Al for Math: Teaching, Learning and Beyond

This talk explores the development and deployment of an Al-driven tutoring system
for a Calculus and Analisi Matematica courses, created within the ALM@ project
(PNRR Mission 4) and integrated into the RITA (Ripassa In Tutta Autonomia)
platform at Sapienza University of Rome.

It is designed to be fully accessible to a broad, multidisciplinary audience—including
non-STEM researchers and doctoral students.

The Ai tutor is conceived strictly as an interactive "personal trainer" for study, the
system assists students by answering course-related questions, generating
exercises, and guiding them step-by-step toward solutions. Crucially, the Al tutor
does not take the place of the educator: while the digital tool facilitates autonomous
practice and immediate feedback, the instructor remains the central authority
responsible for delivering instruction, guiding deep understanding, and cultivating
critical thinking.

The talk will demonstrate how a single technical foundation can produce markedly
different pedagogical behaviors through targeted configuration:

o A Socratic Tutor: Prompts students with guiding questions so they construct
solutions themselves.

e A Proof-Oriented Tutor: Emphasizes formal rigor and structured mathematical
reasoning.

o Domain-Specific Customization: Uses curated course materials to prevent Al
"hallucinations" and ensure total alignment with the syllabus.

Live queries will be conducted during the session to compare these tutor profiles in
real time.

The closing section broadens the scope beyond the classroom, demonstrating how
the core techniques used to build effective educational tutors—curated domain
corpora, targeted retrieval, and stepwise reasoning—can be directly transferred to
scientific research, offering valuable blueprints for designing specialized machine
learning models across diverse academic disciplines.



