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Abstract

The contribution intends to illustrate the research carried out within the Learning Technologies
laboratories of the specialization courses for the support of pupils with disabilities or Special
Educational Needs (SEN). The research, addressed to the Universities of Sassari, Modena and
Reggio Emilia and Trieste, sought to investigate the impact that Al can have in the education
process. To answer these questions, a questionnaire was administered to a sample of 263 trainees
to survey their views on the use of Al as a support for students with disabilities and other special
educational needs and inclusive processes. The results of this survey highlight the views of
trainee teachers on the strengths and weaknesses of Al in the inclusive teaching and learning
process with SEN.
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1. Introduction

There is a lot of excitement in the school world these months, especially among teachers, because
of the use or non-use of artificial intelligence (Al) tools (De Kerchove, 2019). Such tools are, without
a doubt, capable of performing exceptional performances, such as the production of text, images,
objective evidence and many other cognitive products typically produced by humans (Mc Kinsey,
2020). Moreover, the technologies are now integrated into the informal and nonformal learning
appendage with which we are all equipped, the smartphone, and therefore, like it or not, everyone
finds themselves using them (Vincent- Lancrin, 2020). Over the past decade, the international
literature has highlighted the central role of digital technologies in supporting inclusive processes
and, concomitantly, the need to promote strong digital competencies in education professionals
(Touretzky et al., 2019).

The history of artificial intelligence-based “conversation models” has been, revolutionized by a new
comer in the big tech business world: OpenAl. This company was founded in December 2015 in San
Francisco, by a group of entrepreneurs, including Elon Musk CEO of Space X and Tesla, Reid
Hoffman, co-founder of LinkedIn, and Peter Thiel, co-founder of PayPal (Musk later in 2018, exited
the board).

The mission of Open Al, from its origins, is to promote and develop tools for artificial intelligence
“and ensure that artificial intelligence is an asset for all humanity,” an ambitious claim, perhaps
really too benevolent, for a for-profit venture with a character that is, as we shall see, very
aggressive and dynamic. From its origins OpenAl has focused on developing deep learning and
machine learning algorithms to process natural language (Natural Language Processing - NPL). In
2016, OpenAl introduced the Generative Pre-trained Transformer (GPT) architecture-literally
“Generative Pre-trained Transformer”-which based on initial training on a specific dataset
generates text, summaries, and natural language responses from user input (Payne, 2024).

That is, GPT acts by progressively and successively identifying the most determinant elements of
the input itself, which is why this technology is also known as the “attention network” (Vaswani, et.
Al., 2017).

As of Nov. 3, 2022, Chat GPT realise 3.5 was made available online (Chat GPT-4 was also released
on March 15), an artificial intelligence that enables it to generate very accurate natural language
responses to questions posed to it in a dialog box quite similar to those used for a text chat such as
WhatsApp.

The software architecture that enables this type of new human-computer interaction is based on
Large Language Models. This is a subdomain of Artificial Intelligence that uses machine and deep
learning applied to huge amounts of textual data to simulate-it is important to reiterate this-human
conversational responses (Rivoltella, 2020).

When a question or more generally a request is made to ChatGPT its “conversational model” uses
transformer multilayer neural network technology to process, and analyze the text of the question
by comparing it with the databases on which it has been “pre-trained” to generate, then, also based
on Web sources, its natural language response.

More specifically, “generative pre-training” (supervised machine learning), aims to provide the
system with the ability to predict according to a statistical model what the next word within a
sentence or set of sentences entered as a prompt within its dialog box will be.

A machine learning (deep learning) model specializes in processing and interpreting sequential
data, which makes it particularly valuable for natural language processing tasks, consisting
precisely of a sequence of words or syllables (Marino et al, 2020).

To protect the use of Al, the European Union has already moved to protect it by preparing the
precautionary principle with the 2020 Assessment List for Trustworthy Artificial Intelligence and
the subsequent Artificial intelligence Act (EU 2021b).

1. Responsible and ethical use of artificial intelligence and enshrine the following principles;

2. Al systems should ensure the empowerment of people and ensure adequate control
mechanisms in particular:
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- the ability - for women and men - to control processes and maintain oversight of them;
- the technological robustness and security of the systems;

- theassurance of privacy and transparent data management;

- the assurance of respect for diversity, non-discrimination and equity;

- the assurance of environmental and social well-being;

- the accountability and reliability of Al systems and their outputs.

Generative artificial intelligence, in fact, is a complex machine learning model to generate original
outputs based on the data it has been trained with (DDL - Large Language Model). However, care
must be taken with the data, which is not always controlled and therefore may give incorrect
answers. In fact, the important help of Al can improve our productivity as teachers, but it cannot
replace our function as experts and instructional mediators to students, especially those with
Special Education Needs (Fabiano, 2020).

The first priority in using Al is to know is to design the prompt well. In a prompt we need to specify:

- the command we give to the Al (it must be clear and relevant);

- the specific context (the classroom or student learning level);

- the input data we can provide to facilitate the response (any data from a problem to be
solved);

- the format in which we want the answer to be given (table, map, text, etc.).

It is not easy to center the right prompt right away: very often we will have to rephrase the request
several times before the answer we want is given. One suggestion is to ask the Al directly to
recommend the prompt that best suits our requirements (Giorgiutti, 2019).

2. Research objectives

The contribution intends to illustrate the research carried out within the Learning Technologies
laboratories of the specialization courses for the support of pupils with disabilities, established in
Italy in 2011 by the Ministry of Education.

The research, addressed to specializing teachers at the Universities of Sassari, Modena and Reggio
Emilia and Trieste, sought to investigate, in this year 2024, the impact that Al can have in the areas
of a:

1. the design of materials to be used in the classroom;

2. customization and the possibility of adapting methodologies to the different needs of
students;

3. the ways in which students’ academic progress can be assessed;

4. the possibility of offering tutoring to students to 'coach' them in learning.

3. Research design

To answer these questions, a questionnaire was administered to a sample of 262 trainees to survey
their views on the use of Al as a support for students with disabilities and other special educational
needs (SEN) and inclusive processes. The results of this survey highlight the views of trainee
teachers on the strengths and weaknesses of Al in the inclusive teaching and learning process and
as a compensatory tool for students with Special Educational Needs. The research also helps to
highlight the persistence of compensatory and individual-centered views (centered on the deficits
of individual learners) on the part of teachers, to the detriment of emancipatory processes,
individuals and contexts.

This survey aimed, therefore, to understand ideas and perceptions about the role of artificial
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intelligence in inclusive teaching/learning processes as a resource but also as a possible danger to
inclusive development.

4. Research outcomes

The guestionnaire consists of four parts with a total of 28 questions. It is anonymous and can be
completed in a few minutes. The first part collects contextual data, the second part collects
knowledge of Al, the third part collects use of Al, and the last part collects perceptions of the
impact of use and expectations.

In particular, we will only use three questions from the questionnaire here. Three questions that
specifically explore the relationship between Al and inclusive education. The first two are multiple-
choice questions with the possibility of inserting a short open-ended answer. The third is open-
ended.

To begin, it is important to note that 85% of the sample is female, while 14% is male, and only 1%
identifies as non-binary. The most represented age groups are 40-49 years, with 37.6%, and 30-39
years, with 33.5%. Following these are the 50-59 age group (18.6%), 21-29 years (7.6%), and those
aged 60 and above (2.7%).

The majority of the sample (67.3%) holds a bachelor's degree (as they are secondary school
teachers), but 29.7% also have a postgraduate qualification (such as a PhD, Master’s, or other).
Additionally, 38.8% teach at lower secondary schools, while 38.4% teach at upper secondary
schools. A further 22.8% are not currently teaching.

Despite the course being designed as a teaching qualification program, nearly half (47.3%) report
already being in the workforce, falling within the range of those with 4 to 10 years of professional
experience.

How do you think Al could be used for students with
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Fig. 1How do you think Al be used with students with disabilities or SEN

The first question (fig. 1), specifically referring to how Artificial Intelligence could be used
with students with disabilities or SEN, received significant responses. The answer that
gained the most consensus was “To provide tailored learning experiences for the diverse
needs and abilities of students” (179 preferences), followed by the second most chosen
answer, “To design materials for use.” Both responses highlight a fairly clear area of
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expertise among the interviewed teachers: the personalization of teaching and learning.
While the first question explored intentions, the second question reveals how Al is
actually used by teachers in training. The percentages confirm that the second option
(fig. 2), “To provide tailored learning experiences for the diverse needs and abilities of
students,” received 110 preferences, whereas the fourth option, “To design materials for
use,” gathered 124 responses.

How do you use/have you used Al for students with disabilities and/or

DSA7T (multiple answers possible)
140
120
40
EER

I I [ | I [ | l B - = I
@ ) O ; Ly \P.'-.. ~al .52"
o # s '\&‘\
.

A (G ' o =
ol ol F e & oy =F
& P Ll __C,-"' o h".‘"' Pt FL: A e s o™
b f o £ & g s B o " P . 4
S Iy A {\\“‘ o o 5 i e‘f"
. s x h = &

:Sx' e £ i 15'.{ # & ¥ -; . =

€ 0 O b= L oaa 2
» A0 W & O id 3 9 L =

B ] . o 0 o o .
v W A5 & \‘
L G e \\'\_;

Fig. 2 How do you used Al with disabilities or DSA

When comparing the responses provided with the available literature, a strong
correspondence emerges between the perspectives identified by various authors and the
statements made by the interviewed students. Numerous studies highlight that one of
the most promising uses of Al in inclusive education is the development of personalized
assistive technologies for individuals with disabilities (Smith et al., 2023). Student
responses indicate that Machine Learning (ML) can be employed to identify effective
teaching methods by analyzing classroom interactions in real time, discovering the best
strategies for each student, and enhancing educational outcomes through personalized
instruction. Other studies emphasize how Al can enhance learning for students with
specific challenges, for example, by personalizing educational activities to support those
with learning disorders in reading, writing, and mathematics. Furthermore, Al can act as
a writing assistant for individuals with dyslexia, correcting frequent errors and adapting
teaching materials to individual needs (Zhai et al., 2023). At the same time, it can enrich
the educational experience of students from diverse cultural backgrounds by offering
personalized learning experiences and fostering their engagement in the classroom
(Salas-Pilco et al., 2022).

However, effectively using these tools does not require being “Al experts” but rather
having a clear mastery of educational objectives and teaching pathways. The
interviewed students highlighted the need for support in inclusive planning and the
personalization of educational pathways. Still, it is crucial to have a clear vision of the
desired teaching materials before assessing the potential of artificial assistants. Only a
solid understanding of educational objectives allows for the targeted and effective use of
Al, maintaining coherence between the tasks assigned to Al tools and the reference
pedagogical paradigms. Technology, therefore, should be seen as a support, not as a
substitute for educational design.

Requesting an artificial assistant to generate content without having the expertise to
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evaluate it- or without consulting expert colleagues-can lead to counterproductive
outcomes. It is essential that users can understand and interpret the results, ensuring their
appropriateness and relevance. The effective use of an artificial assistant involves several
steps: selecting the most suitable tool, formulating a prompt aligned with the objectives,
critically analyzing the output, and revising it if necessary. This approach ensures that the
human component remains central, preserving the dignity, authorship, and responsibility of
the educator in the educational process.

Artificial assistants should never be used to relieve teachers from significant tasks related
to learning and professional development. Such activities always require the direct
involvement of teachers to ensure pedagogical validity and adaptation to students’'needs.
This concept has also been emphasized in previous studies (Bocchi & Bortolotti, 2023),
which highlighted the challenges faced by special education teachers in educational
planning. Inclusive teacher training thus represents a strategic lever for promoting quality
education that fosters the inclusion of all students. Information and communication
technologies (ICT) can serve as a privileged tool for realizing this change, provided they are
integrated into thoughtful educational planning. ICT, indeed, offers powerful support for
promoting communication, learning, and breaking down barriers that lead to school
exclusion. However, they cannot replace the professionalism of teachers.

We conducted an initial exploratory analysis using NVivo14 for question 9 “How could Al
be used to support inclusion processes?” (fig. 3).
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Consistently with what was previously observed, teachers focus on Al’s ability to assist
them in the design phase, particularly regarding the personalization of educational
interventions. In fact, following a semantic analysis of the open-ended question that
specifically asked how Al could be used in inclusive learning processes, many responses
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highlighted the support it could provide in personalization, goal identification, and
subsequent planning. The words identified as most significant were: personalization,
tool, learning (fig. 4.5,6).

5.Final reflections

The survey revealed that 33% of the sample have never used Al for inclusive teaching, while 14.6%
have never taught at all. Moreover, 64% of respondents reported that they have rarely or never
used Al in the past, emphasizing the pressing need for specific training on the application of Al in
education. The sample consisted of teachers in training from the support TFA programs in Sassari,
Trieste, and Modena-Reggio Emilia. Moving forward, it would be valuable to extend the survey to
include in-service teachers, not just those in TFA support training, to gain a more comprehensive
perspective. Al can play a significant role in customizing lessons to meet the individual needs of
students and designing innovative teaching materials. It is also a compensatory tool, providing
tailored learning experiences and facilitating the inclusion of students with Special Educational
Needs (SEN). Teachers are increasingly aware of the potential of Al for inclusive teaching and can
identify its functional applications in this context. However, creating literacy in the use of Al is
essential to maximize its effectiveness. While it has the potential to transform traditional didactic
methods, it raises the question of whether Al alone is sufficient or if broader pedagogical changes
are needed to truly revolutionize teaching practices.

The introduction of ChatGPT and other artificial intelligence technologies has marked a
turning point for teachers participating in specialization courses for support activities,
pushing them to update their skills and critically reflect on the impact of these tools in
education. Although the application of Artificial Intelligence (Al) in the education of
students with disabilities and Special Educational Needs is still an emerging field of
research, its potential is increasingly recognized. However, the use of Al to develop
personalized support for individuals with disabilities remains limited, due to scarce
academic research in this area, the lack of specialized training programs for professionals,
and the absence of regulations specifically designed to protect the most vulnerable users.
The potential of Al in learning strongly resonates with the goal of promoting inclusive
education, as highlighted by prominent international organizations such as UNESCO
(2021) and the European Union (2023). This underscores the urgency of incorporating Al
into teacher training programs to ensure that pedagogical practices can fully benefit from
its capabilities. Nonetheless, one of the main current challenges lies in the limited
knowledge of AIED (Artificial Intelligence in Education) among educators. Most teachers
lack the necessary expertise to use it effectively, and specific training programs,
particularly during initial teacher education, are still scarce (Hrastinski et al., 2019). Recent
studies indicate that the teacher training period is critical in shaping attitudes toward
AIED, a key factor in ensuring its educational effectiveness once teachers enter the
profession (Yang & Chen, 2023).

In conclusion, the targeted use of Al in specific educational areas offers a dual benefit: on
the one hand, it relieves educators from repetitive and burdensome tasks; on the other, it
fosters continuous improvement of teaching materials through the flexibility and
adaptability of digital resources. A conscious use of Al also significantly reduces
unnecessary cognitive load, enabling teachers to focus on the most meaningful aspects
of their profession.

Book of proceedings// 174


http://www.ateespring2024.unibg.it/

NS ——— The use of artificial intelligence in inclusive learning:

an exploratory investigation

Bibliography

Bocchi, B., & Bortolotti, E. (2023). Formare competenze digitali per una didattica inclusiva. Il Laboratorio TIC nel TFA
Sostegno. Nuova Secondaria, XLI (2), 231-243.

De Kerchove, D. V. (2019). L'intelligenza connettiva. L'avvento della Web Society. Napoli: Aurelio De Laurentis Multimedia.
Fabiano, A. (2020). Didattica digitale e inclusione nella scuola dell’'autonomia. Roma: Anicia.

Gui, M. (2019). Il digitale a scuola. Rivoluzione o abbaglio? Bologna: Il Mulino.

Giorgiutti, A. (2019). Qual & [limpatto sociale e democratico dellintelligenza artificiale? TEDxUdine.
https://www.tedxudine.com/qual-e-limpatto-sociale-e-democratico-dellintelligenza-artificiale

Hrastinski, S., Olofsson, A. D., Arkenback, C., Ekstrém, S., Ericsson, E., Fransson, G., ... & Utterberg, M. (2019). Critical
imaginaries and reflections on artificial intelligence and robots in postdigital K-12 education. Postdigital Science and
Education, 1, 427-445. https://doi.org/10.1007/s42438-019-00045-0

Marino, T., & Pecchio, P. (2020). Al and teaching approach in high school. In Economic and Policy Implications of Artificial
Intelligence (Studies in Systems, Decision and Control, Vol. 288, pp. 149-154). Springer. https://doi.org/10.1007/978-3-
030-45340-4_12

McKinsey. (2020). How artificial intelligence will impact K-12 teachers.
https://www.mckinsey.com/industries/education/our-insights/how-artificial-intelligence-will-impact-k-12-teachers
Payne, B. H. (2024). An ethics of artificial intelligence curriculum for middle school students. MIT Media Lab.
https://www.media.mit.edu/projects/ai-ethics-for-middle-school/

Rivoltella, P. C. (2020). Nuovi alfabeti. Educazione e culture nella societa post-mediale. Brescia: Schole.

Salas-Pilco, S. Z., Yang, Y., & Zhang, Z. (2022). Student engagement in online learning in Latin American higher education
during the COVID-19 pandemic: A systematic review. British Journal of Educational Technology, 53(3), 593-619.
https://doi.org/10.1111/bjet.13225

Smith, E. M., Graham, D., Morgan, C., & MacLachlan, M. (2023). Artificial intelligence and assistive technology: Risks,
rewards, challenges, and opportunities. Assistive Technology, 35(5), 375-377.
https://doi.org/10.1080/10400435.2023.2259247

Touretzky, D., Gardner-McCune, C., Martin, F., & Seehorn, D. (2019). Envisioning Al for K-12: What should every child know
about AlI?  Proceedings of the AAAl Conference on Artificial Intelligence, 33(1), 9795-9799.
https://doi.org/10.1609/aaai.v33i01.33019795

UNESCO (Ed.). (2021). Recommendation on the ethics of artificial intelligence.
https://unesdoc.unesco.org/ark:/48223/pf0000380455

Vaswani, A., Shazeer, N., Parmar, N., Uszloreit, J., Jones, L., Gomez, A. N., Kaiser, L., & Polosukhin, 1. (2017). Attention is all
you need. In Proceedings of the 31st Conference on Neural Information Processing Systems (NeurlPS 2017), Long Beach,
CA, USA. https://doi.org/10.48550/arXiv.1706.03762

Vincent-Lancrin, S., & van der Vlies, R. (2020). Trustworthy artificial intelligence (Al) in education: Promises and
challenges (OECD Education Working Papers, No. 218). OECD Publishing. https://doi.org/10.1787/a6c90fa%9-en

Yang, T. C., & Chen, J. H. (2023). Pre-service teachers' perceptions and intentions regarding the use of chatbots through
statistical and lag sequential analysis. Computers and Education: Artificial Intelligence, 4, 100-119.
https://doi.org/10.1016/j.caeai.2023.100119

Zhai, X., & Panjwani-Charania, S. (2023). Al for students with learning disabilities: A systematic review. In X. Zhai & J.
Krajcik (Eds.). Uses of artificial intelligence in STEM education. Oxford: Oxford University Press.
https://ssrn.com/abstract=4617715

Book of proceedings// 175


http://www.ateespring2024.unibg.it/
https://www.tedxudine.com/qual-e-limpatto-sociale-e-democratico-dellintelligenza-artificiale
https://www.media.mit.edu/projects/ai-ethics-for-middle-school/
https://doi.org/10.1609/aaai.v33i01.33019795
https://unesdoc.unesco.org/ark:/48223/pf0000380455
https://doi.org/10.48550/arXiv.1706.03762
https://ssrn.com/abstract=4617715

