics seem to be poorly 

understood (e.g., “I know what TCP/IP is” – “I know what phishing is”). 91% of the 

students participated in the project following at least one meeting, and most of them 

have followed the entire training course, participating in all three meetings (85%). In 

total, they took part to the CS4T project, completing the questionnaires both in the first 

and second survey, 212 students. A great improvement was obtained by the students at 

the end of the project, confirming that this topic was very little known to them, but also 

of great interest, given the commitment and active participation they demonstrated dur-

ing the meetings. The importance of training activities such as the one proposed, is also 

related to the dissemination of certain topics, and in particular in an attempt to direct 

young people towards the professional sector of cybersecurity: in this field, there is in 

fact still a shortage of experts, and development a training course of this type can also 

have useful repercussions for the labor market. 
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1 Introduction

The CyberTrials project3 is an innovative educational program designed to pro-
vide Italian high school students who identify as females with knowledge and
skills in computer science and cybersecurity. The project has been conducted
between February and May 2023, and it consisted of eleven lectures and nine
hands-on activities. The online lectures covered security topics related to Net-
works, Web, OSInt, Threat Modeling, Social Engineering, Computer Forensics,
Cryptography and Stenography. In addition to the lectures, the program pro-
vided nine hands-on activities in the style of a capture-the-flag (CTF)4 event.
These activities followed an immersive story-telling gamification technique with
the aim of increasing the engagement of the students [1,4,2]. In the story, par-
ticipants are “white hat” hackers helping an artist against an antagonist who
illicitly claims authorship of some artworks and steals some of her paintings.
Using CTF-based events for teaching cybersecurity is not new[3,6,5]. However,
the effectiveness of combining the CTF approach with an immersive story is still
debated, as determining its influence on educational outcomes is nontrivial. The
main objective of this work is to examine the relationship between the educa-
tional outcome of the project and participation in CTF activities. Our analyses
confirm that this approach is positively correlated with the learning experience
of the students. Our analysis can be relevant to assess the validity of educa-
tional programs combining CTF-based approaches and storytelling gamification
techniques.

2 Methods and Results

Participating students were asked to fill out an online survey both at the begin-
ning (February) and at the end (April) of the training activities. These students
represent the treatment group in our analysis. A second group, i.e., the control
group, formed by participants’ classmates that did not attend the program, were
asked to fill out the same surveys. The surveys contained 35 questions. Among
3 Link to the CyberTrials webpage
4 Link to the CTFd webpage
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them, 10 were demographic, 6 evaluated students’ interest in computer science
and cybersecurity, 11 evaluated students’ competencies in computer science and
cybersecurity, and 8 evaluated students’ ludic habits and interests. The second
survey included 6 additional questions regarding students’ opinions on the Cy-
berTrials Project. This additional section of the survey was administered only
to the treatment group. The dependent variable for our analysis is the number
of correct answers to the questions evaluating the competencies in computer sci-
ence and cybersecurity, which we model as a Poisson distributed count variable.
Should we make a causal assessment of the impact of the CyberTrials activities
on the educational outcome, we would have to restrict the analysis sample to the
students who filled out both surveys. However, only 52 female students satisfy
this requirement. Hence, the statistical power to make such a claim is insuffi-
cient. Consequently, we restrict our sample of observations to the second wave
of surveys, considering only the students in the treatment group, and proceed
with a correlational analysis. Our final sample consists of a total of 100 obser-
vations. Table 1 reports the results of our analysis. Model (1) correlates the
self-assessed measure of participation in the lectures and the activities with the
educational outcome of interest. Model (2) controls for the self-assessed measure
of interest for computer science and cybersecurity. In addition, it controls for
the experience with a cyber attack, age, the number of family members, having
participated in CyberTrials 2022, the mother’s degree, the region of residence,
the type of school attended and a self-assessed measure of prior knowledge in
computer science. Model (3) considers the variable Attention Checks, which takes
value 1 if the student correctly passed all the survey’s attention checks. Model
(4) considers the interactions between the variable Attention checks and the
variables measuring participation in the lectures and the activities. The variable
Participation to the Activities is positive and statistically significant in models
(1) through (4). Indeed, our results suggest that an increase in participation
in the activities increases the number of correct answers to the questionnaire.
Instead, no correlation is found between an increase in the number of correct
answers on the questionnaire and an increase in attendance to the lectures. In
conclusion, we suggest that the Cybertrial activities contributed more to the
educational outcome with respect to the lectures. The effect is robust enough
to be statistically significant when we consider the interest in computer science
and cybersecurity, hence, controlling for the self-selection bias. Further research
should aim at providing a causal relationship between higher attendance to the
activities and the number of correct answers.
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Title: Poisson regressions on the number of correct answers

(1) (2) (3) (4)

Participation to the Lectures -0.0742 -0.0945 -0.0871 -0.0750
(0.167) (0.130) (0.167) (0.407)

Participation to the Activities 0.200∗∗ 0.190∗∗ 0.205∗∗ 0.144∗

(0.004) (0.003) (0.002) (0.043)

Interest for Computer Science -0.0453 -0.0395 -0.0664
(0.441) (0.492) (0.332)

Interest for Cyber Security 0.103 0.0935 0.0955
(0.058) (0.079) (0.071)

Victim of a cyber attack (Dummy) = 1 0.0842∗ 0.0858∗ 0.0934∗

(0.049) (0.041) (0.031)

Attention Checks (Dummy)= 1 -0.106 -0.599
(0.162) (0.168)

Attention Checks (Dummy)= 1 × Participation to the Lectures -0.0686
(0.703)

Attention Checks (Dummy)= 1 × Participation to the Activities 0.210
(0.222)

Constant 1.329∗∗∗ 1.233 1.375 1.498
(0.000) (0.143) (0.100) (0.090)

Observations 100 100 100 100
Extra controls No Yes Yes Yes
VCE Robust Robust Robust Robust
p-values in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
Table 1. Results from the sample of female students in the treatment group who filled
out the second questionnaire. Attention checks takes value 1 if the observation passed
the survey’s attention checks.
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1 Introduction

With more and more kids having easy access to the internet, there is a ris-
ing concern about their safety while they are online. Even before the rapid
increase in remote schooling caused by the COVID-19 epidemic, children were
already spending significant time online. However, providing effective cyberse-
curity education to young learners presents significant challenges for educators,
from the lack of necessary knowledge and tools to the difficulty in maintaining
student engagement [1]. The SuperCyberKids project, co-founded by the Era-
sums+ Programme of the European Union, seeks to address this issue by pro-
viding educators with the resources and strategies necessary for implementing
digital game-based learning.

2 The SuperCyberKids Project

SuperCyberKids harnesses the diverse expertise of numerous partners, each con-
tributing their unique experience in the three major domains involved in the
project: digital education for teachers and schoolchildren, game-based learn-
ing and cybersecurity. The partnership covers five EU countries (Italy, Esto-
nia, Germany, Belgium and the Netherlands) and includes: three academic and
research partners (National Research Council of Italy, Tallinn University and
the University of Mannheim); one expert on Cybersecurity (ECSO, European

⋆ Co-founded by the Erasmus+ Programme of the European Union - Project No.
101087250 - ERASMUS-EDU-2022-PI-FORWARD.
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Cyber Security Organisation); two learning, games and IT solutions design-
ers/developers (Grifo Multimedia and CGI Eesti AS); one association represent-
ing school heads (ESHA, European School Heads Association). SuperCyberKids
will support teacher education in cybersecurity through a gamification platform.
This platform is envisioned to help teachers design, deliver, and monitor game-
based learning activities for students aged 8–13. The creation of this platform
will involve adapting an existing product, provided by the partner Grifo Multi-
media.

2.1 The SuperCyberKids Learning Framework

Central to the gamification platform is the SuperCyberKids Learning Frame-
work (SCKLF), the first key deliverable produced in the project. Its aim is to
scaffold teachers in generating personalized learning paths, resources and tools,
primarily based around digital games. The SCKLF was established on the foun-
dation of three core pillars: a comprehensive literature review confirmed through
a two-step Delphi Study, a quali-quantitative survey of existing cybersecurity ed-
ucation initiatives, and an in-depth analysis of digital competence frameworks.
This combination of theoretical and practical elements served to ground the
SCKLF firmly within the cybersecurity education landscape. The SCKLF takes
the form of a competency ontology for the cybersecurity domain (SCKLF Ontol-
ogy). Ontologies are an important tool for formally representing, manipulating,
and sharing knowledge. An ontology can be defined as a formal, explicit speciali-
sation of a shared conceptualisation, consisting of concepts and the relationships
between them [2]. The competence ontology was constructed in accordance with
the COMP2 ontology proposed by [3].

2.2 Next steps

A multi-dimensional analysis of existing applied games for cybersecurity educa-
tion will be carried out to ensure comprehensive understanding of the required
teaching and learning skills. Specifically, to put the theoretical approach of the
SCKLF into practice, the two games ‘Spoofy’ and ‘Nabbovaldo and the Cyber
Blackmail’ will be incorporated into the gamification platform. Following specific
teacher education activities, these games will then be piloted in the participat-
ing partner countries, providing a practical validation of the platform and its
associated teaching and learning methodologies.

3 Conclusion

SuperCyberKids aims to enhance cybersecurity education through a game-based
platform to promote safer internet use among children aged 8-13. Initial pilot
studies will validate the platform and methodologies, paving the way for wider
implementation. This paper outlined the project’s initial plans and rationale,
presenting the current state of progress, while inviting community input for
ongoing refinement.
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1 Introduction 

With the ultimate aim of developing a resource providing families, school leaders 
and professional educators with practical guidance on navigating a virtual context that 
may also include virtual learning and what the use of each tool, social network or plat-
form implies, desk research was carried out on international and national legislation, 
existing research as well as inspiring practices in 2021-22.  

The SAILS initiative implements a rigorous risk mitigation approach – as opposed 
to risk prevention. Previous research and the experiences during school closures and 
lockdowns have clearly shown that there is a skills gap, especially among professional 
educators and parents aged 45+. The aim of the research was to find ways to help in-
crease parents' digital literacy levels and empower them for parenting in the digital age, 
as well as to support informed decision making for school leaders when implementing 
the digital transformation of their schools.  

The risk mitigation approach is based on responsible digital citizenship, free, in-
formed choices, and as little restrictions as possible. Desk research done in SAILS to-
wards it includes supporting parents in understanding how technology works, under-
standing the rights of their children and their rights online (with special focus on bal-
ancing the right to safety to other equally important child rights, and implications of the 
GDPR), understanding the risks and benefits of online presence, clarifying confusion 
around screen time, and helping to develop family strategies in a way that considers 
cultural and individual differences.  

Legislative mapping aiming at summarising the international legislation around a 
safe digital childhood and the national implementation of these regulations as well as 
other national legislative and quasi-legislative elements. Education innovation often 
does not consider the regulatory frameworks that education systems and institutions 
operate in. Furthermore, it rarely considers the UN Convention on the Rights of the 
Child that provides a legal basis for education innovation as long as it aims at providing 
better education. Our research approach considers and first analyses this context. 
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The key finding was that a safe and healthy digital childhood is provided for in in-
ternational legislation while some national legislative regulations may be over-restric-
tive both violating the rights of children and 26 parents. When collecting and analysing 
inspiring – not surprisingly – the teams has only found very few national examples in 
the participating countries (Greece, Spain, Hungary and the Netherlands). Thus, the 
authors have included less specific inspiration, primarily from industry, the Council of 
Europe and the DigiLitEY COST Action that are aiming at stakeholders in all project 
countries. 
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1 Background and Challenge

Short Answer Scoring (SAS) is a task of automatically evaluating short natural
language responses to a given prompt according to its prespecified rubric [1, 14].
SAS is advantageous in that it can automatically evaluate a large number of
responses, which, in the context of education, can significantly benefit educa-
tors by reducing the burden of manual grading while simultaneously benefiting
students with instant, non-biased feedback.

In recent years, research has progressed in applying deep learning with neural
models to SAS [10, 13, etc.], demonstrating remarkable scoring accuracy when a
sufficient number of training instances are available for each prompt [5]. However,
deploying neural SAS models still faces substantial challenges, particularly in
ensuring the overall reliability of the results. SAS models are prone to shortcut
learning [7], relying on superficial cues that are pseudo-correlated with scores in
the training data, leading to deviations from the rubric. Moreover, the lack of
interpretability of neural models, often considered as black boxes [4, 9], hampers
the identification of shortcut learning, eroding trust in their reliability. To tackle
this challenge, we propose a novel approach to detect and mitigate shortcut
learning in neural SAS models.

2 Proposal

Our approach is based on the utilization of feature attribution techniques [11,
15], studied in the context of Explainable AI. Given a prompt and an answer,
we employ such feature attribution techniques to identify the specific parts of an
answer that the model focuses on for scoring and subsequently visualize the re-
sults. This visualization serves as an efficient tool for model developers, enabling
them to identify instances where the model might rely on superficial cues.

Figure 1 showcases a snapshot of our system’s output using the RIKEN-SAA
dataset [6, 10, 12]. Each row displays a student’s answer, with a red heatmap in-
dicating the character spans attended to by the SAS model for scoring. When
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Fig. 1. An example of our system’s proposed UI. Two clusters are shown, where the
red heatmap in the top cluster indicates that the input feature "To spare no words" is
used for scoring. However, this feature deviates from the predefined scoring rubrics, as
shown by the blue underlines, implying the presence of unintended shortcut learning.

the model’s attention aligns with the rubric, it signifies reliability. However, de-
viations indicate reliance on superficial cues, suggesting shortcut learning. To
demonstrate this, Figure 1 includes blue underlines denoting segments aligned
with the rubric, manually annotated for illustration. In the answer on the first
row, for example, the blue-underlined segment "obtain agreement with my opin-
ion" should be considered supporting evidence based on the rubric. However,
the model focuses on a different segment ("spare no words") for scoring, indi-
cating shortcut learning relying on superficial cues. Detecting such instances of
superficial cue reliance allows model developers to provide additional gold jus-
tification cues for further supervision to rectify shortcut learning, resulting in
an improved model with enhanced reliability which has the benefit of increasing
the trustworthiness of SAS models.

One important research goal is determining how to detect instances of super-
ficial cue reliance efficiently. It would be simple to detect such instances if the
training data were annotated with gold justification cues such as those underlined
in blue in Figure 1. However, acquiring training data with gold-labeled justifica-
tion cue annotations can be costly and is often limited in practical applications.
Towards addressing this issue, we propose clustering the training examples by
leveraging the heatmap (i.e., the results of feature attribution), grouping seman-
tically similar answer segments highlighted in the heatmap, where a hierarchical
clustering algorithm [2] is employed. This helps facilitate efficient detection of
instances of superficial cue reliance.

Our experiments are designed to address two key points: (i) evaluating the ef-
ficiency of detecting instances of superficial cue reliance using visualizations and
clustering based on feature attribution (as shown in Figure 1), and (ii) assessing
the effectiveness of mitigating shortcut learning by providing gold justification
cues for identified instances of superficial cues. We will present detailed reports
on these experimental findings at the conference and in the full paper. As part
of our future research, we are intrigued by exploring how our approach to miti-
gating shortcut learning can enhance the model’s robustness against adversarial
or outlier inputs, as discussed in works such as [3, 7, 8].
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1 Introduction

In recent years, Artificial Intelligence has played a key role in education [4].
This paper reports on the AI and Education workshop held during the third
CINI4 National Conference on Artificial Intelligence (Ital-IA 2023)5. The annual
event organised by the CINI aims to offer a space for discussion between public
institutions, Italian industry and scientific research from national universities
and research centres. In the Ital-IA 2023, a specific workshop on the relationship
between AI and education has been organised for the first time to offer an open
space to analyse existing and future challenges.

Starting from a summary of the collected contributions on research results,
ideas, developments and applications of artificial intelligence and education, we
will provide some insights about the exciting discussion developed among the
community who attended the workshop.

2 The AI and Education Workshop

The AI and Education workshop collected submissions from 10 institutions cov-
ering different emerging topics.

Niewint-Gori [5] provided a panorama of how artificial intelligence can sup-
port education, the potential obstacles it may present, and the possible future
landscapes of AI as a component of education systems. In this same perspective,
Panciroli et al. [6] addressed the proper integration of AI in education by situat-
ing AI with the frameworks offered by the different literacies that emerged over
the last few years. The contribution also provided a proposal for a framework to
develop an AI curriculum in the school.

One theme that emerged was the opportunities offered by AI concerning the
personalisation of students’ learning paths. Amato et al. [1] described the use
of AI techniques, specifically Deep Learning (DL), discussing the advantages
and ethical concerns associated with using generative models in education, re-
ferring to a case study implemented at the University of Naples Federico II. On
4 Consorzio Interuniversitario Nazionale per l’Informatica
5 https://www.ital-ia2023.it/workshop

111



the same topic, the paper by Baldoni et al. [2] illustrates the activities of the
projects SMAILE and AILEAP, devoted to fostering the growth of awareness
and readiness to learn artificial intelligence in the general population. The topic
of customisation was also addressed by the contribution made by Panciroli and
Macauda [7], which also illustrated the research the working group of the De-
partment of Educational Sciences of the University of Bologna is developing on
AI and Robotics education.

Banno et al. [3] proposed an approach to spoken grammatical error correc-
tion (GEC) in a cascaded fashion using only publicly available training data.
Specifically, the authors start from learners’ utterances, investigate disfluency
detection (DD) and removal, and finally explore GEC [3]. Finally, Zanellati [8]
reported a method for assessing the risk of low achievement in secondary school
with data collected from the Italian Ministry of Education. They trained three
machine learning models on the INVALSI large-scale assessment tests dataset
and compared the results in terms of predictive and descriptive performance.
The promising results suggest the possibility of generalising the methodology
for other school systems and teaching subjects.
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1 Introduction

Knowledge tracing aims to model students’ knowledge over time through past
interactions, so to predict how students will perform in future test related to
the traced topics. The continous improvement of the KT algorithms provides
teachers with the ability to suggest suitable resources for individual students
based on individual needs. In addition, these improvements would enable ranking
the content offered to an individual student according to a predicted difficulty
for him/her in solving given tasks. Topics with a high degree of difficulty can be
thus skipped or delayed according to the established learning plan [1].

In the last years, probabilistic models for KT have been replaced with models
based on Deep Learning (Deep Knowledge Tracing - DKT), due to their effec-
tivess [2]. Deep Knowledge Tracing is interesting for its capability of modeling
complex long-range dependencies in test sequences, resulting in better prediction
quality. Interested readers could refer to this detailed survey on DKT [3].

DKT is a growing field that has seen many algorithms proposed implemented
using a variety of technologies. This work proposes EasyDKT a new framework
for easy development and evaluation of DKT algorithms. The framework was
developed with the goal of providing its user with a high level of technological
abstraction. Its structure is modular and provides infrastructure to add and com-
bine custom datasets, data processing, evaluation metrics, and neural network
models for DKT with the most common technologies, currently PyTorch [4] and
TensorFlow [5], and more in the future.

2 Framework

A modular framework for DKT has been proposed. In its initial implementa-
tion it includes the first DKT algorithm by [6], and the open source ASSIST-
ments Skillbuilder dataset5. It is composed of six modules for loading and pre-
processing data, model creation, model training and testing, and evaluation. The
5 https://sites.google.com/site/assistmentsdata/datasets/
2015-assistments-skill-builder-data
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modules can be expanded with interchangeable classes and functions, which can
then be easily selected via a configuration file. An example of configuration file
specifies what data to use for training and evaluation; which models for data
loading and pre-processing, and in what order to run them; a DKT algorithm
and its hyperparameters, as well as the evaluation metrics to use to keep track
of the training progress and the final results.

3 Experiments and discussions

A set of experiments has been conducted by varying the model parameters, such
as dropout rate, learning rate, optimizer (RMSProp e Adam), and the adopted
technologies (Pythorch and TensorFlow).

The experiments were run on the ASSISTments Skillbuilder dataset [7]. It
contains sequences of students’ answers to mathematical "skill-builder" prob-
lems. The dataset consists of 4217 problems and a total number of 124 skills.
Since a single problem can be solved by multiple students, the total number
of tuples in data is 522,000. A single tuple contains: student identifier (id), skill
identifier, answer to the question described in the problem. If a complex problem
is related to multiple skills, multiple tuples with the same student id and answer
but different skill identifier will be visible. A training set of 3361 items and a
test set of 856 have been used.

Table 1. Comparisons.

# Lib Opt Dropout Hiddenunits Batchsize LR TW Epochs AUC
1 Pytorch RMSProp None 200 5 0.001 100 50 0.82
2 Pytorch RMSProp 0.6 200 5 0.001 100 50 0.82
3 Pytorch Adam None 200 5 0.001 100 50 0.82
4 Pytorch Adam None 200 5 0.01 100 50 0.78
5 Pytorch Adam None 200 5 0.0001 100 50 0.84
6 TF RMSProp None 200 5 0.001 100 50 0.78
7 TF Adam None 200 5 0.001 100 50 0.79
8 TF Adam None 200 5 0.0001 100 50 0.76

Table 1 shows the classification results obtained with the framework and
the ASSISTtments skill-builder data, varying the model parameters and deep
learning library (Tensorflow or Pytorch). The best results have been obtained
using the Pytorch implementation and Adam optimizers. This suggests that an
easy-to-use parameterizable workflow for DKT is crucial to easily identify the
best configuration for a given problem. Our AUC of 0.84 is close to the original
score of 0.86 reported in [6], which was developed with old technologies and
the results are now hard to replicate. The irreproducibility of prior work is an
additional point to build an extensible research tool for DKT.
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1 Introduction

Quality education is the 4th of the 17 Sustainable Development Goals (SDGs)
that aims to “ensure inclusive and equitable quality education and promote life-
long learning opportunities for all”. Such a goal covers great importance in every
school context, especially in developing countries where providing education is
made difficult due to socioeconomic conditions leading to a rate of illiterate
adults higher than 99%1. To meet the goals defined under Sustainable Develop-
ment Goal no. 4 (SDG4)2, access to learning opportunities and learning activities
has to be facilitated.
Reading proficiency is one of the factors that influence students’ engagement
in learning activities. A low level can hamper content comprehension, thus act-
ing negatively on students’ motivation. In the higher education sector, students’
reading proficiency is affected by different factors such as background and experi-
ences, special educational needs, and general interests. Consequently, increasing
the students’ engagement needs a personalized didactic plan that includes edu-
cational material according to the reading proficiency. However, developing such
a process is non-trivial and it risks weighing down the overall teaching activities.
In this context, Artificial Intelligence and new technologies can revolutionize ed-
ucation supporting the stemming of phenomena like dropout, and illiteracy. In
fact, innovative Artificial Intelligence approaches to language complexity play a
crucial role in fostering inclusive education. In particular, Automatic Text Sim-
plification (ATS) and Automatic Text Complexity Evaluation (ATCE) represent
effective solutions in this context. This paper aims at introducing both ATS and
ATCE research fields and their use in higher education with a specific focus on
how their application might be effective to tackle the problem of inclusive edu-
cation in the educational environment towards the achievement of the SDG4.

⋆ Supported by Volkswagen Foundation.
1 http://data.uis.unesco.org/
2 https://sdgs.un.org/goals/goal4
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2 Automatic Text Complexity Evaluation and
Simplification in Education

Text simplification (TS) [1] is a process that aims at reducing the linguistic com-
plexity of a text by carrying out operations such as word reordering, sentence
splitting, lemmas substitutions, and syntax structure changes thus producing a
new text that keeps the original meaning, but more easily readable and under-
standable by the reader. The automation of TS (ATS) is an active research area
that investigates new methodologies to simplify written text without human in-
tervention, to make the original text suitable for a specific class of readers. The
combination of text complexity measures, along with the TS have led to another
research area focused specifically on the creation of reliable methodologies to
assess the text complexity. Automatic assessment of text complexity (ATCE) [2]
can support many applications in several areas giving support to spot the class
of readers to which a text is addressed to.
The ATS and ATCE research fields contribute to cope with the problem of mak-
ing the match in both selecting or producing teaching material that makes the
learning process more effective [3]. Moreover, teachers could leverage ATS and
ATCE based applications to tackle the threefold problem to ensure inclusive
education: a) evaluating the students’ reading proficiency, b) selecting teaching
material, and c) adapting the teaching material to the students’ needs.

a) A precise evaluation of the linguistic needs of a student is a problem
hard to deal with. There exist assessment methodologies that support teachers
in such an activity [4], but they are not fully suitable to include all students’
abilities. Recent advancements in AI are leading to methodologies for modeling
the student’s linguistic profile more accurately [5].

b) The selection of written material according to the student’s needs can
be done by exploiting ATCE systems. There are several ATCE systems that
address different students’ typologies [6], they can filter education materials out
identifying only the ones that are most suitable for the student.

c) Finding appropriate educational materials that are suitable to the different
students’ needs might be hard to achieve. In this regard, ATS systems can be
used to create different versions of the same texts according to the different
reader’s characteristics.

In conclusion, this paper aims at introducing how ATS and ATCS systems, by
leveraging AI techniques, contribute with their potential to support teachers in
promoting as much as possible inclusive learning approaches in higher education
contexts.
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1 Introduction 

Personalized Learning (PL) is a multilayered concept and several definitions are cur-

rently available in existing literature [1]. PL refers to an educational approach able to 

meet the individual needs and interests of each student. By differentiating instruction, 

teachers can address various modes of learning, adapt to different skill levels, and pro-

vide appropriate challenges to each student. This approach promotes inclusiveness and 

ensures that all students have the opportunity to succeed. Research has indeed shown 

that PL fosters students’ motivation, engagement, and learning outcomes as well as the 

development of metacognitive skills [2]. Due to its ongoing development, digital tech-

nology may provide new opportunities and relevant contributions to the design of PL 

experiences [3]. The aim of this paper is to provide a look at the state of the art regarding 

the technologies used and to how PL interventions are implemented in the school set-

tings. 

2 Digital Technology and Artificial Intelligence in Personalized 

Learning: State of the Art 

Typically, benefits related to the use of technology in PL can be found in areas such as 

record-keeping, assessment, and more recently lesson planning and instruction [4]. 

Tools such as Massive Open Online Courses (MOOCs), for instance, allowed the im-

plementation of methodologies such as the flipped class-room and had the main ad-

vantage of providing students with a certain degree of autonomy in the exploration of 

teaching resources. Moreover, they also supported teachers in organizing and managing 

the educational activities [5].    

In this context, one of the less implemented potentials is that related to the collection 

of huge amounts of data collected from learners in terms of actions and behavior. Re-

cent technological developments, and specifically those related to Artificial Intelli-

gence tools and methods, have made it possible to better explore these aspects, shifting 
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the research focus to the automatic analysis of results, with improvements in assessment 

and evaluation, profiling and prediction, adaptive systems and intelligent tutoring [6].  

One of the categories of technological tools that has benefited most from this dis-

ruptive evolution of AI technology is Intelligent Tutoring Systems (ITS). These sys-

tems represent environments in which students' behavioral data are collected in order 

to infer knowledge patterns and create corresponding digital profiles of students so that 

personal tutoring can be provided [7]. Automatic tutoring and the personalization of 

learning paths do not only involve automatic content selection, but also implies the 

monitoring of the learner’s mastery [8]; in other words, freed from the spatio-temporal 

constraints inherently linked to the classroom setting, student’s progress can be as-

sessed by the level of proficiency demonstrated rather than by the time spent engaged 

in the course.  

Smart classrooms can also be considered as another category of technological tools 

that benefits from innovations in the field of AI, and specifically Artificial Intelligence 

of Things (AIoT) [9]. These environments support the creation of learning systems that 

adapt their functioning to the real-time classroom setting through the use and integra-

tion of sensors and smart devices. Integration with the real world makes it possible not 

only to make the learning environment more comfortable (by automatically controlling 

the temperature, for example), but also allows for real-time monitoring of learners' at-

tention, so that timely action can be taken in terms of notification to the teacher and 

adjustments to the content proposed to the student [10]. 

In general, the impact of recent technological advancements and novelties imposed 

by AI on the educational environment and on PL is widely reflected in the literature. 

The novelties bring about changes that, while innovative and necessary, can be both 

positive changes and challenges to the current educational infrastructure. These features 

will therefore be further described and discussed during the conference. 
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1 Introduction

The increasingly widespread use of technologies to support teaching offers the sci-
entific community new scenarios in which they can apply and combine technolo-
gies in innovative ways, always looking to improve teaching techniques. Among
these technologies, an emerging trend is the adoption of Artificial Intelligence
(AI) systems combined with Extended Reality (XR) technologies. In education,
the combination and correct usage of these technologies can boost the learning
experience of students, leading to the acquisition of new knowledge and enhanc-
ing their skills, such as computational thinking and creativity [2–4].

One tangible example of the combination of these technologies is presented
in Farella et al. [1]. The paper proposes a Virtual Reality (VR) system composed
of a 3D avatar trained to answer questions posed by the user, using the BERT
language model. In the abstract we present here, a pilot study of the model
described in Farella et al. [1] is proposed, to evaluate the quality of the trained
question-answer model and the correct functionality of the system.

2 Metrics for evaluating Question Answering Systems

The question-answering model developed and integrated with the 3D avatar can
be incorporated into various virtual contexts, such as a scanned historical site,
museum reconstructions, educational contexts, and so on. The virtual avatar
that interfaces with the BERT model can answer questions related to the virtual
context in which it is located. So if it is located inside a museum, for example, it
will be able to answer questions posed by the user about a specific painting that
the user is viewing at that moment. However, this system needs to be tested with
a substantial number of users. In this regard, it is necessary to design a pilot
study not only from the point of view of user interaction or user interface but also
by searching the literature and studying the various existing metrics to assess
whether the system responds correctly to the questions posed by the user. In
particular, an analysis was made of the metrics for comparing two sentences [6].
One of the methods for testing if a question-answering system works correctly, is
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to check if the answer given by the model (Predicted Answer), which it retrieves
from a context, is equal to the answer that a human being would give based on
the same context (the ground-truth Answer).

These metrics include Exact Match (EM), which is used to evaluate the
accuracy of a model by observing whether the predicted answer is the same as the
correct one. The F1-Score is a metric that combines the accuracy and recall of a
model to estimate the performance of a natural language processing system, thus
checking whether sentences are similar to each other. Among the most commonly
used metrics can be found BLEU (Bilingual Evaluation Understudy), which is
used to compare sequences of n consecutive words (n-grams) of the predicted
sentence with the correct sentence. One of the problems with these metrics,
however, is that they do not take into account the context or meaning of the
words. Meteor, on the other hand, not only compares sentences but also exploits
a WordNet-based similarity analysis to assign greater weight to sentences that
are semantically similar to the reference sentence. Two other interesting metrics
are BERTScore Vanilla and BERTScore Trained, two metrics that use the pre-
trained BERT model to calculate the semantic similarity between two sentences
by using cosine similarity. Lastly, recently developed metrics can be found in the
literature that provide a numerical measure of how similar two answers are in
terms of meaning [6][5].

3 Design of the pilot study

The idea for the design of the pilot study is to submit questions in 10 differ-
ent contexts to users. These contexts are specifically related to some artworks
(paintings or sculptures). The answers given by the users will be tracked and
then compared with the answers given by the Question Answering model, which
is configured inside a virtual reality context in which the 10 different contexts
(statues and paintings) can be viewed by the user through the VR Headset Meta
Quest 2. To compare the answers with each other, the above-mentioned metrics
will be used, and a complete analysis between the various metrics will then be
made.
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1 Introduction

Augmented reality (AR) technology, particularly exploiting the features of cutting-
edge devices such as Microsoft HoloLens 2, offers unprecedented opportunities in
education and visualization, with immense potential to revolutionize education
in human anatomy. Moreover, the convergence of AR and AI avatars presents
a promising avenue for advancing human anatomy education. This paper ex-
plores the potential of this integration, highlighting the benefits of realistic vi-
sualization, personalized instruction, and adaptive learning. Furthermore, based
on our previous research[1][2], we introduce advantages of the applications of
these innovative devices in teaching human anatomy for interactive learning and
collaborative experience.

2 Literature Review

The integration of emerging technologies has the potential to revolutionize the
field of education, particularly in disciplines such as human anatomy. Among the
innovative technologies gaining traction in educational settings are augmented
reality (AR), HoloLens, and avatar artificial intelligence (AI). These technolo-
gies offer unique opportunities to enhance the teaching and learning of human
anatomy by providing immersive, interactive, and personalized experiences for
students. In the literature, the number of scientific studies and research in this
area has been steadily increasing in recent years. These mainly focus on the ef-
fectiveness and impact of this combined approach on student learning outcomes,
engagement and knowledge acquisition.

3 Use case

In the previous research, the system developed to support the anatomy students
involved the use of structured light scanners to scan real organs in order to be
able to reproduce these organs via 3D printers, allowing the students to have
their own model. Once they had this organ, they were provided with an AR
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system that, with the right calibrations, was able to show the original texture
on the model while providing textural details of the organ itself. In addition,
gamification methods were provided for the students to test their acquired skills.
However, this system had limitations: besides the initial calibration problems
where the model had to be aligned in a specific way and had to be placed on
the work table, it was also a system that only worked on mobile devices, thus
keeping the user’s hands busy.

Since the Faculty of Medicine of the University of Palermo has several Hololens-
type devices, the system has been updated. To overcome these limitations, object
recognition libraries were used: now the user looks at the object, it is recognised
by the system, which is able to overlay the texture on top of it in a precise and
stable way, and the other augmented content. In this way, the student can hold
the model in his hand, rotate it, and view it from multiple points of view. he is
therefore able to hold the model of the organ in his hand as he has his hands
free of the device, and the system provided to him uses a more advanced type
of augmented reality.

To further improve the system, the integration of artificial intelligence models
is being worked on, and in particular the design of a 3D avatar configured with
an AI system that can answer questions posed by the user using the BERT
Question Answering model[3]. This model is able to answer questions asked
about a specific context, so if, for example, we are looking at the heart model
and we are viewing the section about the Right Atrium, the avatar will be able
to answer questions asked by the student about that specific context.

4 Conclusions

The integration of Augmented Reality, HoloLens, and AI avatars has the poten-
tial to revolutionize human anatomy education by providing immersive, personal-
ized, and adaptive learning experiences. This synergistic approach offers realistic
visualization, personalized instruction, and interactive collaboration, transform-
ing the way learners engage with anatomical concepts. While challenges exist,
the future of anatomy education lies in harnessing the power of AR, HoloLens,
and AI avatars to empower learners and foster a deep understanding of the
intricacies of the human body.
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1. Introduction  

Artificial Intelligence (AI) systems have been introduced to perform routine work using 

large amounts of data to facilitate efficiency, accuracy, and productivity in various 

industries and sectors [1]. From healthcare professionals to graphic designers, AI 

systems support automating repetitive tasks, augmenting human capabilities, and 

enabling faster and more informed decision-making [2]. Moreover, in the field of 

education, AI systems have come to enhance administrative services, support academic 

teaching support, and personalize learning experiences [3]. The penetration of AI in 

education has brought a lot of debate about the pros and cons of technology. While the 

atomization and standardization of educational processes have been pointed out as 

factors affecting progress and performance [4, 5], the opportunities to take advantage 

of AI in the classroom have increased with the introduction of novel systems such as 

ChatGPT [6].  

The introduction of ChatGPT into educational settings has sparked considerable 

controversy due to its exceptional performance and ability to streamline task 

management for both teachers and students. However, the success of ChatGPT has also 

given rise to apprehensions regarding the potential for AI-assisted cheating, resulting in 

restrictions on its usage in schools and even in certain countries. Consequently, the 

impact of ChatGPT in the realm of education has instigated a comprehensive discourse, 

primarily driven by media discussions and, to a lesser extent, research inquiries that 

explore its efficacy and implications [2]. To contribute to the ongoing debate 

surrounding ChatGPT, this study sought to examine the degree of undergraduate 

students' alignment with the integration of AI within society and its association with the 

adoption of ChatGPT in educational environments. Specifically, the research question 

guiding this investigation was formulated as follows: "To what extent is the acceptance 

of ChatGPT in the classroom correlated with students' adherence to AI?"  

 

2. Methodology  

This study utilizes the data from 72 undergraduate students enrolled in the first semester 

of the Public Relations course. The data was collected as part of a Media Literacy 

Lesson about “AI Society and the Current Communication Structure”. To assess the 

students' adherence toward AI technologies, the “General Attitudes towards Artificial 

Intelligence” questionnaire designed by Schepman & Rodway [7] was utilized. The 

items of the scale were measured with a Likert scale ranging from 1 (Totally disagree) 

to 5 (Strongly agree). Additionally, to assess students' acceptance of ChatGPT, the 

“Students’ Perceptions of ChatGPT” questionnaire designed by Shoufan [8] was 

implemented; these items were measured with a Likert scale ranging from 1 (Not at all) 

128



to 5 (Yes, very much). Finally, the open-ended question “What do you think of 

ChatGPT?” was included to gather students' opinions and collect complementary 

quantitative data. The data analysis saw the descriptive statistics and correlations for 

the observed variables: AI attitudes and ChatGPT acceptance. A complementary 

qualitative analysis of open questions responses was conducted with an inductive 

approach to spot the emerging topics.  

 

3. Results and Conclusion  

The findings from this study show that students with more optimistic attitudes 

(Openness/Adherence) showed significantly more positive attitudes towards ChatGPT 

compared to their counterparts with negative attitudes (See Table 1). These findings 

provide insights into the relationship between individual attitudes and perceptions of 

ChatGPT, emphasizing the importance of optimism and adherence as factors 

influencing attitudes toward AI systems. 

 

 
 

Students' perceptions of ChatGPT see both positive and negative consequences. 

While it is seen as useful for finding information quickly and improving productivity, 

there are concerns about its potential to replace human thinking and jobs, as well as its 

accuracy and bias. It is seen as a double-edged sword that should be used wisely and 

not relied on completely. Some advantages observe ChatGPT: a useful tool for finding 

information quickly and easily, can help improve productivity and save time. It can also 

provide simple and concise explanations of complex concepts in the academic 

environment. Conversely, students also show some reflection to address negative 

features as ChatGPT can lead to laziness and a lack of critical thinking skills; be 

inaccurate and biased; be addictive and lead to over-reliance and misinform people. 

Privacy and security are also addressed.  

While ChatGPT's presence in educational settings remains controversial, there is still 

a limited amount of research that comprehensively examines its impact. This study aims 

to fill this gap by exploring undergraduate students' attitudes towards AI and their 

acceptance of ChatGPT in the classroom. The findings indicate that students generally 

recognize the advantages of ChatGPT but also express concerns and fears regarding its 

potential negative effects. Consistent with previous research [9, 10], this work 

emphasizes the importance of promoting media education to cultivate critical thinking 

skills that encompass attitudes towards AI. By fostering such skills, students can 

navigate the complexities of AI technology more effectively and make informed 

decisions about its use.   
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1 Introduction  

OpenAI, an American company, unveiled ChatGPT in November 2022, an advanced 

artificial intelligence (AI) system that employs an extensive language database to 

generate text-based responses. Academic perspectives on the impact of ChatGPT in 

higher education have not reached a unanimous consensus. While AI programs existed 

before the introduction of ChatGPT, the remarkable quality and complexity of its 

outputs have given rise to substantial apprehensions concerning academic honesty. The 

primary concern revolves around the potential misuse of such tools by students during 

university learning and assessments, which could undermine the fairness and originality 

of their work [1]. Other studies have acknowledged that while ChatGPT may contain 

factual inaccuracies and biases, it has the potential to enhance student learning [2]. 

Accordingly, academics are encouraged to adapt their teaching and assessment 

methodologies to embrace the evolving reality of a world where AI is widely accessible, 

providing personalized and interactive learning experiences [3]. These tools offer an 

opportunity to shift attention towards the development of critical thinking skills [2]. 

Furthermore, they facilitate the comprehension of complex concepts through plain 

language, contributing to increased inclusivity for individuals with communication 

disabilities. Hence, universities and educators should prioritize teaching students how 

to ethically utilize ChatGPT and similar tools [4]. Since this issue is particularly 

relevant, this contribution aims to describe the integration of the use of ChatGpt in the 

instructional design of three university courses of the master degree in Primary 

Education Sciences of the University of Palermo.  

2 Description of the instructional design process  

Within the research activities conducted at the University of Palermo's Research Lab 

"Educational Technology", an instructional design intervention has been implemented 

for the Didactics, Educational Technologies, and Evaluation courses. The intervention 

aims to:   
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- Introduce clear guidelines, collaboratively negotiated with students, for the 

conscious and critical utilization of ChatGPT.  

- Establish a connection between ChatGPT usage and the learning objectives of 

the courses, enabling students to understand how ChatGPT can enhance their 

learning experience and explicitly stating the associated expectations.  

- Rethink the assessment of learning outcomes in alignment with the introduced 

innovations.  

According to UNESCO guidelines [5] ChatGPT will be integrated into teaching and 

learning processes. Students will use ChatGPT to find information on specific topics, 

academic research or to clarify doubts about complex concepts. ChatGPT will also be 

used for brainstorming activities, where students will be asked to harness the potential 

of the tool during educational design activities. Students will be encouraged to use 

ChatGPT as a support to explore innovative ideas, write stories, perform guided 

exercises, or creatively develop educational projects. By leveraging the conversational 

capabilities of ChatGPT, students will be engaged in natural language dialogues, asking 

questions, seeking clarifications, and receiving real-time feedback based on information 

provided by students. Additionally, the integration of ChatGPT in assessments will offer 

innovative evaluation methods, such as simulated discussions or debates, enabling 

students to demonstrate critical thinking and communication skills in a dynamic 

manner.  

3 Conclusion  

While concerns regarding academic integrity and potential biases in AI-generated 

content remain valid, acknowledging the potential benefits is crucial. The integration of 

ChatGPT and similar AI tools in higher education enables educators to adapt teaching 

methodologies to a changing landscape. By prioritizing the development of critical 

thinking skills and providing inclusive learning experiences, universities can better 

prepare students for the AI-driven world.  
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1 Introduction

Artificial Intelligence (AI) is rapidly becoming essential in different working fields
and in our daily lives, since it is capable of quickly automating repetitive tasks
and accurately analyzing large amounts of data, allowing for an effective cus-
tomization or a quick resolution of various general problems. For instance, AI
can personalize the user experience when surfing the Web, improving customer
satisfaction in e-commerce sites or helping addressing environmental challenges
by optimizing energy usage and reducing waste. Moreover, as technology con-
tinues to advance, AI will become more sophisticated and capable of performing
increasingly complex tasks and thus it will continue to play a crucial role in
shaping our future. However, it’s important to develop and use AI responsibly,
taking into account ethical considerations and potential social impacts.

AI is gaining momentum during an era characterized by rapid technologi-
cal innovations, in which technologies such as Social Networks, the Internet of
Things, Virtual and Augmented Reality already emerged with disruptive im-
plications for the education of current and future generations [1–3]. Obviously,
the renewed interest in AI sparked a discussion on the importance of teaching
AI concepts and computational skills to young people, including whether pro-
fessionals should introduce AI at K-12 level through Computer Science (CS)
education [4–6].

In our opinion, introducing AI in schools is of paramount importance for
several reasons. First of all, it should be mentioned the fact that AI is expected
to transform the job market in the coming years, and introducing students to AI
technologies can help them in being prepared for the skills required in these fu-
ture jobs. Moreover, AI can help personalizing learning experiences for students,
providing them with tailored recommendations and feedback that can improve
their understanding and retention of material.

Agreeing on the fact that AI should be introduced in school education, we
should then discuss about the most appropriate topics. In this paper, we are
interested in analyzing how AI can help students in searching for information
and if we can compare AI and traditional web searching for determining how AI
is changing learning approaches and which method can be more effective.
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Table 1. Percentage of correct answers

Questions AI Search Web Search

What is Ada Lovelace famous for? 68.8% 68.9%

When was Ada Lovelace born? 96.7% 89.6%

Who did Ada collaborate with in her works? 86.8% 44.8%

2 Experiment

We conducted an experiment among 90 secondary school students, by using the
life of Ada Lovelace as main topic. Students were divide in two groups: one
group, composed by 29 students, conducted a traditional web search by using
a web search engine, whilst the other group, composed by 61 students, used AI
with Natural Language Processing, i.e. a chatbot impersonating the character
of Ada Lovelace. AI introduced itself with the following statement: Hi, I’m Ada
Lovelace, daughter of the poet Lord Byron and I was born in 1815. I’m considered
the first programmer in history. The same information can be easily found in the
snippet provided by state-of-the-art web search engines. The group performing
AI search was allowed to asking for a maximum of 5 questions to the chatbot,
whilst the other group had no limitation in searching and reading web sites. Both
groups had no background knowledge about the character of Ada Lovelace.

After performing AI search or traditional Web search, all the students were
asked to fill the same form, composed by three different questions, by choosing
among four possible answers for each question. Table 1 shows the percentage of
correct answers given by students divided in the two groups.

At a glance, results show a lower performance in the case of students perform-
ing traditional web search. Combining data with observations collected during
the experiment, we justify this result with a lower engagement of students per-
forming web search. Instead, students performing conversation with Ada chatbot
were more enthusiastic and spent more time in the information searching process
(in some cases they returned to the conversation after completing the question-
naire).

3 Conclusion

AI is already changing the way we search the web for information and will
continue to do so in the future. By leveraging data analysis and contextual
information, AI is enabling more accurate and intuitive web searches, making it
easier for students to find the information they need, quickly and efficiently.

However, there are also potential downsides in relying on AI for this task.
For instance, AI’s lack of transparency can make it difficult to evaluate the
accuracy and reliability of search results, that could be biased if AI is trained on
data that reflects social biases. Moreover, students may become over-dependant:
over-reliance on AI for web searching could lead to a lack of critical thinking
skills and a decreased ability to evaluate information independently.
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1 Introduction: educational robotics in the Early classrooms 

The presented study aims to provide empirical evidence to formalize specific 

educational evaluation methods related to the "infancy 0-6" age group. Specifically, 

these methods are designed to assess the impact of a coding intervention based on 

Computational Thinking, utilizing the Bee-Bot robot and programming software. The 

objective is to establish continuity between Early classroom and Kindergarten settings 

for children aged 2-3, both with and without disabilities. The ultimate goal is to plan 

Educational Robotics activities and interventions tailored to this age group and foster a 

reflection on the role of Educational Robotics in educational planning, with an 

emphasis on play-based learning. 

The proposed use of Educational Robotics aligns with the constructivist 

epistemology and pedagogical principles of Dewey and Montessori [1] and is consistent 

with the guidelines outlined in the National Guidelines of 2012, as well as the integrated 

0-6 system established later, which promote a playful, cognitive, and affective learning 

context as defined by Legislative Decree no. 65/2017. In this context, Educational 

Robotics serves as a tool to support play-based learning in early childhood services [2], 

applicable in both free play sessions and structured activities guided by educators, 

termed as guided play [2], center-based learning [3], purposefully framed play [4], or 

"activities with some level of adult involvement to embed or extend additional learning 

opportunities within the play itself" [2]. 

By providing a didactic approach that is educational, inclusive, and experiential, the 

study aims to ensure that children learn with awareness, making their newly acquired 

knowledge significant and applicable across various life contexts [5]. In order to 

achieve this, nursery school educators must possess both disciplinary and cross-

disciplinary knowledge, as well as an understanding of the individual dynamics of each 

child's personality [6]. 
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2 Exploratory investigation and research protocol 

At the methodological level, an empirical investigation protocol was constructed 

involving two Early classrooms of 11 children, 2 of whom with disabilities. 

The children were divided into two groups: an experimental one made up of 11 children 

(including 1 with Infantile Cerebral Palsy, resulting from head trauma), the other 

control made up of 11 children again (including 1 with down); both groups are 

homogeneous in terms of age and gender. The duration of the experimentation was 8 

months, in the 2022/2023 educational year, in the period between September 2022 and 

May 2023. The macro-objective of the study was to design Educational Robotics 

activities and interventions for children aged 2-3 and to encourage reflection on the role 

that Educational Robotics can play in educational planning, in a play-based learning 

perspective. Micro objectives were then identified, such as: 

- recover manual skills as a moment of learning by overcoming the habit of 

separating theory and practice, rules and exercise; 

- develop operational autonomy; 

- develop attention, concentration and motivation; 

- develop curiosity and desire to participate in the proposed activity; 

- experience working in a team; 

- promote the inclusion of children with disabilities; 

- stimulate creative thinking; 

- increase decision-making skills, sense of responsibility and self-esteem; 

- develop the ability to analyze and solve problems; 

- acquire a programming language. 

The identified purposes are: 

- allow the child to approach the world of robotics through play; 

- develop personalized learning processes; 

- promote multidisciplinary learning; 

- promote processes that allow students to become builders of their own 

knowledge; 

- promote continuity between school orders. 

The sample was divided into two groups: the Experimental Group (N=11) 

participated in the coding training, where coding rules were taught, and they were tested 

both before and after the intervention. On the other hand, the Control Group (N=11) 

was tested at the same time points as the experimental group but without receiving 

training. They received the training only after the measurements were completed. The 

children took part in experimental sessions lasting about 40 minutes per child, both 

before (T0) and after (T1) the intervention. 

The evaluation tests used were as follows:  

1. Scale for the Evaluation of Children's Ludic-Symbolic Abilities - SVALSI [7], 

combined with the Gross Motor Function Measure - GMFM [8], as they provide 

objective data to facilitate observation and evaluation of children's play abilities and 

their level of inclusion, with or without disabilities. This helps design targeted 

interventions to promote their enrichment and development. 
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2. A task of mental transformation, Children's Mental Transformation Task - CMTT, 

to assess children's visuo-spatial abilities based on their cognitive development. 

3. An ad hoc task involving the use of Bee-Bot to investigate the strategies employed 

by the children to achieve a specific goal through programming sequences. 

Conclusion 

The results emerging from the following study indicate that before the coding 

intervention the two sections did not differ with respect to the cognitive processes 

evaluated. Subsequently, although an improvement was recorded in both sections, 

above all the children belonging to the experimental group had a clear improvement in 

the skills of sequential programming compared to the control group. 

References 

1. Nigris, E., Teruggi, L. A., Zuccoli, F.: Didattica generale, Pearson Italia, Milano (2016). 

2. Danniels, E., & Pyle, A.: Defining Play-based Learning (2018). In Encyclopedia on Early 

Childhood Development. Online http://www.child- 

encyclopedia.com/sites/default/files/textes-experts/en/4978/defining-play-based- 

learning.pdf  

3. Kotsopoulos, D., Makosz, S., Zambrzycha, J., McCarthy, K.: The effects of different 

pedagogical approaches on the learning of length measurement in kindergarten. Early 

Childhood Education Journal (2015). 

4. Cutter-Mackenzie, A., Edwards, S.: Toward a model for early childhood environmental 

education: Foregrounding, developing, and connecting knowledge through play-based 

learning. The Journal of Environmental Education (2013). 

5. Arduini, G.: Educazione e inclusione delle diversità. Prospettive pedagogiche. Anicia, 

Roma, (2020). 

6. Lindsay, G.: Educational Psychology and the Effectiveness of Inclusive 

Education/Mainstreaming. British Journal of Educational Psychology, 77, 1-24, (2007). 

7. Bondioli, S., Savio, A.: Osservare il gioco di finzione: una scala di valutazione delle abilità 

ludicosimboliche infantili (Svalsi), Junior, Bologna, (1994). 

8. Palisano, et al.. Development of the Grass Motor Function Classification System for cerebral 

palsy. Developmental Medicine & Child Neurology, pp.50:249-253, (2008). 

 

 

 

 

 

139



Children’s theories on ChatGPT 

Rosa Gallelli1[0000-0001-7765-5628], Loredana Perla1[0000-0003-1520-0884], Angela Balzotti1[0009-
0006-9295-3125], Stefania Massaro1[0000-0003-4695-1007], Viviana Vinci2[0000-0002-4091-0098] and Pa-

squale Renna1[0000-0001-8272-6814] 

1 University of Bari Aldo Moro, Bari, Italy 
2 University of Foggia, Foggia, Italy 
rosa.gallelli@uniba.it 

Abstract. This research aims to build an experiment on the interaction of children, 
between eight and nine years old, with a tool built through artificial  intelligence 
or a chatbot such as ChatGPT with the aim of encouraging children to develop 
reasoning on artificial intelligence. 

Keywords: Children, Theories, ChatGPT. 

1 Theoretical framework: evolution of the studies on Artificial 
Intelligence 

Sweeping changes in artificial intelligence (AI) have been brought about in recent 
years, resulting in remarkable progress taking a number of forms, such as AI chatbots: 
artificial intelligence (AI) manages the properties of electromagnetism to process texts 
with extraordinary success and often in a way that is indistinguishable from how human 
beings would be able to do it. These are the so-called large language models (LLMs). 

They do not reason or understand and they have nothing to do with the cognitive 
processes present in the human brain and mind, to manage semantic contents success-
fully. However, with the staggering growth of available data, quantity and speed of 
calculation, and ever better algorithms, they can do statistically – that is, working on 
the formal structure, and not on the meaning of the texts they deal with – what we do 
semantically [1]. 

2 ChatGPT: its potential in machine-human interactions 

ChatGPT (Chat Generative Pre-trained Transformer) is a language model for dia-
logue. This chatbot, developed by Open AI, was released in prototype form on Novem-
ber 30, 2022. Since then, ChatGPT has attracted numerous users from various fields, 
because it can provide detailed answers and human-like responses to almost any ques-
tion [2]. It has been brilliantly noted in this regard that “We have gone from being in 
constant contact with animal agents and what we believed to be spiritual agents […] to 
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having to understand, and learn to interact with, artificial agents created by us, as new 
demiurges of such a form of agency.  

We have decoupled the ability to act successfully from the need to be intelligent, 
understand, reflect, consider or grasp anything” [1]. All this poses significant and inter-
esting ethical and educational questions and calls for studies aimed at understanding 
how children interpret these new technologies and how they relate to them.  

Sherry Turkle already in the early 2000s at MIT developed a series of investigations 
on the way in which children interpret the "relational artifacts" designed with Artificial 
Intelligence. Kismet and Cog, humanoid robots from the MIT Artificial Intelligence La-
boratory, are "relational artifacts", objects designed to present themselves as having 
"mental states" influenced by their "social" interactions with humans. Sixty children, 
ages 8 to 13, were introduced to Kismet and Cog during the summer of 2001.  

The children's first encounters with these robots provide a window into how such 
objects – and robots of the future in particular – can enter the world, how children think 
about life, purposefulness, friendship and what is special about being a person [3]. 

3 Objectives and Metholodogy: how children interact with 
ChatGPT? 

Our experimental research is part of a long-standing line of studies that has focused, 
since the last years of the twentieth century, on the interaction of children with the so-
called "social media" [4].  

It has two objectives: 1. to explore childhood theories about Artificial Intelligence; 
2. to encourage children to reflect on the relational media they use and in order to learn 
a metacognitive mindset. It aimed to explore childhood theories about machines running 
on Artificial Intelligence.  

We have built an experiment on the interaction of children, between eight and nine 
years old, with a tool built through artificial intelligence or a chatbot such as ChatGPT 
with the aim of encouraging children to develop reasoning on artificial intelligence.  

We organized a game and exploration setting with ChatGPT inviting children to ask 
the chatbot questions and then reflect together on its answers. We asked the children to 
reflect on how ChatGPT answered the questions, if the answers were accurate and if 
there were unexpected answers. We stimulated children’s critical reasoning on how 
ChatGPT works. For example with questions like: “Do you think ChatGPT has emo-
tions?”, “How do you think ChatGPT finds answers to questions?” or “Do you think 
ChatGPT can learn like a child?”.  

We will report the results of our experiment that will help us better understand the 
conceptions that children have of AI artifacts such as ChatGPT to implement their ef-
fective use in an educational setting. 
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1 Introduction 

It is often assumed that Covid greatly influenced the speed of transition of education 
into digital era. The truth is however that long before it the EdTech (the term used to 
summarize all digital technologies and new business models in the world of education) 
was growing rapidly [1]. One of the hottest recent applications of artificial intelligence 
is the so-called ChatGPT. Wikipedia defines it in the following way: “ChatGPT is an 
artificial intelligence (AI) chatbot developed by OpenAI and released in November 
2022. The name "ChatGPT" combines "Chat", referring to its chatbot functionality, and 
"GPT", which stands for Generative Pre-trained Transformer, a type of large language 
model (LLM).” [2]. As it enables people to chat with the system in a very human-like 
manner, it is expected to have a big impact on education from several points of view. 
This can already be seen by the length of time needed to reach one million users. 
ChatGPT’s increase in popularity is by far the speediest of all the most popular appli-
cations / platforms launched it the last two decades and half. In this paper we will 
lighten some of the more pronouncing aspects of ChatGPT related to the field of edu-
cation. 

The discussion presented below will be made based on the analysis of some the most 
recent papers available. The paper itself is of conceptual nature and will not deal with 
the working principles of ChatGPT in any detail. 

2 Discussion 

This section focuses on the questions people most often ask themselves when ChatGPT 
is mentioned in relation with education. Some of them were directly posed in papers, 
whereas the others can be inferred from the discussion. The most common ones are: 

 Is ChatGPT advantageous or harmful to the educational system? [3] 
 Will teachers be losing jobs because of it? 

In general, both advantages and drawbacks related to ChatGPT (and artificial intelli-
gence) in education can be found. Some advantages are: 

 AI could change education by making it more personalized and letting stu-
dents learn at their own pace [4]. 

 It can help in writing programming code [5]. 
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 It can assist students in their research by providing relevant resources, articles, 
and papers based on the research topic [6]. 

 It can assist students in proofreading and editing their essays and papers, 
providing feedback on grammar, sentence structure, and content. [6]. 

 Professors can use it to provide virtual office hours, answering students' ques-
tions and providing assistance in real time [6].  

 It can be used to grade essays and other written assignments automatically. 
This can save teachers a lot of time and provide students with immediate feed-
back on their work. [7] 

The drawbacks that can be found are: 
 Impact on the socialization among students [8]. 
 ChatGPT can give different (albeit similar and correct) answers to the repeti-

tion of the same question [5] 
 Losing of teachers’ jobs [5] although some papers indicate that ChatGPT can 

only be tool and cannot replace teachers [9] 
 Students stop to think critically [10] 
 Overreliance on technology. There is a risk that students may become too re-

liant on ChatGPT and other AI tools, which could lead to a lack of critical 
thinking skills and independence in learning [7] as well as laziness [11] 

 Plagiarism. If students use ChatGPT to generate written work without proper 
attribution or acknowledgement of its use, it could lead to plagiarism and ac-
ademic dishonesty [7]. 

 

3 Conclusion 

So, we can conclude that although we all agree that ChatGPT introduces a revolutionary 
approach to education, it is not so clear if the overall influence will be positive or neg-
ative. But in any case, it will have to be accepted, and it is up to the teachers to try to 
extract as much as possible out of advantages and limit the drawbacks. 
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1 Background 

Within “Active ageing” World Health Organization framework [1] the use of Assistive 
Technologies (ATs) aims to enhance older adults’ cognitive and physical condi-
tion, harnessing the potential of robotics with aims of self-care and socialization [2]. 
Studies have demonstrated the positive impact of social robots on psychological well-
being, cognitive enhancement, physical assistance, and social engagement. In particu-
lar, they are emerging as educators and assistants in healthcare and entertainment edu-
cation [3, 4]. Social robots are embodied artificial intelligence that interact in a human-
like manner and display appropriate, responsive, and adaptive behaviors. They possess 
communication skills through natural language processing, speech synthesis, and non-
verbal communication, facilitating effective and engaging interactions. They are found 
to be more effective than other technologies in education [5, 6] and language education 
[7] as unlike 2D technologies (e.g., virtual agents on computers and tablets), they can 
manipulate objects and make gestures to convey meaning and provide visual support. 
RALL (Robot-Assisted Language Learning) is an innovative approach that combines 
robotics and language learning. RALL utilizes interactive robots as language tutors to 
enhance language acquisition and communication skills. The robots engage learners in 
interactive conversations, provide real-time feedback, and create a dynamic and engag-
ing learning environment. Research studies have shown promising results in terms of 
increased motivation, language proficiency and learner engagement, highlighting new 
possibilities for personalized and immersive language education [8, 9]. RALL, partic-
ularly for L2 (second language) learning, has proved to be more effective in boosting 
learner performance and motivation compared with just 2D screen-based technologies 
[10] through robot as storyteller and robot asking questions and checking learners’ an-
swers. RALL through games has proved to be the most enjoyable and the most profit-
able interaction for L2 learners with the robot usually either as a peer or a teacher’s 
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assistant. Recently, learning a foreign language has emerged as a potentially powerful 
tool in promoting healthy aging. As individuals age and a general cognitive decline 
triggers, various factors have been identified as potentially mitigating this decline, in-
cluding education and engaging leisure activities [11]. Recently, the ability to speak 
two or more languages has gathered attention as a potential factor that may enhance 
cognitive reserve and reduce the functional consequences of cognitive impairment in 
older age. Specific effect of foreign language learning on brain structure in language-
and memory-relevant regions in the old brain is unknown [12], research yet demon-
strated that both short-term learning of a new language and other active cognitively 
stimulating activities could enhance cognitive functions and cognitively stimulating ac-
tivities, as foreign language learning is a potentially effective intervention. Nonetheless, 
the effect of foreign language learning was larger on Alzheimer’s Disease Assessment 
Scale–Cognitive Subscale and the training-induced benefit in the cognitive measure of 
linguistic function was only observed in the experimental group [13]. 

 

2 Research aims and methods 

This study aims to examine the effects of foreign language training on cognitive frailty 
and quality of life in older adults developing a course on English language in the “cook-
ing” domain with Alpha Mini, an intelligent humanoid robot produced by UBTECH. 
A total of 25 participants aged between 65 and 85 years old with mild cognitive impair-
ment will be included within a controlled trial with a language robot-assisted training 
program, and a control intervention. For about 3 months subjects will undergo language 
training using robots 3 times a week in a group setting for 3 consecutive months with 
pre and post-intervention neuropsychological assessment.  We will conduct a compre-
hensive statistical analysis on the data we have collected: mean, standard deviation and 
percentage concerning the test scores will be reported at baseline, end of intervention, 
and follow-up for all participants, by the two groups, and by strata of gender to discuss 
the general characteristics of the study sample and results. Secondly, we will compare 
demographic, psychological, and clinical scores through a t-test for continuous varia-
bles and a chi-squared test for categorical variables. Furthermore, we will employ the 
covariance analysis in order to confront the scores from the psychological measures 
also including as covariates age, gender, and education years.  
 

3 Conclusion 

We anticipate that interacting behaviorally and verbally with the robot could offer cog-
nitive benefits, especially for individuals vulnerable to cognitive disorders. By the con-
clusion of this study, we will have assessed the potential impact of the second language 
intervention, with particular attention to the duration of exposure to the target language 
as a significant factor. 
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“Losing the coordinates of oneself ” is what, from a metaphorical point of
view, happens to those affected by psychosis. It manifests through symptoms
like crowded thoughts, delusions, flattened emotions, altered bodily sensations,
and social withdrawal. It is a silent mental disorder, often unreported for years,
causing significant emotional, physical, social, and cognitive changes.

Before the development of the full-blown disease, adolescents and young
adults can pass through phases characterised by prodromic or sub-threshold
symptoms, known as Ultra High Risk (UHR) and First Episode of Psychosis
(FEP) [1]. Psychotic disorders generally have an early onset and a poor out-
come, which can lead to the chronicity of the condition like schizophrenia, which
represents the most severe extreme of schizophrenia spectrum disorders [1]. Indi-
viduals with schizophrenia experience a markedly lower quality of life and have a
life expectancy 15-20 years lower than that of the general population [3] mainly
due to the association of the condition with other issues, including obesity, early
onset of cardiovascular disease, substance dependence, to self-destructive and
suicidal behaviour.

Early onset and chronicity create the necessity for long-term medical support
to “recover the coordinates”. During this period, psychoeducation and Cognitive
Behavioral Therapy (CBT) play a pivotal role, leading to a general improve-
ment in the patient’s condition, primarily if this occurs in the early stages of
the disease. On the one hand, psychoeducation in early psychosis serves cru-
cial purposes: increasing understanding, preventing psychosis onset in at-risk
individuals, and promoting recovery for those experiencing a first episode. It
supports well-being and outcomes for young individuals and families affected by
psychosis [2, 4]. On the other hand, according to the cognitive model of psy-
chosis, dysfunctional interpretations of unusual experiences play a role in the
emergence and persistence of psychotic symptoms. Cognitive biases rooted in
fundamental beliefs or schemas contribute to the progression from attenuated
to fully developed symptoms. CBT for UHR individuals aims to identify and
correct these biases using therapeutic techniques [2, 4].

These techniques often involve assigning specific daily/weekly tasks to pa-
tients, combined with a Token Economy system, reinforcing positive behaviours,
reducing the risk of patient dropout, and increasing therapeutic compliance. A
token economy utilises tokens (physical objects or digital units) as rewards to
reinforce desired behaviours. Individuals receive tokens for completing tasks, ex-
hibiting positive behaviours, or achieving goals. These tokens can be exchanged
for predetermined rewards or incentives, motivating individuals through tangi-
ble or intangible rewards. Nevertheless, limited weekly meetings and fragmented
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patient information make the reinforcement process complex, exacerbated by
memory issues, mood changes, and emotional dysregulation, challenging recall-
ing information from earlier periods.

To improve the therapeutic process, we propose the complete digitisation
of every aspect related to it. Specifically, our solution consists of three highly
interconnected components: (i) a patient management platform (PsitTools) ac-
cessible through a web browser, encompassing the entire therapeutic process;
(ii) a predictive model and decision support system that aids professionals in
diagnosis by utilising data from digitised psychodiagnostic tools; (iii) a smart-
phone application (Psychosis Early Intervention, a.k.a. PEnguIN) for patients to
access therapy-related information, including instant communication with their
therapist through a chat feature, with chatbot assistance when the therapist is
unavailable.

Our approach optimises the care pathway by using evidence-based tasks,
integrating content from CBT and behavioural medicine. The mobile applica-
tion enables patients to perform assigned tasks, receive immediate feedback,
and progress through Gamification (i.e., incorporating game-like elements, me-
chanics, and design principles into non-game contexts to increase engagement,
motivation, and participation) and a Token Economy system developed with
their therapist. The patient earns points by completing tasks through the appli-
cation (e.g., filling out the daily diary), symbolising their progress in therapy.
These points are displayed on a scale represented by a growing tree, from a seed
to a blossoming cherry tree. The scores creatively describe the patient’s position
and provide reinforcement upon reaching milestones. The application allows for
a personalised avatar, enhancing engagement. Points earned can be used to ac-
quire accessories for the avatar. This interactive component actively involves
patients, making the experience enjoyable, rewarding and reducing dropout risk.

This work explores the integration of e-health and the Token Economy in
mental health, aiming to enhance psychiatric care. It examines how digital tools
and technology can improve access to mental health services and therapy effec-
tiveness. Additionally, it explores how the Token Economy can motivate patients
to actively participate in their treatment by offering rewards and recognition for
goal achievement.
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1 Background 

As obesity has reached epidemic proportions globally, posing significant challenges to 
public health, traditional approaches to obesity prevention and treatment have shown 
limited effectiveness and multidisciplinary approaches are currently being highlighted 
to address its clinical, psychological, physical, social and economic correlates [1,2]. 
Telemedicine, understood as the set of medical and IT techniques that allow remote 
patient care and health services, is proving to deliver obesity interventions remotely, 
overcoming geographical barriers and increasing accessibility to healthcare services 
through digital platforms [3]. Telemedicine technologies, including mobile 
applications, wearable devices and telemonitoring systems, play a crucial role in 
obesity primary, secondary and tertiary prevention as these technologies enable remote 
monitoring of vital signs, physical activity, and dietary behaviors, providing real-time 
feedback to individuals and healthcare providers [4,5]. By leveraging telemedicine, 
healthcare professionals can remotely assess and track patients' progress, tailor 
interventions, and provide timely support. 

2 Aims and objectives 

This paper explores the integration of telemedicine technologies and educational meth-
odologies for the prevention and treatment of obesity (fig.1). As the main objective of 
the educational path is to increase the quality of life, education plays a pivotal role in 
obesity prevention, fostering awareness, knowledge and behavior change, beyond sim-
ple adherence to diet.  
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Specifically some issues will be discussed in relation to the acquisition of digital data 
and the use of Artificial Intelligence (AI) algorithms in modern applied telemedicine, 
capable of processing a large number of variables simultaneously, in order to define 
and experiment Diagnostic Therapeutic Care Pathways (PDTA), to provide support to 
predictive analysis about the risk associated with some obesity-related diseases such as 
diabetes, and to define guidelines and educational protocols.  
Especially for primary prevention in childhood obesity, AI algorithms constitute a clear 
prognostic tool enabling clinical judgement concerning the evolution of obesity. The 
methods of reading data in a remote control application scenario will be explored as 
widely used technologies such as smartphones are now becoming "facilitating" means 
for data collection trough mobile apps and gaming and to activate personalised educa-
tional paths, even with the involvement of families. 
The contribution will focus on the educational model and applied research of the Citel 
Centre for Research in Telemedicine at University of Bari, which is currently carrying 
out interdisciplinary research on e-health, connecting medicine, computer science, bi-
oscience and education, within an inclusive perspective. In this context, the Citel re-
search unit in Education works with the research units in information technology to 
develop “salutogenic” educational models through new digital technologies and social 
robotics aimed at promoting engagement and pro-active self-care, against the patho-
genic model traditionally centred on deseases onset, treatment and prevention [6]. The 
diffusion of user-friendly devices currently enables the dissemination of narrative 
medicine practices, among the most accredited educational models as traditionally 
oriented to enhance personal  experience in an adaptive and transformative direction of 
previous perspectives and patterns of meaning. This approach is explored as 
particularly suitable in relation to overweight/obesity as a condition often associated 
with stigma and prejudice linked to low adherence to the prevailing aesthetic model  
and urging interventions to combine health and welfare responses with attention to 
psychological and cultural dimensions. 

 

 
Fig. 1: correlations of telemedicine with obesity economic, social, scientific and health 
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Abstract. Artificial Intelligence and metaverse in higher education offer oppor-
tunities to be seized but also challenges to face in order to establish an equitable 
and quality education for all. The paper presents the ongoing study on the per-
ceptions of student-teachers and tutors on so-called “non-player characters” 
(NPC tutors, peers and tutees). Quantitative and qualitative data are collected 
through an 'ad hoc' mixed-type questionnaire, administered within the qualify-
ing course in 'Science of primary education' at the University of Bari, Foggia 
and Bergamo. The comprehensive results of the study will offer insights to 
teacher education leaders and research today investigating the learning effects 
of the metaverse as a potential professional learning environment. 

Keywords: Tutoring, Metaverse, NPC tutor. 

1 Artificial intelligence and Higher education 

Artificial Intelligence in higher education offers opportunities to be seized but also 
challenges to face in order to establish an equitable and quality education for all [1]. 
The AI that governs the metaverse, as a teaching-learning support device, can be used 
to build an adaptive and personalized learning environment - thanks to the intelligent 
tutoring system - but also capable of profiling and prediction - thanks to the evalua-
tion and feedback [2][3]. However, facilitating the successful entry of AI into educa-
tion requires curriculum leaders and technology developers to work together in the 
best interests of students [4] and to share a multidimensional development model - 
pedagogy, technologies, content, administration (cf. AiLM - 5). 

2 Metaverse and ‘new’ tutoring roles 

The metaverse offers the learner a 'new educational environment' [6] by the overcom-
ing of limits of time and place and the use of digital identities and wearable device. 
The metaverse could offer various opportunities to teachers as an emerging educa-
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tional technology, especially in order to achieve good preparation - both initial and in-
service [7]. Within the metaverse, the educational support would be given by the roles 
set by the AI – Table 1. 
 
Table 1. Roles set by the IA in the Metaverse 
Role Definition Function for teacher training 

NPC tutor 
or advisor  

'wise', 'expert' support, 
which offers advice in 
the solution of complex 
problems 

trainee teacher to continue progressing of the educa-
tional program, to monitor the pace of learning of 
the students, without however losing sight of the 
timing of each student 
 

NPC tu-
tee/student  

simulation of a student-
teacher relationship, 
mainly involved in pre-
service teacher training 

trainee teacher to exercise his or her class manage-
ment skills without any errors damaging the real 
student learning 

 
These roles are considered both useful - as a support to one's own and students' learn-
ing processes [8] - and a source of anguish if performed without necessary education-
al guidance. 

3 A study on tutors’ perceptions of NPC ‘tutor’ and ‘tutee’ 

The paper presents the ongoing study on the perceptions of student-teachers and tu-
tors on so-called “non-player characters” (NPC tutors, peers and tutees) which posed 
the following research questions:  

- What general utility do tutors and student-teachers perceive with regards to the 
NPC ‘tutor’ in the metaverse? 

- What specific utility do school tutors and student-teachers perceive of the NPC 
‘tutor’ for their teaching and learning?  

Quantitative and qualitative data are collected through an 'ad hoc' mixed-type 
questionnaire, administered within the qualifying course in 'Science of primary educa-
tion' at the University of Bari, Foggia and Bergamo.  

The triangulated analysis of the data will be carried out at two levels: a. descrip-
tive and inferential study of closed answers; B. emergence of categories through QDA 
of open answers. The triangulation on early qualitative-quantitative data is highlight-
ing a general new look at the possibilities offered by the metaverse. Unlike what is 
highlighted by reflections and studies on the metaverse regarding the difficulties and 
disorientation by users in accessing and using technologies [9], both groups involved 
seem to feel no anxiety imagining what new things the metaverse will bring to teach-
ers training. The comprehensive results of the study will offer insights to teacher edu-
cation leaders and research today investigating the learning effects of the metaverse as 
a potential professional learning environment. 
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1 Introduction 

Many recent studies highlighted the importance of feedback on the quality of 
learning [1; 2; 3]. It empowers students to take ownership of their learning, guides 
institutions in making informed decisions, ensures continuous improvement, fosters 
engagement and motivation, facilitates open communication, and enables personalized 
learning experiences [4]. However, despite its relevance, the use of feedback processes 
in everyday teaching often becomes unsustainable, due to the number of students and 
the timing of the courses. On the other hand, the expansion of ubiquitous learning in 
digital environments has led to an exponential growth of significant data for tracking 
learning. Although the use of these data can be beneficial, tools and technologies are 
needed for automated data collection and analysis [5].  

In this direction, significant support can be provided by technologies incorporating 
Artificial Intelligence (AI), which include a wide collection of different technologies 
and algorithms [6]. Notably, Learning Analytics (LA) [7] and Educational Data Mining 
(EDM) [8] can be useful in developing a student-focused strategy [6; 9]. The systematic 
use of AI techniques and algorithms could enable new scenarios for educators, profiling 
and predicting learning outcomes and supporting the creation of sustainable patterns of 
assessment [10].  However, even though several studies aimed at integrating EDM and 
LA techniques in online learning environments [11], only few of them focused on 
applying them to real-world physical learning environments to support teachers in 
providing timely and quality feedback based on minimally invasive measurements [12; 
13]. 

The present paper presents an approach aimed at addressing the feedback problem 
in real university classes, laying the groundwork for the development of an intelligent 
system that can inform and support the university teacher in delivering personalized 
feedback to a large group of students. 
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2 Context 

In the training of future teachers, the ability to develop a professional vision and 
analyze different teaching interactions, observed through videos, is considered a key 
competence of teacher professionalism [14; 15]. Whenever the student makes an 
analysis of a teaching interaction, it is important for the teacher to provide timely and 
effective feedback. This could be very complex when the number of students is large. 
During the academic course of “Didattica Generale” at the University of Macerata in 
Spring 2021, 220 students attending the first year of the Master’s Degree course in 
Primary Education Sciences participated in the lectures and took six tests. Each test 
required students to watch and analyze a video (10-15 minutes) which was recorded in 
an Italian primary school showing teacher-student interactions. After watching each 
video, the students filled in a questionnaire administered via Google forms (five open-
ended questions related to meaning, organization, and management of the teaching 
action).   

3 Methods 

Students’ understanding and learning were tested during the course at six different 
times thanks to the open-ended questions about the videos. This textual information 
was further processed by a team of researchers using a rubric, purposefully developed 
by the team. The team rated each indicator of the rubric by assigning a level on a rating 
scale from 1 to 5. The final numeric dataset was comprised of 220 cases, each of which 
included 13 numerical values related to the variables of the five dimensions of the 
rubric. The subsequent analysis was carried out using RStudio. Raw data were 
processed deleting incomplete or missing answers. Then, based on the evaluation 
provided by the team of researchers, the analysis aimed at discovering the main features 
and patterns in students’ answers. Notably, the analysis employed the traditional 
methods of descriptive statistics (e.g. analysis of the distributions of the total scores), 
as well as correlation analysis and clustering techniques using the kmeans algorithm 
(‘cluster’ package [16]).  

4 Preliminary results and conclusions 

Preliminary results suggested that the use of students’ answers to open-ended 
questions evaluated by means of rubrics can be an effective way to collect data from 
the process. The preliminary results showed the possibility of clustering students’ 
behaviors. However, since the analysis is based on the researchers’ assessment of a text, 
the results are not automated yet and may be influenced by the observers’ bias. Since 
the ultimate goal is the development of an intelligent system to support teachers in 
delivering personalized feedback related to groups of students who show the same 
model of behavior, further developments will be needed including reducing the 
observer bias, exploring other descriptors of students’ achievement and applying other 
machine learning techniques.  
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1  Introduction 

The purpose of this article is to investigate the main reflections in the field of research 
regarding artificial intelligence, ethical use, and the implications and challenges in the 
educational sector, with particular attention to individual well-being from a human-
centered perspective. In the research work, the existing literature was explored by fo-
cusing on the thematic area using the search query [("Artificial intelligence" or "AI") 
AND "education" AND "human centered AI" AND "ethics" AND "well-being"] to in-
clude documents with these terms in titles, keywords, or abstracts. The consulted data-
bases were Scopus and Web of Sciences. The research was confined to articles in the 
English language educational research field, from 2019 (pre-COVID-19) to the present. 
The results were ordered by relevance. The aim of this scoping review was to integrate 
the current debate and identify open questions or trajectories that need to be further 
explored in future research. Trajectories that concern the application of Artificial Intel-
ligence in education (AIEd) from a human-centered perspective, not neglecting ethical 
issues, individual well-being, and the development of study programs to ensure that 
future citizens have the necessary skills for the development of resilient and sustainable 
capabilities for the digital ecosystem [1]. 

2 Artificial Intelligence: towards what future? 

For a long time, humanity has been questioning the interaction between man and ma-
chine. Experts in the field of innovation have predicted for decades a future in which 
automation and technology would have had an increasingly central role in human ac-
tivities, also imagining the social and ethical consequences of this scenario, a future in 
which technology would have automated many human activities. However, it is im-
portant to note that these scenarios have often been presented as dystopias, inviting 
critical reflection on the impact of technology on humanity. 
Despite dystopian concerns, the history of technology offers many positive examples 
of technologies created to simplify human labour and intelligent systems developed to 
improve the quality of human life. 
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3 Awareness and literacy of Artificial Intelligence 

Artificial intelligence has become a key point on the agendas of governments and in-
ternational agencies [2; 3; 4; 5; 6; 7; 8 ; 9] because it has now involved all sectors of 
human activity: from medicine to neuro-robotics, from transportation to domestic ser-
vices, from art to education, from web rights to exercising citizenship. Many sectors 
are revolutionizing their way of thinking: the economy is increasingly driven by data 
science mechanisms; we are now witnessing what is called the tyranny of the algorithm 
[10], and concerns are emerging in the field of exercise of democracy and active citi-
zenship [11; 12]. To deal with this, the European Commission has set up the ECAP, 
European Centre for Algorithmic Transparence, a center for algorithm transparency. 
Ethical implications are also significant [13]. Our individual and social well-being is 
intimately connected to the state of our information environment and the digital tech-
nologies that mediate our interaction with it. This raises pressing ethical questions re-
garding the impact of digital technologies on our well-being that need to be addressed 
[14]. The impact on the education sector is also noteworthy. This raises various ques-
tions about possible future scenarios. 

4 Challenges for education 

Advancements in Artificial Intelligence (AI) are providing teachers with a wide range 
of new intelligent tools and services to facilitate student learning, but at the same time, 
the application of AI in educational contexts raises deep questions about what should 
be taught, how, and what is the evolving role of teachers and the social and ethical 
implications of AI [15],  requiring changes in terms of curricula [14]. AI is an interdis-
ciplinary field that requires interdisciplinary approaches. Understanding the possibili-
ties and limitations of AI and ensuring the necessary human skills should be at the heart 
of education and training programmes at different levels. [1]. 
Technological evolution has created new gaps in skills in pre-service and in-service 
teacher training. An important element to keep in mind is that the pedagogical quality 
of technology application in education is determined by the knowledge and skills of 
teachers. The development of digital skills should become an integral part of pre-ser-
vice and in-service teacher training. New educational models will need to be developed 
[16].  For teachers, how to skillfully apply AI in teaching and improve their AI literacy 
has become a necessary goal for their sustainable professional development [17]. The 
quality of teaching is a crucial global issue in determining the quality of our educational 
systems and is closely linked to technological innovations that amplify situations of 
stress, burnout, and generational gaps. 

Equally fundamental will be to pay attention to and counteract the growing increase 
in mental health problems in adolescents (depression, anxiety…), which can be at-
tributed to the increasingly massive presence of technology, such as social media, in 
their lives [15]. Phenomena of discomfort that must also be evaluated in relation to 
physical well-being, which is essential for a holistic approach to the overall well-being 
of the individual, with strictly educational interventions that place the person at the 
center [18]. 
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1 Introduction 

The impact of technology is widespread and its role in educational settings is relevant 

[2]. Because the prominent role of technology and its way to handle, the European 

Commission delivered a framework called DigComp - The digital competence frame-

work for citizens [1] and one, more specific for the educational practitioners called 

DigiCompEdu because it is relevant as they require a new, broader and more sophisti-

cated set of competences than before [3]. 

Pre-service teachers enrolled in higher education courses are a very attractive target 

group for researchers because they represent the teachers of tomorrow and potentially 

could integrate a change in the application of digital technologies in the schools for the 

new generations.  

Teachers’ perceptions of the digital competence are studied in a significant way [4-

6] and updated studies have the potential to well intercept new innovative methodolo-

gies applying ultimate technologies. In this background this study aims to investigate 

the application of digital storytelling (DTS) [7] and the application of Tangible User 

Interfaces [8] in teaching practices based on previous prototypes [9]. 

2 Materials and methods 

2.1 The project and the TUI tool 

The study was performed on the framework of the European-funded project called 

Blue Arrow (2020-1-IT-IT02-KA226-HE-095644) that aimed to enable the pre-service 

teachers to apply Tangible User Interfaces platforms in distance and blended teaching. 

In particular, the project has a strong accent on the special needs of students. The paper 

presents the teachers’ reflection triggered by the tool developed in the project. It is an 

authoring tool for the building of digital stories where the student needs to use tangible 

user interfaces and then, physical objects to proceed with the scenes. The stories could 

be played with a smartphone that recognizes, using the NFC antenna, the tangible ob-

jects.  
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2.2 Participants and methods 

The participants were 20 pre-service teachers for the special needs addressed for 

high schools (in Italian called the course TFA – Tirocinio Formativo Attivo per il so-

stegno) at the University of Foggia. Focus groups were performed in order to collect 

the perspective of pre-service teachers on the application of four topics: i) the applica-

tion of storytelling and digital storytelling in educational practices, ii) the needs of dig-

ital competences for facing the new challenges in schools, iii) the specific pedagogical 

aspects and the reflection on the tool, iv) future applications in teaching practices of 

DTS with TUI methods. 

3 Results 

The results show a good attitude of the teachers that considers it a potential tool for 

the special educational needs because it is practical and involves dexterity and the 

senses, highlighting the sense of discovery that could motivate students in class. In the 

meantime, the pre-service teachers consider the application of innovative methods as 

the digital storytelling using TUI methodologies as a potential overload for their work. 
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1. Introduction 

The didactic experimentation presented below is a continuation of a test at the 
Universities of Foggia and UniMoRe during the course 2021-2, in the time of the 
difficult “return to normality” after the lockdown [1]. The experimentation has been 
continued at Foggia during the next course when the pandemic is considered finished 
but its impact on teaching and learning practices in higher education is still strong. 

The peculiarity of this study is the complex experimental pedagogical framework 
finalized to improve the effectiveness of didactics in the post pandemic era. This 
experimentation is based on a combination of different methodologies, well combined. 

The main framework is the “formative assessment”, an innovative type that is not 
only a classic assessment “of learning” but at the same time “for learning” and “as 
learning” and therefore in the end an opportunity of learning [2]. The formative 
assessment is realized through a digital gamification and specifically through a 
multiple-choice test (MCT) app that permits also a self-assessment [3, pp. 182-185]. 
The chosen app is Kahoot!, one of the most famous MCT app used in pandemic age 
too [4]. Another peculiarity is the active learning and learning by doing perspective [5]. 
Instead of classic tests prepared by the teacher, in this case the students have played an 
active role in the preparation of the tests before the classroom, always supervised by 
the teacher. This learning by doing process improves also the digital competence in 
students with a BYOD (Bring Your Own Device) strategy [6]. The general aim is to 
present the fists result of this pilot study in order to promote the innovation of the 
assessment. Furthermore the presented model could support the inclusion and 
psychological well-being for the involved students. 

2. Methods and execution

The research activity involved a sample of students from the University of Foggia, 
attending two courses, one from the Education and Formation Sciences degree course 
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and the other from the five-year degree course in Primary Education Sciences. The 
sample was of 83 students for the first course and 132 in the second one. There were 
two subgroups, one of makers and one of users. The makers created sets of multiple-
choice tests at the end of each lesson; the users and makers, using Kahoot!, answered 
the questions created by their peers at the beginning of the next lesson. To maximize 
student participation, the methodology used included the use of a facilitator tool, 
identified in a bonus. All students who had met the established criteria were entitled to 
two extra points on the final exam. For question writing, prior training was provided 
through the use of rubrics and online videos.  

During the research activity, it appeared necessary to provide formative feedback for 
the realization of the set of questions in order to monitor whether, through training and 
feedback, the quality of the questions could improve over time. For this purpose, 
feedback in the form of semaphores was realized as an evaluation of the question sets. 
The evaluation, based on specific criteria, was carried out by two evaluators, 
anonymous to the students. The traffic light colors were as follows: green = question 
correct; yellow = question incorrect but not wrong; red = question not acceptable.  

3.  Preliminary observations 

Regarding the analyzed results, three aspects emerge that are considered particularly 
indicative. Firstly, it was found that students’ ability to formulate questions, i.e., the 
quality of their “traffic lights”, improved over time. This data indicates an increasing 
involvement of students in the topics covered and an important acquisition of 
knowledge during the course. This result is consistent with the literature on active 
learning, which has demonstrated the importance of student involvement [7].  

Secondly, it emerged that the majority of user and maker students passed the 
reference exam at the first call, highlighting how the strategy used had a meaningful 
impact on students’ motivation and self-efficacy (measured with quantitative methods). 

Finally, an impact on the final evaluation of user and maker students was observed, 
who obtained on average a higher final grade than non-participating students, net of the 
bonus awarded. The strategy thus produced relevant repercussions also on the acquired 
knowledge. This result is consistent with the literature on experiential learning, based 
on Kolb’s [8] theory of the learning cycle, which states that learning occurs through 
practical experience, reflection on experience, generalization of acquired knowledge, 
and application of acquired knowledge. In the strategy used in the course, students were 
actively involved as users and makers of innovative technologies, in order to favor 
learning through practical experience and reflection on experience. In summary, the 
used strategy combined active learning, the promotion of student motivation, and 
experiential learning to improve participation and engagement, increased their 
motivation and self-efficacy, producing positive effects on the final evaluation. 
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1 Rationale of the study 

The COVID-19 pandemic posed a great challenge of methodological innova-

tion for teaching and assessment in higher education. The current, “new nor-

mal” scenario [1] calls for the reimagining and adoption of instructional models 

that include technologies in educational systems, giving rise to a phase of ex-

perimentation, evaluation, and permanent revision in the post-pandemic context 

[2]. Formative assessment (FA) can be defined as "all those activities under-

taken by teachers, and/or their students, that provide information to be used as 

feedback to modify the teaching and learning activities in which students are 

engaged" [3]. This transfer of information does not only occur between teachers 

and students; peer and self-assessment can be important vehicles for providing 

feedback on students' current performance and steps to move forward [4]. Cog-

nitive activation (CA) describes the mental stimulation of learners to engage in 

deeper mental investigation of the subject matter within the learning context 

[5]; the use of digital technologies can facilitate its use and enhance its effects 

and at the same time increase so-called feedback literacy [6]. There are many 

apps and digital tools that can be used for FA and CA, of which perhaps the 

best known is Kahoot!. It is an app for creating interactive question-and-answer 

games in the classroom, to improve student participation and performance [7]. 

At the University of Foggia, Kahoot! has been used since 2020/21 in select 

courses for CA and FA in different contexts, from remote teaching during the 

pandemic, to hybrid teaching during the post-pandemic transition, and in cur-

rent blended and traditional forms. Each week, the teacher selected ten ques-

tions submitted by students and gave them formative feedback on the quality of 

their MCQs. At the beginning of each lesson, students in attendance could par-

ticipate in the Kahoot! CA activity, answering the questions created by their 

peers using their smartphones or tablets. The same questions were then up-

loaded on the Moodle platform of the course to allow students to self-assess 
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their knowledge asynchronously. The aim of this study is to investigate whether 

the use of FA and CA strategies in the classroom versus asynchronous self-

assessment can impact learning outcomes as well as impacting student’s deci-

sion to attend classes. In particular, the research questions were: 

RQ1: Did CA affect students' motivation and in-presence participation? 

RQ2: Did participating in CA influence students’ ability to self-assess their 

preparation? 

RQ3: Was participating in CA with Kahoot! beneficial for learning outcomes? 

2 Methods and preliminary observations 

Data was collected through two anonymous questionnaires, one targeted to stu-

dents that self-reported participating in the CA activity (PS) and one for those 

who did not participate (NPS). The items were adapted from the study by 

Brazeal et al. [8], based on the 5 criteria of formative assessment identified by 

Black & William [9]. The questionnaire included both Likert items, using a 1 

to 5 scale, and open-ended questions. The questionnaire was administered in 

CAWI format at the beginning of the next semester. The instrument was created 

to investigate students' perceptions with respect to the use of cognitive activa-

tion for the following dimensions: motivation, metacognition, study method, 

sense of self-efficacy, and sociality. There were 73 respondents among NPS 

and 100 among PS. From a preliminary analysis of the two questionnaires, PS 

and NPS did not differ in terms of sex, residence (most of them are commuters 

in both groups), and previous academic achievement; however, there were more 

adults among NPS (18/73 were >30 years old, compared to 12/100. X2(3 df, N 

= 173) =14.9, p=0.002. Among NPS, 22/73 did not frequent classes at all, 

whereas the other frequented at least in part to in-presence activities. Among 

PS, 75/100 would have frequented classes anyways, while for 19 students CA 

played a role in their participation. When asked why they did not participate in 

the CA activity, NPS cite lack of time (2.88 out of 5 on average) rather than not 

being interested (1.08/5) or the activity being too complex (1.04/5) and they 

considered the asynchronous activities very useful for their preparation 

(4.48/5). In terms of expected learning achievements, PS and NPS had similar 

expectations concerning the final grade (Mdn=(3(P), 3(NP); U=3323, 

p=0.299) but there was a significant difference in the rapport between expected 

and actual results (Mdn=(3(P), 1(NP); U = 2205, p<0.001) with NPS achiev-

ing, on average, worse results than expected and PS results in line with their 

expectations. These preliminary observations suggest that this gamified, easy-

to-implement form of CA might be beneficial to a) encourage students to par-

ticipate to in-presence classes b) help students to assess their preparation more 

realistically c) contribute, at least in part, to achieving better learning results. 
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Abstract 

In recent years, there has been a need to strengthen and rethink the role of tutors in e-
learning and online education [1], where this figure has assumed an increasing 
importance, particularly following the changes brought about by the COVID-19 
pandemic in distance education. The tutoring function plays an essential role in online 
education because the online training requires that students be adequately supported by 
specialized professionals who can provide continuous support, guide them in their study 
paths, assist them in technological, methodological, and instructional aspects [2].  

Several theoretical studies [3] have outlined the roles, functions, styles, and 
competencies of this important professional figure. The e-tutor must possess cognitive, 
technological, and social-emotional skills. Depending on the predominant training 
goals, the adopted e-learning models, and the different tutoring styles implemented, he 
can assume several functions as moderator, facilitator, and instructor [4]. Effective e-
tutoring contributes to better students' performance and educational success, playing a 
central role in creating an effective and motivating learning environment [5]. In many 
online learning situations, he is the primary reference for students and effectively 
reduces their distance from teachers, while also serving as a fundamental support figure 
for the team of teachers and being at the center of educational innovation processes [6].  

The educational offer of the Italian University Line (IUL) is situated within this 
context, and it’s based on a teaching model that allows learners to approach their studies 
in a flexible way, either by following a linear path or by individualizing and fully 
personalizing their learning paths through autonomous selection. The courses on the e-
learning platform are designed as a set of individual modules inserted into a networked 
and mapped structure. The online learning environment is based on the theoretical 
framework of the Community of Inquiry (COI), which reflects a collaborative-
constructivist approach to learning [7]. Online support is provided by two different 
professional figures: path tutors and discipline tutors. The former has the task of 
supporting students’ motivation throughout the educational course, guiding and 
orienting them in their academic career, and appropriately tailoring the educational path 
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to each student’s characteristics, while the latter are qualified disciplinary experts who 
assist the teacher, contributing to the continuous improvement of course quality.  

Here we present the preliminary results of an ongoing research project1 conducted 
with the purpose to investigate the role and professional development of e-tutors to 
identify good practices in student support, potential difficulties and critical elements, 
possible areas for optimization, and future developments. Specifically, the research 
project aims to investigate the composition of the IUL e-tutor community, identifying 
the actual practices carried out by e-tutors in terms of roles and relationships with their 
students; in terms of teaching/support practices (e.g. instructional content management, 
moderation activities, classroom climate construction, workgroup management, student 
scaffolding, formative feedback and evaluation); in terms of platform tools usage; and 
in terms of orientation and guidance strategies. 

This research uses a mixed method design to obtain better inferences by combining 
different data sources, to increase the validity of the findings and to achieve a higher 
level of understanding of phenomena. In this regard, the quantitative investigation - 
surveys, questionnaires - had the main purpose mapping the community while the 
qualitative investigation - focus groups, interviews - served the purpose of listening 
deeply to the perceptions, needs, preferences and habits of the community.  

In this paper we present the results obtained from the questionnaire that was 
administered to a group of e-tutors (n. 57). The pre-test phase involved 7 tutors and 
served both for technical debugging and to validate the texts of the questions. The 
questionnaire investigates several elements and dimensions: interests, educational and 
cultural background of the e-tutor; previous professional experiences, perceptions, and 
expectations about one’s role; disciplinary, methodological and socio-relational 
competencies; tutorship styles, practices and strategies. For the analysis, five sections 
of the questionnaire were considered to study tutoring methodologies and strategies. 
The five sections considered are: i) “teaching strategies”, ii) “teaching practices”, iii) 
“tools”, iv) “feedback”, v) and “evaluation”. Each section is analyzed through various 
questions aimed at asking about the frequency with which tutors implement different 
strategies or use different tools. The responses are all expressed on a four-point Likert 
scale with the following labels: “Frequently”, “Sometimes”, “Rarely”, “Never”. 
Through an internal Spearman correlation analysis within the five sections, it emerged 
a strong positive correlation between the variables within each section. This allows us 
to state both that, on average, tutors who extensively use a methodology or tool 
described by one section also tend to extensively use all the other tools and 
methodologies described within the same section and that the considered sections are 
unidimensional, enabling us to aggregate the results of the variables within each section 
into a single indicator [8], one for each section, which synthesizes the information from 
the individual variables.  

Once the five synthetic indicators for the considered sections were obtained, multiple 
regression models were implemented to study the effect of demographic variables such 
as age and gender, as well as variables related to the academic background of tutors 
(e.g., years of experience, master's degree, doctoral degree), on the scores obtained in 
these synthetic indicators [9]. The results are analyzed and discussed. 

 
1 The research group is coordinated by Paola Nencioni and composed of Greco Serena, Mori 

Sara, Morini Elettra, Rossi Francesca, Nardi Andrea, Naldini Massimiliano and Cecchi Giorgio. 
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A Faculty Development pathway at UNIDAV 
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1 The design premises of the training course 

As of October 2022, the Governance of the Telematic University 'Leonardo di Vinci' 
(UNIDAV) has identified a Faculty Deve-lopment pathway as the initial stimulus for 
the activation of the development of the training competences of the lecturers and e-
tutors involved in the three Study Courses currently provided. The implementation of 
the training course also included the elaboration of a series of analysis and proposal 
documents aimed at the development of a didactic innovation project to be realised in 
the Didactic Guidelines, which the university was to adopt in a structured form for the 
first time. At the same time, therefore, the delivery of training was also interrelated with 
constant qualitative field research on the status of the overall teaching dimension of the 
Study Courses delivered. The design and delivery phase of the Faculty Development 
course, as well as the verification of the pre-existing didactic operating conditions, were 
carried out in constant dialogue with the Coordinator of the Course of Studies in Edu-
cation and Training Sciences, Prof. Ilaria Filograsso, and with the various departments 
of the University Governance. 

2 The didactic design of the Faculty Development pathway 

The initial survey of the teaching conditions within the study courses had highlighted: 
1) a recent switch to an up-to-date and efficient multimedia platform for online teach-
ing-learning (Moodle); 2) a recent switch, partly still in progress, to the production of 
video lectures primarily carried out in the studio with a more unambiguous directorial 
approach; 3) a still uneven structuring of the online spaces of the various courses of 
study; 4) a structural difference between the various courses of study in the duration of 
the video lectures in relation to the CFUs 5) the absence of structured interactive teach-
ing through forums and related threads; 6) the almost total use of university lecturers 
whose most significant experiential background is that of face-to-face teaching; 7) all 
the e-tutors not yet placed in their own specific online environments and not yet intro-
duced to the collaborative and cooperative training perspective of e-learning; 8) the lack 
of the outlining and adoption of the University’s Teaching Guidelines. 
In connection with these premises and the requirements presented by the governance, 
it was clear from the outset that the Faculty Development didactic project would have 
to comprehensively address all aspects and interconnected pedagogical-didactic issues 
of the e-learning training modalities. A path was thus imagined that, starting with a 
general motivational approach to e-learning and at the same time a theoretical 
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discernment in relation to the media technologies of educational communication [1] [2] 
[3], would lead the participants through the various pedagogic-didactic dimensions con-
cerning computer mediated communication (CMC) [4] [5] [6] [7]. The concluding mo-
ment consisted of a workshop meeting in which the knowledge and skills developed 
were actively experimented. 
The training course, consisting of six meetings, was temporally distributed between 
December 2022 and June 2023. The first and last meetings were offered both in-person 
and online, while the others were held only remotely. The slides that accompanied each 
meeting were distributed by email to teachers and e-tutors as a supplementary teaching 
action. The stages of the course are detailed below: 
1. Efficiency and didactic effectiveness for e-Learning at Unidav: introductory 
meeting on Faculty Development and the social, economic, scientific and cultural dy-
namics in which higher education at distance offered by Telematic Universities is cur-
rently contextualised; [8] 
2. Innovative didactic functions of ICT and psycho-pedagogical paradigms of 
learning: a meeting focusing on the pedagogical relationship between media technol-
ogies and training with an in-depth study of the psycho-pedagogical paradigms of learn-
ing, declined in both interactive multimedia and cooperative and collaborative online 
perspectives; [9] [10] [11] 
3. The e-Tutor and his/her mediating action (orientation, facilitation, connection 
and didactic stimulation): meeting focusing on the figure and fundamental pedagogi-
cal-didactical role of the e-Tutor; [12] [13] [14] [15] 
4. e-Tivities - interactive online didactic activities oriented towards the construc-
tion of communities of practice: meeting focusing on the educational importance and 
pedagogical-didactical meaning of interactive online didactic activities, their structural 
typology, and their edu-communicative functioning; [16] [17] 
5. The didactic delivery activities - multimedia typologies of texts for e-Learning: 
meeting focusing on the outlining/definition of the typologies and pedagogical-didac-
tical functions of the media texts produced and used in the e-Learning training pro-
posals; [18] [19] 
6. Development of teaching skills: workshop meeting for the design of e-Learning 
training courses: a meeting focused on the workshop training dimension with the aim 
of co-constructing in a group the didactic project of a freely chosen course to be deliv-
ered in e-Learning mode. 

3 Some concluding remarks 

The initial meeting of the course was attended by about fifty people. The training course 
then continued with an average of about twenty-five people per meeting. The introduc-
tory part of the last workshop meeting maintained the indicated average, although group 
work was then carried out by ten people divided into two groups. From an initial qual-
itative analysis of the work, both groups showed that they had taken into account all the 
didactic dimensions involved in e-learning courses, as well as being able to dose them 
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with pedagogical awareness. The Faculty Development course also contributed to the 
realisation of the first fully structured teaching guidelines of this university.          
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1 Background and research question

Higher Education (HE) for a great number of individuals represents the step
immediately preceding their entry into the labor market. It is a crucial educational
passage, marked by the acquisition of knowledge and skills that will permanently
define the professionality of many, as well as their cultural horizon. Taking the Italian
case as an example, moreover, the statistics speak clearly: among those with only an
elementary school license, high school diploma holders and college graduates (aged
15-89), it is the latter who have the highest rate of employability (ISTAT, 2023).
Making HE environments and content as accessible and inclusive as possible,
therefore, offers the possibility for more individuals to access the world of work and
achieve personal fulfillment.

Table 1. Rates of employability in Italy (data extracted on 19th Sept. 2023).

Qualification 2022 2023 (1st trimester) 2023 (2nd trimester)

none, elementary and
middle school license 28.3 32.5 33.4

high school diploma 57.5 60.5 61.3
graduate,
post-graduate 72.5 77.2 77.2

Certainly, among the main trajectories on which research in HE is moving is the
ongoing effort in identifying strategies to ensure the quality of teaching, which can be
defined by taking into consideration several parameters (Welzant et al., 2011),
including purposefulness, performativity, transformativeness and reliability, in
addition to the important aspect of support services for students, who at present
cannot neglect the integration of technology into the structure of HE pathways.
Inclusive teaching practices have gained significant attention in education, with the
increasing use of technology (Cranmer & Lewin, 2022; Passey, 2013), by providing
opportunities to cater to the diverse needs of learners. This systematic review aims to
investigate the role and impact of new technological tools in supporting inclusive
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teaching practices. It explores the reflections, best practices, and experiences related
to innovative teaching methodologies.

2 Methods and results

A systematic search was conducted in Scopus, Emerald Insight, ERIC, and Google
Scholar for articles published from 2013 to July 2023, following PRISMA guidelines
(Page et al., 2020). A total of 32 studies were included in the systematic review. The
review highlights several technological instruments employed to support inclusive
teaching practices, such as Assistive Technology (Atanga et al., 2019; Kisanga &
Kisanga, 2020; McNicholl et al., 2020), Augmented or Virtual Reality (Bacca et al.,
2018; Bridges et al., 2020), Artificial Intelligence and Machine Learning (DeRocchis
et al., 2018; Guo et al., 2019), Universal Design for Learning Softwares and Learning
Management Systems (Flood & Banks, 2021; Garrad & Nolan, 2022) and
Gamification and Educational Games (Jin et al., 2018). It reveals the positive impact
of assistive technology on students with disabilities, the effectiveness of augmented
reality and virtual reality in creating immersive learning experiences, the potential of
artificial intelligence and machine learning in personalizing learning, the benefits of
Universal Design for Learning (UDL) in promoting inclusive content delivery, and the
success of gamification in enhancing student engagement.

3 Conclusion

The findings underscore the potential of new technological tools to foster inclusive
teaching practices. By personalizing learning experiences, ensuring inclusive content
delivery, providing faculty training, and strategically incorporating technological
instruments, educators can create equitable and engaging learning environments (Toto
& Limone, 2020; Toto & Limone, 2023). These insights pave the way for advancing
inclusive teaching and promoting positive student outcomes in diverse educational
settings.
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Abstract 

The emergence of E-learning platforms and portals is revolutionizing traditional educational paradigms in the 

quickly changing digital age. This article explores in depth how these online platforms, with a focus on the Loghat 

and Moodle platforms, have the power to transform the educational landscape.  

 This study was conducted at the Faculty of Sciences Ben M'sick, and it focused on the implementation and impact 

of two e-learning platforms, Loghat and Moodle, on student learning experiences. A mixed-methods approach was 

used in the study, combining qualitative and quantitative analyses.  

A sample of 77 undergraduate students from a variety of faculty departments participated in the study's quantitative 

phase. In order to ensure representation across various academic levels and programs, stratified random sampling 

was used. To gather information on students' perceptions and experiences with the Loghat and Moodle platforms, 

a structured questionnaire created specifically for each platform was created and distributed.  

The questionnaire measured the usability, support for learning effectiveness, levels of engagement, and general 

satisfaction of Loghat and Moodle. Additionally, it gathered data on the academic standing of the students, their 

comprehension of the course material, and how they perceived the effects of Moodle and Loghat on their learning 

outcomes.  

The results showed that students believed Loghat and Moodle to be straightforward and helpful to their educational 

pursuits. Through the use of these platforms, students reported greater engagement, better comprehension of the 

course material, and improved academic performance. Students particularly appreciated Loghat's interactive 

elements and Moodle's extensive toolkit.  

The article also examines how Moodle and Loghat affect institutions, students, and teachers. Teachers can use 

Moodle and Loghat to build interactive, engaging learning environments that promote student-centered learning. 

The interactive and individualized learning opportunities provided by these platforms are advantageous to students. 

Loghat and Moodle can be used by universities to improve their overall educational offerings and expand their 

language learning programs.  

The Loghat and Moodle e-learning platforms' adoption and effects at the Faculty of Sciences Ben M'sick are both 

the subject of this study, which offers insightful information. This study contributes to a better understanding of 

the advantages and efficacy of Loghat and Moodle in higher education settings by incorporating the viewpoints of 

a diverse sample of students.  

The Loghat and Moodle e-learning systems are two significant actors in this digital educational scene. These 

platforms exemplify the digital age's impact on education, each providing a distinct set of tools, resources, and 

interactive features aimed at improving students' learning experiences. 

Loghat has gained popularity for its capacity to make language learning enjoyable and dynamic, thanks to its 

cutting-edge design and immersive content. Loghat aims to break down the hurdles that commonly precede 

language acquisition through a varied selection of multimedia assets, real-life simulations, and tailored learning 

paths. Loghat uses graphics, music, and interactive exercises to not only teach linguistic skills but also to create a 

deeper cultural awareness, improving the whole learning experience. 

180

mailto:imaneel678@gmail.com


Moodle, a stalwart in the e-learning arena, on the other hand, provides a dynamic and extensive framework that 

caters to numerous educational scenarios. Moodle's open-source nature allows instructors to modify the learning 

experience to meet the specific needs of their students. Its collaborative features, discussion forums, and evaluation 

tools promote active engagement and critical thinking, creating a feeling of community among learners that 

transcends geographical boundaries. Moodle encourages a learner-centric approach in which students take 

ownership of their education and become active participants in creating their knowledge. 

As we investigate the effects of these e-learning platforms on students' learning experiences, we discover a plethora 

of dimensions that contribute to their tremendous impact. For starters, the digital environment removes traditional 

schools' temporal and spatial limits, allowing students to learn at their own pace and convenience. Furthermore, 

the interactive nature of Loghat and Moodle encourages a more in-depth engagement with the topic. Gamified 

aspects such as quizzes, quick feedback, and peer interactions stimulate cognitive processes and keep learners 

engaged. 

Furthermore, the data-driven insights supplied by these platforms provide educators with vital information on 

students' progress and areas of difficulty, allowing for targeted interventions that adapt to specific learning styles. 

This data-driven approach not only improves teaching effectiveness but also empowers students by providing them 

with a better grasp of their own learning paths. 

To summarize, the digital age has brought about an educational renaissance, with platforms such as Loghat and 

Moodle playing critical roles in transforming students' learning experiences. The incorporation of multimedia, 

interactivity, customisation, and data-driven insights has created an environment that transcends traditional 

educational constraints. 

 

Keywords: E-learning platforms, e-learning portals, Loghat platforms, Moodle platforms, student learning 

experiences.  
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1 Theoretical introduction 

The philosophy of inclusion as an ideological concept is gradually permeating all 

areas of society. In education and in specific subjects - including mathematics. Roos 

(2019) operationalizes research on inclusion in mathematics education in two basic lev-

els of meaning. The first is the discourse of inclusion presented in terms of social ide-

ology and the second level is the discourse of inclusion in mathematics education in 

terms of practical solutions or intervention strategies. Tan and Kastberg (2017) state 

that all people are "mathematical thinkers and doers" including students with special 

educational needs. According to the social model understanding of disadvantage, the 

problem lies not with individuals, but rather with limited opportunities and rigid math-

ematics education practices (e.g., narrow forms of assessment, preference for frontal 

education, etc.). 

 

The present paper is concerned with strengthening the competences of future teach-

ers in inclusive mathematics teaching already in their undergraduate education. The 

starting point for our paper are studies that deal with inclusive mathematics teaching, 

e.g. Pais (2014); Gaffney and Faragher (2010); DeSimone and Parmar, (2006); Moreira 

and Manriquey (2016); Faragher, Hill and Clarce (2016) and our original qualitative 

research on this issue Vodičková, Mitašíková, Slavíčková, (2023), which involved 

mathematics teachers in Slovakia. Our research outlined several themes related to sup-

portive factors in inclusive mathematics education from the perspective of mathematics 

teachers themselves and the urgent need to prepare mathematics teacher education stu-

dents in this context. Research has shown that it is important to sensitise future mathe-

matics teachers already in their pre-service training to the perception of pupil diversity, 

the ability to teach in a differentiated and individualised way, to reflect the unique learn-

ing needs of each pupil and to consider the specific situation in their ecosystem accord-

ing to the theory of the bioecological model of child development (Bronfenbrenner and 

Cecci, 1994). We are continuously trying to implement the knowledge about inclusive 

183



mathematics teaching in the undergraduate education of future mathematics teachers at 

the Faculty of Mathematics, Physics and Computer Science of Comenius University in 

Bratislava. The presented research maps the course and reflection of such conducted 

undergraduate training. 

2 Research Methodology 

In the course „Introduction to Didactics of Mathematics“ for Master's students, the 

lesson „Inclusive Teaching of Mathematics" has been implemented for several years. 

Most undergraduate students in addition to studying at university are also already teach-

ing in mainstream primary or secondary schools. The aim of this research study is to 

investigate how mathematics teacher education students reflect on a specialized lesson 

with the theme: „Inclusive Teaching of Mathematics“ in the context of their forming 

teaching identity and practice. The study is designed as a qualitative descriptive study 

in which we used the following data collection methods: unstructured observation of 

the course of this specific lesson and written student reflections. For the qualitative 

content analysis, we used transcripts of the observations and students' written reflec-

tions. 

2.1 Methodology of the Specialised Lesson in which the Research was carried 

out 

Within the specific lessons implemented on the topic „Inclusive Mathematics Teach-

ing", we started by mapping students' knowledge and attitudes towards inclusion. Stu-

dents were then given the opportunity to experience in an experiential way what it is 

like to have to master a mathematical problem in a limited amount of time and under 

difficult conditions (e.g., a student was deliberately distracted while calculating an ex-

ample, or their motor/sensory skills were partially limited - e.g., by covering their eyes). 

Students were then presented with information regarding a variety of student problems 

that may occur in a typical classroom. Students learned information about functional 

impairments, neurodevelopmental disorders, health impairments, as well as a variety of 

issues in the context of the student's overall life ecosystem (e.g., divorce situation, trau-

matized child, vulnerable parents, social disadvantage, migrants, etc.). Another im-

portant theme in this context was the theory of maturation and learning from a neuro-

science perspective. Experiential learning also allowed students to experience a model 

stress situation in conjunction with an unempathetic teacher focused more on the con-

tent of the curriculum than on the experience of the student and his/her actual situation. 

The aim was to understand how a teacher's personality and communication can nega-

tively interfere with a particular student's learning. We presented different typologies 

of teachers in relation to their personality characteristics and professional roles. The 

overall outcome of this lesson was the knowledge of the theoretical anchoring of inclu-

sive mathematics teaching: the ideological and practical level of inclusion; the bio-psy-

cho-social model of disadvantage; the ecosystem approach according to Bronfenbren-

ner; school support mechanisms, but also barriers to inclusion at different levels. 
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3 Results 

Based on a qualitative research study, we found immediate positive impacts on stu-

dents' knowledge and attitudes on this issue. We observed that students immediately 

began to associate their own teaching experiences with the knowledge and experiences 

gained in this special lesson. Students verbalized their perceptions of the issue through 

the prism of a new lens. Students began to spontaneously ask the instructor in the spe-

cial lesson questions about children and students with special educational needs that 

were current in their teaching practice. They expressed the need to get more and deeper 

information on the topic so that they could immediately apply it in their practice with 

specific children. In the students' reflections, the following themes emerged: their ideas 

about inclusive mathematics teaching and the possibilities of their own self-develop-

ment (not only in terms of didactics of mathematics but also in terms of their own per-

sonal development). In the longer term, we observed in about a third of the students 

reflecting on their work with pupils with special educational needs in the creation of 

lesson plans on a given topic, where they involved and processed the acquired 

knowledge just from our intervention. 

This paper was supported by the European Union's Horizon 2020 research and 

inno-vation programme under grant agreement No. 951822 (MaTeK: Enhancement 

of re-search excellence in mathematics teacher knowledge, projectmatek.eu). 
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The main aim of this contribution is to report the results of a research project carried out at a 

lower secondary school. The project was focused on Technology Enhanced Learning (TEL). In 

particular, authors had the aim to investigate whether, through the use of a wearable biofeedback 

tool capable of converting the electrical variance on plants into musical notes, it is possible to 

qualitatively improve the pupils' relationship with nature, increasing their connection to it and 

promoting the implementation of pro-environmental and inclusive behavior, as well as biophilic 

responses. The ex-ante/ex-post results were elaborated by comparing the answers given by par-

ticipants, using validated questionnaires we administered to both the control group and the ex-

perimental group. Data were collected after a digitally and musically mediated intervention was 

applied with students. The intervention was designed not only for the students with Special Ed-

ucational Needs (SEN), but for each student in the class who was able to participate in an active 

and personal way. Recent studies (Kollárová & Kačmárová, 2022) hypothesize that by mediating 

the experience of children with nature by artistic means, they will be more sensitive to the specific 

stimuli of natural environments, establishing a relationship with nature and feeling more attracted 

by it than before. Thus, music is configured as a channel of ecological literacy, in particular local 

musical practices and the sounds of nature (Shevock & Bates, 2019); furthermore, studies by 

Arbuthnott and Sutter (2019) about songwriting retreats held in a natural environment have 

shown an increase in connection with nature, as well as an improvement in emotional well-being 

and performance in a creative reasoning task. In a world in which disconnection with nature has 

become increasingly exacerbated, data (Adams & Beauchamp, 2019) suggest that the creation of 

music for children involves an interactivity with nature that provokes biophilic responses and this 

suggests that music, especially from the natural world, may constitute a connecting tool between 

human beings and the green world. Recent studies also show that making music outdoors, in rural 

landscapes, has positive effects on creativity, expressiveness and the desire to experiment. 

In addition, several authors agree that the bond with nature is formed as children (Guiney and 

Oberhauser, 2009; Barbiero et al., 2021) and that this can be developed through continuous en-

gagement with nature and experiences that occur during childhood. 
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1 Introduction 

The focus of this paper is the analysis of innovative and inclusive teaching strategies, 

with reference to their impact on gender and intersectional inequalities and on the qual-

ity of the learning and participation processes of students with disabilities, special learn-

ing disorders and other special educational needs, and the subsequent training of uni-

versity teachers in the most inclusive and effective approaches and strategies for all 

students. The paper reflects the results of an interdisciplinary research project in a me-

dium-sized Northern Italy university.  

The first part of the paper provides a systematic review of the literature aimed at 

defining an inclusive environment in tertiary education institutions and the consistent 

teaching approaches and strategies, to support the development of a shared culture of 

inclusion among university lecturers. The change of systems in an inclusive perspective 

is based on the development of culture by all actors (Booth, Ainscow, 2001), however, 

the majority of Italian universities do not offer training courses on inclusion and effec-

tive didactics for teachers, leaving them lacking the basic skills to foster real inclusion 

and accessibility to tertiary education. 

Faculty Development initiatives, through the experimentation of innovative strate-

gies and technologies that place students in an active and interactive position (Lotti and 

Lampugnani, 2020; Lotti et al. 2021), offer a valuable opportunity for the improvement 

of learning and participation processes.  

By taking into account the students’ diversity and needs in the analyzed university 

a semi-structured and qualitative survey on the teaching staff has been launched to map 

the current teaching strategies and the presence of innovative and inclusive practices. 

The semi-structured survey on more than 500 teaching staff allowed them to reconstruct 

their definition of inclusivity and the innovative and inclusive teaching strategies de-

veloped, while the qualitative survey provides a deepening of the experiences of their 

implementation.  The interpretation of these surveys lead to the design of training mod-

ules for teaching staff on inclusive approaches that have been offered in the same uni-

versity, reflecting also the increasing needs of the participants stimulated by the process 

of skills acquisition, to develop a community of practices and achieve higher inclusivity 

in the teaching and learning process.  
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The impact of the faculty development initiatives on the teaching staff has then been 

evaluated by using the Kirkpatrick's model as done by Zao et all (2023) and Rouse 

(2011). Parallel to the impact of faculty development, the mapping of innovative and 

inclusive strategies already carried out by teaching staff or stimulated by the training 

courses and the birth of a community of practices has been produced Attention has been 

paid also to the impact of new technological tools in the process.  Interactive electronic 

platforms have been used to create polls and questionnaires in order to facilitate stu-

dents’ participation in classes, as well as learning platforms to improve online learning 

involving students with assignments, and monitoring their learning progress. Online 

forums have also be used to increase communication with and between students. Fi-

nally, the impact of two types of active teaching strategies on students is measured. 

According to Espey 2022, active learning methods engage students in deeper thinking, 

drawing connections and applying concepts during class hours to create greater interest, 

learning and retention of the material. Impact is measured not only through improve-

ment in academic performance, but also in soft skills (European Commission 2011) and 

in student satisfaction with the activity (Parmelee 2009). A critical assessment of the 

whole project to impact the inclusive and innovative faculty development process con-

cluded. 

2 Methods & results 

The methodologies of analysis are different, heterogeneous and complementary: qual-

itative analysis is carried out to detect the innovative and inclusive practices develop 

within the University analysed and descriptive analysis (t-test and anova correlations) 

is performed on the data collected through the Kirkpatrick model. More complex econ-

ometric analysis is structured with the pre-post setting conducted on the data collected 

from students.  

The qualitative analysis revealed several innovative and nontraditional methodolo-

gies already used at the university analysed that would need more dissemination and 

systematization. The analysis of professors’ satisfaction (Kirkpatrick) revealed a strong 

appreciation among professors, as well as a high perceived utility, for the training in-

terventions provided. And, finally, pre-post analysis based on students who have taken 

innovative teaching courses microdata allows us to show the impact of the change that 

occurred. 

3 Conclusion  

Faculty training in inclusive approaches is crucial for ensuring high-quality and acces-

sible university education. The paper highlights the significance of faculty development 

initiatives in enhancing student learning and participation. By implementing innovative 

strategies and interactive technologies, these initiatives create a more inclusive learning 

environment that actively engages students in their educational journey. 

In conclusion, the research findings strongly emphasize the importance of inclusive 

teacher education in delivering accessible and high-quality college education. By 
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promoting an equitable and inclusive academic environment, these efforts significantly 

contribute to the overall success and well-being of students with diverse backgrounds 

and educational needs. 
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1 What meaning of "Inclusive Academia"? 

The proposed contribution aims to reflect on the main outcomes and consequent lines  

of action concerning the first phase of the research project "Innovative and Inclusive  

Academia," undertaken at the University of Modena and Reggio Emilia in the A.Y.  

2021-2023. This phase, dedicated to the analysis of Italian and English language liter-

ature on the topic of inclusion in Higher Education, was aimed at the identification of 

a "mature and sustainable" inclusive model. This was made in relation to the complexity 

of the contexts and the phenomena in question and of coherent teaching approaches and 

strategies, with the goal of supporting the development of a shared culture of inclusion 

among university teachers. Indeed, despite the fact that the importance of equitable ac-

cess to post-secondary education has been emphasized in numerous international doc-

uments since the mid-20th century, very often the actions taken have produced "cos-

metic" outcomes that aren’t aimed at a deeply rethinking of Higher Education systems, 

in connection both with earlier degrees of education and with labor and social inclusion 

within " flourishing” as well as productive communities (Santi, Di Masi 2017). The 

analysis of recent literature on inclusive cultures and practices in higher education con-

firms an idea of the concept of inclusion as a "universal value" and universally recog-

nized, albeit with different declensions, in terms of intentionality, priorities and func-

tioning, as in the case of didactics. In general, inclusive teaching is one of the indicators 

of a university's inclusiveness and innovativeness, even if a 'double  

track' remains (unresolved?). 

In the Italian context, the document of the "National Conference of University Dele-

gates for Disability" (CNUDD) expands the theme of teaching to the construct of the  

educational environment, which also regards aspects such as school furnishings and all  

materials and processes - including digital technologies and teacher training - highlight-

ing the relationships between these aspects. In this way, the training of the teachers is  

an integrative part of the inclusive educational environment. Consistent with the bi-

opsychosocial and ecological paradigm (Engel, 1980; Brofenbrenner, 1996), pedagog-

ical research converges in identifying two interconnected directions of inclusive devel-

opment-individual and collective-for the acquisition and enhancement of capabilities at 

the personal level (Sen, 1985; Nussbaum, 1995; 2011; Biggeri, Bellanca, 2010), 
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through the re-organization of living environments as "competent contexts" in terms of 

welcoming differences, quality of life, capacitation and participation (Canevaro, Ma-

laguti, 2014). The model of the "inclusive university as a complex ecosystem between 

economy and ecology" (Santi, Di Masi, ib.) underlying our project has guided the con-

struction of an operational framework, consistent with an integrated ecological-rela-

tional vision of the inclusive model, and the definition of a set of related indicators 

characterizing inclusive teaching - specialized for all (Bocci, 2021), in order to support 

processes that foster the collective construction of inclusive universities (Alkire, 2002; 

Walker, 2006; Boni and Walker, 2016). 

2 Integrated development perspectives at Unimore 

Within this framework, two schemes (concentric circle and inverted cone) were de-

veloped in order to define the original model of inclusion based on inclusive and special 

teaching which allows for integration and focalization of different elements, dimen-

sions and levels into a single model, consistent of an idea of special and inclusive ped-

agogy and education (Bocci, ib.) and with the ecological-relational model. In light of 

this framework, the implementation of didactics as an indicator of inclusiveness repre-

sents the top of the scheme-cone. The choice was to start from the actions in place at 

University of Modena and Reggio Emilia (Unimore), based on the approaches of Evi-

dence Based Education and Universal Design for learning (Rose, Meyer, 2002; Pace, 

Schwartz, 2008; Mangiatordi, 2014), in order to support the virtuous relationship be-

tween inclusive education and special education, in particular through the dissemina-

tion of digital technologies to foster the participation of all, constructing real learning 

communities (Calvani, 2005). In line with the dual-level perspective, research-training 

workshops targeted to all faculty members on Team Based Learning and UDL ap-

proaches have been planned and implemented with the future perspective of evaluation 

of the applications and outcomes of Universal Design at the inter-university level (Bau-

mann, Melle, 2018; Mangiatordi, 2023). Digital technologies have also been introduced 

to facilitate reading and comprehension of written texts. More in detail, starting in Jan-

uary 2023, as part of Unimore's Service for Students with Disabilities and with DSA, a 

pilot of the "Accessible Books" project addressed to students with DSA and sensory 

and/or intellectual disabilities was launched, with the intention of providing textbooks 

and/or scientific articles in digitized and - where necessary - facilitated format, through 

the direct involvement of students.  

 

3       Conclusion 
 

The framework outlined allows to nurture a virtuous circularity between the actions 

in the field, while activating reflective and evaluative processes on the actual impact of 

the actions taken by teachers in terms of “inclusiveness”. As Mangiatordi (2017) notes, 

some studies have used the UDL framework as an assessment tool for instructional 

materials such as digital books (Parette, Blum, & Luthin, 2015). 
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1 Context and method 

In this period in which many cultural [1, 2] and economic [3] resources are concentrated 
for the development of digital culture in school, how can a university foster and support  
the adoption of digital practices in schools to improve the teaching potential of teachers, 
encourage dynamic and participatory learning of students [4], support the development 
of digital skills in teachers and students? Carrying out research activities, organizing 
training courses, making its expertise and authority available for the certification of 
digital skills, making its wealth of knowledge available to the school in an immediate 
way that can be used immediately by teachers. Above all it’s necessary a single point 
of access so that school actors know where to go to take advantage of the opportunities 
made available. 
 To achieve these objectives, at University of Genoa a working group was set up in 
September 2021 [5] which defined the following work agenda for the first two years of 
activity: 1) build a website and a dedicated e-learning portal as a reference point for all 
the activities of the initiative; 2) create a mapping of researchers in university depart-
ments focused on the use of digital technology for teaching; 3) organize university 
higher education courses (master courses) for the professional development of teachers; 
4) organize workshops held by university researchers complete with teaching activities 
to be carried out with students in class; 5) start a digital skills certification process; 6) 
connect with sector stakeholders.  Above all, the goal was to reach a large number of 
teachers and develop a management model for all the activities described above to make 
them sustainable over time. 

Target population are teachers of all levels and all stakeholders in the educational 
sector. 

The resources are those of each member of the group itself, the dedicated sectors of 
the university (e.g.: the communication sector) and a dedicated human resource in the 
start-up phase of the activities for the creation of the web site and the definition of 
procedures for communicating with the target group. 

The criteria for verifying the achievement of the objectives were the evidence of the 
achievement of what was foreseen, and above all the impact on the world of schools as 
measured by the number of teachers involved and their satisfaction. 
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2 Results and next steps 

All the objectives have been achieved. The site has been set up and has a well-estab-
lished structure suitable for supporting the next initiatives; site access statistics show 
8.162 unique users and 190.600 visits to date. On the site there is a questionnaire - 
iteratively sent through dedicated university mailing lists - to survey research activities. 
Formal and non-formal training initiatives were carried out with positive results: it is 
running a 1st level university master's degree (2022/2023 academic year) and it is in 
activation the one for the academic year 2023/2024. As regards non-formal training, 
monthly workshops were organized which saw the participation of a total of 529 
“unique” teachers, who run the activities proposed reaching quite 2100 students. The 
structure of the monthly workshops follow a standard format: 1) the specific topic is 
proposed by highlighting the underlying digital skills according to the DigCompEdu 
framework [6] and in relation to the syllabuses of the EPICT Certifications (European 
Pedagogical ICT Licence) [7], issued by the 'University of Genoa since 2005; 2) the 
materials presented during the workshops are available on a dedicated e-learning portal 
which counts 1927 users. Two of the non-formal initiatives had a particular result of 
impact in terms of assessment of students' digital skills [8, 9]. The initiation of the re-
lationship with the stakeholders is evidenced by the participation 1) to the national ini-
tiative Digital Republic, 2) to the Italian translation of version 2.2. of the DigComp 
Framework, 3) to CINI (Consorzio Interuniversitario Nazionale per l’Informatica)  
working groups dedicated to Digital Competences and School. It was now running a 
sub-working group for the definition of digital skills certification processes with the 
provision of Open Badges: the first trial will start in October 2023 with the EPICT 
Certifications (European Pedagogical ICT Licence, until today provided at the end of 
training courses organized by the university) to certify the teachers' skills in the peda-
gogical use of digital technologies. 
 These first two years were dedicated to creating the structure and consolidating the 
methodologies of dialogue with the school; the next steps envisage a systematic survey 
of the digital skills of the teachers who will participate in the initiatives and the launch 
of digital certifications for the School.  
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1 Introduction 

In Morocco, as everywhere else after the Covid-19, the digital has made an impressive 

entry on the educational field, reflecting on its positive impact in education. This 

"tipping point" was played in favor of the expansion of educational technologies for a 

real and rapid deployment of distance learning. In this work, we have tried to bring a 

reflection to identify the factors leading to the success of a distance training for an 

adult audience. In fact, and part of a Morocco-French cooperation aimed at 

strengthening distance education at the Moroccan university, a training of trainers on 

the subject of «Open Education Resources» OER entitled “Univ-Ouverte@Maroc” 

was conducted in November 2021. This five-week course aimed to strengthen digital 

skills in open education, OER, open science, copyright and open licensing. The 

training was conducted for the benefit of Moroccan professors, researchers and PhD 

students belonging to different Moroccan academic institutions. 

Unlike what is usually observed in distance learning concerning the dropout rate, we 

noticed throughout the training, a strong commitment and perseverance by the 

participants and a very important rate of success obtained at the end of the training 

which was 73%) and in a very low drop-out rate of 20% (11 of the 51 participants 

selected on the final lists).  Thus, those results open the debate to a reflection to 

understand the factors leading to the success of this training. 

 

2 Methodology  

 

In order to answer our question, we based our research on the tetrahedron presented by 

« Faeber 2003 » with an emphasis on the motivation of the learners self-determined 

motivation (Deci & Ryan, 2000), the roles provided by the trainers (Charlier & Peraya, 

2002), the interactions within the group as well as the learning environment (platform). 

Based on a quantitative research methodology, we administered to the participants 

(n=51) a questionnaire based on two scales:1) self-determined motivation “the Adult 

Education Motivation Scale (EMFA)” developed by Fenouillet, Heutte and Vallerand 

(2015), which is based on the self-determination theory of Deci and Ryan (SDT). This is 

a scale for measuring motivation in adult education in the context of a distance training 

system, which is perfectly in line with our study. And 2) a scale about the roles of trainers 

which contains questions based on the four roles of tutors in a distance training made by 

(Charlier & Peraya, 2002).   

 

3 Some of the obtained results  

According to the obtained results from the EMFA scale, it emerges the distinction 

between two groups of participants: Group (1) those with intrinsic motivation (IM) 

which is the highest type of motivation where the choice of activity is the result of 
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personal reasons and pleasure without any external influence. The reasons for the 

behavior are related to interest in the action itself (Deci & Ryan, 2008). Follow-up by 

the group (2) with an identified extrinsic motivation (IEM) where the reasons for the 

behavior are linked to a good understanding of the defined objectives (Deci and Ryan, 

2000). Indeed, the learner begins to become aware of the interest he has in this activity 

and that not only is it valued, but that he also finds it important to persevere and that this 

choice is made without external constraints. Regulation is internal: it is an autonomous 

motivation focused on objectives (Heutte, 2016). 

 

Concerning the participants’ perceptions about the roles of professors/tutors, precisely in 

coaching and tutoring in the context of “Univ-Ouverte@Maroc”. The analysis show that 

the participants' responses are mostly between 5 and 7 (Likert scale). These results 

indicate that the participants believe that the professors/tutors fulfilled with success all 

four roles (pedagogical, socio-emotional, technical, and organizational). 

 

 

4 Conclusion 

 

Based on the results obtained from our questionnaire and the traces of participants on 

the platform, the main results of the research confirm that when we deal with adult 

training, the participants are aware of their needs and have a precise idea about what they 

are seeking for. In order to arouse their interest and increase their motivation, distance 

learning must be structured around a tutor who rethinks the usual pedagogical practices. 

Trainers/tutors should be engaged in a proactive, active, and adaptive approach. A 

unique knowledge that corresponds to the specific expectations of the participants 

combining their personal and professional needs. A group dynamic designed to link 

trainers and participants thus leading to nourish the feeling of belonging and break the 

feeling of loneliness and the desire for dropping out. Finally, the digital system must be 

designed and thought out to enable and facilitate transactions and navigation. Indeed, it 

is this multidimensional approach of all these elements that would define the distance 

learning model to be followed for an optimal learning experience. 
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1.1 Introduction 

Teachers assume a significant role in students’ lives, not only in educational terms but 
also in relational terms. Indeed, the literature shows that a good quality of teacher-stu-
dent interaction turns out to be a protective factor for the social-emotional and cognitive 
development of the students themselves, resulting in positive effects on learning pro-
cesses, regardless of the quality of the relationships students establish with their pri-
mary caregivers [1]. During the last century, studies focused on teaching effectiveness, 
dwelling on teacher characteristics, and teaching method, to observe changes in the 
student. Later, observation turned to the changes that the teacher brings to the whole 
class, as an indirect action on the pupil mediated through the class itself. Thereafter, the 
research focused on the analysis of the teacher's cognitive and trait variables and then 
focused on the teaching process as interactive [2; 3].  
 

2 Teachers' professional identity 

Teachers' professional identity is an important factor in understanding their profes-
sional life and career path. Multiple research studies in various countries have shown 
that teachers' professional identity is a key factor in teachers' motivation, commitment, 
effectiveness, satisfaction and learning results [4; 5]. The self-perception of his or her 
professional role can influence teacher’s actions and behaviors in the career path. It can 
be argued that understanding teachers' professional identity, level of well-being and 
satisfaction is the basis of good teaching. For this reason, maintaining a high 
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motivational level, for the teacher, is an intervention aimed at improving student learn-
ing outcomes [6]. The higher the motivation of teachers over time, the better the com-
mitment to the profession, on the part of the same and the positive feedback from stu-
dents and the school environment. Conversely, low levels of motivation could result in 
negative repercussions on students’ academic performance and low self-esteem for the 
teacher [7, 8, 9]. 

Thus, we can affirm the importance of the concepts described, and the need to re-
search, and/or create ad hoc tools, to evaluate, self-assess and monitor the teaching 
profession and the variables, motivation, effectiveness and commitment, related to it in 
order to keep the teachers' career path and the students' learning process in balance [10]. 

  Teachers’ training, in a longlife learning perspective [11] is highly recommended, 
but there are no statutory provisions for Italian teachers [12]. Our research group has 
and is currently working on in-service teachers’ training [13], with two aims: proposing 
a structured path to entice teachers to lifelong learning and certify the professional train-
ing of teachers so that they are recognized for the professional skills they have acquired. 
 

3 How to assess Job Satisfaction and Self-Efficacy in Teachers’ 
Professional Training: a perspective use in the University of 
Foggia 

In this contribution, we want to propose some tools to measure teachers’ satisfaction 
during trainings. In this way, lifelong learning proposals will not only aim to measure 
teachers' acquired skills, but also teachers' satisfaction with their professional role and 
self-perception of that role. 
An example of a useful tool in this regard is the BEST- BEcome a Special education 
Teacher Questionnaire [14] which consists of 2 sections: the first is composed by 11 
items designed to collect general data about the respondents; the second section is com-
posed by 40 items that investigate special education teachers’ self-assessment in rela-
tion to the degree of perceived self-efficacy. 
The Learning Science hub has several classes in the framework of the Special Needs 
Specialization Teacher’s Training (Tirocinio Formativo Attivo (TFA) per il sostegno) 
in the University of Foggia. Our team will administer the BEST questionnaire to special 
needs training teachers in order to collect, disseminate and discuss the results. 
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1 Introduction

The climate crisis has become one of the main challenges of the 21st century [2].
One of the hardest aspects of facing global warming is the difficulty of people
to perceive the importance of their personal impact on the environment due
to long-term consequences. In this scenario, it is crucial to educate people to
adopt pro-environmental behaviors. Virtual Reality (VR) has frequently and
effectively been used as an educational tool to change people’s behavior on a
variety of topics, including climate change awareness. In recent years, several
projects focused on promoting and teaching pro-environmental attitudes and
strategies through VR. However, the majority of these projects focus on only
one specific aspect of climate emergency, such as waste-sorting [4] or dietary
footprint [3], or consist in 360◦ videos [1]. We propose a native interactive VR
experience that takes place in the city of Torino, to educate and promote pro-
environmental behavior in people’s everyday lives. The current work presents
the main outcome of analyzing which visual effects within the VR application
evoke the most intense emotions in the users.

2 Project description

We defined two main scenarios in which the experience takes place. Firstly, to
make the experience feel relevant and familiar to participants, we created a vir-
tual reproduction of the city center of Torino (Figure 1a). Secondly, we modeled
a virtual house with furniture and household appliances (Figure 1c). The be-
havior of the user in the home and their interaction with household appliances
produce changes in the surrounding environment, for better or worse. We devel-
oped different visual effects in the outside virtual environment to simulate the
worsening of environmental conditions (Figure 1b), which directly depend on
⋆ The current work is part of the project "VR4Green: virtual reality solutions to

promote environmental awareness and adoption of sustainable behaviors" CUP
D11B21005890007. Supported by the National Operative Program (PON) on "Re-
search and Innovation" 2014-2020 of the Italian Ministry of University and Research,
and by HST Center (Human Sciences and Technologies) at University of Torino.
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(a) (b) (c)

Fig. 1: Virtual reproduction of the city center of Turin in good environmental
condition (1a), Turin affected by climate change (1b) and the virtual room in
which user can interact with furniture and household appliances (1c)

the user’s interaction with objects in the room. Specifically, we incorporated the
following visual effects into the experience: pedestrians coughing and collapsing
to the ground, a pervasive smog enveloping the landscape and obscuring distant
buildings, scattered trash and garbage surrounding the city, building facades be-
coming dirtier due to smog, a gradual decrease in river water levels, birds falling
to the ground and trees losing their leaves over time.

The aim of the project is to increase participants’ awareness of their indi-
vidual impact on climate change by reducing the temporal gap between their
actions in the room and their corresponding consequences on the environment.
As our intention is to adopt an emotional learning approach rather than a cogni-
tive one, this paper presents a preliminary study aimed at identifying the visual
effects within the application that induce stronger emotions in users.

3 Discussion and Conclusion

We recently run some preliminary user experience tests on the virtual environ-
ment of Torino, and collected positive feedback on graphics, sounds, and interac-
tion design. We evaluated the users’ perception of the visual effects that compose
the dystopian environment through subjective and objective data, and defined
participants’ emotional responses to several critical situations (collected through
PANAS questionnaire [5]). In particular, we grouped the visual effects in three
different sets, categorized by their target impact: human effects, which impact
on man (pedestrians, smog); urban effects, which relate to urban environments
(trash, buildings); and naturalistic effects, which are connected to nature (rivers,
birds, trees). We then divided PANAS questionnaire into positive and negative
emotions. Results suggest that the naturalistic effect caused the highest negative
emotional impact, while human effects lead to unexpected positive emotions.

We are currently testing how much the room environment affects users’ at-
titudes towards environmental problems, and how the cause-effect relationship
between actions within the room modifies perceptions of a catastrophic future.
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1 Introduction 

As is well known, virtual reality and the immersive reality experience are increasingly 

taking hold in the field of education and within the school context [1]. It is certainly 

legitimate to wonder whether these types of tools can become something more than just 

entertainment [2] and improve the learning process. On this front, the literature is still 

under development. Based on Angel-Urdinola's meta-analysis [3] and colleagues on the 

increase in learning with the use of virtual reality, it is evident that improvements in 

technical skills, cognitive processes, and the development of relational skills are actu-

ally possible. Furthermore, research shows that only through social constructivist and 

constructionist approaches is it possible to create truly educational environments and 

experiences [4]. In accordance with these research findings and following the guide-

lines of European Council about key competences for life of learning [5] the role of the 

teacher changes, with the teacher transforming from a dispenser of knowledge in an 

intellectualistic way to a mediator and facilitator of learning [6,7]. 3D environments, if 

accompanied by methodologies such as game-based learning, improve the learning ex-

perience [8]. Based on these premises, a project carried out in this last year will be 

presented, which saw the experimentation of virtual reality and the use of game-based 

learning for the creation of educational virtual escape rooms [9]. 

2 The project 

Within the Department of Philosophy and Education Sciences at the University of Tu-

rin, the LIFE laboratory (Laboratory of Innovation in Philosophy and Education Sci-

ences) was established, which includes a series of technologies, including virtual reality 

headsets that allowed for the creation of the Escape to Save The Planet project, based 

mainly on learning about waste sorting. This project saw the creation of a first Virtual 

Reality (VR) escape room by the research team, which was presented to the public for 

the first time at the Researchers' Night event. Given its success, it was decided to launch 

205

https://orcid.org/0000-0002-6734-0953
https://orcid.org/0000-0002-6777-8613
https://orcid.org/0000-0003-4685-1786
https://orcid.org/0000-0001-5097-9999
mailto:giorgio.borla@unito.it
mailto:barbara.bruschi@unito.it
mailto:fabiola.camandona@unito.it
mailto:lorenzo.denicolai@unito.it
mailto:antonio.falco@unito.it
mailto:manuela.repetto@unito.it


a new research project based on creation of VR escape rooms with some primary 

schools of Turin. 

3 Research design and results 

A sample of 125 primary school students (fourth and fifth grades) with three different 

social and cultural backgrounds were engaged. A total of six classes were involved, 

three experimental and three control groups. 

The main aim was to understand if through the building of VR escape rooms there 

would be an improvement of learning and an enhancement of digital skills, socio-rela-

tional skills, and cognitive competencies. 

The experimental and control classes were involved in two parallel processes con-

sisting of 8 meetings, with different final products: 

• the first and second phases helped engage the children in the activity and un-

derstand their level of digital literacy; 

• from third to fifth meeting there was: a) reflection process on recycling mate-

rials and their potential reuse; b) the generation of an escape room with a focus 

on the narrative framework and on puzzles creation;  

• in the sixth and seventh meetings, the control classes implemented physical 

escape rooms using recycled materials, while the experimental classes built 

their own VR escape rooms using the Cospaces Edu platform.  
The Perceived Social Competence Scale (PSCS) and the Anderson-Butcher guide 

were used for the self-assessment of student’s social skills and for assessment by teach-

ers for pre-test and post-test comparison; the same indicators were used for observation 

of students by researchers. 

Preliminary results of this research show that students were able to explore and ex-

press their points of view, becoming active protagonists of their own learning process 

as escape room designers. They activated reflection processes related to sustainable 

behaviors and achieved positive effects on memorization and comprehension abilities, 

observation skills, emotional response control in complex situations [10] and, thanks to 

small group work, developed collaborative and critical thinking skills. Furthermore, 

students of experimental classes developed skills of VR game design and achieved sig-

nificant goals in acquiring a universal coding language through Cospaces Edu. 

4 Conclusion 

From the preliminary research results, it appears that the VR construction of escape 

rooms made it possible to promote more active and collaborative forms of learning, 

showing an increase in motivation even among the most problematic students. The use 

of digital and VR environments also made it possible to approach a new but particularly 

inclusive tool, in which each participant was able to integrate elements of their own 

story and collaborate within a team. This opens perspectives with the initial teacher 

training in higher education, which should increasingly be based on the development 

of pedagogical skills and strategies to be applied within increasingly complex educa-

tional contexts. 
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1 Introduction 

Social touch promotes physical and psychological wellbeing during the whole lifespan, 

supporting the establishment and strengthening of social bonds [1].  Nevertheless, due 

to the diffusion of Internet and social networks, a substantial amount of our social 

interactions takes place online, where the expression of social touch and physical 

proximity is severely limited [2]. Thanks to technological advancements and a 

substantial decrease in the devices’ cost, Immersive Virtual Reality (IVR) constitutes a 

notable exception, allowing people to ‘incorporate’ digital representations of their 

bodies (avatars), through which interact with other agents. Psychological and 

neuroscientific evidence shows that mere observation from a first-person perspective 

(1PP; [3]) can elicit a feeling of owning a full-body humanoid avatar (illusory 

ownership) and being agent of its actions (illusory agency), fostering the feeling of real-

life interactions. In our recent studies we also showed that seeing somatosensory stimuli 

(e.g., touch or pain) delivered on one’s own avatar can trigger feelings of 

(un)pleasantness [4, 5]. Indeed, virtual caress and syringe penetration are perceived 

differently and can trigger feelings of pleasure and pain, respectively. Here, we present 

two recent studies that we conducted to demonstrate the possibility of using IVR to 

induce vicarious feelings of being touched. 

2 Approach 

2.1 Study 1 

In the first study (Fig.1a), we tested 84 participants (men and women, heterosexual and 

non-heterosexual) who observed their virtual body through a head-mounted display 

receiving touches on different parts of the body. We demonstrated that virtual touches 

on intimate body parts (such as the genitals and the chest) are rated as more erogenous 

and less appropriate than those in areas coded as social (such as the hand and the face). 

Our results showed that virtual touches induce sensations that mirror real touches in the 

absence of any stimulation on the real body. Moreover, we observed that explicit 

(subjective ratings of the stimulus quality) and implicit (autonomic reactivity to the 

seen stimuli) responses were influenced by participants' gender and sexual orientation, 

the touched area on the virtual body as well as the gender of the avatar delivering the 

touches [6], suggesting that real-life preferences are projected into touch-mediated 

interactions with virtual agents. 
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2.2 Study 2 

In a further study [7], we used the same paradigm developed for Study 1 and we 

observed how the appearance of the virtual body (i.e., the gender of the embodied 

avatar) can modulate responses to touches. We tested 21 heterosexual men and 21 

heterosexual women, and we found that when embodying an opposite gender avatar 

(e.g., when men were observing a female body from 1PP, Fig.1b) sexual preferences 

shifted toward the opposite gender: heterosexual men, experiencing the touches from a 

perspective of a woman, rated as more erogenous and pleasant touches from other men. 

The same was true also for women embodying a male body. This evidence suggests 

that not only IVR can be a promising tool to investigate perspective-taking but also that 

our paradigm can help taking the perspective of another gender, in particular in delicate 

situations like when touches are received in intimate areas. Changes of cross-sex 

perspective-taking, provide novel tools for fostering empathy and comprehension of 

sex-related diversity. 
 

 
Fig 1 a) participants could observe their virtual body in the same position as the real one receiving 

touches from another avatar b) the body-swap paradigm allowed our participants to take the 

perspective of an individual with an opposite gender. 

3 Conclusion 

We propose that this work is foundational for understanding people’s behaviours and 

the nature of the interactions happening in immersive digital spaces. Using IVR to 

explore vicarious somatosensation can serve at least to two aims. First, IVR allows to 

investigate in a controlled and yet ecological fashion, real people’s reactions to virtual 

touches and painful stimuli, delivered to their embodied avatars in the absence of any 

actual touch on the real body. Crucially, this approach also allows to understand how 

different features (e.g., various ethnicities, social status, ages etc), of the touching avatar 

influences real body reactivity. Second, IVR constitutes a potential machine for social 

change, a way to modulate social preferences while living vicarious somatosensation 

on another’s body. The study and the application of social touch in digital worlds 

represents a playground for “affective training” by fostering positive social encounters 

and promoting diversity and inclusion.  
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1 Introduction 

In order to deepen the potential of Virtual Reality (VR) [1,2,3] and its practical fea-
sibility in formal educational and training contexts, in 2022 the Italian “Avanguardie 
Educative” school network [4] - coordinated by INDIRE - started a pilot project focused 
on the practice of Debate [5] in VR: students from ten secondary schools, through VR 
headsets, met in a virtual environment specially designed for the purpose, for a total of 
20 debate sessions. 

Among the potential areas of application, Debate was chosen for the opportunities it 
offers to test VR in terms of communication, as well as for its structured and preordered 
use of the space, which makes it easier to compare human behaviors between physical 
and virtual reality. The research question was: how is VR effective in supporting verbal 
and non-verbal communication and enabling a sense of presence [6] in a shared space 
between remotely connected teams of individuals? 

2 Methodology 

A special VR application was developed for the purpose by H-Farm. The application 
replicates the setting of a Debate competition: two teams of three students each - re-
motely connected through Meta Quest VR headsets from two different schools - discuss 
a topic from two opposing sides. Those who agree with this statement are the "Pro" 
team (wearing white shirts).  Those who don’t are the "Con" team (with blue 
shirts).  The VR environment features a podium from which the speaker engages in 
their speaking turn, corners for the two teams, and the jury's console (Fig. 1). Also, the 
application takes care of the discussion protocol that governs the speaking turns of the 
two teams, the time allocated for each intervention, the number of discussion rounds 
and the evaluation criteria set by the jury (composed by three members). 

Each of the ten schools involved participated in one challenge per week with a dif-
ferent school each time, for a total of four weeks between October and December 2022. 
To involve the entire class, not just the three team members, the meetings were broad-
casted on a big screen in the classroom, allowing classmates without VR headsets to 
watch. A total of 200 secondary school students were involved in this pilot. 
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The research methodology draws on a qualitative approach using direct observations 
in the virtual environment, match analysis and video annotation on clips taken in the 
classrooms during Debate sessions, semi-structured interviews with teachers, online 
questionnaires administered to students, focus groups with each of the schools’students  
involved at the end of the pilot. 

 
Fig. 1. Debate session in VR: one member of the “Blue team” is speaking at the podium, the 
three members of the “White team” are listening. 

3 Results 

Preliminary results indicate that the experience of Debate in VR, as designed in this 
experimentation, although improvable, is feasible in schools, as for technological and 
organizational levels, since all the 20 meetings (except one, due to a software bug in 
the application) were successfully managed and the matches completed. From an edu-
cational point of view, when compared with the physical setting, the virtual setting 
turned out to have a greater influence on the cognitive dimension (the level of concen-
tration of the participants increases) and the potential involvement of all students during 
a competition session (not only the debaters directly involved in the match but also the 
rest of the classmates). 

4 Conclusion 

This pilot project demonstrates how the use of VR in schools, when accompanied by 
the design of a usage context compatible with the objectives, times, and spaces of the 
school, can already constitute a concrete and applicable possibility. It also highlights 
the potential of VR in enabling new forms of interaction among students from different 
schools, providing them with a cohabited space in which to communicate and collabo-
rate. This experience pilot also confirms how the introduction of a new technology or 
media in schools always necessitates a phase of adapting logistical/organizational prac-
tices and development of new professional skills, as has been the case in the past with 
the advent of computers, the Internet, or interactive whiteboards. 
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1 Introduction

Privacy and ethics have a significant impact in data-intensive applications and
education research, such as Learning Analytics (LA) research. Ethical aspects of
data analysis have been discussed in LA since the early phase of the discipline [7].
Moving away from the log data commonly used in LA, we face multimodal
data where videos are often a part of the data source. Especially in Multimodal
Learning Analytics (MMLA) studies, video data is often a part of the multimodal
data source, and privacy-conscious data usage and analysis are a matter of high
priority [6, 3, 2].

A recent literature review by Alwahaby et al. [1] shows that ethical consid-
erations have rarely been addressed in research that analyses multimodal data
for learning purposes, e.g., Multimodal Learning Analytics (MMLA). Solutions
for personal data protection in the analysis processes involving multimodal data
are still rare, and the demand to fill that gap is high, especially in the EU with
the obligatory nature of GDPR. Addressing ethical issues from data collection
through MMLA systems is crucial for developing that field and other research
fields utilising multimodal data.

The importance of video data in educational science, especially in MMLA,
appears to be indisputable. Video data provide a learning possibility, allow the
analysis of human behaviour to improve the learning experience, or is the source
for data labelling to train machine learning models. MMLA research relies on
collected user data. Thus the need for privacy-preserving handling of that data
arises. The researchers face further challenges added to the classic MMLA prob-
lems of gathering the data from different sources, synchronisation, and data
fusion strategies.

2 Methods and Tools

This work provides a proof of concept for a privacy-conscious multimodal data
analysis approach. Specifically, this paper addresses the privacy issues arising in
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the visual data analysis of kinematic body movements. We developed the Anima-
tion Tool, a software solution that animates kinematic data to allow the analysis
of visual recordings without using video data, therefore preserving the partic-
ipants’ privacy. We test the Animation Tool by integrating it into the Visual
Inspection Tool (VIT) [5], an existing MMLA research application. The origi-
nal version of the VIT uses a video of a participant performing a psychomotor
activity to evaluate specific properties of that activity, such as the presence of
specific mistakes. This process is called data annotation. Resulting annotations
are then used a.o. to train supervised machine learning models.

The test scenario consists of the data annotation process of a Cardiopul-
monary Resuscitation (CPR) procedure performed by a single actor, as de-
scribed in [4]. The CPR execution was evaluated using two standard CPR per-
formance indicators, (1) the extent by which the person performing CPR was
using their body weight correctly during the chest compressions (bodyWeight),
and (2) whether their arms were correctly locked (armsLocked). Two groups of
raters looked at recorded CPR sessions using either video recordings or anima-
tions of the same CPR recordings. To evaluate the efficiency of the Animation
Tool in that use case, we consider the animation minimises personal information
about the recorded person. To evaluate Animation Tool’s efficiency, we answered
the research question: to what extent can we keep the quality of annotations by
replacing the video with animation to satisfy privacy concerns from data protec-
tion?

3 Results and Conclusions

The inter-rater agreement was measured by Cohen’s kappa coefficient, which
ranges from 0 (no agreement) to 1 (perfect agreement). The results showed that
regardless of the visualisation method, the raters agreed more on bodyWeight
than on armsLocked. The average cross-group agreement on bodyWeight was 0.91
while the average agreement on armsLocked was 0.72. Moreover, the agreement
levels between the video and animation groups were similar, suggesting that
animation is a feasible alternative to video for annotating CPR performance.
Nevertheless, some challenges were faced rating the animations as a replacement
for video recording, such as unnatural animation behaviour, unclear visualization
of some CPR parameters, and uncertainty about how to rate some cases.

This paper is considered a starting point of the research on using animation
as an anonymisation technique for multimodal data analysis. The Animation
Tool is tested in a specific scenario based on a single actor’s data annotation
process of a Cardiopulmonary Resuscitation (CPR) procedure. The evaluation
of the Animation Tool conducted in the context of this work presents proof of
the concept of the introduced approach. The efficiency of the proposed approach
is evaluated in a reference application scenario and with an existing data set on
Cardiopulmonary Resuscitation (CPR) training. Multiple raters use the Anima-
tion Tool to compare the quality of annotations against video recordings.
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1 Real context and virtual learning  

The issue of didactic innovation at every level and type of school must go hand in hand 

with teacher training, which plays a fundamental role in promoting change and 

innovation. In this regard, many reforms and interventions have been implemented in 

recent years, focusing on training, retraining, and recruitment of teachers [1]. A new 

model is emerging in the professional development of university teachers, where 

pedagogical-didactical competences, including technological ones, are considered 

equally important as research-related competences [2].  

Virtual learning simulations are increasingly used in various educational and training 

contexts as a complement to traditional educational methods [3]. Previous research has 

shown that they offer significant educational benefits. For instance, virtual learning 

simulations provide an opportunity to use cutting-edge training equipment and learning 

tools that many educational institutions might not be able to provide [4]. Moreover, 

virtual simulations allow students to engage in realistic scenarios that may be too 

dangerous, time-consuming, or expensive to undertake in real life [5]. A higher level 

of immersion will increase student motivation [6], foster interest in science [7], and 

enhance learning outcomes [8]. As a result, the field of virtual learning is rapidly 

evolving, and there is limited current research available to support the effectiveness and 

efficiency of these new IVR learning tools [9]. 

In this context, the Centers for Teaching and Learning have assumed an increasingly 

important role, supporting lecturers in the development of renewed pedagogical and 

teaching skills [10], they could become fundamental hubs for establishing and 

overseeing relations be-tween secondary schools and universities, research and didactic 

training, especially in the didactic-technological field. For example, the TLC of the 

University of Insubria carries out various activities, including the activation of several 

research grants in the field of didactics and soft skills, some of which focus precisely 

on the in-depth study of new technologies [11]. Building upon this context, the 

experimentation in question focuses on the application of new technological devices to 

teaching in the university context. Specifically, after comparing different types of 

technological devices and emphasizing the importance of augmented reality, the 
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significance and relevance of using visors in secondary and higher education will be 

developed. 

1.1 Improving biotechnology learning outcomes with immersive virtual 

reality labs 

IVR labs were incorporated into the regular class activities to test various strategies for 

enhancing student learning outcomes using this learning technology. Perceived 

learning, theoretical knowledge, self-efficacy, and interest in biotechnology were 

assessed using special online questionnaires before and after the proposed activities. 

When IVR labs were tested as an alternative to the teacher's face-to-face lecture we 

observed lower scores of theoretical knowledge in the group that attended the IVR lab 

compared to the group that attended the teacher's frontal lecture. When IVR labs were 

used as an integrative tool before attending practical labs, we found that students who 

participated in the IVR course scored higher on the theoretical knowledge questionnaire 

compared to students who did not attend the IVR course. These data suggest that IVR 

workshops cannot be considered a complete alternative to teacher-led lessons, but they 

can serve as an additional tool to enhance traditional educational methods and improve 

learning outcomes. 

1.2 Improving Anatomy Learning Outcomes with Immersive Virtual Reality 

Laboratories 

A second line of experimentation in virtual learning is being developed in the project 

to establish a virtual anatomy laboratory, accessible to students using a VR visor or 

through a video screen on an online platform. The project places great emphasis on 

creating an experience that closely resembles reality. The virtual reconstruction of the 

existing Human Morphology Laboratory within the University is being undertaken, 

preserving both its appearance and functionality, to bridge the gap between the real and 

virtual settings. This enhances the usability of laboratory activities, add problem 

solving tools. The laboratory is accessible at any time of the day with an unlimited 

number of users, creating virtual social interactions between students. The virtual 

reconstruction includes three-dimensional bone models that replicate, using 

photogrammetry, the real bones found in the Human Morphology Laboratory. The 

virtual reality aspect offers numerous possibilities and functionalities, such as zooming 

in on bone models, three-dimensional drawing, and a highly immersive experience.   

2 Conclusions 

Looking at the initial evidence that has emerged attests to the fact that virtual 

methodologies, however sophisticated and high-performing they may be, are not by 

themselves sufficient to increase better learning if not supported by a comprehensive 

instructional and methodological design. The experimentation with these tools will be 

accompanied by a reflection on their evaluation in the educational field and their 
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potential interactions with various existing learning methodologies. The aim is to 

develop an integrated and pedagogically-focused vision of a crucial aspect of the 

development of today's society, to assist teachers in utilizing these powerful 

technological tools in the most effective way for their students' learning. 
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DIBRIS, Università degli Studi di Genova, Italy
{name.surname}@unige.it

Visual Programming Languages (VPL) are nowadays of widespread use in Com-
puter Science Education. VPL used in coding tools typically provides block-based
graphical objects that represent basic control structures and that can be combined to
form a program. Google Blockly is probably one of the most used VPL in web-based
coding tools such as MIT App Inventor and Microsoft Makecode. Scratch is another
popular block coding system specifically designed to stimulate creativity. Scratch Jr,
the preschool version of Scratch, provides a block language specifically intended for
storytelling based on a collection of stripes. Pocketcode is a block coding system for
smartphones and tablets that provides blocks for controlling virtual objects using ac-
celerometer and gyroscope data [1]. Tangible coding projects, such as Project Bloks or
CodeJumper try to combine coding tools with the physical experience of STEM games
such as Lego. In [2], we recently proposed a block coding system to be used within a
VR immersive experience, namely a virtual game room. The proposed coding language
was based on 2D blocks that allow users to solve computational thinking challenges
during the game experience.

In this paper, we extend the approach in [2] and present XRCoding, a novel eX-
tended Reality (XR)-based block coding system that integrates passive haptics, en-
abling users to interact with virtual elements corresponding to physical objects, thereby
introducing tactile feedback. The system is developed using the Unity game engine,
with Meta Quest 2 serving as the Head-Mounted Display (HMD). We utilize the hand-
tracking capabilities of the Quest 2 to track the users’ hands within the virtual envi-
ronment and to visualize them in the virtual scene. This functionality allows users to
interact directly with the code blocks using their hands as shown in Fig. 1.

Fig. 1. XRCoding allows users to code with a block-based approach in immersive VR (left),
manipulating simple textured parallelepiped (right).
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Fig. 2. The working space and a code example.

As shown in Fig. 2, the virtual environment is designed as a simple room with a table
aligned with the position of its real-world counterpart, which serves as the designated
working space. The Start block represents the initial point of a user’s program. To begin
constructing their program, users can drag and position a code block of their choice
into the white-transparent region below the ”Start” block. The green button executes
the code, and the red one removes the positioned block, thus resetting the scene.

The XR block language provides commands (see Fig. 2 (right)) such as the Var
block, used to create a new variable or to refer to an existing variable (e.g., to modify
its value), the Value block, used to assign a value to a variable; the If block and While
block, used to introduce conditional statements and iteration. When a user touches an
input field, it is selected, and a virtual keyboard appears on the table, enabling the user
to specify their inputs. The operational blocks also feature two buttons that allow the
user to change the operation type. To interact with real objects in virtual environments,
we adopt an approach based on the Multi-Targets functionality of the Vuforia Engine
10.15 to avoid using physical trackers, which can be expensive and obtrusive when
interacting with small objects [3].

Preliminary tests with secondary school students, that have been asked to solve
simple coding exercises with a standard monitor-based block coding environment and
with the proposed XRCoding system, have gathered positive feedback concerning the
sense of presence and the user experience for the XRCoding system.
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1 Introduction 

The need to innovate teaching-learning practices to enhance students’ learning 
outcomes and promote nowadays transversal skills often clashes with the reiteration of 
standardized and outdated teaching and assessment methods. 

Recent developments in the assessment field have highlighted the need to shift the 
focus of assessment from the product (or the outcome) to the learning process itself, 
moving from an assessment of learning and for learning to an assessment as learning 
[1; 2], in which the student actively participates in the process. This perspective moves 
toward learning-oriented assessment practices [3; 2] and involves the integration of 
three key elements: tasks appropriate to the approach, development of assessment 
competence, and student involvement in feedback processes [4]. These practices thus 
support self-regulated learning by leading students to take an active role, monitoring 
their progress through self-assessment, reflecting on the effectiveness of their learning 
approaches, and considering their mistakes as an opportunity to learn and improve [5; 
6]. 

The purpose of the present study is to investigate whether the change in assessment 
modes affects students’ ability to self-regulate their own learning path.  

2 The Training and Research-Action Pathway 

In the 2022-23 school year the University of Macerata (Italy) organized a research-
action pathway involving several School Institutes in the Marche Region [7; 8]. 
Specifically, 125 teachers between kindergarten (8%), primary school (64,8%), and 
lower and upper secondary school (16,8% - 10,4%) enrolled in the course, involving 
678 students. 

The training course engaged teachers in rethinking daily teaching by introducing 
authentic tasks and revising their assessment practices by integrating and testing rubrics 
and student logbooks. It was conducted remotely and lasted 25 hours: 9 hours of 
webinars, 8 hours of group workshops, 8 hours of individual work (asynchronous) (see 
Table 1).  
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Table 1. Program. 

Activity Mode Platform Duration Description 
Webinar I Plenary Zoom 3 h Preliminary meeting. 
Workshop Groups and 

sub-groups 
Microsoft 
Teams 

2 h Summary of the proposal. Group work to 
define authentic task and rubric. 

 “ “ 2 h Continuation of group work. 
Webinar II Plenary Zoom 3 h Alignment of group works.  

Analysis of sustainability and challenges. 
Workshop Groups and 

sub-groups 
Microsoft 
Teams 

2 h Monitoring student logbooks.  
Experimentation report and feedback. 

 “ “ 2 h Summary assessment. 
Webinar III Plenary Zoom 3 h Final assessment of the pathway.  

Effectiveness of tools and practices. 
Debate and final synthesis. 

Individual 
work 

/ / 8 h Individual experimentation at schools. 

3 Methods 

The research hypothesis is that introducing an authentic assessment approach could 
impact students’ self-regulation. Logbooks and the “Motivated Strategies for Learning 
Questionnaire” (MSLQ) [9] were used to trace and analyze this impact. The 
questionnaire was administered during the initial and final phase of the pathway to 
primary (from the third grade) and secondary school students via Google Forms in the 
two Italian versions of Bonanomi and colleagues [10; 11]. It investigated five macro-
areas: intrinsic value; emotional sphere; self-efficacy; use of cognitive strategy; self-
regulation. 

4 Preliminary results and conclusions 

Students’ logbooks were analyzed qualitatively, while MSLQ data were traced and 
evaluated quantitatively. We collected answers from 678 students in the MSLQ pre-
administration and 511 in the post-administration. From preliminary analysis, for all 
school orders, we note an increase in the average pre-post values of individual items, 
particularly in the macro-areas of motivation, self-efficacy, and use of cognitive 
strategies. Moreover, comparing absolute post-values for each macro-area, we detected 
some elements of continuity and differentiation among the three school orders. These 
results will be further explored and discussed in the full paper. 
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1 Introduction 

In 1987, the Interstructures Center for Information and Telematic Services for the 

Humanities (CISI) was established at the University of Turin, marking the beginning 

of a long period of experimentation in the field of what was later referred to as "digital 

education." Among the goals of the center was to promote the development of infor-

matics and telematics in education through the implementation of new teaching solu-

tions primarily based on ICT (L. Gallino, 2003). These experimental activities led to 

the emergence of various teacher training initiatives aimed at fostering the spread of 

innovative teaching approaches, not only in terms of the technologies used but also in 

terms of a different philosophy of university teaching and the adoption of new method-

ologies capable of harnessing the innovation potential introduced by technology. Since 

1987, the research and implementation of innovative and digital educational environ-

ments have evolved through different phases, culminating in the most innovative ap-

proaches of our time. 

In this context, we will delve into three teacher training proposals: 

IRIDI - Incubator of Didactic Research for Innovation  

Teaching & Learning: Strategies for Distance Education  

The Great Challenge 

2 IRIDI - Incubator of Didactic Research for Innovation 

In 2016, at the University of Turin, the design of the Iridi faculty development program 

was initiated, which started its first edition in 2017. The program consists of 9 modules 

that address topics considered fundamental for quality teaching, including the use of 

technology in instruction. Until 2020, the training activities were delivered in-person, 

with each session lasting 3 hours. During the pandemic, it was decided not to interrupt 

the training activities, and it became necessary to transfer the meetings online in syn-

chronous mode. This mode was also maintained afterwards to facilitate the participa-

tion of teachers. 

 

In 2020, a new training program called Iridi Start was launched, targeting newly hired 

faculty members, distinguishing it from the initial program, which was named Iridi Full 

(Coggi, 2019; Coggi, Ricchiardi, Emanuel, 2022). Iridi Start is shorter, mandatory, and 
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conducted in-person. Participants in both programs are also offered moments of in-

depth exploration on topics of particular interest. 

 

Several elements characterize the educational proposal of Iridi: 

 

1. The main objective is to promote innovation and the quality of teaching. 

2. The program is certified through digital open badges. 

3. Participants in Iridi Full are required to carry out practical activities related to the 

topics covered in class. 

4. Iridi is not only about training but also involves research. 

5. With two different delivery modes, in-person and online, it allows for interesting 

effectiveness evaluations for faculty development planning 

3 Teaching & Learning: Strategies for Distance 

Education  

In 2020, the pandemic imposed new educational solutions and created a new need for 

teacher training. For this reason, an online training program was organized to promote 

the improvement of digital teaching skills and facilitate the transition from emergency 

teaching to high-quality online teaching. The program consisted of 14 webinars, each 

focusing on different aspects of online teaching. 

 

These webinars represented the first comprehensive training program dedicated entirely 

to digital teaching, allowing participants to discuss the practices applied during the 

lockdown and to enhance their acquired knowledge and experience. Several good prac-

tices emerged from these webinars, which were subsequently addressed within the 

framework of the initiative “The Great Challenge” 

4 The Great Challenge 

The initiative, dedicated to teaching staff and students, aimed to share good practices, 

suggestions, and ideas for educational innovation through 6 thematic groups. The main 

intention was to gather the best practices in terms of technology-assisted teaching, in-

tegrated teaching, and creativity in service of education that had emerged during the 

months of the pandemic. The 6 thematic groups formed small communities of practice 

that, over a couple of months, focused on the proposed topics and allowed for the cre-

ation of a reference map for digital education within the university. 

 

Furthermore, three surveys were conducted: two aimed at students and one at teachers. 

The surveys targeting students aimed to evaluate the impact of educational interven-

tions during the pandemic and measure the level of satisfaction and expectations of the 

students. The survey directed at teachers sought to capture their desired approach to 

post-pandemic teaching. It also provides a better understanding of their stance towards 

226



 

online teaching based on their experiences during the pandemic and identifying poten-

tial avenues for development. 

 

Thanks to the surveys conducted in 2022, the term "innovative teaching" was included 

among the activities recorded in teachers' educational portfolios. This was done to en-

courage teachers to systematize the quality innovations introduced during the emer-

gency period and to recognize and value experiences of change. 
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1 Introduction 

In the Higher Education context there is a growing focus on the development of aca-

demics’ digital competencies to sustain their competences as Digital Scholars [1]. The 

importance of this topic is also highlighted by frameworks such as the DigCompEdu 

[2] with its six main areas of competence (1 Professional Engagement; 2 Digital Re-

sources; 3 Teaching and Learning; 4 Assessment; 5 Empowering Learners; 6 Facili-

tating Learners’ Digital Competence). This study explores the area of assessment and 

in particular, this work aims to describe the research process carried out during the 

last year in terms of Technology-Enhanced Assessment (TEA) [3] and Feedback 

models and practices in national and international context. Starting from the results 

produced by two main previously research actions - a national syllabi analysis to iden-

tify university teachers’ use of technology-enhanced assessment and feedback prac-

tices and a systematic literature review process that aimed to explore the existing 

Academic Development actions, programs and models to scaffold TEA practices in 

the international scenario - the research group of the Teaching and Learning Centre of 

the University of Trento is now creating a Massive Open Online Course to scaffold 

the development of specific digital competencies connected to the field of assessment 

and feedback practices enhanced by the use of technology. 

2 Aims and Methods 

The study aims to answer to the following questions: 

1. What technology-enhanced practices do university teachers implement in 

their assessment processes? 

2. What are the types of academic development (AD) models that foster tech-

nology enhanced assessment and feedback competencies and practices with-

in higher education teaching and learning processes? 

3. What are the characteristics and what is the impact of a training model de-

veloped to support TEA practices? 

In order to answer the first research question a sample of 3008 university teachers be-

longing to the Italian state and non-state Universities was identified through a simple 
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random sampling with proportional allocation. The sample analysed was constituted 

by a subpopulation (n=3008 teachers) of 5% of the comprehensive population 

(n=60158) and it was extracted by stratifying the entire population of Italian lecturers 

of all state and private universities. After the sample identification we randomly se-

lected, for each lecturer, the Syllabus referred to a single teaching unit [4]. 

For the second research question, a systematic literature review, developed through 

the use of the PRISMA model, was carried out using two international online data-

bases, the Education Resources Information Center (ERIC) and Scopus; 20 articles 

(tot=494) were taken into account in the systematic literature review process. We 

focused on articles on higher education, that identify academic development frame-

works, models, key conditions, practices, programs and principles connected to the 

aspect of continuous and specialised professional development in higher education. 

As a final step, in the light of syllabi analysis and systematic review’s results, we 

developed a training model to support TEA practices: such models start with a 

MOOC for UniTrento academics to be implemented in the LMS university platform, 

in order to scaffold the development of academics’ digital competencies in the field of 

TEA.  

3 Results and conclusion 

The syllabi analysis, previously developed, highlighted that there is a low usage of 

TEA practices reported by Italian university teachers: in fact, on a total of 4400 as-

sessment practices identified, only the 3,3% (n=144) represented TEA practices. In 

detail, 91 (63.2%) were represented by Computer Based Assessment practices (CBA) 

[5], 42 (29.2%) by self and peer assessment activities and formative assessment 

through the use of Learning Management Systems [6], 2 (1.4%) by activities pro-

posed through semi-automated Marking systems and tools [7] and 9 (6.3%) by E-

activities. The results of the literature review emphasise that there is a real and grow-

ing attention on the topic of academic development to promote digital competencies, 

but it appears that the area of TEA academic development models and practices is 

quite under investigated and then it requires future research actions. There was a scar-

city of models in the literature referring to training paths and the use of good practices 

in TEA field. The clusters identified in the analysis were the following: academics’ 

competencies; AD approaches; AD actors and strategies; research findings on imple-

mentation. The lack of current practices in the Italian scenario and of research on 

academic development models to scaffold TEA competences informed our decision to 

offer a MOOC on UniTrento Moodle for our academics, as a resource to cover this 

reduced deepening of the theme. Models found in literature - even though not many – 

and practices found in the syllabi analysis played a crucial role in the design of the 

MOOC. The formative path is composed by four self-consistent interactive modules 

with related self-assessment and guided design activities for participating academics. 

This phase will be followed by a co-design of TEA practices in actual academics’ 

classes in order to explore the impacts of such practices on teachers’ and students’ 

satisfaction and performances. 
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1 Introduction 

Faculty development is a widely discussed topic in British and American academia 
[1][2]. Bergquist and Phillips [3] argue that it seeks to bring about change at three lev-
els: attitudes, processes, and structures. Faculty development is designed to improve 
teaching and research through the professional development of academic staff. This 
approach has gained prominence in European academia since the implementation of 
the Bologna Process and the creation of the European Higher Education Area (EHEA) 
[4]. In addition, ANVUR has begun to pay increasing attention to the training activities 
of university teachers with regard to the quality of teaching and research [5]. This re-
quires an assessment of the quality of teaching and research in higher education insti-
tutions in all European countries, while respecting national autonomy. 
Online higher education has experienced significant growth, including in Italy, thanks 
to the development of technologies and infrastructures [7]. In the 2021-2022 academic 
year, online education accounted for over 15% of university course enrolments. This 
figure is even more significant when one considers that in 2000 it was less than 2%. 
The growth of online courses poses additional challenges for faculty development. 
These courses require both pedagogical and technological skills, as well as the estab-
lishment of entirely new structures and processes. They also require a different dynamic 
between teachers and students, facilitated by technology and organisational arrange-
ments [7]. 
The increase in the number of students, lecturers and tutors has underlined the central 
importance of faculty development for universities offering a significant number of 
online courses. This is particularly relevant for telematic universities, where the entire 
course offering is online. 
In online universities, where courses are normally delivered online, lecturer and tutor 
training has always been a key focus in view of the very specific technological and 
organisational environment [8]. This paper presents an example of a strategic continu-
ous training programme for lecturers and tutors to ensure an appropriate approach to 
learning design and operational skills. 

 

231



 

2 Faculty Development in eCampus University 

In 2022, eCampus University established a University Commission for Faculty Devel-
opment, consisting of teaching and learning experts, professors, and senior tutors from 
all five faculties of the University. 

The Commission has the following responsibilities: 
a) Designing and implementing the university's continuing education plan.
b) Monitoring training outcomes and reporting to Quality Assurance.
c) Ensuring coordination between all functions and areas involved in the training
process.

The continuous training plan is structured around collegial training meetings, followed 
by remote workshops that allow learners to work directly in the university's digital en-
vironment with the support of experts and tutors. 
In terms of university infrastructure, an important milestone was the establishment of 
the eCampus Academy in August 2022. This dedicated e-learning infrastructure sup-
ports university staff, including office staff, lecturers and tutors. It provides training 
environments for the University's main systems (Eppi, ECCE, ESSE3) that simulate the 
activities carried out by lecturers for teaching purposes. These activities include up-
loading teaching materials, managing student communication through messaging, pre-
paring and marking exams, and more. As a result, training and workshops no longer 
need to be conducted on production environments or with simple slides. 
The primary role of the eCampus Academy is to support the professional development 
of various stakeholders within the university, ensuring their continuous growth and for-
mal recognition of their skills. 
With regard to the first results of the Faculty in eCampus work plan, from August to 
May 2023 (data updated on 23 May 2023), a total of 1,381 people have been trained, 
including lecturers, course tutors and course orientators. In addition, 352 badges have 
been awarded. In addition, 144 synchronous distance learning webinars totalling 564 
hours and 29 face-to-face training sessions totalling 202 hours have been delivered. 
There are currently 352 backend users with high level profiles who can enter the names 
of people to be trained on the portal. In addition, there are currently 10 active courses. 
The University's continuous training plan is designed for both beginners and experi-
enced teachers, and mixed teams are formed to facilitate the exchange of experiences 
and best practices. 

3 Results 

In the near future, there will be a significant increase in the number of users and training 
hours involved in Faculty Development. This growth will result from the active partic-
ipation of current faculty members and the recruitment of new faculty members with 
diverse educational backgrounds. In addition, the organisational aspect of Faculty De-
velopment will be strengthened by the introduction of mentoring figures who will pro-
vide more personalised and informal support. 
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Another challenge that will arise is the implementation of a systematic evaluation pro-
cess, which will include the incorporation of specific indicators into the quality assur-
ance system for teaching and research. This will require the development of an evalua-
tion system for lecturers trained through the University Commission programmes. A 
comprehensive analysis of the entire faculty system on eCampus will also be carried 
out so as to gain insight into the positive results. 
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1 Introduction 

In the research field of educational technology, Belt and Lowenthal’s [1] literature 
review of scholarly articles, published from 2013 to 2018, highlighted how the 
integration of digital technologies into the teaching/learning processes can be a central 
issue for Faculty Development (FD) initiatives. 

Besides, the recent pandemic emergency has encouraged a further development of 
studies on weaknesses and potentialities of teaching at a distance and higher education 
systems gained the opportunity to rethink strategic solutions at the organizational 
[2][3], methodological and infrastructure level in order to enhance the adoption of 
learning technologies and develop the related teaching skills of faculties [4]. 

Starting from this scenario, the SIPED work group 'Faculty Development and 
University Teaching'1 planned to carry out a systematic review and investigate some 
central aspects of the research field of FD, including the impact of technologies on 
teaching methods, learning processes and evaluation systems [5]. Specifically, this 
contribution presents the first results of the sub-group of researchers who worked on 
the role of technologies both as means in the professional development of teaching 
approaches and methods and as disciplinary focus of faculty’s training. The overall 
objective is to investigate the extent and implications of technology integration in FD 
processes (at individual, community and organizational level). 

2 Review overview 

The SIPED sub-working group 6 addressed FD in connection with the areas of 
Instructional Technologies. The review started from identifying the research question: 
“What are the possible interactions between instructional technologies and FD in 
Higher Education?”. The second step, according to the Prisma framework [6], was the 

1 Società Italiana di Pedagogia (SIPED), Faculty Development and University 
Teaching work group, <https://www.siped.it/gruppi-di-lavoro/faculty-development-e-
didattica-universitaria/>.  
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definition of the key words to be used to search the three selected databases: Scopus, 
Web of Science and Google Scholar. Finally, after an extensive discussion, the 
following key words were chosen: “faculty development”, “higher education”, 
“technology”, “digital”, “online”. Inclusion and exclusion criteria were agreed among 
the different sub-groups and a time frame of five years was set (2017-2022) when 
searching for published research outputs written either in Italian or English. The search 
was developed using the following strings, that were identified after the needed checks 
and refinement: (1) Scopus: (LANGUAGE(italian or english) AND TITLE-ABS-KEY 
("faculty development" and "higher education") AND TITLE-ABS-KEY (digital or 
technology or online) AND NOT TITLE-ABS-KEY (school)) AND PUBYEAR > 
2016 AND PUBYEAR < 2023 AND ( LIMIT-TO ( OA,"all" ) ): (2) Web of Science: 
((((PY=(2017-2022)) AND LA=(Italian OR English)) AND TS=("Faculty 
development" , "higher education")) OR TS=(digital, technology, online)) NOT 
TS=(school), (3) Scholar: "faculty development", AND "higher education", AND 
(technology, OR digital, OR online) –school. The search process through Scholar did 
not allow researchers to set the time frame within the string and we had to refine the 
research on the result list. 
The additional inclusion criteria regarded the type of publications, that is, open access 
documents only (journal articles, book chapters) excluding conference proceedings and 
books. 
The final data (as resulted on 13-02-2023) showed: 48 records on Scholar, 685 on Web 
of Science, 108 on Google Scholar. 
The three categories proposed by Bergquist & Phillips [7] (attitudes, processes and 
structures) in their formalization of FD and instructional technologies were used for an 
initial coding process.  Authors define “attitudes” as the actions or programs targeting 
the attitudes of the academic personnel, the “processes” deals with the change in 
organization connected directly to FD, while “structures” are connected to the 
organization asset to support FD (i.e. organization or IT assets).  
The abstract screening had the objective to furtherly exclude papers/outputs not 
relevant to the objective of the study, and to proceed with an initial coding process for 
the remaining research items. The screening results show the following data organized 
around databases and categories (table 1): 

Scholar (108) Scopus (48) Web of Science (685) 
Discarded 31 18 562 
Full text analysis 
needed 
Attitudes 1 4 10 
Processes 3 19 10 
Structures 0 1 12 
Reviews 32 2 61 

In conclusion, this first screening produced as results: 15 research outputs for the 
category of attitudes, 32 in processes, 13 in structures, 43 papers were identified as 
needing further reflection and analysis and 95 were coded as reviews; the total number 
of items that were discarded is 643. The analysis of the full papers will engage all group 
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members who will triangulate their coding process and share a sub-categorization 
proposal in order to organize the presentation of the results.  
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1 Introduction 

The goal of faculty development is to promote upskilling of the instructional com-

petencies of university teachers. One of the most critical issues is evaluating the effec-

tiveness of the training; to this aim, defining an evaluation plan beforehand is crucial 

[1]. Kirkpatrick’s Four Levels of Training Evaluation [2] is a popular model to evaluate 

the efficacy of training within an organization. It consists of 4 levels: reaction, learning, 

behavior, and results, each level being measured trough different indicators defined a 

priori. The Teaching and Learning Development (TILD) project is a faculty develop-

ment research-formation program that has been active from 2020 to 2022 at the Uni-

versity of Foggia [3]. Its main goal is to promote student-centered education and active 

learning and is aimed at  all teachers (researchers, associate, and full professors). The 

scientific committee of the program planned the evaluation of the impact for all four 

levels. This article evaluates the effectiveness of the training at the Results level through 

the analysis of the syllabi of participants before and after training. The course had 14 

modules, of which two were dedicated to the writing of an effective syllabus (Table 1). 

RQ1: Did participants write more effective syllabi post training? 

RQ2: Which parts of the syllabi were most affected by the training? 

Table 1. Modules of the TILD training dedicated to writing an effective syllabus. 

Mod-

ule n. 

Content Duration Teacher 

2 6 Video-lessons (asynchronous) 56’ total Anna Serbati 

2 1 Workshop (synchronous) 240’ Anna Serbati 

2 2 Syllabus evaluation exercises (asynchronous) 30’ each Anna Serbati 

3 4 Video-lessons (asynchronous) 30’ total Catherine Riley 

3 1 Workshop (synchronous) 120’ Catherine Riley 
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2 Material and Methods 

The method of choice was a pre-post analysis adopting a convenience sampling. Teach-

ers who participated to the TILD program were invited to submit their syllabi for the 

current academic year (2022/23); as an incentive, a small money prize was allocated 

for syllabi who would pass a certain quality threshold. The syllabi of the same course 

for a previous academic year (2020/21) were recovered via the University platform. The 

syllabi were assessed according to the rubric developed and validated by Serbati et al. 

[4], which was slightly adapted to assign numerical values to the different indicators, 

up to 100. The scientific committee named seven expert evaluators, including research-

ers, post-docs, and PhD students, who evaluated the syllabi from October 2022 to Jan-

uary 2023. Several steps were taken to ensure reliability and validity of the process: 

• A first training webinar held by Anna Serbati to explain the assessment instrument. 

• An open meeting to discuss the rubric and its adaptation for the aims of the project. 

• A preliminary phase during which 6 sample syllabi were independently evaluated, 

followed by an open discussion to develop common evaluation criteria. 

• Six evaluators were divided in couples according to their relative evaluation crite-

ria (Cohen’s k= 0.7, 0.9 and 0.9 for the three couples). The seventh evaluator op-

erated random triangulations with all couples to ensure internal reliability. 

• Specific cases were discussed in an open meeting with the participation of mem-

bers of the TILD scientific committee. 

3 Results 

A total of 125 syllabi (59 pre and 66 post) were analyzed; in 7 cases, the pre- syllabus 

was not available, as in previous years the course was not active or held by a different 

teacher; those cases were excluded from the analysis. Overall, the mean overall score 

of the syllabi went from 48.7(±11.6)/100 to 72.6(±15.5)/100 (p<0.001, Wilcoxon’s 

signed-rank test). We further analyzed within the syllabi the three sections whose topic 

were most addressed by the TILD program: learning goals (LG), teaching methods 

(TM), and assessment methods (AM). All the sections presented the same, statistically 

significant, upwards trend in pre-post analysis. However, whereas TM was the section 

that shown the biggest pre-post difference, from an average of 6.02±(3.64)/20 to 

13.5±(6.01)/20, AM showed the lowest net increase, from 5.62±2.10/15 to 

8.67±3.04/15.  

4 Conclusion 

These preliminary results could partially be explained with the prevalence that teach-

ing and learning methods had in the overall course structure compared to the topic of 

assessment. Therefore, a pre-post analysis of course syllabi can offer both an indication 

of the impact of a faculty development program at the results level as well as an indi-

cation of areas of improvement for further iterations of the training.   
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In the pandemic aftermath, quality teaching in Higher Education gained momentum 

[1], [2]. In this regard, the implementation of faculty development (FD) should not be 

linked solely to attending courses [3],[4],[5]. Ensuring the significance of innovations 

in FD requires a careful initial examination of the context, a continuous monitoring of 

the investments made and of expected returns in terms of professional learning, moti-

vation and effective application of techniques and resources in class. Most importantly, 

there is a need of to evaluate students’ engagement, participation, satisfaction and learn-

ing achievements after supporting academic teachers to apply new teaching methods. 

Therefore, care should be taken to verify the validity of the training proposals and their 

technical management, as well as its sustainability. In such a scenario, generating edu-

cational data, as well as sharing them to improve teaching-learning processes and prac-

tices, could be part of a culture of quality [2]. While artificial intelligence (AI) technol-

ogies continue to grow, data-driven practices could integrate the academic commu-

nity’s efforts to understand, discuss and foster the quality of pedagogies. Nonetheless, 

this is a double-edged sword, since data driven practices need to be carefully connected 

with organizational processes and culture [6]. As a result, the adoption of data-informed 

systems should not be deemed as a “take out of the shelf” solution, but as a tailored 

instrument, incorporating new spaces for participation from the outset of such systems. 

Moreover, a data culture in Higher Education should promote reflection about teaching 

and learning practices, the quality system, and the performance of the university (What 

is measured? For which purposes?). Accordingly, since 2021, the University of Padua 

has established the Monitoring Group for the already established Faculty Development 

programme “Teaching4Learning@Unipd” (or T4L), which was launched in 2016.  The 

group investigates the outcomes of the T4L programme, building on existing data 

points, and discussing the available sources of information, already created by the uni-

versity. This effort aims to inform stakeholders about the progress of such FD activities. 

The Monitoring Group is multidisciplinary and supported by multiple skills, including 

institutional advisors, researchers, experts of innovative teaching (change agents) and 

technical administrative staff of the Service Accreditation and quality of teaching. 

In this paper, we report the progress of the research carried out by the Monitoring 

group. Following an initial report exploiting panel data to estimate the impact of inno-

vative teaching on students’ learning [7], our study focused on self-reported measures, 

examining students and teachers’ perceptions regarding the implementation of active 

methods in class. We collected 241 valid responses from academic teachers (113 T4L-

trained and 128 non-trained teachers) and 130 from students of trained teachers.  
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Through a one-way non-parametric multivariate analysis test (PERMANOVA), we 

found a statistically significant difference between the T4L and non-T4L teachers (in 

favour of the former) in the application of technology-mediated interactive methods, 

both in the classroom and with distance-learning (F(1, 231) = 7.71, p < .001).  We 

hypothesised a positive relationship between the perception of implementation of meth-

ods by the teacher and a corresponding perception by the students. We indeed estimate 

a Pearson correlation of 0.42, which is statistically different from zero with p-value < 

.0001 (t = 9.43). 

In addition, we also observed higher motivation and self-reflection on teachers’ own 

teaching competence as well as pedagogical relationships among T4L-treated instruc-

tors (F = 9.08, p < .001). Finally, consistent with other studies, we also found a per-

ception of higher relative workload in making changes to curricula and classroom ac-

tivities from an active teaching perspective: (χ² = 4.363, p-value < .05).  The results are 

discussed in light of the monitoring approach, the sustainability of the measurements, 

and the forms of dissemination oriented towards a culture of quality that is both data-

driven and participatory. 
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