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EXTENDED ABSTRACT

Context. In recent decades, digital transformation processes
have had a significant impact on educational practice. In Italy,
as in many other countries, particular attention is paid to the
development and implementation of digital technologies in
schools and universities. In the daily activity of a modern
teacher, characterized by a multiplicity of tasks and respon-
sibilities, the effective use of modern technologies becomes
a crucial factor for successful teaching. In the emerging field
of ChatGPT for Education, numerous scientific articles have
been published that explore the application of pre-trained
language models in education. For example, some studies
have proposed the use of these models for the automatic
generation of quizzes [1], while others have demonstrated their
potential in supporting the creation of programming exercises
and code explanations [2], as well as in producing content
and activities for disciplines such as English, geography,
mathematics, science, and medicine [10], [12]. Large language
models (LLM) can also assist teachers in lesson planning and
in designing inclusive and differentiated learning activities [3]—
(81, [13], [15].

Goal: The study aims to reduce the complexity of course
design and make it more accessible, faster, easier, technologi-
cally advanced, and student-centered in the classroom context.
The complexity being addressed refers to the challenges that
teachers face when they have to design complete courses and
lessons from scratch: identifying competencies and learning
outcomes, structuring Units of Learning Activities (UDAs),
creating individual lessons, preparing teaching materials such
as slides, assessments, and activities, ensuring inclusivity and
personalization for students with special needs, and main-
taining coherence with educational standards and their own
teaching methodologies. The tool does not aim to replace
the teacher’s role as an educational professional, but to offer
structured, customizable suggestions that can be integrated and
improved by teachers according to their needs and pedagogical
choices.

Motivation. As artificial intelligence increasingly permeates
all areas of human activity, it is becoming crucial for teachers
to quickly master the new capabilities of this technology. By
integrating Al tools into lesson design and classroom activities,
educators can leverage these innovations to improve teaching
outcomes, adapt to evolving student needs, and foster more
engaging and inclusive learning environments.

Novelty. In our work, we treat lesson planning for computer
science as an integral part of the educational process within
the context of the academic year. We consider several crucial
factors, including the classroom context, students’ cognitive
level, pace of learning, and the presence of students with
special educational needs. Moreover, the tool enables teachers
to tailor the generated material to the specific needs and
teaching methods of their classroom, ensuring flexibility and
customization. In particular, teachers can modify the difficulty
of the content, integrate various teaching methodologies, and
remove or add parts to adapt the materials to specific time
constraints and instructional objectives. Notably, to the best
of our knowledge, this is the first study focusing on the entire
course curriculum and lesson planning for computer science
using GPT-40 in secondary school education.

Description of the Aula Nova tool. AulaNova aims to
simplify and accelerate the preparation of teaching materials in
the computer science field, aligned with educational standards
and inclusive practices. Teachers provide essential input, such
as subject, school type, and specific classroom context, through
free text entries expressed in natural language, with particular
attention to the presence of students with special educational
needs. The system guides teachers through three main phases:
the generation of an instructional design, lesson planning, and
the creation of simulated lessons with supporting materials.
The tool first generates a detailed teaching plan that includes
all the UDA scheduled for the school year. Next, after selecting
the relevant UDA, teachers can generate a list of lessons and
choose which lesson to plan in detail. The simulated lesson
creation phase is divided into two sub-phases. The pre-active
phase covers lesson design, including a description of the
classroom context, dispensatory measures, and compensatory
tools for BES students, involved skills and knowledge, edu-
cational objectives, prerequisites, teaching methodologies, any
authentic tasks, assessment criteria, and verification methods.
The active phase involves using the prepared materials to
deliver the lesson, facilitating student interaction, and present-
ing the topics. Additionally, AulaNova supports the creation
of assessment materials, including prerequisite checks and
evaluations of lesson objectives in both written and oral form,
to reinforce the lesson. Each content can be adapted by the
teacher before or after generation with specific feedback. At
the end of the process, all materials can be exported in a
compressed folder containing the instructional design in Word
format, the simulated lesson in PowerPoint format, student



self-assessment diaries, prerequisite checks, and written and
oral tests for assessing the achievement of lesson objectives,
all in Word format.

Methodology. We recruited N=60 adult teachers enrolled
in a 60-credit secondary school computer science teaching
qualification course. These participants already hold an aca-
demic degree and are developing pedagogical skills needed for
certification. As mature, motivated educators, they are familiar
with digital tools and open to adopting innovative approaches,
such as LLM-based systems, to support their teaching. To
evaluate the tool, we designed three post-experiment ques-
tionnaires focusing on usability, satisfaction, and technology
acceptance. To optimize the performance of the LLM in
generating relevant and context-aware outputs, we employed
advanced prompt engineering techniques, including persona
patterns and output templates, as well as Retrieval-Augmented
Generation (RAG) to instruct the model to provide precise and
tailored responses. The evaluation criteria and measurement
approach were inspired by established practices in the field of
software metrics and quality assurance [9], ensuring that the
questionnaires were both rigorous and relevant to educational
technology, and we followed the ACM/SIGSOFT Empirical
Standards'. We decided to use a Likert Scale with five values
[11] for qualitative studies in software engineering. In terms
of reporting, we employ the guidelines by Wohlin et al. [14].

Experimental Study in Progress. The preliminary results
indicate that the teachers involved in the study had a very
positive experience with the tool, reporting high levels of
perceived usefulness, productivity, and ease of use. The overall
scores were consistently high, with most participants rating
the tool between 4 and 5, confirming its value as an intuitive
and effective resource for lesson planning. General comments
echoed this sentiment, highlighting the well-structured nature
of the experiment and the practical advantages of the tool in
preparing teaching materials. Teachers particularly appreciated
the ease with which they could customize the materials, simply
providing natural language feedback, the presence of a struc-
tured starting point for planning, and the reduction in cognitive
load due to the tool’s clean and straightforward interface.
Suggestions also emerged to enhance the tool with features
for managing user accounts and storing institution-specific
teaching materials, further expanding its utility. Overall, the
experience highlighted AI’s potential as a collaborative teach-
ing partner, providing intuitive, well-organized, and innovative
educational resources.

Conclusion and future work. Using GPT-40 in education can
significantly reduce lesson planning time and help create inclu-
sive, personalized materials. However, effective use requires
carefully composed prompts that consider class context and
student learning styles. While offering great potential, GPT-
40 also poses risks such as inaccuracies and overly generic
content, highlighting the need for careful oversight. Future
plans include extending GPT-40’s application to more subjects

IThe ACM/SIGSOFT Empirical Standards: https://github.com/acmsigsoft/
EmpiricalStandards

and educational levels to further support teachers in delivering
engaging, personalized learning experiences.
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