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MESA DOCENCIA 4 550

USING SOCIAL ROBOTS AND STORYTELLING FOR PERSONALIZED
AND INCLUSIVE MATHEMATICS LEARNING

Antonio Vitale* and Umberto Dello lacono
U. degli studi di Macerata (Italia)* and U. degli studi della Campania “Luigi Vanvitelli” (Italia)

Artificial intelligence (Al) is a very powerful technology that many people now use almost as a
routine. The impact of this new technology has already been felt in many areas of society, and
education is not to be excluded. Artificial intelligence in education, called AIED, promotes the
development of learning environments that are as inclusive as possible. The use of social robots can
be helpful in making this happen, also in mathematics education. Nowadays, these robots are
entering educational settings, where they are being mainly used for inclusive and personalized
learning.

Universal Design for Learning (UDL) is a very powerful tool for inclusive educational design. It is
an educational framework aimed to address the specific needs of each learner, including learners
with special educational needs, by using teaching strategies and technological tools. In particular,
the first principle of UDL, that of representation, can provide an opportunity for all students to
access information (e.g., data from a mathematical problem).

Narrative can also be seen as a fruitful tool for inclusive mathematics learning. It represents the way
in which the individual, as a socio - culturally situated subject, organizes her experience. In
accordance with Bruner, narrative thinking can support logical thinking. For this reason, story -
problems, that is, problems situated in a narrative context, can foster all students’ understanding of
the problem situation and, as a result, facilitate problem - solving processes.

An effective implementation of UDL, by using Al technologies, can lead to a personalization of
each individual learner’s learning experiences fostering the development of skills on both cognitive
and affective levels. We used the social robot Pepper to implement inclusive and personalized
learning paths in mathematics. Pepper is a robot that can act as a mediator between students and the
learning environment. It facilitates communication, provides emotional support, and encourages
active participation.

In this paper, we examine the cooperation between the first UDL principle (i.e., providing students
with multiple forms of engagement), the mathematical story-problems, and Al challenges. Al can
be seen as a key link between static and dynamic mathematical storytelling by using Pepper to
personalize learning. We carried out a pilot case study in which we implemented a mathematical
story-problem told by Pepper, who responded in a personalized pattern based on the student’s
answers. In this way, the learner played an active role in the resolution process. The research
inquiry focused on the interaction between Pepper and six learners. Preliminary findings showed
involvement of all students in solving the story-problem through the dynamic and personalized
model with Pepper. Combining UDL practices with the characteristics of social robots, such as
Pepper, can promote equity, inclusion and involvement of all students.

Keywords: Inclusive mathematics education; Universal Design for Learning; Social Robots;
Educational Robotics; Narrative.
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