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1. Introduction

1.1 Overview

What is the handbook about?

The AI2Schools Teacher Handbook translates the research outcomes of the
Erasmus+ project AI2Schools into actionable and evidence-based guidance for
secondary education. It builds on an extensive analysis of European and
national policy frameworks, curriculum documents, and scientific literature,
synthesizing insights into a coherent framework for teachers and education
stakeholders. The handbook is structured around two complementary
perspectives that underpin Al education in schools:

1. Artificial Intelligence as a pedagogical tool that can enhance and potentially
transform teaching, learning, and assessment practices; and

2. Artificial Intelligence as curricular content that students must understand to
develop digital, scientific, and ethical literacy.

From the first perspective, Al as a tool, the handbook illustrates how educators
can use freely available and GDPR-compliant Al applications to support and
enrich teaching and learning. Examples include Al-supported data visualization,
automatic feedback generation, adaptive learning environments, or generative
tools that foster inquiry and creativity. From the second perspective, Al as
content, it introduces teachers to the conceptual and didactic foundations
needed to teach about Al Data structures, algorithms, and the principles of
machine learning, as well as the ethical dimensions of bias, transparency, and
privacy. This dual approach ensures that Al becomes both an instrument for
learning and an object of learning, fostering not only technological fluency but
also reflective and critical engagement.

What is AI?

The question “What is Artificial Intelligence?” is not as easy to answer as it may
seem. There is no single, universally accepted definition. Instead, there are
multiple perspectives on what Al is, and each of them leads to different
expectations, different research traditions, and different ideas about what
intelligent machines should be able to do.

A classical way to distinguish these perspectives is shown in the table below. It
was first introduced by Russell and Norvig (2010) and is still widely used in
teaching and research.
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Table 1. Four perspectives on Artificial Intelligence (Russell and Norvig, 2010).

Computers that think humanly Computers that think rationally
leads to Human-like Thinking Machines | leads to Logic Machines

and

Artificial Superintelligence

Computers that act humanly Computers that act rationally
leads to Humanoid Robots leads to Intelligent Agents

Each of these perspectives highlights a different “direction” in which Al can
develop:

* Thinking humanly aims at modelling or even surpassing human cognition.
Sometimes associated with the idea of Artificial Superintelligence.

+ Acting humanly focuses on systems that imitate human behaviour, such as
chatbots or social robots.

* Thinking rationally describes Al as a logical machine that reasons based on
rules, proofs, and formal logic.

* Acting rationally understands Al as an intelligent agent that perceives its
environment and chooses the best possible action to reach a goal.

Based on these perspectives, we can also distinguish between Weak Al and
Strong Al

* Weak AI (or Narrow Al) refers to systems that are designed to perform specific
tasks, such as recognising speech, recommending content, or generating text.
These systems can be extremely powerful but do not have general
understanding or consciousness.

* Strong Al refers to the idea of machines that can think and understand like
humans, or even beyond. This concept is closely related to the “think humanly”
perspective and the long-term idea of Artificial General Intelligence (AGI) or
Superintelligence.

At present, all practical Al systems, including large language models, belong to
Weak Al They show impressive abilities in limited domains, but they do not
exhibit human-level understanding.

Beyond these conceptual perspectives, several international bodies have
formulated their own official definitions of Al and Al systems. While they differ
in scope and emphasis, they converge on ideas such as autonomy, learning
capability, and data-driven decision-making. See the sidebar for the definitions
used by the EU (Al Act, 2024), the OECD (2024), and UNESCO (2023).
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Definitions of AI and AI Systems

»Al system’ means a machine-based system that is designed to operate with
varying levels of autonomy and that may exhibit adaptiveness after deployment,
and that, for explicit or implicit objectives, infers, from the input it receives, how
to generate outputs such as predictions, content, recommendations, or
decisions that can influence physical or virtual environments” (European Union
AI Act, 2024)

»An Al system is a machine-based system that, for explicit or implicit objectives,
infers, from the input it receives, how to generate outputs such as predictions,
content, recommendations, or decisions that can influence physical or virtual
environments. Different Al systems vary in their levels of autonomy and
adaptiveness after deployment.” (OECD, 2024)

+Al systems are information-processing technologies that integrate models and
algorithms that produce a capacity to learn and to perform cognitive tasks
leading to outcomes such as prediction and decision-making in material and
virtual environments. Al systems are designed to operate with varying degrees
of autonomy by means of knowledge modelling and representation and by
exploiting data and calculating correlations. Al systems may include several
methods, such as but not limited to:

(i) machine learning, including deep learning and reinforcement learning;

(i) machine reasoning, including planning, scheduling, knowledge
representation and reasoning, search, and optimization.” (UNESCO, 2022)

Where Most of Today’s AI Progress Happens

If we look at current research and technological developments, one quadrant is
particularly relevant today. The field of Computers that act rationally, which is
captured by the idea of Intelligent Agents.

This perspective defines Al as a system that:

* perceives its environment,

* reasons about it, and

* chooses actions that maximise the chance of achieving a goal.

Modern Al, especially machine learning and reinforcement learning, builds on
this principle.

Large Language Models (LLMs) such as GPT, Claude, and others can also be
understood within this paradigm. They act as intelligent agents that generate
outputs based on learned patterns and goal-directed optimisation.

Most breakthroughs in Al over the last decade, autonomous systems, decision-
making algorithms, recommendation engines, and generative models, can be
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placed in this quadrant. However, discussion is ongoing whether current
advances may touch upon aspects of general intelligence.

Summary

There is no single definition of Al Instead, Al can be understood through
different lenses that emphasise different capabilities. Human-like thinking,
human-like behaviour, logical reasoning, or rational action. For today's
technological reality, the “Intelligent Agents” perspective provides the most
accurate framework for understanding how modern Al works. Including the
systems that shape our daily digital experiences. Major international
organisations offer official definitions that are broadly consistent with this
perspective and reinforce its relevance in current policy and education contexts.
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AI Fundamentals

Artificial intelligence has evolved through distinct eras. From early symbolic
systems that relied on hand-crafted rules, to knowledge graphs that organize
structured facts, through classical machine-learning algorithms, and into today's
deep-learning models and large language models. Each wave builds on the
previous one, offering new capabilities while preserving valuable insights from
earlier approaches. This layered history sets the stage for modern AI's blend of
pattern-recognition power and transparent reasoning.
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Symbolic AI & Knowledge Graphs

Artificial Intelligence has developed in several overlapping waves. The earliest
approaches, beginning in the 1950s, are today known as symbolic Al
Researchers at the time believed that intelligence could be represented through
symbols, logic, and rules that were written down explicitly. An Al system in this
tradition follows statements such as “If the temperature is above 38°C and the
patient coughs, then consider an infection.” These systems are transparent but
rigid. Their behaviour depends entirely on experts defining all relevant rules.

From symbolic Al developed rule-based systems and expert systems, which
gained popularity in the 1970s and 1980s. Such systems store domain
knowledge in the form of logical rules and produce decisions by chaining these
rules together. These systems are successful in well-defined areas such as
medical diagnosis or technical troubleshooting. A simple flowchart showing “if,
then” branches can illustrate how such systems work.

Over time, researchers realised that manually coding all rules was not scalable.
This led to the development of knowledge graphs, which represent knowledge
as networks of entities and relationships. A simple example would be: “Teacher,
works at, school” or “School, located in, city.” Knowledge graphs are widely used
in modern search engines and recommendation systems. Figure x illustrates
this approach for a small excerpt of the domain of Al Literacy. Over the years,
large domains of knowledge have been transferred into knowledge graphs, and
this knowledge is still being used as a valuable resource for analytical tasks and
training modern Al models. For instance, large parts of Wikipedia's structured
information are available in Wikidata (www.wikidata.org) terms of a knowledge
graph.

Classical Machine Learning

A major shift occurred in the 1990s and 2000s with the rise of machine learning,
which no longer relied on hand-written rules. Instead, systems learned patterns
directly from data. Classical machine-learning algorithms include decision trees,
which split data into branches based on yes-no questions. K-nearest
neighbours, which classify an item by looking at similar examples; and support
vector machines, which separate categories by finding the best dividing line in
the data. Simple visual examples, such as a tree with branches, a scatterplot
with nearest neighbours, or two clusters separated by a line, can help students
grasp the core ideas.

Deep Learning & Neural Networks
Inspired by the human brain, neural networks introduced another way of
learning. Layers of interconnected “neurons” that adapt during training. In
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these networks, each neuron receives numerical signals, transforms them
through a simple computation, and passes the result on to the next layer. The
connections between neurons act like “synapses,” each with a certain strength,
represented as a weight, that determines how strongly information influences
the next neuron. During learning, the network adjusts these weights so that the
flow of information leads to better predictions over time. This process typically
involves two key steps. A forward pass, where the network produces an output
based on its current weights, and a backward pass, where it learns from its
mistakes by comparing the output to the correct answer and updating the
weights accordingly.

Through many iterations of this cycle, the neural network becomes better at
identifying patterns, classifying inputs, or performing other tasks it was trained
for. Depending on the context, this training can happen in different ways. For
example, with labeled examples (supervised learning), by discovering structure
in unlabeled data (unsupervised learning), or by receiving rewards for desirable
actions (reinforcement learning). Altogether, this basic learning mechanism
forms the foundation upon which modern deep learning models, with many
more layers and much greater capacity, are built.

The neural network approach became extremely powerful in the 2010s, when
increased computing power and large datasets enabled deep learning, meaning
neural networks with many layers, thereby providing better performance in
high-dimensional and complex tasks. Deep-learning systems now drive
technologies such as speech recognition, image classification, automatic
translation, and self-driving cars.

Modern LLMs, Embeddings & Neuro-Symbolic AI

It is important to note that current research is exploring ways to combine the
strengths of both worlds. The ability of neural networks to recognise patterns in
large amounts of data and the clear, rule-based reasoning used in classical
symbolic Al This direction is known as neuro-symbolic Al. A simple example
helps illustrate this. A neural network might first identify animals in an image,
while a symbolic component then applies rules to interpret what these animals
might be doing or where they typically belong. This shows that earlier Al
approaches have not disappeared; instead, they continue to be relevant.
Especially when they are thoughtfully combined with modern learning methods
to support clearer reasoning and more reliable outcomes.

The most recent development in Al is the rise of large language models (LLMs),
such as ChatGPT, Claude, Gemini, or Llama. These systems are trained on
enormous collections of texts and learn to predict what word is likely to come
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next in a sentence. At first glance, this seems simple. But a crucial conceptual
step was needed to make these models work well. The introduction of
embeddings.

Embeddings allow words and sentences to be represented as numbers in a way
that captures their meaning. Instead of treating each word as an isolated
symbol, the model learns how words relate to each other. Such as the idea that
“teacher” is more similar to “educator” than to “engineer.” This was a
breakthrough, because it enabled Al systems to understand patterns and
meanings across huge amounts of text.

On top of this, a new model architecture called the Transformer made it
possible to process text much more efficiently. Unlike earlier models,
Transformers can look at all words in a sentence at once, recognise patterns,
and understand context far better. This combination of embeddings and
Transformers paved the way for the large language models we use today.
Because of these innovations, LLMs can now summarise texts, answer
guestions, explain concepts, generate images, translate languages, and support
teachers by creating or adapting teaching materials. A helpful way to imagine
this is to think of an advanced auto-completion tool. One that can continue not
just a sentence, but entire paragraphs in a meaningful and context-aware way.

Over the past years, Al has undergone a fundamental shift. Instead of
programming systems by explicitly defining rules, we now rely on data-centric
Al In this approach, the quality and selection of training data, and the way a
model is trained, are often more important than the algorithms themselves. For
teachers, this means that today's Al systems “learn” from examples rather than
instructions, making data preparation and responsible data choice essential
parts of modern Al development.

Summary

Looking across the decades, Al has evolved from rigid rule-based systems to
flexible learning-based systems, and today toward hybrid approaches that
combine statistical learning with structured reasoning. Current trends include
more efficient models, better integration of symbolic knowledge, improved
safety and transparency, and the development of Al-literacy skills for both
teachers and students. This historical progression can be shown in a timeline
from “Symbolic AI” to “Machine Learning,” “Deep Learning,” and “LLMs,” with
neuro-symbolic Al appearing as a bridge between older and newer concepts.

Co-funded by M
the European Union 9 A a@Chools




Brief overview of Al in education

Artificial intelligence is rapidly reshaping educational practice worldwide. It
offers new possibilities for personalized learning, data-driven instruction, and
innovative pedagogical designs, while also raising important ethical and
organizational challenges. International bodies such as UNESCO have
highlighted the transformative potential of generative Al (GenAl) in teaching
and research. They urge a human-centered, inclusive approach that balances
technological affordances with safequards against bias, disinformation, and
inequitable access (UNESCO, 2023). At the national level, a handful of countries,
including China, Finland, Singapore and Spain, have already launched strategic
programs or teacher-training initiatives to embed AI concepts into school
curricula. Nevertheless, most education systems remain in an early stage of
systematic integration (UNESCO, 2023).

In Germany, policy documents from the Kultusministerkonferenz (KMK) and the
Standing Conference of the Ministers of Education and Cultural Affairs (SWK)
propose a phased, experimental methodology for introducing Al into
classrooms. This approach foregrounds rigorous testing phases, an open error
culture, close collaboration between practice and research, and substantial
investment in professional development for teachers. Schools are encouraged
to embed large-language models such as ChatGPT within secure learning
platforms. The goal is to ensure that Al tools complement rather than replace
traditional instruction and that learners continue to engage critically with
content (KMK, 2024; SWK, 2024). The same documents stress evidence-based
evaluation and quality-assurance mechanisms to guarantee age-appropriate,
ethical usage of these technologies (KMK, 2024).

Curricular design is tailored to students' developmental stages. In middle-school
settings, teachers introduce Al through concrete examples such as chatbots,
digital games, and speech and image recognition services. Pupils explore
historical milestones and construct timelines and concept maps. By the second
year (approximately 13 years old), learners classify Al applications into symbolic
processing versus neural-network-based machine learning. They become
familiar with basic concepts such as automation, intelligent agents, pattern
recognition, and problem solving without delving deeply into underlying
mechanisms. In the third year (around 14 years old), students engage with age-
appropriate programming environments to develop simple neural-network
models. They learn terminology such as training dataset, control dataset, and
reinforcement, and analyse real-world web services that adapt content based on
user feedback. At the secondary level, Al tools are systematically employed for
mathematical modelling, scientific experimentation, data processing, and
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analytical tasks. These activities foster competencies in self-directed learning,
critical evaluation of digital information, and practical application of theoretical
knowledge.

The spectrum of Al applications highlighted across these reports centers on
generative models and large language models that support document creation,
information retrieval and content summarization. While many curricula still lack
explicit references to Al, educators increasingly use Al for tasks such as
automated grading, personalized feedback, simulation of complex phenomena,
and the generation of learning resources. Nevertheless, the literature
repeatedly warns of potential risks. Al-generated disinformation, algorithmic
bias, and over-reliance on opaque systems demand robust digital literacy
programs and clear netiquette rules to safeguard students’ privacy and critical
thinking abilities.

Overall, the emerging consensus underscores that successful integration of Al
in education hinges on a balanced combination of pedagogical innovation,
teacher empowerment, ethical oversight and continuous evaluation. By
embedding Al tools within problem-based learning, project-oriented tasks, and
experimental investigations, schools can progressively build technical fluency
and critical awareness. Maintaining structured autonomy for learners is
essential in this process. This introductory overview sets the stage for a deeper
examination of specific implementation strategies, assessment frameworks and
policy recommendations that will be explored throughout the report.

Foundations of Al in education

To enable teachers, especially those without a technical background, to work
confidently with Al, the handbook highlights four foundational pillars drawn
from international guidance:

3. Values and Ethics, Instilling a human-centred perspective that foregrounds
inclusion, gender equality, cultural diversity and respect for privacy.
Teachers are encouraged to discuss bias in Al outputs and the societal
impact of automated decisions.

4. Basic Digital Skills, Strengthening literacy, numeracy and scientific reasoning
while adding data literacy. Understanding what data is, how it can be
collected responsibly, and how it fuels Al systems. Even elementary learners
benefit from simple activities such as classifying images or exploring chat-
bot interactions.

5. Higher-Order Thinking, Developing critical thinking, problem solving and the
ability to evaluate the validity and limitations of Al-generated information.

Co-funded by M
the European Union 1 A a%Chools




Activities might involve comparing Al-produced explanations with teacher-
authored ones, or designing prompts that test a model’s reasoning.

6. Vocational/Technical Skills, Providing exposure to practical tools, such as
low-code Al platforms, visual programming environments, and safe, GDPR-
compliant generative models, that allow students to create simple projects
(e.g., data visualisations, automated feedback scripts) without needing deep
coding expertise.

These pillars align with the learning objectives identified by UNESCO. Values,
basic skills, higher-order thinking and vocational competencies. By grounding Al
education in these foundations, teachers can scaffold instruction from concrete,
age-appropriate experiences toward more sophisticated explorations of
algorithmic design and ethical reflection as students progress through
secondary school.

1.2 Presenting the module's key insights

Section 1.1 introduces the handbook’s dual perspective on Al in education,
treating Al both as a pedagogical tool and as curricular content. This section
provides a structural overview of how the handbook is organized so that
readers can navigate it effectively.

Structure of the Handbook

The material is organized into four interconnected parts that guide readers
from context analysis to implementation and evaluation. Each part reflects the
dual focus of Al as tool and as content.

Part I, Context and Evidence (Chapters 1-4). This section provides a
comparative overview of how Al is currently embedded in secondary-school
curricula across Germany, Greece, Italy, and Poland. It summarises key
elements of UNESCO's Guidance for Generative Al in Education and Research
(2023) and situates Al education within European policy priorities such as the
Digital Education Action Plan 2021-2027 and the European Framework for the
Digital Competence of Educators (DigCompEdu) (Redecker, 2017). The synthesis
highlights current gaps and opportunities for Al integration, offering a solid
evidence base for curriculum and school development.

Part II, Design and Implementation (Chapters 5-8). Building on this evidence,
the second part offers a practical design framework and implementation toolkit.
It provides learning-objective templates aligned with recognized competence
models and outlines pedagogical approaches including project-based learning,
STEM/STEAM integration, and the 5E instructional cycle. Open-source tools,
exemplar lesson plans, and checklists help teachers transfer theoretical insights
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into classroom practice. Considerations of age appropriateness, accessibility,
and data protection ensure responsible use of Al technologies.

Part III, Support and Evaluation. This part focuses on support structures and
evaluation strategies that sustain inclusive and high-quality Al integration. It
introduces frameworks for Universal Design for Learning (UDL), guidelines for
Open Educational Resources (OER), and models for formative and summative
assessment. These tools enable schools to monitor learning outcomes, teacher
satisfaction, gender balance, and curriculum completeness.

Part IV, Conclusions and Recommendations. This final section distills the
project findings into actionable recommendations for ministries, curriculum
agencies, school networks, and teacher-education providers. It formulates
policy impulses for strengthening Al literacy, promoting gender-balanced STEM
education, and scaling up effective practices across Europe. Supplementary
materials include a bibliography, glossary, country-specific curriculum tables,
sample lesson plans, an implementation checklist, and partner contact
information.

Target audience and purpose

The AI2Schools Teacher Handbook is primarily designed for secondary-school
teachers. It also addresses curriculum designers, school leaders, teacher-
training institutions, and education authorities seeking to foster Al literacy and
promote gender-equitable STEM education. By following the five parts, users
can:

* Understand the broader educational and policy context

» Identify suitable learning objectives and pedagogical approaches

* Apply Al-enhanced activities in their classrooms

+ Evaluate and refine outcomes

» Translate successful practices into institutional and policy
development

Ultimately, the handbook aims to empower European educators to integrate
Artificial Intelligence responsibly, inclusively, and effectively, so that students
not only use Al competently but also understand, question, and shape it as
informed and reflective citizens of the digital age.

2. The methodology of the AI2Schools project

The AI2Schools project employs a collaborative and structured methodology to
develop and implement an Al curriculum for secondary education, with a strong
emphasis on coordination, quality assurance, and inclusivity. The project is
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organized around a clear division of responsibilities among its partners, each
contributing based on their expertise and regional context. The coordination
mechanism is built on two central governance bodies. The Project Management
Committee (PMC), which oversees the overall progress and decision-making,
and the Quality Assurance Committee (QAC), which ensures the consistency and
quality of deliverables. The PMC includes representatives from all partner
organizations and is led by the project coordinator, meeting regularly to
monitor progress and address challenges. This structure ensures that all
partners are aligned and that decisions are made collectively, fostering
transparency and shared ownership.

The project’'s implementation strategy is designed to be both efficient and
environmentally responsible. To minimize environmental impact, most
meetings are conducted online, reducing the need for travel. When in-person
events are necessary, such as teacher training sessions or the final meeting,
they are combined with other activities to limit mobility. Physical meetings also
incorporate green practices, such as using reusable or biodegradable materials
for refreshments and selecting venues accessible by public transportation. All
project deliverables, such as the curriculum handbook, guidebook, meeting
agendas, and certificates, are produced and shared digitally, with printing
limited to exceptional cases. This digital-first approach extends to the project’s
promotional materials, which are primarily distributed in digital formats, with
printed versions used only when essential. Additionally, the development of
hands-on Al projects encourages the use of recyclable materials, while the use
of environmentally harmful substances is strictly prohibited, reinforcing the
project’'s commitment to sustainability.

The project’s approach to education and civic engagement is centered on active
participation and real-world application. The curriculum and associated projects
are designed to be implemented in classrooms across partner countries, with
local schools playing a key role in piloting the materials and providing feedback.
These schools are involved in all stages of the project, from teacher training to
classroom implementation and evaluation. The curriculum is tailored to be
inclusive, with special attention given to ensuring equitable participation,
particularly among girls, and to supporting students with diverse needs. For
example, the Laski School for the Blind, as an associated partner, contributes
insights into the adaptability of the curriculum for students with visual
impairments, ensuring that the educational materials are accessible and
effective for all learners. This inclusive design fosters civic engagement by
empowering students to become active participants in their learning and to
critically engage with Al technologies in ethical and responsible ways.
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To ensure the quality and relevance of the curriculum, the project follows a
cyclical process of development, testing, and refinement. The initial curriculum
handbook is developed through a comprehensive literature review on Al
curricula and tools, which is then synthesized into a practical guide that includes
learning objectives, methodologies, and real-world scenarios. This handbook is
further refined through two rounds of classroom pilots, where teachers and
students test the materials and provide feedback. The results of these pilots are
analyzed to make final improvements to the curriculum and a companion
guidebook that includes five Al projects. The feedback loop between
development and implementation ensures that the curriculum remains
grounded in real classroom needs and is adaptable to different educational
contexts. This iterative process, combined with the project’'s emphasis on
sustainability and inclusivity, ensures that the AI2Schools initiative not only
advances digital literacy but also promotes long-term, responsible innovation in
education.
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3. How to use this handbook

This handbook is designed to be read selectively according to your needs. The
four steps below suggest a pathway from orientation to classroom
implementation.

3.1 Step 1: Understand the context

Read Chapters 1-4 for the research background. Chapter 1 introduces Al
concepts, their relevance to education, and the dual perspective of Al as tool
and as content. Chapter 2 explains the project methodology. Chapter 3 (this
section) provides navigation guidance. Chapter 4 summarises UNESCO's
recommendations for Al in education. Together, these chapters establish the
evidence base and policy context that inform the practical sections.

3.2 Step 2: Locate your national curriculum

Consult Chapter 5, which presents the current state of Al integration in the
curricula of Germany, Greece, Italy, and Poland. Identify which learning
outcomes and competency frameworks align with your own national or school
context. Use this comparison to determine where Al topics can complement
existing subjects and where new content may be needed.

3.3 Step 3: Select tools and pedagogical approaches

Chapters 6-8 offer practical resources for classroom use. Chapter 6 surveys Al
tools suitable for schools, including commercial platforms and local or open-
source alternatives. Chapter 7 presents four exemplary learning scenarios that
demonstrate how Al can be introduced through hands-on activities. Chapter 8
provides tips and recommendations for engaging girls and promoting inclusive
participation. Choose a pedagogical approach (project-based, 5E, blended) and
select tools that match your school’s infrastructure and data-protection
requirements.

3.4 Step 4: Explore further resources

Chapter 9 contains a curated catalogue of Open Educational Resources (OER), a
reading list for further professional development, and a comprehensive
bibliography. Use these resources to deepen your understanding of specific
topics, find additional lesson materials, or stay current with developments in Al
education policy and practice.
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4. Recommendations for Al in education

Overview

The UNESCO Guidance for Generative Al in Education and Research (2023) is a
policy-oriented document that frames generative artificial intelligence (GenAlI)
as both a pedagogical tool and a curricular content area. It builds on the
organisation’s 2021 Recommendation on the Ethics of Artificial Intelligence and
the International Commission on the Futures of Education report Re-imagining
our futures together. The guidance is explicitly human-centered, calling for Al to
augment rather than replace human intelligence and urging a re-examination
of what constitutes knowledge and learning (UNESCO, 2023).

Core Principles

The core principles articulated in the guidance are fourfold. First, it stresses
human agency, insisting that Al tools must support learners’ and teachers'
decision-making without usurping it (UNESCO, 2023). Second, it foregrounds
inclusion and equity, calling for gender-balanced participation, cultural and
linguistic diversity, and universal access to Al-enhanced learning opportunities
(UNESCO, 2023). Third, the guidance demands ethical design, requiring that any
GenAlI system deployed in schools be validated against ethical and pedagogical
criteria before use (UNESCO, 2023). Fourth, it promotes transparency and
accountability, urging open-error cultures, clear governance structures and
data-protection practices that align with GDPR and other privacy frameworks.

Strategic Recommendations
The guidance outlines five urgent actions for governments and education
systems:

e Government-sanctioned Al curricula, Develop school-level programs that
cover Al's societal impact, ethical issues, age-appropriate algorithmic
concepts, and creative use of GenAl tools.

e Strengthen higher-education pipelines, Support universities and research
institutes to expand local Al talent development.

e Promote gender-balanced STEM participation, Implement measures that
ensure equitable access for women and under-represented groups in Al-
related studies and careers.

e Forecast labour market shifts, Produce inter-sectoral forecasts of job
changes driven by GenAl, using these insights to shape future-proof skills
curricula. Inter-sectoral refers to the collaboration or interaction between
different sectors, such as education, health, and environment, to address
complex issues and achieve common goals. It involves sharing resources
and knowledge to create effective solutions.

Co-funded by M
the European Union 17 A a@Chools




e Lifelong-learning pathways, Offer specialized programs for older workers
and citizens needing upskilling in Al literacy.

These actions are complemented by concrete policy steps for governmental
agencies (e.g., regulatory frameworks, capacity-building initiatives) and
instructional design tools that embed ethical considerations into lesson
planning.

Implementation Guidance for Schools

Implementation guidance for schools translates these principles and actions
into practice. Curriculum integration should explicitly differentiate between "Al
as a tool" and "Al as content." The former involves using freely available, GDPR-
compliant generative models to support data visualization, automatic feedback,
adaptive learning environments, or inquiry-driven creativity. The latter
introduces learners to foundational concepts such as data structures,
algorithms, machine-learning principles, bias, transparency, and privacy
(UNESCO, 2023).

Teacher professional development must build capacity not only in pedagogical
strategies but also in technical literacy. Educators should understand that
models like GPT-5 are built on massive training corpora of hundreds of
gigabytes to terabytes of text scraped from the internet. These models contain
billions of parameters acting as “knobs” which shape model behavior, and their
outputs pass through guardrails designed to filter offensive content. Familiarity
with prompt-engineering techniques is essential for teachers to guide students
in obtaining reliable results while recognizing the models’ propensity to
“hallucinate” facts or make reasoning errors. Such techniques include using
clear language, providing examples, supplying contextual information, iterating
on prompts, and avoiding ethically problematic queries.

Ethical validation requires schools to assess GenAl applications against
UNESCO'’s ethical criteria before classroom deployment. This means ensuring
that guardrails are active, data-privacy safeguards are in place, and any bias
mitigation measures are documented. Gender-balanced and inclusive strategies
should be woven throughout the design, employing Universal Design for
Learning (UDL) principles, multilingual resources, and culturally diverse
examples to guarantee equitable access (UNESCO, 2023). Monitoring and
evaluation must adopt formative and summative assessment frameworks that
track Al literacy development, teacher satisfaction, gender balance, and
curriculum completeness. Iterative feedback loops should be established so that
policies and practices can be refined based on evidence of impact.
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Current Landscape & Gaps

e EU AI Act: The Act means that if a school, university or educational provider
is deploying an Al system (including generative Al) in the EU, they need to
consider:
(European Union, 2024)

e Does the system qualify as high-risk (e.g., admission, evaluation, critical
decisions)? If yes, they will face stricter requirements (data quality,
human oversight, documentation).

e If the system is a general-purpose Al/generative model (foundation
model training etc), transparency obligations apply (e.g., summarising
training data, disclosing that content is Al-generated) per the GPAI rules.

e They must ensure that staff and relevant users have sufficient Al literacy
(per Article 4).

e If the Al system processes personal data then other regulations like the
General Data Protection Regulation (GDPR) also apply.

For teacher-training, institutional policy, and national education frameworks.
The Act supports the need for capacity building (via Al literacy obligations) but
does not replace the need for dedicated teacher professional development
programs or curricula on generative AL That remains a gap. Furthermore,

e Limited national adoption: So far only around 15 countries had government-
endorsed Al curricula (UNESCO, 2022c) and merely seven nations reported
teacher-training frameworks on AI (China, Finland, Georgia, Qatar, Spain,
Thailand, Turkiye) since 2023. Singapore was the sole country with an online
ChatGPT repository (UNESCO, 2023).

e Teacher capacity gap: Most teachers lack structured training on GenAl,
underscoring the urgency of the guidance’s call for systematic
professional-development programs.

These gaps illustrate why UNESCO's 2023 Guidance is positioned as a catalyst
for coordinated action across ministries, school systems, and teacher-education
providers.

Alignment with European Policy

The UNESCO guidance dovetails with EU initiatives such as the Digital Education
Action Plan 2021-2027 and the European Framework for the Digital Competence
of Educators (DigCompEdu), providing an international benchmark that can be
mapped onto national curricula analyses (Germany, Greece, Italy, Poland)
presented in PartI of this handbook. By using the UNESCO principles as a
checklist, educators can ensure that Al tools are introduced responsibly,
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ethically and inclusively while fostering both technological fluency and critical

awareness among learners.

Key Take-aways for Practitioners

Use UNESCO's five-action framework as a checklist when designing
school-level Al programs.

Prioritize ethical validation of any GenAlI tool before classroom deployment.
Embed gender-balanced, culturally diverse examples to fulfill the guidance’s
inclusion mandate.

Leverage existing European competence frameworks (e.g., DigCompEdu) to
align learning objectives with UNESCO’s human-centered vision.

EU AI Act provides regulatory guidance.
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5. Al in European STE(A)M curricula

5.1 Current State of Al in the German Curriculum

Introduction

Germany integrates Al into schooling primarily through cross-curricular digital
competence frameworks rather than a standalone Al subject. Al appears
implicitly within the broader agenda of digital literacy starting in primary school
and becomes more explicit in the later years of secondary education.

The Standing Conference of Ministers of Education (KMK) highlights digital
participation and responsible technology use as mandatory across all subjects.
Al, especially generative technologies, is most visible in upper secondary
education, where learners encounter Al tools such as large language models in
writing, modelling, and data-driven tasks (KMK, 2024).

At both secondary and grammar school levels, Al is embedded in science
subjects (Biology, Chemistry, Physics, Mathematics). Students are expected to
explore digital simulations, data analysis tools, virtual labs, and algorithmic
reasoning environments. The subject-specific standards emphasise
competencies such as problem-solving, digital literacy, inquiry skills, and ethical
judgment.

While Germany does not mandate a centralised Al curriculum, states provide
GDPR-compliant Al tools (e.g., Baden-Wurttemberg's fairchat). Teachers may
integrate additional Al platforms if compliant with data protection guidelines.

Skills and Learning Outcomes for Students
German learners are to develop:

e Digital literacy, including confident and critical use of Al

e Critical thinking and evaluation of Al-generated information.

e Autonomy and self-regulated learning, using Al strategically yet responsibly.

e Scientific inquiry, supported by digital simulations and data-driven
investigations.

e Problem-solving and modeling, especially in STEM subjects.

These competencies are distributed across grade levels, with increasing
independence and analytical complexity as students progress.

How AI Is Introduced
Germany recommends a phased, evidence-based approach to Al introduction.
Pilot testing, research, practice partnerships, and teacher training are

Co-funded by M
the European Union 21 A !@chools




considered essential. Al is incorporated through problem-based projects,
model-based reasoning, experimental tasks, and digital inquiry activities.
Teachers are encouraged to guide students in balancing traditional methods
with Al-supported processes.

Use of AI Tools
Commonly referenced tools include:

e LLMs (e.g., ChatGPT variants) for writing, revision, and feedback.

e Intelligent Tutoring Systems for adaptive learning pathways.

e Simulation software and virtual labs in Biology, Chemistry, and Physics.

e Data analysis applications and mathematical modeling software.

e The use of tools varies across regions due to Germany's federal structure.

Notes for Teachers

Germany's approach is strong in its competence orientation, focus on ethical
reflection, and emphasis on scientific modeling supported by digital tools. It
empowers teachers to bring Al into STEM subjects meaningfully. However,
teachers may experience challenges because Al integration depends heavily on
regional policies, school resources, and individual initiative. The curriculum
remains broad rather than explicit, leaving teachers to interpret how AI
competencies should be translated into classroom practice.

Compared with other countries, Germany provides a solid conceptual
foundation but lacks specific guidance on core Al concepts and practical
implementation strategies. Many teachers may wish for clearer examples,
standardised supports, and unified national frameworks. AI2Schools contributes
to this clarification by developing practical teacher training and providing ready-
to-use materials that could make AI education more sustainable and equitable
across regions.

5.2 Current State of Al in the Greek Curriculum

Introduction

In Greece, the Institution of Educational Policy (IEP) introduced new Computer
Science curricula in 2022 for middle and high school students (ages 12-17). Al is
integrated as part of the Computer Science course, which is compulsory for all
middle school students and for high school students in grades 1-2. In grade 3 of
high school, it's compulsory only for IT and economics-oriented students. Al
appears as a sub-unit within "Problem-solving with programming tools" and is
part of the broader "Algorithmics and programming of computer systems"
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thematic area. Additionally, Skill Labs provide innovative Al education through
STEM methodology for students aged 12-14.

Skills and Learning Outcomes for Students
Middle School:

e Grade 1 (12-year-olds): Become acquainted with Al applications and learn
about Al history

e Grade 2 (13-year-olds): Distinguish between symbolic processing and neural
network/ML applications; describe core Al concepts using simple examples

e Grade 3 (14-year-olds): Explore, study and program simple Al applications;
critically comment on Al adaptability in web applications; document Al's
impact on users, society and economy

High School:

e Grade 1 (15-year-olds): Identify Al applications and discuss their societal
implementation

e Grade 2 (16-year-olds): Utilize programming environments for Al algorithms;
identify and design innovative digital applications

e Grade 3 (17-year-olds): Design simple AI algorithms for problem-solving

Core Competencies: Cooperation, Communication, Critical thinking, Problem
solving, Creativity (high school), Role allocation (high school)

How AI Is Introduced

Students explore Al through interactive examples including chatbots, digital
games, and Al services like speech and image recognition. The methodology
progresses from historical context and basic concepts to hands-on
programming. Students classify Al applications, use educational environments
to interact with ML applications, learn about training datasets and neural
networks, and critically discuss AI's societal impacts including privacy, bias, and
discrimination issues. The approach includes group work (2-3 students) and
practical scenarios like training models to recognize dogs and cats.

Use of Al Tools
Middle School Tools:

e https://teachablemachine.withgoogle.com

e https://www.microsoft.com/en-us/ai/seeing-ai
e https://code.org/oceans

e https://machinelearningforkids.co.uk/

e https://vo.codes/
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e https://openai.com/blog/dall-e/
High School Tools:

e https://machinelearningforkids.co.uk
e https://www.tensorflow.org/

Skill Labs Additional Tools: Quickdraw, Autodraw, Deepdream, Semiconductor,
Speech-to-text, Scratch, and others

Notes for Teachers

Teachers act as facilitators using the 5E educational model (Engage, Explore,
Explain, Elaborate, Evaluate) and encourage think-pair-share strategies. Teacher
guides with learning scenarios are provided, including specific activities for
training ML models. New textbooks with Al content will be available from 2025-
26, with teachers able to choose from multiple alternatives. The "Experience AI"
initiative, supported by Google and the Ministry, provides additional resources
for educators working with 11-14 year-olds.

5.3 Current State of Al in the Italian Curriculum

Introduction

Italy has no official national Al curriculum from the Ministry of Education. Al
topics are primarily incorporated through the mandatory Civic Education
programme (33 hours/year) introduced in 2019, focusing on digital citizenship.
Computer science ("Informatica") is not a standalone compulsory subject for all
students. Al education occurs mainly through individual school initiatives,
regional networks, and the digital citizenship strand of Civic Education. Notable
initiatives include the "Syllabus LUCY" for middle school students and the Friuli
Venezia Giulia network of 55 schools that published Italy's first Al in schools
guidelines in May 2024.

Skills and Learning Outcomes for Students
Middle School (Basic Al Literacy):

e Recognize Al in everyday life (virtual assistants, robots, image/speech
recognition)

e Understand difference between programmed and learning behavior

e Know basic Al definitions and appreciate capabilities/limits

High School (Deeper Understanding):

e Discuss how AI works conceptually (learning from data, algorithms, neural
networks)
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e Identify real-world Al applications across fields (medicine, finance, art)
e Debate societal impacts and ethical issues
e Reflect on Al risks (bias, job automation) and propose solutions

Core Competencies: Digital Competence, Computational Thinking, Critical and
Analytical Skills, Collaboration and Communication, Creativity, "Learn to Learn"
and Adaptability

How AI Is Introduced

The methodology is project-based and interdisciplinary, employing. Presenting
real-world examples, discussing historical and ethical aspects, project-based
learning, hands-on projects, and guided use of generative Al Teaching
approaches are active and discussion-based, using interactive demos,
interdisciplinary projects, and guided Al applications to engage curiosity and
critical thinking. No single prescribed method exists from the Ministry.

Use of Al Tools

e Block-Based Coding: Scratch with Google Teachable Machine extension,
Machine Learning for Kids

e Educational Robotics: LEGO, micro:bit, Arduino-based kits with Al
functionalities

e Online Simulations: Google's Experiments with Al, Quick Draw!, Code.org's
AI modules

e Generative Al: ChatGPT, DALL-E (with supervision and privacy
considerations)

e Data Science Tools: Python with ML libraries, Excel/Google Sheets for basic
data analysis

Notes for Teachers

Teachers independently curate Al tools and resources without official Ministry
lists. The Friuli Venezia Giulia network produced "IAg" guidelines for responsible
use of generative Al, including an e-book repository of tools and use cases.
Teachers use Al for class debates, research projects, and case studies within
digital citizenship framework. Privacy regulations must be considered when
using generative Al tools.

5.4 Current State of Al in the Polish Curriculum

Introduction

Al is not explicitly a standalone subject in Polish secondary schools under the
national curriculum. Al-related topics are integrated into existing Computer
Science courses (taught from primary through secondary school) covering
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programming, algorithms, databases, and modern technology. Government
initiatives include the "Digital Competence Development Programme" (2023)
and "Digital Transformation of Education Policy" (2024-2035) which deeply
embed Al in educational transformation. Al appears mainly in extracurricular
classes and depends on teacher/student creativity.

Skills and Learning Outcomes for Students
While "Artificial Intelligence" doesn't appear in the official curriculum, related
objectives include:

e Creative problem-solving using computer science methods and tools
e Logical and algorithmic thinking

e Programming and using computer applications

e Finding and evaluating information from different sources

e Abstract thinking and problem analysis

e Creating models to describe reality

e Using new technologies creatively and critically

Computer Science specific objectives:

e Design and program solutions using various programming constructs

e Test program correctness with different data

e Modify algorithms and analyze computational complexity

e Write algorithms using pseudo-code and implement in chosen languages
e Use e-learning platforms and create digital content

How AI Is Introduced

No consistent methodology exists in practice. Al is introduced experimentally,
adapted to class profiles. Projects using Al typically occur in extra-curricular
classes using project methods. Students often rely on LLMs for task completion
and text writing. Teachers use LLMs for administrative work and pre-
assessment. In STEAM contexts, Al appears in robotics and programming, and
for information retrieval and essay preparation. The approach combines known
methodologies without a universally accepted framework.

Use of Al Tools
Categories of Tools Used:

e Personalized Platforms: Khan Academy, Coursera, DreamBox Learning
e Smart Assistants: Duolingo, Replika, ChatGPT

e Assessment Systems: Turnitin, Gradescope, Knewton

e Educational Games: DragonBox, Lightbot, CodeCombat, Blooket

e NLP Tools: Grammarly, QuillBot, Rosetta Stone
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e Recommendation Systems: Schoology, Quizlet

e Emotion Analysis: Affectiva, GoReact, Emotiv

e Voice Assistants: Google Assistant, Amazon Alexa
e VR/AR: Google Expeditions, zSpace, Oculus Rift

Notes for Teachers

Teachers independently determine Al tool usage based on creativity and class
needs. Al is seen as impacting humanities subjects as much as STEM. Focus is
on generative Al and LLMs for document processing and information searching.
Teachers should be aware of risks including Al-generated disinformation and
information bias. The education system anticipates profound reform as Al
capabilities for information retrieval and problem-solving need meaningful
incorporation into curricula.
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6. Al tools in schools

Large language models, chatbots and generative Al

LLMs (e.g., ChatGPT, Google Gemini, Anthropic Claude, open models such as
Llama) offer conversational tutoring, rapid content generation, and multimodal
support (text, images, audio). In class, use LLMs for formative feedback,
qguestion scaffolding, idea generation for projects, and as a retrieval-augmented
assistant when paired with curatedresources. Start with controlled prompts and
clear rubric templates; require students to cite LLM outputs and validate facts.
Prefer smaller, fine-tuned or institution-hosted models for sensitive data and
use guardrails (temperature, system prompts) to reduce hallucinations. Train
students in prompt literacy and critical evaluation of generated content.

Local / open alternatives: For deployments requiring data residency or lower
latency, consider local/open variants such as chatgpt-oss (community forks and
fine-tunes), Meta/Llama derivatives hosted on-site, BlackForest Flux (regional EU
deployments), Huanyaung Video Qwen-3 (regional multimodal model variants),
Mistral or Falcon self-hosted weights, and vendor-neutral toolchains (Hugging
Face transformers + LangChain). These options enable on-site inference,
reduced cloud costs, and tighter governance; they may require more IT support
and model maintenance.

Code generation and programming-assistance tools

Code assistants (Claude Code, GitHub Copilot, ChatGPT Codex, Amazon
CodeWhisperer, Replit Ghostwriter) speed debugging, suggest test cases, and
provide stepwise hints for novice programmers. Integrate these tools into
pair-programming labs, guided exercises, and automated feedback pipelines.
Emphasize secure coding practices, require code review and explanation of
Al-suggested code, and use plagiarism-aware assessment rubrics. Use tools'
sandboxed execution features (e.g., ADA) for data analysis tasks while
controlling dataset access.

Local / open alternatives: For local control, explore self-hosted code models
and open-source assistants such as Qwen3-Coder, CodeGeeX, StarCoder (by
BigCode), local deployments of GPT-style code models via Ollama or private
Hugging Face endpoints (LM Studio). Community IDE plugins tied to self-hosted
inference (chatgpt-oss wrappers). These can be integrated into campus servers
or local Virtual Machines to restrict code/data flow offsite.

Educational and social robots
Robots like NAO, Pepper, LEGO SPIKE, and micro:bit-paired kits support
embodied learning, role-play, and engagement. Particularly in early STEAM and
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socio-emotional activities. Use robots for scripted interaction exercises,
storytelling, and collaborative problem solving. Plan lessons that combine
unplugged computational thinking with robot programming. Consider
classroom logistics (charging, storage), accessibility needs, and staff training;
evaluate cost versus educational impact and include maintenance time in
schedules.

Local / open alternatives: Consider locally manufactured or community
robotics kits and open designs (open-hardware humanoid kits, Raspberry Pi /
Jetson-based mobile robots) and regional vendors offering localized
languages/support. Local maker spaces often provide maintainable, low-cost
robotics platforms that can be repaired and extended by students.

Hardware, maker platforms and edge Al

Microcontrollers and single-board computers (Arduino, Raspberry Pi, Adafruit,
micro:bit, NVIDIA Jetson) let students build physical projects and experiment
with sensors, data logging, and on-device ML. Design project sequences that
move from block/circuit basics to sensor integration and lightweight ML
inference at the edge. Prioritize reproducible kits and clear safety guidance for
electronics. For computational thinking and data literacy, scaffold projects with
reflection prompts on data collection methods and model limitations.

Local / open alternatives: For cost control and supply-chain resilience, use
local distributors or community-built kit variants and open hardware
(esp32/esp8266 boards, Orange Pi, Banana Pi, and Chinese OEM single-board
computers). For edge ML, consider self-hosted TinyML toolchains and regionally
supported Jetson alternatives.

Intelligent Tutoring Systems and adaptive engines

ITS platforms (AutoTutor, Cognitive Tutor, ALEKS, ASSISTments) provide
individualized pacing, stepwise feedback, and targeted practice. Use ITS for
differentiated homework, remediation, and diagnostic assessment while
reserving classroom time for higher-order discussions and collaborative tasks.
Monitor system analytics to identify common misconceptions and tailor
whole-class interventions. Combine ITS with teacher oversight to avoid
over-reliance and to interpret analytics contextually.

Local / open alternatives: Explore open or regional ITS projects and
self-hosted adaptive engines (openEdX with adaptive plugins, Moodle + H5P +
adaptive modules, locally developed ITS prototypes cited in research).
Institutionally developed ITS tools (often named in research) can be adapted to
local curricula and privacy rules.
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Assessment, analytics and classroom capture tools

Recording and analytics tools (OBS, Otter.ai, automated scoring models,
MediaPipe, video analytics toolkits) help document lessons, transcribe lectures,
and enable multimodal assessment research. Use lecture capture and
transcripts to improve accessibility and for student revision. When using
automated scoring or behavioral analytics, apply human moderation,
transparent rubrics, and institutional ethical review, especially for facial/affect
sensing. Protect student data and follow consent procedures.

Local / open alternatives: Use self-hosted transcription and analytics stacks
(Vosk, Whisper-X on local servers, local Whisper forks, OpenVINO/Mediapipe
self-hosted) and regional vendors offering on-site deployments (BlackForest
Flux-style services). These reduce third-party data exposure and help meet local
compliance requirements.

Specialized educational platforms and LMS integrations

LMS Al plugins (Canvas/Blackboard/Moodle), platform tutors (Khan Academy
integrations, Coursera/edX features), and institution-specific tools (e.g., CILA
prototypes) allow course-level personalization and workflow automation.
Integrate Al features for feedback drafting, rubric-based grading aids, and
content recommendation while retaining teacher control of final grades and
feedback. Define governance policies for third-party plugins, limit external data
exposure, and provide teachers with quick guides for safe prompt use.

Local / open alternatives: Favor LMS plugins that support self-hosting (Moodle
+ local Al plugins), or use middleware that routes requests to institutional
models (chatgpt-oss, private Llama servers, or BlackForest Flux endpoints).
Local edu-tech vendors may provide integrations tailored to language and
regulatory needs.

Virtual, augmented and mixed reality

VR/AR tools (Meta Quest, HoloLens, Labster, WebXR apps) create immersive
labs, spatial visualizations, and safe simulations for STEM training. Use virtual
labs for experiments that are too costly, dangerous, or time-consuming in real
life. Prepare students with orientation sessions on navigation and simulation
limits, and include reflective activities that connect virtual experiences to
real-world procedures and safety protocols. Consider accessibility alternatives
and provide non-immersive equivalents when necessary.

Local / open alternatives: Use WebXR and open-source VR toolkits, self-hosted
Labster-like environments, or regional VR content providers to retain content
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control and local language support. Lightweight mobile AR (ARCore/ARKit

wrappers) can be deployed without full headset ecosystems.

Cross-cutting implementation guidance
Most effective deployments combine tools (e.g., LLMs + RAG + ITS + recording +

automated scoring). Begin with clear learning objectives, pilot small
implementations, and iteratively evaluate using mixed methods (student
performance, engagement, teacher observations). Provide teacher professional

development on prompt design, model limitations, and assessment

adjustments. Establish simple governance: documented data flows, consent

forms, whitelist approved tools, and an ethics checklist for projects involving
student data or behavioral sensing. Track evolving trends, multimodal models,
edge Al, and LMS integrations, and revisit policies annually.

Local / open alternatives: When local variants are available, prefer on-site or

regionally hosted stacks for sensitive data, and build IT capacity for model

updates and monitoring. Document maintenance burdens and provide clear

escalation paths for security or privacy incidents.

Table Al tools & resources

Table 2. AI tools and resources for schools, including local and open-source

alternatives.

Category

Typical Use in
Education

Representative
Tools
(commercial)

Local /
Open-Source
Alternatives (for
data-residency,
offline use, or cost
control)

Large language
models, chatbots
and generative Al

Conversational
tutoring, rapid
content
generation,
multimodal
support (text,
images, audio);
formative
feedback,
guestion
scaffolding, idea
generation,
retrieval-augment
ed assistance.

ChatGPT, Google
Gemini, Anthropic
Claude,

OpenAl GPT-4

chatgpt-oss
(community forks),
Meta/Llama
derivatives hosted
on-prem,
BlackForest Flux
(EU-hosted),
Huanyaung Video
Qwen-3.

These models can
be downloaded
conveniently
through LM Studio
or Pinokio.co.
Both are model
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hubs.

Code generation Debugging help, Claude Code, CodeGeeX
and test-case GitHub Copilot, ,
programming-assi | suggestion, OpenAl Code StarCoder
stance tools step-wise hints for | Interpreter / ADA, | (BigCode),
novices; Amazon CodeWhis | self-hosted
sandboxed perer, GPT-style code
execution for Replit Ghostwriter | models via
data-analysis Ollama
tasks. or private
Hugging Face
endpoints,
chatgpt-oss
wrappers for IDE
plugins
Educational and Embodied NAO, Pepper, Open-hardware
social robots learning, role-play, | LEGO SPIKE, humanoid kits,
storytelling, micro:bit-based Raspberry Pi
collaborative kits /
problem solving Jetson

(early STEAM,
socio-emotional
activities).

-based mobile
robots,
community-built
kits, regional
vendors offering
localized

language/support
Hardware, maker | Sensor projects, Arduino, ESP32
platforms and data logging, Raspberry Pi, /
edge Al on-device ML Adafruit, micro:bit, | ESP8266
inference; NVIDIA Jetson boards,
scaffolded from Orange Pi
block basics to '
lightweight edge Banana Pi
ML. , Chinese OEM
SBCs, self-hosted
TinyML
toolchains,
regional Jetson
alternatives
Intelligent Individualized AutoTutor, OpenEdX with

Tutoring Systems

pacing, stepwise

Cognitive Tutor,

adaptive plugins,

the European Union

and adaptive feedback, ALEKS, Moodle + H5P +ad
engines diagnostic ASSISTments aptive modules
assessment; , locally developed
analytics for ITS prototypes
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misconception
detection.

(research-grade),
self-hosted
adaptive engines

Assessment,
analytics and
classroom capture
tools

Lecture capture,
transcription,
automated
scoring,
video/behavior
analytics;
accessibility and
revision support.

OBS, Otter.ai,
automated
scoring models,
MediaPipe,
video-analytics
toolkits

Vosk

Whisper-X

(local servers),
Whisper forks,
OpenVINO

/ MediaPipe
self-hosted stacks,
regional on-prem
services (e.g.,
BlackForest Flux-st

yle)
Specialized Al-enhanced Canvas Al plugins, | Moodle plugins
educational feedback drafting, | Blackboard Al that support
platforms and rubric-based extensions, self-hosting,
LMS integrations | grading aids, Moodle AI plugins, | middleware
content Khan Academy routing to
recommendation; | integrations, institutional
workflow Coursera/edX Al models (
automation. features chatgpt-oss
, private Llama),
local edu-tech
vendor
integrations
Virtual, Immersive labs, Meta Quest, Open-source

augmented and
mixed reality

spatial
visualizations, safe
simulations for
STEM;
non-immersive
equivalents for
accessibility.

Microsoft HoloLen
s, Labster, WebXR

apps

WebXR toolkits,
self-hosted
Labster-like
environments,
regional VR
content providers,
lightweight mobile
AR (ARCore/ARKit
wrappers) without
full headset
ecosystems
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7. Introducing exemplary scenarios on Al

7.1 Introduction of AI through posture recognition

Helen is a middle school IT teacher. She wants to introduce her students to Al in
a constructive, critical and ethically responsible way. Her main goal is to make
her students realize that Al is based on large amounts of data, can perceive and
interact with the world based on how this data is represented, combined, and
recognized through Al training and Machine Learning (ML). Recently, her school
was equipped with some BBC micro:bit kits. While exploring the micro:bit
microcontroller’'s potentials, she discovered that it can support Al and be trained
to recognize different body movements as input for executing various tasks. As
she is aware that some of her students have experience with devices or content
supporting embodied interaction (e.g. some videogames), while others are
interested in dance, she decides that posture recognition would be an
interesting concept for introducing Al Therefore, she decides to run a series of
sessions to smoothly introduce different Al aspects through embodied
interaction and posture recognition. Her ultimate goal is to set the basis for a
project that will combine ML and the micro:bit potential and will be related to
dance movements and interaction with a robotic device.

Session 1: Setting the groundwork for introducing AI and posture
recognition in the context of embodied interaction

In this session Helen will introduce the concept of perception. She will begin by
introducing the concept of embodied interaction, one of the fundamental ideas
behind using physical motions and gestures as actuators of various events
(mainly digital ones). She will present a variety of applications (such as gesture-
based, posture-based, spatial-proximity based etc.) that utilize the human body
as the primary means of interaction, and discuss with the students the ways in
which the body participates in interaction. Specifically, she wants to start a
discussion about how the human body is utilized as the main means of
interaction, the technologies used to capture and perceive this input, and the
events triggered. In this way, she expects her students to realize that such
applications can perceive a wide variety of postures and gestures. That Al could
facilitate this by producing more personalized and intuitive environments that
could also benefit people with special needs.

Learning objectives:
Through this part of the learning scenario, the students will be able to:

e Explain what posture recognition is
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e Explain what embodied interaction is and how it is related to posture
recognition

e Identify devices or environments that make use of posture recognition

e Understand the concept of perception

e Understand how posture recognition and Al can create inclusive devices or
environments

Questions to help initiate the dialogue/brainstorming:

e (Canyou name any device or environment that utilizes embodied interaction,
particularly in relation to posture or gesture recognition?

e Inyour opinion, how can such environments perceive bodily movements?

e How do these environments or devices differ from touch-based ones?

e Cantheintegration of Al lead to more personalized or intuitive devices or
environments, and if so, how?

e Do you think that such environments could help people with special needs?

Links to useful material:

e Article with some interesting videos on gesture-based
interaction:https://www.youtube.com/watch?v=fm-A1lknrxE

e Article about how gesture-based interaction transforms UX/UI design, and
how Al can contribute to the improvement of this
field:https://raw.studio/blog/how-gesture-based-interaction-is-transforming-
ux-ui-design/

e Video of an early interactive installation that can be used to present the

context of embodied interaction (recommended for teachers to grasp the
general concept):https://www.youtube.com/watch?v=aMtkHGT90ds

e Sequences of movies involving gesture-based
interaction:https://www.youtube.com/watch?v=Zkj5WSae3Uc

e Example of embodied interaction for enhancing a
presentation:https://www.youtube.com/watch?v=3IqrLy70L6s
e pose estimation:https://paperswithcode.com/task/pose-estimation

e pose detection:https://developers.google.com/ml-kit/vision/pose-detection

Session 2: Creating a dataset with postures/gestures

In the second session, Helen will introduce the concepts of database and
Representation. She will split her students into teams of two or three and
encourage each team to select an example in which the human body is the
primary means of interaction. To engage them in the process, she suggests
some roles that students could adopt. The students will then analyze all the
postures or gestures that actuate the interaction by listing them and creating a
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sequence of images to illustrate them. This will produce a visual database of the
bodily movements employed. Then, she will encourage them to consider how
their database could be properly represented so that they can effectively train
an Al tool that uses posture recognition.

Learning objectives:
Through this part of the learning scenario, the students will be able to:

e Identify different postures and gestures
e Explore ways of illustrating and representing data
e Understand what a dataset is

Suggested roles for engaging students to the session:

e You are a Game Designer and you design an application that players need to
use movement instead of controllers to reduce screen time and encourage
physical activity.

* You are an artist and you want to create an interactive outdoor space where
people's moves create music.

e You are a Tech Inventor and you want to help people in a wheelchair to
control the wheelchair with his/her body.

e You are a teenager relaxing at home and you want to control lights, music,
or fans without using a phone or remote, only by movements.

e You are an engineer in the car industry and you want to create a system that
can trigger an alert when the driver is in danger.

e You are a worker controlling remotely with your gestures a robotic arm.

Suggested equipment/ tools:

e Sketchpad
e Camera
e Notebook

Session 3: Creating decision trees and preparing for Al training

In the third session, Helen will introduce the concepts of reasoning and
learning. To achieve this, she will ask her students to consider how they could
organize the created database to train Al and recreate the interaction of the
selected example. She will encourage them to categorize their data under
specific labels based on the expected outcome (e.g., clap hands to increase the
volume). To this end, she will also advise them (if applicable) to create some
decision trees in order to help them understand how data should be structured
to facilitate the Al making a specific decision. If the database is too complex to
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be represented by a decision tree, she will take the opportunity to discuss
neural networks with her students. After that, she will encourage her students
to use an Al tool to train an ML model.

Learning objectives:
Through this part of the learning scenario, the students will be able to:

e Organize data under specific labels

e Understand what decision trees are and create ones (if applicable)
e Understand what neural networks are (if applicable)

e Prepare data for training an ML model

e Use Al tools for training models

Questions to facilitate the process:

e Why is it important to organize data under specific labels?

e What is the primary question that should be asked when creating your
decision tree?

e How will your decision tree be affected if the initial question is changed?

e How will your decision tree be affected if you add more parameters?

Suggested equipment/ tools:

e Sketchpad
e Notebook
e Teachable machine software (https://teachablemachine.withgoogle.com/)

e (Create Al software (https://createai.microbit.org/)

Session 4: Discussing about Ethics

In the fourth session, Helen will introduce the concepts of natural interaction
and societal impact. To this end, she will ask her students to test their trained
model, present their work to their peer-learners, and reflect on the results. This
will prompt a discussion about the accuracy and biases of trained models, as
well as the security and ethical aspects of posture recognition.

Learning objectives:
Through this part of the learning scenario, the students will be able to:

e Identify flaws and biases in trained models
e Understand the impact of Al to everyday life
e Identify the ethical aspects of posture recognition

Questions to facilitate the process:
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e What are the advantages and disadvantages of posture recognition?

e How could a biased trained model exclude people from using a service?
e What bias might emerge?

e Isit safe to provide excessive data about our body movements?

Indicative links:

e Alin Physical education:https://www.pescholar.com/insight/artificial-

intelligence-ai-in-pe/

e Dancing in other space:https://www.espaciobyte.org/dancing-in-other-space
e How are Dance Artists Using AL. And What Could the Technology Mean for
the Industry?:https://dancemagazine.com/how-dancers-use-ai/#gsc.tab=0

Glossary:

Embodied Interaction:refers to human-computer interaction (HCI) that
leverages the user’s physical body, actions and the environment as primary
means of interaction. It's about designing interfaces and systems that
understand and respond to human physicality, gestures, movement and
presence in a more natural and intuitive way.

Al and embodied interaction: Al provides the intelligence necessary for
systems to understand, interpret and respond to the complex data streams
generated by embodied interaction

7.2 AI-Supported Personalized Learning System

A teacher notices that many of her students struggle with traditional learning
materials, which often present content in static, standardized ways that do not
match their interests or learning preferences. She wants to explore how
Artificial Intelligence can help create more engaging and meaningful learning
experiences by adapting examples, explanations, and tasks to each student’s
personal background. To accomplish this, she decides to use an Al chatbot
capable of gathering information about students’ interests, prior knowledge,
and learning styles. The system then generates tailored explanations. For
example, explaining physical laws through football scenarios, connecting
mathematical concepts to music, or relating biological processes to gaming
mechanics. Her ultimate goal is to empower students with learning materials
that feel relevant, motivating, and easier to understand, while also encouraging
them to critically reflect on how personalization through Al works and what its
advantages and limitations are.
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Session 1: Introducing Personalized Learning with Al

In the first session, the teacher introduces the concept of personalized learning
and discusses why people often learn more effectively when content is
connected to their interests. Students explore examples of how academic topics
can be framed through different lenses. Such as sports, art, gaming, or
everyday experiences. The teacher demonstrates how the Al chatbot collects
information to generate personalized explanations and invites the students to
reflect on what kinds of data are needed for such adaptation.

Learning objectives
Students will be able to:

e Understand what personalized learning means and why relevance matters
e Recognize how Al uses input information to generate tailored content
e Reflect on the role of interests and learning styles in comprehension

Questions to initiate discussion

e What does “learning in an individualized way” mean to you?

e Which personal information should an Al system know to tailor explanations
effectively?

e What might be the advantages or disadvantages of such personalization?

Suggested tools
e Al chatbot

Session 2: Creating Personalized Learning Materials

In this session, each student interacts with the AI system and provides
information about interests, preferred examples, and prior knowledge in a
specific subject area. Based on this input, the Al generates personalized
explanations, analogies, and practice tasks. Students then compare the content
produced for different people to see how the Al adapts its output and which
strategies it uses.

Learning objectives
Students will be able to:

e Identify and articulate their own learning preferences
e Understand how Al adapts content using user input
e Critically evaluate the quality and accuracy of personalized explanations

Guiding questions
e Does the explanation match your interests and your previous knowledge?
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e Which parts of the personalized content were helpful, and which were
unclear or incomplete?
e How does your output differ from that of your classmates?

Suggested tools
e Al chatbot
e Notebook or document editor for comparing outputs

Session 3: Applying Personalized Tasks to Learning

In this session, students actively work with the personalized learning materials
generated by the AL They complete tailored exercises and compare them with
standard textbook tasks to evaluate how personalization affects their
understanding. The teacher encourages them to reflect on whether personal
relevance truly helps them grasp concepts more easily or whether some types
of content work better in a standardized format.

Learning objectives
Students will be able to:

e Apply personalized learning materials to deepen subject understanding
e Compare personalized and non-personalized tasks
e Evaluate the effectiveness of different types of examples and explanations

Questions to facilitate the process

e Did the personalized task make the concept easier to understand? Why or
why not?

e What kind of examples help you best when learning something new?

e Would you prefer personalized or standardized materials in the long run?

Suggested tools
e Al-based task or example generator

Session 4: Reflecting on Ethics, Data, and the Limits of Personalization

In the final session, the teacher leads a discussion on ethical and societal
implications of Al-driven personalization. Students examine which data the Al
used, how it interpreted their preferences, and where biases or misjudgments
might occur. The class also reflects on data privacy, the risks of over-
personalization, and situations where personalized learning might exclude or
misquide learners. Finally, they consider how to use such systems responsibly in
an educational context.

Learning objectives
Students will be able to:
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e Understand the importance of data privacy in personalized Al systems
e Identify possible biases or inaccuracies in Al-generated content
e Reflect on the advantages and limitations of Al-supported personalization

Guiding questions

e Which information would you not want to share with an Al system, and why?
e When is personalization helpful, and when can it become problematic?

e What responsibilities do teachers and students have when using such tools?

Glossary
Personalization:The process of adapting content to individual interests, needs,
or learning styles.

Adaptive system:Software that adjusts its output dynamically based on user
input.

Learning style:A learner’s preferred way of engaging with new information,
such as through visual examples, concrete analogies, or interactive tasks.

Bias:A systematic distortion in Al-generated output based on incomplete or
skewed training data.

7.3 KI-TandemLab: Collaboration and Problem Solving with AI
A teacher aims to introduce her students to Artificial Intelligence as a powerful
tool for analyzing and solving problems across different subjects and levels of
complexity. She wants students not only to learn with Al, but also about Al by
reflecting on their own learning processes, comparing different approaches,
and understanding how Al can support or challenge their thinking. To achieve
this, she designs a learning sequence based on a “Tandem” approach. Students
first work individually within two separate groups on different tasks using Al
tools. After this phase, each student is paired with a partner from the other
group to discuss and explain their solutions. The method combines human
interaction, explanation, and reflection with Al-supported learning. Her ultimate
goal is to foster deeper understanding, critical thinking, and collaborative skills
by having students compare diverse solution paths generated through human-
Al cooperation.

Session 1: Introducing AI-Supported Problem Solving

In this session, the teacher introduces the idea of Al as a tool for analysis and
problem solving across multiple disciplines. She discusses typical use cases from
areas such as biology, mathematics, programming, and the humanities.
Students explore how Al can support different stages of problem-solving and
how varied approaches may lead to equally valid solutions. This session
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establishes the conceptual groundwork for viewing Al as a partner in the
learning process.

Learning objectives
Students will be able to:

e Understand how Al can support problem analysis and solution development
e Recognize that different approaches can lead to different but valid solutions
e @Gain an initial understanding of Al-supported reasoning

Questions to initiate discussion

e How can Al help you solve problems more effectively or differently?

e What makes a solution “good” or “convincing"?

e  Where might Al solutions be helpful, and where do they have limitations?

Suggested tools

e Alchatbots

e Research assistants

e Subject-specific Al tools

Session 2: Solving Tasks with AI Tools

In this session, the teacher divides the class into two groups, each receiving a
different problem to solve. Students use Al tools to explore solution paths,
generate explanations, and test ideas. They document their process so they can
later explain how they arrived at their final solution. The teacher encourages
students to reflect on the division of work between themselves and the AL

Learning objectives
Students will be able to:

e Work independently with Al tools to solve complex tasks
e Describe their own problem-solving processes
e Distinguish between human reasoning and Al-generated suggestions

Guiding questions

e Which parts of your solution came from you, and which from the AI?
e How did you check whether the Al's suggestions were accurate?

e What challenges did you encounter while using AI?

Suggested tools

e Chatbots

e Content-generation or simulation tools
e Discipline-specific Al software
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Session 3: Tandem Exchange and Comparative Analysis

During this session, each student is paired with a peer from the other group.
They present and explain their solutions to one another, including the steps
they took with AI and their own contributions. This comparison allows them to
identify similarities, differences, misconceptions, and new insights. The teacher
guides them toward reflecting on how Al influenced their decisions and
creativity.

Learning objectives
Students will be able to:

e C(Clearly explain their solutions and reasoning to others
e Compare multiple solution paths and evaluate their strengths
e Reflect on how Al influenced their thinking and learning

Questions to facilitate the dialogue

e How does your solution differ from your partner’s?

e Did the Al suggest different approaches to each of you?

e What could make your combined solution even stronger?

Session 4: Reflection on Al as a Learning and Thinking Tool

The final session focuses on evaluating the role of Al in the learning process.
Students reflect on the benefits and limitations of using Al for problem solving,
discuss how human and Al input interact, and consider how collaboration
changes when Al is involved. The teacher encourages them to think critically
about responsible and meaningful use of Al in learning environments.

Learning objectives
Students will be able to:

e (Critically evaluate Al as a support tool in learning

e Understand the complementary roles of human reasoning and Al assistance

e Identify opportunities and challenges of integrating Al into collaborative
work

Questions to guide reflection

e When was Al helpful, and when did it confuse or mislead you?

e How did working with an Al tool change the way you approached your task?
e What should we consider when using Al responsibly in school?

Glossary
Al-supported problem solving:Using artificial intelligence to analyze
information, generate ideas, support reasoning, or propose solution paths.
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Human-AI collaboration: A process in which human reasoning and Al
capabilities combine to produce or evaluate solutions.

Tandem learning:A learning method in which two learners explain their work
to each other to deepen understanding and reflection.

7.4 Stem Voices - Unipd Learning Scenario

The scenario aims to inspire teachers to implement relevant hands-on projects
in class. It is divided into multiple sessions that reflect 4 different Al aspects,
namely a) human-centered mindset, b) Al techniques and applications, c) Al
system design and d) ethical aspects, while promoting multiple AI Core
Concepts. The structure of the scenario is indicative and can be adjusted
according to the students’ needs and the available time.

Overview

Aim: To introduce students to Al in a constructive, creative and ethically
reflective way by guiding them through a hands-on experience of curating
scientific knowledge and generating an Al-powered podcast. Students will
explore the life, impact, and key theories of a major historical figure in STEM,
and reflect on the power and limitations of Al as a storyteller and science
communicator.

Relevant STE(A)M Subjects: Science, Technology, Engineering, Mathematics,
ICT, Language Arts, History of Science, Media Studies, Ethics.

David is a secondary school teacher who wants to introduce his students (aged
13-17) to the capabilities of Al in a creative and critical way. He aims to make his
students understand how AI can be used to analyze information, generate
content, explore the legacy of influential scientists, and even help articulate
their complex theories. Recognizing his students' interest in storytelling and
digital media, David decides that creating an Al-generated podcast about a
prominent STEM figure, which includes clear explanations of their work, would
be an engaging way to introduce different Al aspects. His ultimate goal is for
students to guide the Al to produce a compelling narrative that is both
informative and engaging, fostering technical understanding and ethical
reflection on Al-generated content.

To support this process, David chooses to use NotebookLM as a tool, since it
allows the Al to generate responses based on user-provided materials. This
feature is particularly valuable in an educational context, as it places
responsibility on the students to select accurate and relevant sources. By doing
so, they not only learn how to work with Al tools but also develop critical
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thinking skills and an awareness of the importance of source quality when
interacting with Al-generated information.

Session 1: Human-Centred Mindset - “Who is this scientist and why does
their story matter today?”

In this session, David will focus on building empathy, historical awareness, and
appreciation of the societal and personal impact of scientific discovery. Students
will work in small groups to select a STEM figure (e.g., Rosalind Franklin, Alan
Turing, Ada Lovelace, Galileo Galilei, Marie Curie, Al-Kwarzimi...). Each group will
gather a set of meaningful resources like biographies, historical articles,
interviews, texts explaining their theories, and videos with transcripts,
uploading them into a Google NotebookLM project. Using NotebookLM's
conversational interface, students will explore major events and contributions in
the scientist’s life, the social context and personal struggles they faced, and how
their discoveries changed lives or shaped future technologies. This process aims
to connect students personally to the historical figures and understand the
human story behind scientific advancements.

Learning objectives

Through this part of the learning scenario, the students will be able to:

* Select a significant STEM figure and justify their choice.

* Gather and curate a diverse set of relevant source materials for Al analysis,
including materials related to their key theories.

* Use an Al tool (NotebookLM) to explore and understand a scientist's life,
contributions, and societal impact.

* Explain the importance of a chosen scientist's story in today's context.

* Develop empathy and historical awareness regarding scientific discovery.

Questions to help initiate the dialogue/brainstorming:

* Who are some scientists or inventors you admire, and why?

* What makes a scientist's story impactful or relevant today?

* What kind of information would be most important to understand a scientist's
life, work, and their major theories?

* How did the social context of their time affect their work and life?

* What values or qualities does the selected person represent?

* How did this scientist influence the world beyond their specific field?

+ Could this story inspire others today?

Suggested equipment/tools:
« Computers or tablets with internet access
* Google NotebookLM
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* Digital school textbook pages, or materials presented by teachers

* Access to digital libraries, academic databases. Other online resources for
research (e.g., Wikipedia, university archives, YouTube for
interviews/documentaries with transcripts)

* Collaborative document tools (e.g., Google Docs, Padlet) for group notes and
resource sharing.

Session 2: AI Techniques and Applications - “Structuring the Past: Al as an
Assistant Historian and Science Communicator”

In the second session, David will introduce how Al can organize, summarize,
and reframe complex information, as well as explain scientific theories.
Students will continue working with their NotebookLM projects and prompt the
Al to create timelines, concept maps, summarize key scientific achievements in
plain language. Even attempt to explain complex theories from the perspective
of the scientist, based on the provided texts. They will also instruct the Al to
extract quotes, categorize themes, and suggest connections within their
collected documents. Students will then compare the outputs generated by
NotebookLM across different groups, evaluating the AI's ability to represent
nuanced knowledge accurately, including the clarity and accuracy of theory
explanations. They will also be encouraged to refine their document set if
needed, for example, by removing duplicate information or adding more
diverse sources to improve the Al's analysis. This session will highlight Natural
Language Processing (NLP) as a key Al technique.

Learning objectives

Through this part of the learning scenario, the students will be able to:

» Understand how Al (specifically NotebookLM) uses techniques like Natural
Language Processing to analyze and structure textual data.

* Prompt an Al to generate summaries, timelines, thematic connections, and
explanations of scientific theories from a set of documents.

* Experiment with prompting Al to explain scientific theories in an accessible
way or from a specific viewpoint (e.g., as the scientist).

* Evaluate the quality and potential biases of Al-generated content, including
summaries and theory explanations.

» Understand the importance of curated and diverse elements in a dataset for
effective Al analysis.

* Refine a dataset to improve Al performance.

* Explain how AI can act as an assistant in historical research and scientific
communication.
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Questions to facilitate the process:

* How does NotebookLM seem to understand and process the information you
uploaded?

* What are the strengths and weaknesses of the Al's summaries, timelines, and
explanations of theories?

* How effectively did the Al explain the scientist's theories? What were the
challenges in getting a clear and accurate explanation from the Al, perhaps
even from their imagined perspective?

* Did the Al identify any connections or themes you hadn't considered?

* How did changing or adding sources affect the AI's output?

* In what ways can Al assist a historian or a science communicator in explaining
complex topics?

* What are the differences between how a human and an Al might interpret the
same set of historical documents or scientific texts?

Suggested equipment/tools:

« Computers or tablets with internet access
* Google NotebookLM

* Curated document sets from Session 1

Session 3: AI System Design - “From Insight to Audio: Guiding the AI to Tell
a Story and Explain Science”

In the third session, David will guide students to experience how Al transforms
curated information into a ready-made podcast, focusing on how user inputs
direct Al outputs. Students will learn about prompt design by formulating
specific instructions for NotebookLM to personalize the audio output, such as
desired length, number of voices, narrative focus (potentially including a
segment where the Al 'voices' the scientist explaining one of their key theories),
tone (e.g., narrative, journalistic), and target audience. NotebookLM will then
automatically produce a narrated audio file using text-to-speech synthesis,
which students will review and listen to directly from the interface. As an
optional activity, students can export the script and use other tools like Lovo.ai,
PlayHT, or Adobe Podcast for different Al narration styles, or even record a
human narration using Audacity for comparison. The pedagogical focus is on
understanding that the design of inputs (documents, instructions, prompts)
directly impacts the quality and fidelity of the Al-generated podcast.

Learning objectives

Through this part of the learning scenario, the students will be able to:

* Understand the concept of prompt design for Al content generation.

* Formulate effective prompts to guide Al in generating a podcast with specific
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characteristics (length, tone, voice, inclusion of theory explanations, potentially
voiced by the 'scientist’).

* Observe the process of text-to-speech synthesis in podcast generation.

* Evaluate an Al-generated podcast based on initial prompts and content
accuracy, including the clarity of any explained theories.

» Understand that the quality of Al output is directly related to the quality of
input and instructions.

* (Optional) Compare different Al narration tools or Al vs. human narration.

Questions to facilitate the process:

* How did your specific prompts influence the podcast generated by
NotebookLM, especially in how theories were explained?

* What was challenging about designing effective prompts to elicit clear
scientific explanations?

* How does the Al-generated voice compare to a human narrator, particularly
when explaining complex ideas? What are the pros and cons?

« If you were to redesign your prompts, what would you change and why?

* How does this process of Al content generation differ from a human creating a
podcast from scratch, especially the science communication aspect?

* What aspects of the podcast did the Al do well, and where could it improve,
particularly in the explanation of theories?

Suggested equipment/tools:

« Computers or tablets with internet access

* Google NotebookLM -« (Optional) Lovo.ai, PlayHT, Adobe Podcast (for
alternative Al narration)

* (Optional) Audacity or similar audio recording/editing software (for human
narration)

* Headphones

Session 4: Ethical Aspects - “Who really speaks in an Al-generated podcast?
Accuracy and Representation in Science”

In the fourth session, David will address the ethical considerations of Al-
generated content, with a particular focus on the representation of scientific
theories and historical figures. Groups will present their Al-generated podcasts
to the class. This will be followed by a class-wide discussion facilitated by
prompts concerning the accuracy, potential biases, and completeness of the Al-
synthesized narratives, especially regarding the explanation of scientific
concepts. Students will reflect on issues of misrepresentation, the balance of
human versus Al contribution to the story, and the broader implications of
using Al to “speak for” historical figures or simplify complex theories. Each
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student will then write a short individual reflection on what they learned about

the power and limits of Al in storytelling and education.

Learning objectives

Through this part of learning scenario, the students will be able to:

e C(ritically evaluate Al-generated podcasts for accuracy, bias, and

completeness, especially concerning scientific explanations.

Discuss the ethical implications of AI authorship and representation,
particularly for historical figures and their intellectual work.

Understand the concept of Al bias and how it can manifest in generated
content, including the simplification or misrepresentation of theories.

Reflect on the balance between human guidance and Al autonomy in
content creation.

Articulate the power and limitations of Al in educational storytelling and
science communication.

Formulate personal ethical guidelines for using Al in communication.

Questions to facilitate the process:

Is the Al-generated podcast an accurate and fair representation of the
scientist, their work, and their theories? Why or why not?

Did you notice any biases in the podcast? If so, where might they have
come from (e.g., source materials, Al algorithms, simplification of
theories)?

Could someone be misrepresented or their story distorted through this
Al synthesis? How might their theories be oversimplified or
misconstrued?

How much of the final podcast story feels like it came from your group’s
efforts, and how much from the Al itself, especially in the explanatory
segments?

What are the responsibilities of creators when using Al to tell stories
about real people and explain complex scientific ideas?

What are the potential benefits and drawbacks of using Al to “speak for”
or interpret the past and explain scientific concepts?
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Glossary

Google NotebookLM: An Al-powered research and writing assistant from
Google that helps users understand and explore their documents, generate
summaries, ask questions, brainstorm ideas, and articulate concepts based on
the uploaded source materials. In this scenario, it's also used for its audio
generation capabilities.

Natural Language Processing (NLP): A field of Artificial Intelligence that
focuses on enabling computers to understand, interpret, and generate human
language in a way that is both meaningful and useful.

Text-to-Speech (TTS) Synthesis: An assistive technology that reads digital text
aloud. Al-powered TTS aims to produce natural-sounding human speech from
written text.

Al Bias: Refers to systematic errors or prejudices in the output of artificial
intelligence systems, often reflecting biases present in the data used to train
them, in the design of the algorithm itself, or in how complex information is
simplified.
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8. Tips and recommendations for engaging girls in the

learning/making process

It is paramount to design a learning environment that respects cultural
diversity, safeqguards against bias and offensive material, supports diverse
abilities and promotes critical engagement with generative Al First, all
instructional content is written in clear, plain language and organized within a
simple navigation structure so that participants can follow their own learning
path at any pace. This design choice directly addresses the risk identified by
UNESCO that GenAl-generated text may be culturally insensitive or perpetuate
stereotypes if learners are not provided with contextual guidance. To prevent
exposure to inappropriate or harmful outputs, each activity that involves
prompting a generative model is accompanied by explicit guardrails. A checklist
enables teachers to verify that responses do not contain offensive language,
thereby mitigating the safequarding concerns highlighted in the same source.

Learning material should deliberately incorporate multimodal resources, textual
explanations, audio narrations, captioned videos and interactive simulations, to
ensure accessibility for learners with visual, auditory or motor impairments.
These formats also align with UNESCO's call for inclusive design that removes
language barriers and supports diverse learning preferences. Where possible,
alternative-text descriptions and subtitles are provided, and content needs to
comply with web-accessibility standards so that screen-reader users can access
all materials.

Gender equality needs to be woven into the curriculum through case studies,
examples and role-model profiles that showcase women and under-represented
groups in Al research and practice. This responds to evidence that GenAl tools
tend to reproduce dominant viewpoints and marginalize already disadvantaged
voices. By foregrounding diverse perspectives, learning content counters the
homogenization of knowledge noted by UNESCO, which warns that reliance on
uncritical GenAl outputs can narrow plural narratives and stifle creative
thinking.

Furthermore, a dedicated module on digital literacy equips learners with the
skills to critically evaluate Al-generated content. Participants learn that large
language models do not truly understand text but merely stitch together
statistically likely word sequences, which can lead to factual inaccuracies or
hallucinations. They are taught to cross-check generated information against
verified sources, recognize bias in model outputs, and apply ethical prompting
techniques that avoid reinforcing dominant cultural biases. The module also
covers intellectual-property considerations, reminding teachers that the
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provenance of Al-produced material is often opaque and that copyright
disputes may arise when using such content without proper attribution. By
embedding these safeguards, the learning material ensures that educators can
responsibly incorporate GenAl tools into their classrooms while respecting
creators' rights.

Universal Design for Learning underpins every learning activity. All digital
resources are tested for accessibility before release, with particular attention to
captioning and audio-description generators whose accuracy is verified to avoid
misleading learners with visual or hearing impairments. The design process also
identifies learners who lack reliable internet connectivity or appropriate devices
and proposes sustainable funding mechanisms to provide Al-enabled tools that
support students with disabilities, in line with UNESCO’s recommendation to
promote universal connectivity and digital competencies for equitable access.

Multilingual material is a core component of the learning experience. Real-time
translation, paraphrasing and automatic writing-correction services enable
learners from minority linguistic or cultural backgrounds to express themselves,
collaborate across language barriers and amplify their voices in online
discussions. Inclusive large-language models (e.g. Multilingual LLMs) are
evaluated for local accessibility, open-source status, and rigorous validation by
authorities before adoption. This ensures they can reliably support multilingual
interactions, while acknowledging that these tools alone cannot resolve the
deeper issue of data poverty. Moreover, the curriculum follows UNESCO’s call
for specifications that require Al providers to train models on multiple
languages, including local and indigenous tongues. This protects linguistic
diversity and prevents the dominance of major languages in generated content.

Finally, continuous feedback loops are built into the learning experience. After
each learning session, participants complete short surveys and contribute to
discussion forums where they can report accessibility issues, cultural concerns
or content gaps. This data is reviewed by the instructional design team and
used to iteratively refine materials, echoing UNESCO’s recommendation that
inclusive practices be monitored and adjusted over time. In sum, the course’s
inclusivity framework combines clear language, accessible multimodal and
multilingual delivery, gender-balanced examples, critical digital-literacy training,
intellectual-property awareness and responsive feedback mechanisms to create
a learning environment that not only avoids the pitfalls of cultural bias,
homogenized knowledge and uncritical reliance on GenAl but also empowers
teachers to harness these technologies in an equitable, safe and pedagogically
sound manner.
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9. References (resources and reading list for teachers for
further learning about AI & AI Tools in schools)

9.1 Open Educational Resources (OER) Catalogue

The growing importance of artificial intelligence (Al) in society and in the
workplace means that schools across the European Union need to prepare
learners not only with subject knowledge but with Al-literacy, ethical awareness,
and readiness to engage with Al systems. For this reason, a course for teachers
that supports the implementation of an Al curriculum should make extensive
use of Open Educational Resources (OER): freely accessible, openly licensed
educational materials that can be adapted, remixed, and reused by teachers.
The purpose of this text is to map out how such a teacher-course might be
structured, what resources are needed (and where to find them), and what the
key requirements are for deploying OER in the context of an Al-curriculum for
schools.

Why OER for AI in schools

OER are defined as educational materials that are “libre” (openly licensed) and
“gratis” (free of charge). They allow teachers to reuse, adapt and share teaching
materials and thus reduce barriers. For Al education, where tools and
applications evolve rapidly, the ability to adapt resources is especially important.
For example, the FACILITATE-AI project provides an online portal of OER aimed
at school teachers (grades 7-12) to develop inquiry-based understanding of Al
(facilitate-ai-portal.eu). Using OER helps foster sustainability, sharing of best
practices, and adaptation to local curricula and languages.

Course structure and implementation
For a teacher-course on Al implementation in schools using OER, the following
major components are recommended:

e Introduction to Al concepts - foundational knowledge of what Al is, how it is
used, ethical implications, what it means for teaching and learning. For
example, the MOOC “Al Basics for Schools” offers such an introduction for
teachers (europeanschoolnetacademy.eu).

e Pedagogical design and curriculum integration - how to embed Al topics
into subject teaching, how to plan lessons, assessments, project-based
learning with Al, and how to use Al tools in teaching.

e Hands-on tools & resources - practical workshops where teachers use Al-
tools (for example chatbots, generative Al, adaptive learning) and build or
adapt OER materials: presentations, worksheets, student activities.
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Ethics, data and licensing - exploring ethical guidelines (for example, the
EU'’s “Ethical guidelines for educators on using artificial intelligence and
data” ) and providing guidance on open licensing, rights, adaptation and
distribution of OER. The Una Europa OER toolkit provides a how-to guide for
using and creating OER under open licences.
Implementation planning and sustainability - supporting teachers to plan
their own implementation of Al-curriculum units (which leverage OER), adapt
them to their school context, schedule, budget for technology, ensure

continuous updating, peer sharing of resources, and monitoring of

outcomes.

Evaluation and sharing of resources - enabling teachers to evaluate how

well materials and OER worked in their classes, share their adapted

materials back into an OER catalogue or repository (creating a culture of
sharing), and reflect on lessons learnt.

By combining a robust set of OER links covering presentations, how-to guides,
audiovisual materials, worksheets and datasets; a curated catalogue/book

structure that includes tutorials, datasets and licensing guidelines; and a course
structure that guides teachers from concept through adaptation,
implementation and sharing—schools in the EU can implement an AI curriculum
with greater confidence, sustainability and openness. The use of OER ensures
flexibility and cost-effectiveness, while the licensing and ethical considerations
help maintain high quality and responsible practice.

# Title Link Description / Target Level | Licence
Format
1 Al for https:// A textbook for | Teachers CCBY 4.0
Teachers: www.ai4t.eu/ | teachers (secondary) | (Pressboo
An Open ai-for- covering Al ks)
Textbook teachers-an- | fundamentals,
open- use of ALin
textbook/ education,
(AI4AT) ethics, etc.
Available in 5
languages. (
AI4T
)

2 AI4T MOOC | https:// A MOOC Teachers Free;
www.aidt.eu/ | (Massive Open | (secondary) | open-
teacher- Online Course) resource
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training/ for teachers to (licence
(educ-ai- gain not
tion.eu) understanding explicitly
of Al, its detailed)
applications
and limitations.
(
educ-ai-tion.eu
)
Unlocking https:// A teacher guide | Teachers (all | CC BY-NC-
Alin openspace.etf | developed by levels) SA (as
Education: | .europa.eu/ the European stated) (
A Teacher's | resources/ Training Open
Guide to AI | unlocking-ai- | Foundation Space
Literacy education- (ETF) “Teaching )
teachers- with AI” club;
guide-ai- focuses on
literacy- generative Al
result-ai-club | tools and
(Open Space) | teacher tasks.
(Open Space)
Open https://coai- A hub by the Secondary/ | Licence
Educational | jrc.de/open- Center for tertiary + varies by
Resources - | educational- | Cognitive teachers item;
CoAI JRC resources/ Interaction and generally
(CoAI JRQ) Robotics - JRC open
providing open resources
textbook,
tutorials,
datasets,
software and
open-data
resources on
Al/robotics for
education.
(CoAI JRC)
Effective https:// A course on the | Teachers Open
Use of school- European (21st century | access;
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Artificial education.ec. | School teaching) licence
Intelligence | europa.eu/ Education not clearly
Tools (Al) in | en/learn/ Platform detailed
Education courses/ website about
effective-use- | how to use Al
artificial- tools in
intelligence- | education
tools-ai- (lesson plans,
education-0 quizzes,
(School assessments)
Education for teachers.
Gateway) (School
Education
Gateway)
OERin https://digital- | A course Highered/ | Open
Higher skills- introducing teachers access;
Education - | jobs.europa.e | OER principles licence
Digital Skills | u/en/ (how to use, not
& Jobs opportunities | publish, reuse) specified
Platform /training/ - useful for
open- teacher-course
educational- | in Al curriculum
resources- implementatio
oer-higher- n. While not
education strictly Al it
(Digital Skills | supports the
and Jobs licensing and
Platform) reuse aspect.
(Digital Skills
and Jobs
Platform)
Al-Enable - | https:// An Erasmus+- Teachers Licence
Al for aienable.eu/ | funded project | (inclusive not clearly
Inclusive (aienable.eu) | focused on Al education) specified
Education for inclusive
education -
includes e-
learning
resources and
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teacher
innovation
tools (though
specific OER
details/licence
may require
checking).
(aienable.eu)

8 KI-Campus
- learning
platform for
artificial
intelligence

https://
www.Ki-
campus.org/
en

Free online
courses, videos,
podcasts and
tools to
strengthen Al
and data skills;
designed for
students,
teachers,
professionals,
universities,
companies and
administrations
. (KI-Campus)

Teachers,
Students
(secondary/t
ertiary),
Lifelong
learners

CC BY-SA
4.0 for “Al
Campus
Originals”
(open
licence) (
KI-
Campus

)

9.2 Reading list for teachers for further learning about AI & Al

Tools in schools

Bildungsstandards im Fach Physik fur die Allgemeine Hochschulreife (KMK,

2020)

Bildungsstandards im Fach Biologie fur die Allgemeine Hochschulreife (KMK,

2020)

Bildungsstandards im Fach Chemie fur die Allgemeine Hochschulreife (KMK,

2020)

Bildungsstandards fur die Naturwissenschaften (Biologie) fur den Mittleren
Schulabschluss (2024)
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Bildungsstandards fur die Naturwissenschaften (Chemie) fir den Mittleren
Schulabschluss (2024)

Bildungsstandards fur die Naturwissenschaften (Physik) fir den Mittleren
Schulabschluss (2024)

Standige wissenschaftliche Kommission, SWK (2024). Large Language Models
und ihre Potenziale im Bildungssystem. Impulspapier der standigen
wissenschaftlichen Kommission der Kultusministerkonferenz

Acatech (2024). MINT-Nachwuchsbarometer 2024.

KMK (2024). Handlungsempfehlung fur die Bildungsverwaltung zum Umgang
mit kanstlicher Intelligenz in schulischen Bildungsprozessen.

KMK (2017). Bildung in der digitalen Welt. Strategie der
Bildungsministerkonferenz.

Rady Ministrow (2023). MONITOR POLSKI DZIENNIK URZEDOWY
RZECZYPOSPOLITEJ POLSKIEJ

MINISTRA EDUKACJI (2019). DZIENNIK USTAW RZECZYPOSPOLITEJ POLSKIE]

Rady Ministrow (2024). MONITOR POLSKI DZIENNIK URZEDOWY
RZECZYPOSPOLITEJ POLSKIEJ

AEYTEPH EKAOZH (2022). MPOITPAMMA 2MOYAQN INA TO MAGHMA THx
MAHPO®OPIKHZ XTIZ A", B KAIT TAZEIX TYMNAZIOY

AEYTEPH EKAOZH (2022). MPOrPAMMA 2MOYAQN INA TO MAGHMA THX
NAHPO®OPIKHZ N'YMNAZIOY

BIBAIO MAGHTH (2024). NMAHPO®OPIKH A’
BIBAIO MAGHTH (2024). MAHPO®OPIKH B’
BIBAIO MAGHTH (2024). NAHPO®OPIKH

1. Main publications of UNESCO on Al in Education

AI competency framework for students 2024
https://unesdoc.unesco.org/ark:/48223/pf0000391105

AI competency framework for teachers 2024
https://unesdoc.unesco.orqg/ark:/48223/pf0000391104
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https://unesdoc.unesco.org/ark:/48223/pf0000391104
https://unesdoc.unesco.org/ark:/48223/pf0000391105

Guidance for generative Al in education and research (Arabic, English, French,
Greek, Malay, Portuguese, Russian, Spanish, Turkish) 2023
https://unesdoc.unesco.org/ark:/48223/pf0000386693

AI and education: guidance for policy-makers (Arabic, Chinese, English, French,
Korean, Spanish, Russian) 2021
https://unesdoc.unesco.org/ark:/48223/pf0000376709

K-12 Al curricula: a mapping of government-endorsed Al curricula (Arabic,
Chinese, English, French, Portuguese, Spanish, Russian) 2022
https://unesdoc.unesco.org/ark:/48223/pf0000380602

Beijing Consensus on Al and Education (Arabic, Chinese, English, French,
Spanish, Russian) 2019
https://unesdoc.unesco.org/ark:/48223/pf0000368303

Al in the UAE's computing, creative design and innovation K-12 curriculum: a
case study (Arabic, English) 2024
https://unesdoc.unesco.org/ark:/48223/pf0000388652

AI and inclusion: compendium of promising initiatives 2020
https://unesdoc.unesco.org/ark:/48223/pf0000374644

Al in Education: compendium of Promising Initiatives 2019
https://unesdoc.unesco.org/ark:/48223/pf0000370307

International Conference on Al and Education (2019) Report
https://unesdoc.unesco.org/ark:/48223/pf0000370967

InternationalForumon AI and Education (2020) Report 2021
https://unesdoc.unesco.org/ark:/48223/pf0000377251

InternationalForumon Al and Education (2021) Synthesis Report 2022
https://unesdoc.unesco.org/ark:/48223/pf0000381226

InternationalForumon AI and Education (2022) Analytical Report 2023
https://unesdoc.unesco.org/ark:/48223/pf0000386162

2. Documents from European Community

- DigComp 2.2 (in particular Annex 2)
https://op.europa.eu/en/publication-detail/-/publication/50c53c01-
abeb-11ec-83e1-01aa75ed71al1/lanquage-en

- Al report
by the European Digital Education Hub’s Squad on artificial intelligence in
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https://op.europa.eu/en/publication-detail/-/publication/50c53c01-abeb-11ec-83e1-01aa75ed71a1/language-en
https://op.europa.eu/en/publication-detail/-/publication/50c53c01-abeb-11ec-83e1-01aa75ed71a1/language-en
https://unesdoc.unesco.org/ark:/48223/pf0000386162
https://unesdoc.unesco.org/ark:/48223/pf0000381226
https://unesdoc.unesco.org/ark:/48223/pf0000377251
https://unesdoc.unesco.org/ark:/48223/pf0000370967
https://unesdoc.unesco.org/ark:/48223/pf0000370307
https://unesdoc.unesco.org/ark:/48223/pf0000374644
https://unesdoc.unesco.org/ark:/48223/pf0000388652
https://unesdoc.unesco.org/ark:/48223/pf0000368303
https://unesdoc.unesco.org/ark:/48223/pf0000380602
https://unesdoc.unesco.org/ark:/48223/pf0000376709
https://unesdoc.unesco.org/ark:/48223/pf0000386693

education
https://op.europa.eu/en/publication-detail/-/publication/9bb60fb1-b42a-11ee-
b164-01aa75ed71a1/language-en

Curricula developed by Italian Schools

- Lucy Curriculum IC Modena 3 (k-8)
https://www.ic3modena.edu.it/progetti/lucy-scuola-di-intelligenza-artificiale-per-

ragazz/

- Rete di scuole FVG - Liceo Stellini Udine (k-12)
https://stelliniudine.edu.it/wp-content/uploads/sites/724/E-Book-Costruire-il-
futuro-maggio-24 def-1.pdf?x19452

Activities proposal - Stellini
https://rise.articulate.com/share/bo6uaWApy_50sbAgpOiwRIxeUircDEIm#/

3. Projects/Curricula

RAISE initiative (MIT)
https://raise.mit.edu/research-projects/

DAILy Curriculum (MIT)
https://everyday-ai.org/resources/curriculum/daily-curriculum

https://everyday-ai.org/resources

Rubric for Evaluating Al Tools for Schools
https://www.controlaltachieve.com/2024/04/rubric-for-evaluating-ai-tools-

for.html?utm source=chatgpt.com

4. Papers

Unpacking the 'Black Box' of Al in Education
https://papers.ssrn.com/sol3/papers.cfm?abstract id=3945708

5. Higher Education Policies

Vanderbilt:

MIT:

Harvard:

NY University:

Georgia Tech:

Texas (Austin):

Penn state: https://as.vanderbilt.edu/gci-ai/syllabus-ai-

policies/https://ist.mit.edu/ai-quidancehttps://huit.harvard.edu/ai/

quidelineshttps://www.nyu.edu/life/information-technoloqgy/artificial-
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https://rise.articulate.com/share/bo6uaWApy_5OsbAgpOiwRlxeUircDElm#/
https://stelliniudine.edu.it/wp-content/uploads/sites/724/E-Book-Costruire-il-futuro-maggio-24_def-1.pdf?x19452
https://stelliniudine.edu.it/wp-content/uploads/sites/724/E-Book-Costruire-il-futuro-maggio-24_def-1.pdf?x19452
https://www.nyu.edu/life/information-technology/artificial-intelligence-at-nyu.html
https://huit.harvard.edu/ai/guidelines
https://huit.harvard.edu/ai/guidelines
https://ist.mit.edu/ai-guidance
https://as.vanderbilt.edu/gci-ai/syllabus-ai-policies/
https://as.vanderbilt.edu/gci-ai/syllabus-ai-policies/
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3945708
https://www.controlaltachieve.com/2024/04/rubric-for-evaluating-ai-tools-for.html?utm_source=chatgpt.com
https://www.controlaltachieve.com/2024/04/rubric-for-evaluating-ai-tools-for.html?utm_source=chatgpt.com
https://raise.mit.edu/research-projects/
https://www.ic3modena.edu.it/progetti/lucy-scuola-di-intelligenza-artificiale-per-ragazz/
https://www.ic3modena.edu.it/progetti/lucy-scuola-di-intelligenza-artificiale-per-ragazz/
https://op.europa.eu/en/publication-detail/-/publication/9bb60fb1-b42a-11ee-b164-01aa75ed71a1/language-en
https://op.europa.eu/en/publication-detail/-/publication/9bb60fb1-b42a-11ee-b164-01aa75ed71a1/language-en
https://everyday-ai.org/resources
https://everyday-ai.org/resources/curriculum/daily-curriculum

intelligence-at-nyu.htmlhttps://oit.gatech.edu/ai/quidancehttps://

ctl.utexas.edu/chatgpt-and-generative-ai-tools-sample-syllabus-policy-
statementshttps://inteqgrity.psu.edu/sites/default/files/2024-03/
syllabus lanquage for gen Al policies 0.pdf

9.3 Resources (literature)

Bildungsstandards im Fach Physik fur die Allgemeine Hochschulreife (KMK,
2020)

Bildungsstandards im Fach Biologie fur die Allgemeine Hochschulreife (KMK,
2020)

Bildungsstandards im Fach Chemie fur die Allgemeine Hochschulreife (KMK,
2020)

Bildungsstandards fur die Naturwissenschaften (Biologie) fur den Mittleren
Schulabschluss (2024)

Bildungsstandards fur die Naturwissenschaften (Chemie) fir den Mittleren
Schulabschluss (2024)

Bildungsstandards fur die Naturwissenschaften (Physik) fur den Mittleren
Schulabschluss (2024)

Standige wissenschaftliche Kommission, SWK (2024). Large Language Models
und ihre Potenziale im Bildungssystem. Impulspapier der standigen
wissenschaftlichen Kommission der Kultusministerkonferenz

Acatech (2024). MINT-Nachwuchsbarometer 2024.

KMK (2024). Handlungsempfehlung fur die Bildungsverwaltung zum Umgang
mit kunstlicher Intelligenz in schulischen Bildungsprozessen.

KMK (2017). Bildung in der digitalen Welt. Strategie der
Bildungsministerkonferenz.

Rady Ministrow (2023). MONITOR POLSKI DZIENNIK URZEDOWY
RZECZYPOSPOLITEJ POLSKIEJ

MINISTRA EDUKAC]I (2019). DZIENNIK USTAW RZECZYPOSPOLITEJ POLSKIEJ

Rady Ministrow (2024). MONITOR POLSKI DZIENNIK URZEDOWY
RZECZYPOSPOLITEJ POLSKIEJ

AEYTEPH EKAOZH (2022). MTPOrPAMMA ZIMOYAQN 'NMA TO MAGHMA THZ
MAHPO®OPIKHZ XTIX A", B KAIT" TAZEIX TYMNAZIOY
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https://integrity.psu.edu/sites/default/files/2024-03/syllabus_language_for_gen_AI_policies_0.pdf
https://integrity.psu.edu/sites/default/files/2024-03/syllabus_language_for_gen_AI_policies_0.pdf
https://ctl.utexas.edu/chatgpt-and-generative-ai-tools-sample-syllabus-policy-statements
https://ctl.utexas.edu/chatgpt-and-generative-ai-tools-sample-syllabus-policy-statements
https://ctl.utexas.edu/chatgpt-and-generative-ai-tools-sample-syllabus-policy-statements
https://oit.gatech.edu/ai/guidance
https://www.nyu.edu/life/information-technology/artificial-intelligence-at-nyu.html

AEYTEPH EKAOZH (2022). MPOrPAMMA 2MOYAQN INA TO MAGHMA THX
NAHPO®OPIKHZ T'YMNAZIOY

BIBAIO MAGHTH (2024). NAHPO®OPIKH A’
BIBAIO MAGHTH (2024). MAHPO®OPIKH B’
BIBAIO MAGHTH (2024). MAHPO®OPIKH

In Italy, there are no official ministerial guidelines or curricula for Al education.
Instead, the Ministry of Education refers to key documents published by
UNESCO and the European Community as primary references.

1. Main publications of UNESCO on Al in Education

AI competency framework for students 2024
https://unesdoc.unesco.org/ark:/48223/pf0000391105

Al competency framework for teachers 2024
https://unesdoc.unesco.org/ark:/48223/pf0000391104

Guidance for generative Al in education and research (Arabic, English, French,
Greek, Malay, Portuguese, Russian, Spanish, Turkish) 2023
https://unesdoc.unesco.org/ark:/48223/pf0000386693

AI and education: guidance for policy-makers (Arabic, Chinese, English, French,
Korean, Spanish, Russian) 2021
https://unesdoc.unesco.org/ark:/48223/pf0000376709

K-12 Al curricula: a mapping of government-endorsed Al curricula (Arabic,
Chinese, English, French, Portuguese, Spanish, Russian) 2022
https://unesdoc.unesco.org/ark:/48223/pf0000380602

Beijing Consensus on Al and Education (Arabic, Chinese, English, French,
Spanish, Russian) 2019
https://unesdoc.unesco.org/ark:/48223/pf0000368303

Al in the UAE's computing, creative design and innovation K-12 curriculum: a
case study (Arabic, English) 2024
https://unesdoc.unesco.org/ark:/48223/pf0000388652

AI and inclusion: compendium of promising initiatives 2020
https://unesdoc.unesco.org/ark:/48223/pf0000374644

Al in Education: compendium of Promising Initiatives 2019
https://unesdoc.unesco.org/ark:/48223/pf0000370307
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International Conference on Al and Education (2019) Report
https://unesdoc.unesco.org/ark:/48223/pf0000370967

International Forum on Al and Education (2020) Report 2021
https://unesdoc.unesco.org/ark:/48223/pf0000377251

International Forum on AI and Education (2021) Synthesis Report 2022
https://unesdoc.unesco.org/ark:/48223/pf0000381226

International Forum on Al and Education (2022) Analytical Report 2023
https://unesdoc.unesco.org/ark:/48223/pf0000386162

2. Documents from European Community

- DigComp 2.2 (in particular Annex 2)
https://op.europa.eu/en/publication-detail/-/publication/50¢53c01-
abeb-11ec-83e1-01aa75ed71a1/language-en

- Al report

by the European Digital Education Hub’s Squad on artificial intelligence in
education
https://op.europa.eu/en/publication-detail/-/publication/9bb60fb1-b42a-11ee-
b164-01aa75ed71a1/language-en

Curricula developed by Italian Schools

- Lucy Curriculum IC Modena 3 (k-8)
https://www.ic3modena.edu.it/progetti/lucy-scuola-di-intelligenza-artificiale-per-
ragazz/

- Rete di scuole FVG - Liceo Stellini Udine (k-12)
https://stelliniudine.edu.it/wp-content/uploads/sites/724/E-Book-Costruire-il-
futuro-maggio-24_def-1.pdf?x19452

Activities proposal - Stellini
https://rise.articulate.com/share/bo6uaWApy_50sbAgpOiwRIxeUircDEIm#/

3. Projects/Curricula

RAISE initiative (MIT)
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Vanderbilt: https://as.vanderbilt.edu/gci-ai/syllabus-ai-policies/

MIT: https://ist.mit.edu/ai-guidance

Harvard: https://huit.harvard.edu/ai/guidelines

NY University: https://www.nyu.edu/life/information-technology/artificial-
intelligence-at-nyu.html

Georgia Tech:https://oit.gatech.edu/ai/guidance
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