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(EN) Introduction

The Industry 4.0 determines new challenges and tasks, for the solution of which artificial intelligence
(Al) played an increasingly important role (Schwab, 2017). The White Paper on Artificial Intelligence
of the European Community (WPAI-EU, 2020) sets out the main directions for its development.
According to the document, it is necessary to develop skills needed to work in the field of Al and to
adapt the educational systems of all European countries. The report of the Committee on Culture
and Education (CULT) in the EU Parliament on the application of Al in education (Tuomi, 2020) makes
a thorough analysis of the need to train specialists to develop and apply intelligent approaches in
various areas of modern business and services. Based on these strategic documents, some main
directions in the application of Al in school education have been identified:

- development of an appropriate curriculum for students from different classes, schools,
profiles and professions;

- creating appropriate learning materials;

- training of teachers and facilitators;

- creating an intelligent educational platform.

(K Schwab, 2017), (CIUCCI, M. & GOUARDERES, F., 2020), (llkka Tuomi, 2020)

This first Result (R1) of the project: “Al Teaching Guide for teachers facilitating the learning of
students in grades 7-12” produced a guide for the target group teachers to enable them to
introduce Al to students of 7-12 grades). The Al Teaching Guide sets the Pedagogical and Learning
Framework that describes among others the competences teachers need to acquire and develop in
order to successfully facilitate Al learning. Furthermore, the guide includes:

- National Reports from each partner country that describes the current situation in relation
to Al and education including Best Practices,

- an Al Curriculum Design and Format, and

- aset of Creativity and Learning Plans that provide teachers with the ideas, knowledge and
resources needed to facilitate such activities in the classroom.

Additionally, this Result provides resources and develops the content of a C1 Training Event that
aims to enable partners’ staff to fully comprehend the concept of Al and how it can be best
approached in secondary education.

To facilitate the training event, in the context of this Result, partners developed sample Al L&C Plans
related to Competences for understanding the concepts of Al and how these can be used in the
learning process of the Grades 7-12 in STEAME subjects and beyond determined and developed in
the C1 training. The aim of the content for the C1 Training was to support teachers from partner
organisations to develop knowledge and skills in preparing Al L&C Plans for schools. The training
was organised before the development of L&C plans under R1. The main innovation of R1 is the
creation of a model for an Al Learning and Creativity Plan (L&C Plan) that can be used by any teacher
of any field to embed Al learning and thinking in their teaching for the best development of
competence and skills in the students. To the best of our knowledge such Al L&C Plans did not exist.
The need for transnational implementation lies in the need to collect information and explore the
current Al in secondary education status to better address the needs of teachers and students at an
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EU level. Furthermore, the learning activities developed to suit the educational systems and
teachers of all partner countries thus increasing the overall transferability of the project.

A C1 STT organized to support the needed training of partners for R1. Elements of C1 content and
after their validation through the peer evaluation of the Al L&C Plans were used in a number of
modules in the development of FACILITATE-AI Course under R2. The expected impact is the higher
competence and skills of the partner participants to formulate the practical method of
understanding Al and creating Al L&C Plans for school education and the impact on participants'
experts in focus group discussions. The consortium partner participants generated a better
expertise in the aims of the project by converging knowledge and competence in Al and Pedagogy
together.

Partners collaboratively worked on the following 3 main chapters, as activities and tasks of this
Result:

1. PEDAGOGICAL AND LEARNING FRAMEWORK AND NATIONAL REPORTS (R1/A1)

- Task 1: Pedagogical and Learning Framework and National Reports. Partners explored the set of
competences that a teacher needs to have acquired/developed to be able to facilitate the
introduction of Al in schools. The framework that developed was validated through an online Focus
Group (FG) of experts. Each partner invited at least one local expert (education or Al) to the Focus
Group.

- Task 2: National Reports with related practices. Partners explored the current status of Al in
secondary education at a national level by conducting desk research. The partners explored the
level of integration of Al in schools or the elements that were there and will be able to facilitate
such an integration in the near future (e.g., teachers’ professional development programs, etc.).
Furthermore, for each partner country, partners collected at least 5 Al in education practices.

2. DYNAMIC CURRICULUM DESIGN AND FORMAT (R1/A2)

A1/T1 and A1/T2 results formed the basis of an on-line database with Al Curriculum for students
ages 16-18. Partners explored how this database will incorporate the element of being dynamic.
Meaning that teachers, during the project’s implementation period and beyond, will be able to input
to the database and play an important role in its continued development and adaptation to the
developments of Al in education. It was important to carefully design the operation of the database
to be dynamic, considering in parallel how its maximum sustainability can be achieved.

3. LEARNING AND CREATIVITY PLANS (L&C Plans) FOR THE USE BY FACILITATORS OF LEARNING
(R1/A3)

Based on R1/A2 partners produced examples of Learning & Creativity (L&C) Plans ready to be used
by teachers. As Al has to have an interdisciplinary approach, the L&C Plans were designed to be used
by at least two teachers, teaching different STEAME subjects or beyond, in cooperation. After a C1
training activity to help partner participants to understand the Al concepts and how these can be
applied through L&C Plans, each partner organization developed at least 2 Al L&C Plans. These Al
L&C Plans will be uploaded to the Al-Education Observatory which is a part of the platform that will
be developed in R3.
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1. PEDAGOGICAL AND LEARNING FRAMEWORKS

Executive Summary of National Reports

These European & national reports with the related practices were created as part of a two-year
European Commission-funded initiative called “Guidelines for facilitating the learning of Artificial
Intelligence (Al) by School Students of Grades 7-12”. The project's goal is to prepare secondary
school administrators and teachers to effectively integrate Al in education. To guarantee that the
deliverables address current needs, each partner evaluated their country's national literature with
the curation by Doukas Schools from the input of all partners. The partner’s countries that
contributed to this report are Bulgaria, Cyprus, Greece, Italy, Portugal, and Romania. The report is
divided on four parts which are:

e Part A: Level of Integration of Al in Secondary Schools (for Students)

e Part B: Elements facilitating an Al Integration in the near Future (for Teachers)

e Part C: Al in Education Practices

e Part D: Other Al Elements/Initiatives/Practices at National and/or European Level

The main findings are that in the field of education, the use of Al has not yet reached the level of
widespread use, but the choice of its adoption by large companies in the field and the research that
is done, give the certainty that soon teachers and trainees will see applications in their daily practice.
In the European schools there are very few elements in Al with no specific focus, but only on Digital
Skills in which it is indirectly included. Al is not identified in the curricula as a distinctive teaching
field, but various organisations and schools are promoting activities in the area of robotics in the
form of projects and other initiatives.

As far as the future of Al integration in education, there is a variety of Al tools and platforms that
can be used for educational purposes along with online courses, MOQOCs, training
actions/workshops and seminars/webinars for teachers to engage. In addition, numerous Al
educational practices and some other more generic Al elements, initiatives and practices were
found by project’s partners making Al integration in education in the near future more likely to be
a reality.

Al tools and platforms for education

Thousands of start-ups come up every single day based on Al or its Al tools ranging from Siri to auto-
journalism. Everything is being operated with the help of Al and ML. And with Al entering all sectors
it has also started to transform the educational sector which is traditional in nature. Al tools for
education that are intelligent, adaptive, encouraging personalized learning systems are being
deployed in all the educational institutions such as schools, colleges, and universities across the
globe for analyzing huge amounts of data collected from the students that can significantly impact
the lives of students and educators. Some examples of tools that can be used in education
are PhotoMath, a free Al math tutoring app, and Seek by iNaturalist, an app which helps to identify
species from photographs. Language classes can use Verse by Verse, where students can write a
poem with the help of Al and learn about American poets. Social studies and art classes can
use Newspaper Navigator, a tool for searching millions of historical newspaper photos,
and MuseNet, for exploring and creating music. Moreover, Machine Learning for Kids, Learn about
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Artificial Intelligence, COCO Common Objects in Context, Colab and TensorFlow (Google) are some
useful examples of Al tools that can be used for educational purposes.

Recommendations for future Al literacy education

The findings of the Conceptualizing Al literacy: An exploratory review present a preliminary
overview of empirical research literature on Al literacy studies in the education field. Al becomes a
fundamental skill for everyone, not just for computer scientists. In addition to reading, writing,
arithmetic, and digital skills, we should add Al to every learner’s twenty-first century technological
literacy in work settings and everyday life. Inspired by Bloom taxonomy, Al literacy possesses basic
competencies to know and understand, use, and apply, as well as evaluate and create Al. People
need to equip themselves cognitively for future technological challenges in their workplaces. At the
same time, it is important to foster their social responsibility and ethical awareness to use Al for
societal good.

Students are not only the end users but potentially be problem-solvers to use Al technologies in
different scenarios, or even create possible Al-driven hardware and software solutions to make our
society a better place to live in. Al literacy combines the ideas of data science, computational
thinking and multi-disciplinary knowledge to interplay Al literacy and Al thinking.

To facilitate educators’ teaching, the technological, pedagogical and content knowledge framework
needs to be considered to provide a map for understanding how to integrate Al literacy into
classrooms effectively. Age-appropriate learning artifacts and curricula need to be designed to
scaffold K-12 students’ Al conceptual understandings and stimulate their motivation and interest in
learning Al. Educators should update their Al knowledge to solve teaching challenges such as
knowing and using suitable Al-enhanced technologies such as adaptive learning systems that
facilitate their daily teaching practice and management and promote personalized learning to
understand students’ learning progress and needs.

Future researchers and educators will develop pedagogical strategies (e.g., collaborative project-
based learning, gamification) and to increase students’ motivation and engagement, promote
interaction and collaboration, enhance motivation and attitudes, and develop numerous learning
skills in the context of Al literacy. Human-centered considerations are important to raise attention
to educate citizens to become socially responsible and ethical users such as inclusiveness, fairness,
accountability, transparency, and ethics, instead of merely enhancing students’ Al abilities and
interests. (Davy Tsz KitNg, Jac Ka Lok Leung, Samuel Kai Wah Chu, & Maggie Shen Qiao, 2023)

Executive Summary of Focus Group

For further investigation of the Al in education a focus group was held. The focus group was based
on semi-structured interview questions that investigated key issues in the field of Al integration in
education through an inquiry based and evidence-based approach. The focus Group was held on
Tuesday, July 26, 2022, with thirteen participants from different countries. Participants included
engaged instructors, persons with extensive educational background, and Al experts. Their areas of
competence varied, encompassing a wide range of school-taught disciplines and Al knowledge. The
titles of what was discussed during the meeting of the focus group are the following.
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Why introduce Al in Secondary Education, with what objectives?

An important addition to the project’s objectives would be to teach students about the ethical issues
around Al, for example the Al bias, which can have a big impact in students’ life in general. One of
the main reasons young students should learn about Al ethics is to become critical consumers of
this new technology that they will be unable to “avoid” in the future. They should be prepared for
the “Al future” because Al is everywhere in our lives already. It would be also important to relate
the Al with project-based learning such as STEAME activities which includes the entrepreneur
element too. This could be done not only by IT teachers but also from physics, mathematics, or
management teachers too.

Another objective is “What is intelligence and what are the characteristics that portray it in the
human condition?”. It can be a momentum for the understanding of the whole topic of Al and
provide the context in which we are expecting digital means to develop and be applied in the future.

What elements/topics/modules for an Al Training can be included

There could be an emphasis on some statistics subjects such as linear concepts because Al involves
a lot of data manipulation, and everything is about collecting the right data and analysing them in
the right way with the right tools. These can be included in the “basics of Al” module with maybe
the addition of some logical programming topics too. A proposal was the first module be the “basics
of Al” and the renaming of “Al in our life” to “Al for life”. It should be concerned with the level of
the modules not to be too sophisticated but be presented in an attractive and popular way e.g.,
through practical games and game competition. Additionally, a module could focus on machine
learning, but the problem is that there is needed linear algebra background knowledge. Perhaps
some activities including basic data sets scenarios would be the key to address this matter.

What competences can be developed (for teachers and their students)

Regarding this matter, during the FG, the five agreed upon categories were presented as it would
be very difficult to validate the framework online. With this 2-page document Al experts can provide
their ideas and comments or/and express their level of agreement for each one of the 43
competences from lowest to highest, or/and suggest a new one. The Framework including Learning
Modules is here.

How can Al be introduced, with which methodologies?

Some extra educational methodologies could be the serious games and the design learning (of
products and projects for example) and thinking. Furthermore, a relation to huge, real life,
technology companies that Al is essential for them - Google, Amazon, etc. - could introduce, engage,
and draw student’s attention regarding Al. Everyday Al tools can be used too, like face recognition,
as practical examples to make Al familiar to students.

Additional recommended platforms, tools, digital content:

e Courses (intel.com)
Learn Al concepts and follow hands-on exercises with free self-paced courses and on-demand
webinars that cover a wide range of Al topics.

e Platform on Al ethics
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The Algorithmic Justice League’s mission is to raise awareness about the impacts of Al.

e Teachable Machine
Teachable Machine is a web-based tool that makes creating machine learning models fast, easy,
and accessible to everyone.

e Paint with Machine Learning
This web app allows you to create a landscape painting in the style of Bob Ross using a deep
learning model served using a Spell model server.

e Great example of Al ethics curriculum
This project seeks to develop an open-source curriculum for middle school students on the topic
of artificial intelligence.

e Alin music examples
Browser-based applications, many of which are implemented with TensorFlow.js for WebGL-
accelerated inference.

e Dall-e mini (Craiyon, formerly DALL-E mini)
Al model generating images from any prompt and Al model drawing images from any prompt.

Additional recommended resources, good practices, activities

e SAS Training: Data Literacy Essentials | SAS
Fast-paced course follows the journeys of a concerned parent, a small business owner and a
public health expert who rely on data to navigate the COVID-19 pandemic.

e Courses (intel.com)
Learn Al concepts and follow hands-on exercises with free self-paced courses and on-demand
webinars that cover a wide range of Al topics.

Ethical issues that should be considered

A computer does what is told to do and that makes it very reliable. Al models which are very
successful in predicting patterns for example, most of the time do what they are made to do in
contrast with human beings which are making more mistakes even ethical ones. Any type of model
that is created in a technological way is less likely to make ethical mistakes.

Additionally, there was a suggestion that students should have a background on ethics in general
and prerequisite on other subjects (e.g., mathematics) to transition smoothly to Al ethics. “Bad”
examples of Al, like Al bias, can be presented as practical examples to help students understand the
issues. A Harvard paper discussing these subjects is: How Ai Fails Us (harvard.edu), that contains the
following quotes: (Divya Siddarth, et al., 2021)
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When we see “internet of things”, let’s make it an internet of beings.
When we see “virtual reality,” let’s make it a shared reality.
When we see “machine learning,” let’s make it collaborative learning.
When we see “user experience,” let’s make it about the human experience.
When we hear “the singularity is near,” let us remember:

the Plurality is here.

—Audrey Tang, Digital Minister of Taiwan

The expected impact of Al learning and teaching to teachers and students

The impact of Al learning and teaching can originate not only from the point of view of using pure
applications, that have as origin the technological developments in the field of Al, but also from the
consideration of the prospects of extending it as a tool in broader areas that the humans might need
support and conceptions. In this consideration of intelligence, it can also be focused on the
ingredients that lead to critical thinking, problem solving, innovation and creativity and thus
providing a foundation for further expansion of Al. This requirement from the school students is
fundamental because the future citizens must be prepared to be innovative and not just users of
the existing creations.

A mission could also be to raise awareness about the impacts of Al, build the voice and choice of the
most impacted communities, and stimulate researchers, policy makers, and industry practitioners
to mitigate Al harms/biases. An example is to build a movement to shift the Al ecosystem
towards equitable and accountable Al. (DR. JOY BUOLAMWINI, 2023)

Source: The Algorithmic Justice League
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2. DYNAMIC CURRICULUM DESIGN AND FORMAT

Executive Summary of Al Modules - Curriculum

What is Al?

Since there is no agreement among experts over what constitutes Al, this topic is difficult to answer.
A computer system that can read and process information, learn, reason, solve problems, forecast
outcomes, make decisions, and occasionally even create is referred to as an artificial intelligence
(Al) system. Why is it difficult to define AI? According to the High Level Expert Group on Al, the term
Al contains an explicit reference to the notion of intelligence. But since intelligence — in people and
machines — is a nebulous concept, Al researchers mostly employ the idea of rationality. To
accomplish a certain objective, one must be able to select the optimum course of action while taking
into consideration the resources at hand and other optimization criteria. (High-Level Expert Group
on Artificial Intelligence, 2019)

Machine learning

Deep Reinf.
learming leaming Robotics

Reasoning
Search/ Planning/
optim. Scheduling
Knowledge repr.
and reasoning

Source: High Level Expert Group on Al

Four more challenging research questions about Al in the educational system are (Davy Tsz KitNg,
Jac Ka Lok Leung, Samuel Kai Wah Chu, & Maggie Shen Qiao, 2023) :

How do researchers define the term “Al literacy”?

2. How do educators help learners develop Al literacy in terms of learning artefacts,
pedagogical approaches and subject matters?

3. How do researchers evaluate students’ Al literacy skills?
What are the ethical concerns in the domain of Al literacy?
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How can Al be integrated into education and be implemented in the classroom?

There are three following approaches to the implementation of Al in the classroom, depending on
the learning objectives according to “How can artificial intelligence be embedded in education?”
article (School Education Gateway, 2021):

1. Learning with Al, in other words, integrating Al technologies into the classroom to enhance
student learning and improve instruction. Although Al tools and technologies are primarily being
developed for businesses and industries, there are already several Al tools available to teachers
who want to use Al to enhance student learning.

2. Learning for Al, that is, acquiring new skills required for life and work in an Al-shaped world.
To unlock the potential of Al and to deal with challenges in an Al-shaped world, students need
to be equipped with computational thinking and problem-solving skills, as well as coding and
data literacy skills. Code Week can provide teachers with a great variety of teaching and learning
resources. (Miles Berry, 2023)

3. Learning Al or applying Al-related skills to effectively use Al and build new Al tools and
technologies. Effective and appropriate use of existing Al systems may, for instance, include
learning how to use Al systems by attending the Al Basics for Schools MOOC. (Academy, 2023)

Al in education

Al solution
Standardised curriculum does not cater to Individual needs Personalised leaming

Grading and assessment is time-consuming, with an over- Al can assess open-ended questions, and in real time
rellance on mulitiple choice

Large class sizes mean children's questions often go Virtual classroom assistants
unanswered

Chatbots can answer administrative guestions on the fly,

Personalised communication |s almost Impossible due to
from parents, staff and students

scale

Increasing dropout rates Al ssntiment analysis
Natural language processing can identify pattemsand

Plagiecism source facts

Source: School Education Gateway

There are a lot of intriguing applications for Al that hint at how it can change education in the next
decades. Al can speed up personalized learning, give students ongoing evaluation and feedback, and
use learning analytics to differentiate the learning process so that it is immediately tailored to the
needs of each individual student (UNESCO, 2020) By being sensitive to their talents, Al has already
demonstrated tremendous potential for aiding pupils with unique needs. Assessment of new skill
sets and predictive analysis to decrease dropout rates are two more interesting applications of Al
(OECD), as well as improved metacognition and successful group learning. To create a group that is
most appropriate for a certain collaborative work, Al collaborative learning assistance uses adaptive
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group formation, expert facilitation, virtual agents, and intelligent moderation. (Steven Duggan &
Terawe Corporation, 2020), (Vincent-Lancrin, S & R. van der Vlies, 2020).

The four aspects of Conceptualizing Al literacy - know and understand Al, use and apply Al, evaluate
and create Al and Al ethics — were assigned into the cognitive levels of revised Bloom's Taxonomy
(Davy Tsz KitNg, Jac Ka Lok Leung, Samuel Kai Wah Chu, & Maggie Shen Qiao, 2023). “Know and
understand Al” is assigned to the bottom two levels; “use and apply Al” in applying concepts and
applications is assigned to the apply level “evaluate and create Al" are assigned to the top three
levels to analyse, evaluate, and create Al.

), Py
Create Produce new or original work
Design, assemble, construct, build & develop Al applications

Evaluate Justify a stand or declsion
Appraise, predict, detect & justify decisions with Al applications

Analyse Draw connections among ideas
Organise, compare, decompose & abstract an Al problem

Apply Use information in new situations
Execute, implement, usc & apply Al applications in different contexts

Understand Explain ideas or concepts
Describe, explain, interpret & demonstrate the meaning of Al

Know Use information in new situations
Copy, reproduce, recall & memorize Al concepts

Source: Conceptualizing Al literacy: An exploratory review

Based on this Taxonomy six training modules were proposed in the beginning, but after some
changes we concluded in the creation of eight training modules as listed below with their
relationship with Bloom’s Taxonomy presented in the parenthesis.
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1 Al STEAME models of IT-School
Learning CY-CyMs
2 Alin our life... BG-School Generation Artificial
(understand) GR-IASA Al: Toolkit Intelligence
In
Education
(ISTE)
3 Basics of Al BG Univ Generation Artificial An Integrative Framework for
(know) RO-univ Al: Toolkit Intelligence | Al
In
Education
(ISTE)
4 Teaching through games PT-UNiv UNESCO Microsoft Generation Al: Teaching
competitions — cooperation BG-Univ Framework Training Practices
GR-IASA and events
(apply, analyse)
5 Digital Skills & Data Literacy GR-Doukas DigCompEdu Data Designing Digital Literacy
(ana/yse) CY-CyMS Online Literacy Activities
Testing Tool | Education
Framework
6 Building an Al model GR-IASA Cognimates | Data
PT-Univ Studio Collection
(use/apply) GR-Doukas for
Machine
Learning
7 Innovation - Creativity - RO-Univ Intel Skills OECD
Entrepreneurship IT-School for Conceptual
Innovation Learning
(SF1) Framework
8 Ethics about Al CY-Univ A Guide on Ethics of Al | https://www.elevenjournals.com
BG-School Ethics and Al | in https://www.buckingham.ac.uk
Education

Module 1 - Al-Models of Learning
Introduction and Broad Description of the Context and Goal of the area/topic addressed

The intent of this module is to briefly introduce the classic learning models according to pedagogical
theory, and then make a brief mention of the functioning of artificial intelligence and its
applications. The second part intends to support teachers to implement PBL related to Al to help
teachers who are not Al experts and students to understand what Al is and show some elements of
how it works. Show how the human reasoning process that leads to making decisions, such as a
decision tree, is the basis of some Al applications, showing how tools that use Al are able to analyze
and organize data and use these data to make predictions. This can lead to a transformation in the
way of teaching and learning.

Learning objectives and learning outcomes are described on the side of the descriptions of the
different activities of this module:
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1. To design, plan and implement the use of digital technologies in the different stages of the
learning process
To use digital technologies to offer timely and targeted guidance and assistance
To use digital technologies to foster and enhance learner collaboration
To enable learners to use digital technologies as part of collaborative assignments, as a means
of enhancing communication, collaboration and collaborative knowledge creation

5. To experiment with and develop new forms and formats for offering guidance and support
To use digital technologies to support learners’ self- regulated learning i.e. to enable learners to
plan, monitor and reflect on their own learning, providing evidence of progress, share insights
and come up with creative solutions

7. To ensure accessibility to learning resources and activities, for all learners, including those with
special needs.

8. To use digital technologies to address learners’ diverse learning needs, by allowing learners to
advance at different levels and speeds, and to follow individual learning pathways and
objectives.

9. To use digital technologies to foster learners’ active and creative engagement with a subject
matter.

10. To use digital technologies within pedagogic strategies that foster learners’ transversal skills,
deep thinking and creative expression.

11. To open up learning to new, real-world contexts, which involve learners themselves in hands-on
activities, scientific investigation or complex problem solving

Module 2 - Al for life...
Introduction and Broad Description of the Context and Goal of the area/topic addressed

Global adoption of Al technologies in education is transforming the way we teach and learn. Artificial
Intelligence is one of the disruptive techniques to customize the experience of different learning
groups - students and teachers. The module “Al in our life... (understand)” is encompassing training
units focusing on teachers’ understanding of what Al is and in what way it could be implemented in
our life.

Learning objectives and learning outcomes are described in the following parts of this module and
they are:

Industrial Revolution 5.0. What is artificial intelligence (Al)?
Al related, areas of knowledge

Application of Al (Machine Learning/Data science)

What is an Al algorithm?

Ll A\

Module 3 - BASIC Al / Al Fundamentals

Introduction and Broad Description of the Context and Goal of the area/ topic addressed:

This module aims to assist teachers in introducing the fundamental concepts, methods and
techniques of classical and modern artificial intelligence. By the end of the module, teachers should

be able to identify the basic underlying algorithms in Al and adapt teaching methodologies to
introduce students to the basic applications of these theoretical foundations. In addition, the
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module addresses the issue of ways to represent and process semantic information, as well as the
capabilities of Python and the logic programming language Prolog.

The module is organized into 4 main parts:

Part 1- Knowledge Representation, Processing, and Rationing
Part 2 - Logic programming. Introduction in Prolog

Part 3- Searching, planning, and decision-making. A* algorithm
Part 4- Basics of Python programming and Al projects

Learning outcomes and learning objectives

1. To modify and add learning content related to the main basic concepts and algorithms of Al
using the most appropriate formats.

2. Create and modify learning content related to knowledge representation, logic programming
and Python programming, use relevant examples and real-life situations.

3. Organize and share learning resources
To evaluate digital resources related to teaching and to interact through various digital
technologies
To share data, information and digital content with other participants in the learning process
To use digital tools and technologies for collaborative learning processes and to co-create new
data, resources and knowledge

Module 4 — Teaching through games
Introduction and Broad Description of the Context and Goal of the area/topic addressed

This module will provide teachers with training concerning how digital games and game elements
can be used to intrinsically motivate students while making the learning process more enjoyable
and engaging. By the end of the module, teachers should be able to autonomously identify useful
games for teaching Al, and to adapt both the teaching methodologies and the contents to this new
form of teaching. The module will also address the issue of competition vs. cooperation, and how
students may be differently motivated by them.

The module is organized into 4 main parts:

1. Gamification & Al: basic concepts and taxonomy

2. Specification of the learning task and identification of suitable digital games
3. Development of digital learning resources and support material

4. Real-time feedback and progress mechanics

Learning objectives and learning outcomes

to select, identify and evaluate appropriate learning games for teaching and learning

to organize and share the learning resources

to evaluate digital resources, connected with teaching through games

to select games developed using various Al-technologies and algorithms

to interact through a variety of digital technologies

to understand appropriate digital communication means for a given context

to share data, information and digital content with other participants in the learning process
through appropriate digital technologies
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8. to use digital tools and technologies for collaborative learning processes, and for co-creation of
new data, resources and knowledge

9. to use game elements to motivate students to participate in the learning process

10. to stimulate interpersonal relationships through collaboration and competition

11. to change and add content according to the requirements of the Al algorithm using the most
appropriate formats.

Module 5 - Digital Skills & Data Literacy
Introduction and Broad Description of the Context and Goal of the area/topic addressed:

This module will develop digital skills and literacy on how we can search, select, identify, evaluate,
organise, modify existing digital data and resources or create new in an already existing Al
environment. The module is divided to the following four parts:

PART 1: Exploratory navigation and process of digital content & datasets for Al environments

PART 2: Processing and co-creation of digital content from trained machine or for training the
machine

PART 3: Identifying needs, adapt methodologies and explore Al best practices

PART 4: Analysing, designing, implementing, and evaluating Al activities and projects

Learning objectives and learning outcomes

to identify, evaluate, select and structure digital resources for teaching and learning

to analyse, modify and sharing existing resources and process it in different formats

to process digital material for retrieving information from trained machine or for training the
machine

to create or co-create new digital educational resources for training the machine

to identify technological needs and adapt strategies, educational methodologies, and responses
to turn ideas into action, designing, planning, implementing and evaluating activities and
projects

to select and use digital devices and networks, tools and applications, for any educational

to enhance digital relevant activities and practices

to ensure continuous professional development

Module 6 - Building an Al model
Introduction and Broad Description of the Context and Goal of the area/ topic addressed:

This module will provide introductory knowledge on how to build an Al model including training,
validation and testing tutorials and familiarization with APIs for python coding.

Learning outcomes and learning objectives are described in each of the five following parts of this
module:

Part 1- Introduction to Machine Learning
Part 2- Introduction to Neural Networks
Part 3- Machine Learning Algorithms
Part 4- API for python coding
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Part 5- Build an Al model example
Module 7 - Innovation - Creativity — Entrepreneurship
Introduction and Broad Description of the Context and Goal of the area/ topic addressed:

This module will provide introductory knowledge on basic aspects on how Al can be used for the
innovation management system underpinning the design, and the development of innovative
products or services as well as the understanding of its importance in the context of the other
activities of business management.

Learning outcomes and learning objectives are described in each of the five following parts of this
module:

Part 1- Introduction to Al Innovation

Part 2- Basic roadmap Conducting applied research in Al field, from creative minds to invention and
business application (innovation)

Part 3- Basic business-oriented education in Al solutions, show cases

Part 4- Born global Innovation ecosystems, basic understanding regarding the power of cooperation
of creative minds

Part 5 - Creation and Development of an innovative Startups, junior achievements pathway

Case study presentation

Learning Objectives

1. Understanding the need for innovation, its role at the company and society level and the
strategic framework for innovation
1.1. Understanding what creativity, invention and innovation in order is to make the
difference
1.2. Understanding the power of cooperation
Acquisition of basic knowledge on innovation management at the level company;
Knowledge of techniques and methods to stimulate creativity and innovation;
Acquiring some basic notions regarding property management intellectuals;
Understanding the basics of innovative projects and transfer technological;
Mastering the operation of innovation management by identifying leaders, innovative teams
and innovative networks;
7. Knowledge of innovation management tools and techniques
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Module 8 — Al Ethics
Introduction and Broad Description of the Context and Goal of the area/topic addressed

The development of Al needs to be informed and strongly guided by ethical requirements that
would help avoid biases and generally ensure that systems offer fair services to citizens. For this
purpose, Al systems need to adhere to several operational and technical requirements of which
perhaps the most important is that of transparency. Systems need to be able to explain their
decisions by giving in a non-technical language the reasons for their decisions so that they are
contestable. The European Union has produced several documents, regulations and preparing the
Al Act that aims to regulate these ethical matters.

28



Learning objectives and learning outcomes are as follows:

Understand the factors that create digital social cohesion and exclusion in society.

To be aware of the dangers of digital divide and exclusion of sectors of the society

To understand how Al can enable the cultural diversity in society

To understand the responsibility of using Al systems in a fair and non-discriminatory way.

To be aware of the unwanted side-effects that Al systems can have on the individual and societal

level

6. To understand the main guidelines of transparency and accountability of systems needed for
their ethical certification.

7. To be aware of the EU guidelines and regulations for building Al systems.
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29



Al - Competences Framework for teachers

The European Digital Competence Framework for Citizens, also known as DigComp, offers a tool to
improve citizens’ digital competence. First published in 2013, DigComp has become a reference for
the development and strategic planning of digital competence initiatives both at European and
Member State level. The competences areas of the DigComp are the following: (Vuorikari, R., Kluzer,
S., & Punie, Y., 2022)

Competence area 1: Information and data literacy
Competence area 2: Communication and collaboration
Competence area 3: Digital content creation
Competence area 4: Safety

Competence area 5: Problem solving

The European Framework for the Digital Competence of Educators (DigCompEdu) is a scientifically
sound framework describing what it means for educators to be digitally competent. It provides a
general reference frame to support the development of educator-specific digital competences in
Europe. The six DigCompEdu areas focus on different aspects of educators’ professional activities:
(Punie, Y. & Redecker, C., 2017)

Area 1: Professional Engagement

Area 2: Digital Resources

Area 3: Teaching and Learning

Area 4: Assessment

Area 5: Empowering Learners

Area 6: Facilitating Learners’ Digital Competence

Utilizing these frameworks for digital competences as a starting point, a more specific framework of
Al competences - with five areas - for the teachers was created for the project. The competences
and the skills involved in each area could be potentially mapped to the cognitive domains in revised
Bloom's Taxonomy. Bloom's Taxonomy is an approach to categorize the levels of reasoning skills
and ordered thinking required across different learning contexts. There are six levels in the
taxonomy, each requiring a higher level of complexity and ordered thinking from the students. The
levels are understood to be successive, so that one level must be mastered before the next level can
be reached. This model is a classic pedagogical theory that establishes the core foundation of Al
taught to young learners.

1.Teaching & Learning (Strategies, Empowering Learners, Assessment)
Teaching

Acquiring specific transferable achievements

Adapting accessibility and inclusion

Adapting differentiation and personalisation

Adopting new methods of teaching and learning

Creatively using digital technology

Eliminating disadvantages

Enhancing the effectiveness of teaching

Ensure continuous professional development
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e |dentifying needs and technological responses
e Interacting through digital technologies

® Using assessment strategies

e Providing feedback to learners

Learning

e Self-regulated learning

e Enhancing the activities for learning
e Actively engaging learners

o |mplementing learning plans

2. Information & Digital Literacy (Digital Sources, Digital Creation, Coding)
e Applying algorithms

Critical navigation

Developing digital content

Evaluating information and digital content

Exploring information and digital content

Interacting through digital technologies

Managing data and digital content

Processing data and digital content

3. Communication & Collaboration (Motivation, Teamwork, Sharing, Promoting)
e Actively engaging learners

Collaborating through digital technologies

Communicating computational thinking

Communicating technology responsively

Identifying digital gaps

Interacting through digital technologies

Sharing through digital technologies

4. Creation & Innovation (Problem Solving, Creative Thinking, Reasoning)
e Actively enabling learners

Adapting technology to create knowledge

Creating content responsively

Creatively using digital technology

Identifying digital gaps

Knowledge existing innovation ecosystems

Knowledge of the strategic framework of innovation

Proposing creative solutions to problems

Representation and reasoning

Solving technical problems

Using processes for implementing innovation management

5. Emotion & Ethics (Attitudes-Values, Social Emotional Skills, Privacy)
e Awareness of digital division and exclusion
e Awareness of guidelines for ethical systems
® Protecting privacy
o Respecting safety and well-being
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Al - Competences Framework for students

A framework of Al competences - with five areas - for the students was created for the project based
on the framework of Al competences for the teachers. The competences and the skills in the
student's framework are almost the same as in the teacher’s framework with the exclusion of the
ones that are referring to teaching and managing skills.

Teacher’s Competences

Student’s Competences and

skills

1. Learning (Strategies, Empowering Learners, Assessment)
e Self-regulated learning

Enhancing the activities for learning

Actively engaging in learning

Implementing learning plans

Creatively using & interacting with digital technology

Acquiring specific achievements

2. Information & Digital Literacy (Digital Sources, Digital Creation, Coding)
® Applying algorithms

Critical navigation

Developing digital content

Evaluating information and digital content

Exploring information and digital content

Interacting through digital technologies

Managing data and digital content

Processing data and digital content

3. Communication & Collaboration (Motivation, Teamwork, Sharing, Promoting)
Actively engaging learners

Collaborating through digital technologies
Communicating computational thinking
Communicating technology responsively
Identifying digital gaps

Interacting through digital technologies
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e Sharing through digital technologies

4. Creation & Innovation (Problem Solving, Creative Thinking, Reasoning)
e Adapting technology to create knowledge
Creating content responsively

e Creatively using digital technology
® Proposing creative solutions to problems
e Representation and reasoning

5. Emotion & Ethics (Attitudes-Values, Social Emotional Skills, Privacy)
® Protecting privacy
o Respecting safety and well-being
e Awareness of machine ethics

3. LEARNING AND CREATIVITY PLANS (L&C Plans Description)

During the development of this Result the Partners of the project created the following 16+1 L&C
Plans (an introductory and 2 L&C Plans for the 8 Modules, mentioned at the previous Chapter):

Introductory L&C-Plan: Applications of Al in real world for improving the quality of life (ages
16-18)

In the context of the consideration of this topic, it is going to be useful to include the cooperation
of several experts/ teachers covering a broad spectrum of the realms of meaning. Thus, it is
suggested to involve a teacher of Sociology/ History, a teacher of Economics, a teacher in the area
of STEAM and a teacher of IT. The students are expected to be involved in project activities that will
provide the opportunity for philosophical meditation, consideration of ethical and practical
guestions relating to several applications, as well as the scientific background and technological
know-how that forms the backbone of Al. In this process, the students will be required to indulge in
identifying various applications of Al in real life and study their effects on various social, economic
and political factors that form the term quality of life.

1: Al-Models of Learning

L&C-Plan 1.1: BYOD to improve your study method & boost your school success (ages 15-18)

The five activities allow searching for the right questions, interviewing and uploading data into the
system to understand the students' study method and suggest appropriate modifications if
necessary.

L&C-Plan 1.2: Guess Who? (ages 15-19)

The project aims at showing how information is classified in relation to a specific discipline or topic,
in this example, Art. When we are in the presence of a large amount of data, the Al can classify it as
a support in analyzing the information and be of help in making decisions regarding real problems.
Students will come to create a riddle game based on topics from their disciplines.
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2: Al for Life...

L&C-Plan 2.1: Artificial Gamer (ages 13-16)

The learning activities are meant to illustrate how Al is used in gaming, as computer games are very
popular among young adults. Alongside that, students will also understand how the same
algorithms are applied in real life, business, and the industry.

L&C-Plan 2.2: Al in STEAME (ages 14-19)

The learning activities are focused on doing and understanding. Students first understand the
concept of Al and then use their tech knowledge to present the applications of Al with code. They
are divided into teams and tasked with figuring out different ways to use Al in Science, Business,
Engineering and Art.

3: BASIC Al and Al Fundamentals

L&C-Plan 3.1: Problem solving scenarios and route-finding applications (ages 16-18)

Students are initially taught together by the IT teacher, who introduces them to the theoretical
frameworks of basic Al concepts and problem solving through search. After that, groups of 5-6
students visit a tourist center and study how a particular tourist site can be visited, in what way and
by what means roads. Together with the IT and geography teachers, the groups apply different
algorithms to generate different routes. In the next stage, the IT teacher presents the A* algorithm
to them and the groups of students applying the algorithm by optimizing the previously created
routes. They calculate the price of the cost function and suggest the cheapest, fastest, and shortest
of the routes. Finally, they present their work.

L&C-Plan 3.2: Prolog in the service of Al (ages 16-18)

Students are initially taught by the IT teacher who introduces them to the representation of
knowledge through logical rules and the Prolog language. The students then visit the school library
with the literature teacher, where they look up information and discuss the family relationships of
the Greek gods, according to "ancient Greek legends and myths". In groups of 5-6 students create
different branches of the family tree of the gods. The next activity is for each group to program their
family tree in Prolog, ask questions and get correct answers. At the last stage of training, each group
presents the results of their work to their classmates, teachers, students and parents.

4: Teaching through games

L&C-Plan 4.1: Build the best, destroy the rest! (ages 14-18)

Students will learn about the structure of a dataset and the data collection process, and how a
Machine Learning model can be trained, evaluated, and used in production to automate a decision-
making process, while using a programming game.

L&C-Plan 4.2: Image Classification — Find the zombies (ages 14-18)

Students will learn about the structure of an image-based dataset, the data collection process and
how a Machine Learning model can be trained, evaluated, and used to automatically classify images
into categories using neural networks in a competition-based activity.
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5: Digital Skills & Data Literacy

L&C-Plan 5.1: Image-Sound Recognition and Generation using Datasets (ages 12-15)

How to analyse a dataset. How a computer versus how a human analyses a picture. How computer
vision and Al can have an impact in our day-to-day activities. Use face recognition and see its
benefits with an interactive game in the classroom. Use image grouping technology in class to see
first-hand how it can be a daily useful tool in our hands.

L&C-Plan 5.2: Digital Assistant in Class (ages 12-15)

Digital Assistants (e.g., ChatGPT, Alexa, Siri, Google Assistant) have already been part of our
everyday life, so we need to teach & learn from our students the way to use them. Recently a break-
through new tool — Al chatbot was presented and it was adopted by Education. Consequently, new
educational scenarios were created, while accomplishing the objectives of efficient student
learning. The learning plan is based on the collaboration of the Departments of Digital Education &
Foreign Languages.

6: Building an Al Model

L&C-Plan 6.1: Al Virtual Doctor (ages 16-18)

Understanding data correlation can be a valuable knowledge for students. Such correlations are
present between symptom data and disease diagnosis data. Students can learn the input-output
concept of informatics though creating a Virtual Doctor. Most importantly they will be able to use
NLP tools for developing a first prototype.

L&C-Plan 6.2: Al Profession Orientation Chatbot (ages 16-18)

Career guidance in the era of the fast-changing employment world is crucial for today’s young
students. So far, only limited research has been conducted on using artificial intelligence to support
guidance across primary and secondary education and professions. This L&C Plan will provide a
guide to create an Al chatbot that will help students explore professions that they might be
interested in, according to their hard and soft skills and their personality. In this way students will
value the importance of using artificial intelligence to support career guidance in education and get
familiarized with cognitive intelligence.

7: Innovation - Creativity - Entrepreneurship

L&C-Plan 7.1: Al Innovation — Tools for teaching (ages 13-18)

Students are involved in a simulating innovation process using appropriate tools. The process is
followed by the results evaluation. Basic issues and stages of the innovation process are taught,
from the formulation of the problem and the goal to the final presentation of the results and
conclusions.

L&C-Plan 7.2: Future Skills in Al (ages 16-18)

Al based product design for life asks for skills in robotics, natural language processing, computer
vision, data science, modelling, and modern design. The fundamentals Al skills are related to
programming languages (Python, R, Julia, C++, C#, Java, JavaScript, Shell, TypeScript, Scala etc.),
frameworks (TensorFlow, Pytorch, etc.), data analysis methods and machine learning algorithms
(based on linear algebra and statistics), signal processing techniques (required for implementing
future extraction in deep learning and computer vision in general), neural networks architectures,
service design techniques (like chatbots, expert systems), and cyber security. There are also soft
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skills to deal with, like: communication and visualization skills, collaboration, critical thinking and
problem solving.

8: Al Ethics

L&C-Plan 8.1: What is Al Ethics and Trustworthy Al? (ages 15-17)

What is Al ethics? It’s an umbrella term for many things such as moral agency, existential
crisis/superintelligence, adherence (or not) to human moral values and trustworthiness. This
learning and activity plan asks students to consider timeless ethical questions, diverse perspectives,
and even gray areas as they begin to construct their own ideas about how to determine if an Al
system is ethically developed, designed, and used. It makes the fundamental assumption that
ethical Al is a shared responsibility. The two main activities are mainly based on the set of 7 key
requirements of the “Ethics guidelines for trustworthy Al” presented by the High-Level Expert Group
on Artificial Intelligence, set by the European Commission and the resources of the Erasmus+ project
“Trustworthy Al”.

L&C-Plan 8.2: Who is in Control? (ages 15-17)

Recognize that, using personal information gathered online, Artificially Intelligent algorithms and
applications create profiles of individuals or groups of people who share characteristics (such as age,
grade level, or club membership) in order to predict what online information - in the form of
advertisements, search results, videos, or other information - people in these groups will find
interesting or hold certain beliefs. The main methods used for this fall under the area of Machine
Learning in Al A major problem with this process is that it can trap people in their current interests.
It becomes an obstacle in opening up new interests.
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(GR) Etoaywyn

H Blopnyavia 4.0 kaBopilel vEéeg TPOKANOELS KOl KOBKOVTA, yLa TNV EMAUGCT TWV OMOLWV N TEXVNTH
vonuoouvn (Al) Stadpapdtios ohoéva Kal onuavtikotepo poio (Schwab, 2017). To « White Paper»
yla TNV teEXVNTA vonuoouvn tng Eupwnaikig Kowodtntag (WPAI-EU, 2020) kaBopilel Tig KUPLEG
KATeUBUVOELG yla TNV avamtuén tnec. Z0udwva Pe To €yypado, elval anapaitnto va avantuxbouv
oL 6e€lOTNTEG TTOU aaLTOUVTAL Yl TNV €PyAciot OTOV TOMEQ TNG TEXVNTAG vonupoouvng Kal va
TIPOCOPUOCTOUV TA EKMOLOEUTIKA CUOTAMOTA OAWV TWV EUPWNAIKWY Xwpwv. H €kBeon tng
Erutpontig MoAttilopol kat MNawdeiag (CULT) tou Eupwmaikou KowoBouAiou OXeTIKA HE TNV
edappoyn TNG TEXVNTAC vonoouvng otnv eknaideuon (Tuomi, 2020) avalvet Ste€oSLka TNV avaykn
KATAPTLONG €KWV Yyl TNV avamntuén Kal tnv ebappoyn eupuwv mpooeyyiocewv o Slddopoug
TOUELG TWV oLYXPOVWV ETIXELPAOEWV KAl UTINPECLWV. Me BAon auTtd Ta oTpatnyKa Eyypada, EXouv
TPOOSLOPLOTEL OPLOPEVEC KUPLEG KATELBUVOELS oTnVv edapuoyn TNG TEXVNTAG vonpoouvng otn
oXOALKN exmaibevon:

1. avamtuén Kat@AANAou TPOYPAUMATOC OTIOUSWV ylo HaBnTéC amo SladopeTIKEC TALELC,
oxoAeia, mpodiA kat emayyEApata

2. Snuoupyia KatdAANAou eKMALSEUTIKOU UALKOU

3. KOTAPTLON TWV EKTIALOEUTIKWY Kal Twv Stapecolafntwy

4. Snuoupylia plog £€umvng ekmaldeUTIKNC TAATHOPLOG

(K Schwab, 2017), (CIUCCI, M. & GOUARDERES, F., 2020), (Ilkka Tuomi, 2020)

Auto 10 pwto anotéAecpa (R1) tou €pyou: "O8nyog dibaokaliag Al yia eKaSEUTIKOUG TTOU
SiteukoAUvouv Tn padnon twv padntwv dsutepoPaduiag eknaidevong'” maprnyaye Evav odnyo yla
TOUG EKMALSEVUTIKOUE TNG OMASAG OTOXOU Yyla va TOUG €MTPEPEL val ELCOYAYOUV TNV TEXVNTH
vonuoouvn o€ pabntég SeutepoPabuiag ekmaibeuvong). O 08nyog AlSaokoAlag TeXvNTAG
vonuoouvng kabopilet to Madaywytko kat Mabnaolako MAaiolo mou eplypadel, HETAEU AAAWVY, TIG
LKOVOTNTEC TIOU TIPETIEL VO QTTOKTHOOUV KOL VOl avamtuéouv ol eKMalSEUTIKOL TIPOKELUEVOU VOl
SlEUKOAUVOULV e emTUYXia TN HABnon TexvnT¢ vonpuoouvng. EmutA£ov, o 06nyog nepthapBavet:

5. EOvikég ekO€oelg amd kAabe xwpa £TAipo TTOU TEPLYPAPOUV TNV TPEXOUCA KATAOTACN OF
oxéon ME TNV TEXVNTH vonuoolvn Kal tnv ekmoaideuon, oupmep\apBavopévwy Twv
BEATIOTWV TIPAKTLKWY,

6. oXedLaopo kot popdr npoypappatog crtoudwv Al, Kot

7. éva oUVoAo OXESLWV HABNONG KAl SNULOUPYLKATNTOG TTIOU TTAPEXOUV OTOUG EKTTALSEUTIKOUG
TG LOEEC, TIC YVWOELG KAl TOUG TOPOUG TIOU QTOLTOUVTOL yla Tn SLEUKOAUVON TETOLWV
SpaotnplotnTwy otnVv Tan.

EmutAéov, autd TO amotéAecpa TAPEXEL TOPOUC KAl QAVOMTUOCEL TO TIEPLEXOUEVO LG
eknaudevtikng ekdnAwong/dpactnplotntag C1 mou oToxeVEL va ETUTPEYPEL OTO TIPOCWTILKO TWV
€Talpwyv va Katavonoel MAAPWG TNV €vvola TNG TEXVNTAG vonuoouvnG Kol Tw¢ HUMopel va
nipooeyylotel kaAutepa otn deutepofabuia ekmaideuon.

MNa va SleukoAuvBel n ekmadeuTtikn ekdAAWON, 0TO MAALCLO AUTOU TOU AMOTEAEGHATOG, OL ETAlpOL
avéntuéav Selypata oxebiwv pabnong kat dSnuovpykétntag (L&C Al) mou oxetilovtal e TIg
LKAVOTNTEC yla TNV KATAVONOHN TWV EVVOLWV TNG TEXVNTAG VONUOOUVNG KAl TIWE OUTEG UITOPOUV val
xpnowornownBouv otn pabnolokn dtadikaoia dsutepofabulag eknaidevong os Bépata STEAME
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Kol TEpa amd outd mou kKabopilovtal Kol avamtUooovVTalL 0TO OEULVApLo HkpnG Stapketag (C1
Training). O otdX0¢ ToU TIEpLEXOUEVOU Yo To C1 Training ATOV va UTOOTNPLEEL TOUC EKTTALSEUTIKOUC
TWV OPYAVIOUWY ETOPWYV WOTE VO AVOANTUEOUV YVWOELG Kol SeELOTNTEC yla TNV TIPOETOLacia
oxeblwv padnong kat SnULoUPYLKOTNTAG Yyl TNV Texvnth vonuoouvn (L&C Al) ywa oxoAeia. H
eknaibevon opyovwBnke mpwv amd tnv avamtuén oxediwv L&C oto mAaiclo Tou TpwToU
amoteAéopatog (R1). H kupla katvotopia Tou R1 eivat n dnuioupyia evog povtéAou yla Eva oxESLo
Habnong kat dnuioupyikotntag Al (L&C Plan) mou pmopel va xpnowuonotnBel and onolovénmote
EKTTOLOEVTIKO OTIOLOUSNTIOTE TOUEQ YL VA EVOWHATWOEL TN HABnon kat tn oképn Al otn dibaokalia
TOUG yla TNV KOAUTEPN QVATTUEN LKAVOTHTWVY Kot S€ELOTATWY 0TOUG HaBnTéC. E€ dowv yvwpiloupe,
tétola oxedla Al L&C dev umnpxav. H avaykn yla Stakpatik epapuoyr €yKELTal OTNV avaykn
ouAoyng mAnpodoplwv kat Stepelivnong Tou LoXVOVTOG KABESTWTOC TNG TEXVNTAG VoNnUooUvNng oTn
Sdeutepofadula ekmaideuon yla TNV KAAUTEPN AVILHLETWITLON TWV AVOYKWYV TWV EKTIALSEUTIKWY Kall
Twv onoudaotwv ot eninedo EE. EmumAgov, oL pabnolakeg SpaotnpLotnTeg avamtuxdnkav yla va
Topldlouv oTa EKMALSEVUTIKA CUOTNUATA KOl TOUG EKTALSEUTIKOUG OAWV TWV XWPWV ETAPWY,
au&avovrag £tol Tn ouvoAlkn duvatotnta petadopdg Tou oxediou.

‘Eva ogpvaplo kataptiong Cl opyavwBnke yla va umootnpiéel TNV amapaitntn eknaidevon twv
etaipwv ywa to R1. Xtoleia tou meplexopévou Cl Kol HETA TNV EMKUPWON TOUC HECW TNG
afloAdynong amo opotipoug Twv oxediwv L&C Al xpnolpomolibnkov o€ Lo OElpA EVOTATWVY OTNV
avamntuén tou pabrnuatog FACILITATE-AI oto mAaicto tou amoteAéopatog 2 (R2). O avapuevOpEVOG
avtiktumog eivat n uPnAotepn kavotNTa Kal ol SeELOTNTEC TWV CUMUETEXOVIWV ETAPWV va
Slapopdpwoouv TNV MPAKTIK HEB0SO Katavonong TN TEXVNTAG vonuoouvng Kol dnuloupylag
oxeblwv L&C Al ywa tn oXoAlKn ekmaideuon KoL O QVIIKTUTIOC OTOUG EUTELPOYVWOVEG TWV
OUMMETEXOVTWV OTLC oulNTNOELG TV opAadwy eoTiaong. OL CUUUETEXOVTEG ETAipOL TNG Kowvompaéiog
Snuolpynoav KAAUTEPN EUMELPOYVWHOOUVN OTOUG OTOXOUG TOU €pYOU, CUYKALVOVTOG TN yvwon Kal
TNV LKAVOTNTA OTNV TEXVNTA VONUooUvn Kal Tnv matdaywytkn podl.

Ot etaipol cuvepyaotnkav ota akoAouba 3 kUpla KepaAala, w¢ SpacTnPLOTNTEG Kal Kabrkovta
0UTOU TOU QTOTEAECUATOC:

1. NAIAATQrIKO KAl MAGHZIAKO MAAIZIO KAl EONIKEZ EKOEZEIZ (R1/A1)

e Apaoctnpotnta 1: Mawdaywykd kot Mabnolako MAaioo kat EOvikég ExkBéoelg. OL etaipol
Slepelivnoav T0 OUVOAO TWV LKAVOTATWY TIOU TIPEMEL va €XEL amOKTROoel/avamtuéel €vag
EKTTOLOEVUTIKOC YLOL VO UTTOPEDEL VAL SLEUKOAUVEL TNV €l0aywyn TN TEXVNTAG VOnUoouvng ota
oxoAela. To mAaiolo mou avamntuxOnke emikupwOnke pEow pLag dtadlktuakng opadag eotiaong
(FG) epmepoyvwuodvwy. Kabe etaipog mpookAAeoe TOUAAXLOTOV EVAV TOTIKO EUNELPOYVWHOVA
(exkmaidevon A Texvnth vonuoouvn) otnv opdda eotiaong.

e Apaoctnpotnta 2: EOvikéc ekBéoelg pe ouvadeic mpaktikég. O etaipot Siepevvnoav tnv
TPEXOUOA KOTAOTAON TNG TEXVNTAG vonuoouvng otn desutepoBadula eknaibevon os €Bviko
eninedo Sle€ayovrag €épsuva tekpunpiwong. OL etaipol Stepelivnoay To enimedo EVOWUATWONG
NG TEXVNTAG vonuoouvng ota oXoAeia i Ta otolxeia mou umipxav Kal Ba eival oe Béon va
OLlEUKOAUVOULV [La TETOLO EVOWUATWON OTO €yyUC UEANOV (TLY. TTPOYPAUUOTO ETTOYYEAULOTLKAG
avAnTtuéng ekmaldeutikwy K.ATL). EmumAéoy, yla kABe xwpa €Taipo, oL £Taipol CUYKEVTPWOAV
TouAdylotov 5 mapadeiypata Al oTIG EKMTOLOEUTIKEC TIPOKTIKEG.

2. AYNAMIKOZ XEAIAZMOZ KAl MOP®OH NPOrPAMMATOZ zMOYAQN (R1/A2)
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Ta anoteAéopata tng Spaoctnpiotntac 1/ €pyou 1 (A1 / T1) kat Al / T2 anotéAecayv tn Baon pLag
Stadiktuakng Baong dedopévwy pe mpoypappa oroudwv Al yia pabntég nAwkiog 16-18 etwv. OL
etaipol diepebivnoav nwg auth n Baon dedopévwy Ba EVOWUATWOEL TO OTOLXELD TNG SUVOULKNAG.
AUTO onuaivel OTL oL eKTTALOEVTIKOL, KATA T SLAPKELA TNG TTEPLOSOU UAOTIOLNGCNG TOU £PYOU KAl ETA,
Ba eival oe B€on va elcayouv otn Baon dedopévwy Kat va SLadpapaticouv onUaviiko poAo otn
ouvexn avamtuén NG Kal TNV MPocapuoyn tTng otig €€eAi€elg tng TEXVNTC vonuoouvng otnv
ekmaidevon. Htav onuavtiko va oxedlaotel mpooekTkad n Aettoupyia tng Baong dedopévwy waote
va eivat duvapikn, e€etalovrag mapaAAnAa nwg Unopet va eriteuxbel n péylotn BlwolndTnTd TNG.

3. ZXEAIA MAGHZHZ KAl AHMIOYPTIKOTHTAZ (L&C Plans) MNA XPHZH AMO TOYZ AIEYKOAYNTEZ
THXZ MAOHZHZ (R1/A3)

Me Bdon to anotéleopa 1/8paoctnpotnta 2 (R1/A2), oL etaipol mapriyayav napadsiypata oxediwv
nabnong kat dnuovpykotntag (L&C) €tolpa va xpnolpomolnBolv amd Ttoug eKMAlSEUTIKOUG.
KaBwg n texvnty vonuoouvn TPETEL va €XEL ULa SLETILOTNUOVIKA TIPOCEYYLoN, Ta oxédla L&C
oxedlaotnkav yla va xpnolwgomolnBolv amd touldxlwotov SU0 ekmalSeuTikoug, SL86AoKOVTAG
Sladopetika padrnupata STEAME 1 népa and autad, oe cuvepyooia. MeTd and pla eKMalSEUTIKN
Spaoctnplotnta C1 yia va BonBroeL TOUG CUUUETEXOVTEG ETALPOUC VAL KATOVONOOUV TLG EVVOLEG TNG
TEXVNTAG VONMOOUVNG KAl WG QUTEG UIMOPOUV va ePpapUocToUV HECow Twv oxedlwv L&C, kabe
OpYQVIOUOG etaipo¢ aveémtuée touldxlotov 2 oxébia Al L&C. Auta ta oxédia Al L&C Ba
uetadpoptwBolv oto  «MNapatnpntiplo Ekmaidevonc-Texvnting Nonuoouvvng (Al-Education
Observatory), to onoio anoteAel pépog tng mAatdoppoag nou Ba avamtuxBel oto amotéAeopa 3
(R3).
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1. NAIAATQITKA KAl MABGHZIAKA TIAAIZIA

YUVOTTTLKA Ttapouaciaon Twv e0VIKWY eKBEoEwWV

AUTEG OL EUPWTIAIKEG KaL EBVIKEG EKOEDELG UE TLG OXETLKEG TIPAKTIKEG SnpLoupynBnkav oto MAaioLo
pag Oletoug mpwrtofouliag xpnuatodotolpevng amd tnv Eupwnaiky Emutponn pe titAo
«KateuBuvtnpleg ypapUEG yia tn SleukoAuvon TnG eKUABNONG TNG TEXVNTAG vonuoaouvng (Al) ya
HaBntég deutepoPaduLag ekmaibeuongy. ZTOXOC TOU £pyou €lval va TPOETOLACEL TOUG SLleUBUVTEG
oxoAelwv deutepofadulag ekmaibeuong Kol TOUG eKMOLOEUTIKOUG Yyl TNV QTOTEAECUATIKA
EVOWUATWON TNG TEXVNTAG vonuoouvng otnv eknaidevon. MNa va dtachadiotel otL ta mapadotéa
QVTOTTOKPIVOVTOL OTLG TPEXOUOEG aVAYKES, KABe eTaipog atloAdynoe tnv €0vikn BiBAloypadia tng
XWPOG TOU UE TNV empéAela Twy Ekmatdeutnpiwv Aouka kal TN cURBOAN OAwV Twv etaipwy. OL
XWPEC €Taipol mou cuvéBalav otnv nmapovoa £€kBeon eival n BouAyapia, n Kumpog, n EAAGda, n
ItaAia, n MoptoyaAia kat n Poupavia. H ékBeon xwpiletal o T€ooepa HéPN, Ta omola elval Ta €AC:

1. Mépog A: Eninedo evowpaATwong tng TeEXVNTG vonuoouvng ota oxoAeia dsutepoBadpuiag
eknaidevong (ya padntég)

2. Mépog B: Ztolyeia tou SleuKOAUVOUV TNV EVOWUATWON TNG TEXVNTIC VONUOoUVNG OTO £yyUG

HEAAOV (yLa ekmatdeuTikoug)

Mépog I': H Texvnt) NonpoouUvn otig EKmatSeuTIKES MPaKTIKES

4. Mé£pog A: AN oTtolyeia/TipwToBOUALEG/TIPAKTLKEC TEXVNTAG VONHooUvVNC o€ €BVIKO Kal/n
EUPWMAIKO eminedo

w

Ta Baolkd suprpata eivol OTL oToV ToPEd TNE ekmaideuong, N xpron tng TEXVNTNE vonuoouvng Sev
€xeL ptaocel akoun oto eninedo NG gupelag xpriong, alAd n emthoyn TNG ULOBETNONG TG Ao
HUEYAAEG €TALPEIEG TOU XWPOU Kal N €peuva mou yivetal, Sivouv tn BePfaitdtnta OtL cuvVIoUA
ekmatdevtikol kat ekmatdeuopevol Ba Souv epapuUoyEC oTnV KABNUEPLVH) TOUC TIPOKTLKA. ITa
EUPWIAIKA OXOoAeior umapyouv MOAU Alyat OTOLXElQ OTNV TEXVNTA vonuoouvn Xwpig tdlaitepn
gotioon, aA\d povo ot Pndlakég e€lotnTteg otig omoieg mephappavetatl gpupeoca. H texvntn
vonuoouvn 8ev mpoodlopiletal ota MpoypappatTa omoudwv wg Stakpltd dbaktikd medio, alAa
Sladopol opyaviopol kal oxoAeia mpowBouv §pacTNPLOTNTEG OTOV TOUEN TNG POUTOTIKNG E TN
pHopdn €pywv Kat AAAWV MpwTtoBouAtlwv.

Ooov adopd 10 LEAAOV TNG EVOWUATWONG TNG TEXVNTAG VONUOoUVNG OTNV eKMaildeuon, UTIAPXEL La
TOWKIALa epyaAeiwv kal MAATPOpUWY TEXVNTHE VONUOCSUVNG TTOU UITOpoUV va Xpnotponolnbouv yla
EKTIALSEVUTIKOUG OKOTIOUC pali pe Stadiktuaka padbnuata, MOOC, §padoelg kataptiong / epyaotrnpla
Kal ogpwvapla / SLoSIKTUOKA CEULVAPLA VLo CULUETOX EKMALSEVTIKWY. EmumAéov, moAuApLlOuEG
EKTTOLOEVTIKEG TIPAKTLKEG TEXVNTAG VONUOOUVNG KoL OpPLOPEVA QAN TILO VEVIKA OTOLKELQ,
TPWTOPOUALEG KOl TIPAKTIKEG TEXVNTAG vonuoolvng BpéBnkav amd toug €taipoug tou £pyou,
KAOLOTWVTOG TNV EVOWPATWON TNG TEXVNTAG vonHoouvng otnv eknaidsuon oto gyyug pEAAoV o
mOavo va eival mpaypaTkoTnTa.

EpyaAeia kal mAathOpUES TEXVNTNC VONLOOUVNG yLa TNV ekmaideuon

X\adeg veoouotateg emixelpnoslc epdavilovral kabnuepva pe Baon to Al | ta epyaleia Al mou

Kupailvovtat amnod to Siri £wg tnv autopatn dnuoacloypadia. OAa Asttoupyolv pe T BonBeta g

Texvntic Nonupoouvng (Al) kot Mnxavikp Mabnon (ML). Kat pe tnv €icodo NG TEXVNTNCG

VONUOoUVNG o€ OAOUC TOUG TOUELC, EXEL ETONG apXloel va peTaoxnNUATileL TOV EKMALOEUTIKO TOHED
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TIoU £XeL Mapadoolako xapaktrpa. Epyaleia texvntig vonpoolvng yla tThv ekmaidsuon mou gival
€€unva, MPOCAPHUOOTLKA, EVOOPPUVTIKA CUOTHMATA EEATOMLKEVUEVNG LABNONG avamTUoooVTaL O
OAa ta eKALSEUTIKA LOpUHATA, OTIWC OXOAELD, KOAEYLA KOL TIOVETILOTAULOL OE OAO TOV KOGHO YLa TV
OVAAUCN TEPACTLWYV TTOCOTATWY SeSoUEVWY TTIoU CUAAEYoVTAL amd Toug HaBnTEC Kal Ymopouv va
EMNPEACOUV ONUAVTIKA TN {wh TwWV HadnTwv Kal Twv eKmMalbeuTkwy. Mepikd mapadeiypata
epyaAeiwv ou pmopouv va xpnotdomnolnBouv otnv eknaidevon eival to PhotoMath, pa dwpeav
edappoyn dtdaokaiiag pabnuatikwy Al kot to Seek by iNaturalist, pia epappoyn mou Bonba otnv
avayvwplon eldwv and ¢wroypadiec. Ta padnuata yAwooag Umopolv va XpnoLLOTOoL|couV To
Verse by Verse, 6mou oL pabntég pmopouv va ypaouv €va moinua pe tn Bonbesla tng TeEXVNTAG
vonuoouvng Kat v HdBouv yla ApepLKAvVOUG TOINTEG. Ta HOOAUATA KOWWVIKWY oTtoudwyv Kal
TEXVNG UmopoUv va xpnotpomnotoouv to Newspaper Navigator, éva epyaAeio yla tnv avalntnon
EKATOUHUPILwY oToplkwY Pwtoypadlwv edpnuepidbwy, kat to MuseNet, ylia e€epebvnon Kat
Snuouvpyia pouoikng. EmumAéov, n unyovikn padnon yio motdld, UABete yia TV TEXVNTA
vonuoaouvn, ta kowa avikeipeva COCO oto mAaiolo, To Colab kat to TensorFlow (Google) sivat
HEPLKA Xpnolua mopadeiypata epyadeiwv Al Tou pmopouv va  xpnoldomolnBouv  yla
eKMaLSEUTIKOUC OKOTIOUG.

YUOTAOELG yla TN LEANOVTLKN ektaidevon otov aAdafnTIopd oTnV TEXVNTA VONUOGoUVN

Ta eupruata tou EvvoloAoylkoU YpOUMOTIOMOU TeEXVNTAG vonuoolvng: Mua SlepeuvnTikni
QVAOKOTINON TOPOUCLAEL MO  TIPOKATAPKTIK  ETULOKOTNGON TNG EUTMELPIKAG EPEUVNTIKAG
BBAloypadiag OXETIKA HE TG MEAETEC YPAUUATIOMOU TEXVNTAG VONMOOUVNG OTOV TOMEQ TNG
eknaidevong. H texvnt vonuoouvn yivetal BepeAwdng S€€LotnTa yia 6Aoug, 0L LOVO yLO TOUG
ETUOTNUOVEG UTIOAOYLOTWV. EKTOC amo tnv avayvwan, tn ypadn, TNV aplOuntikn Kat TG PndLlokeg
6e€lotnteg, Ba MpEMEL va MTPOCBECOUNE TNV TEXVNTH) VONUOCUVN OTOV TEXVOAOYLIKO YPAUUATIOUO
KABe pabntn TOu £LKOOTOU MPWTOU OLWVA OTO £pyaolako MepBAAlov kat tnv Kabnuepvn Iwn.
Epnvevopévog and tnv taflvounon Bloom, o ypappatiopoc Al StaB€tel BaolkEG LKOWVOTNTEG yLa val
yvwpilel kol va katavoei, va xpnollormolel kat va epapuolel, kabwg kal va afloloyel kal va
Snuoupyet Al. OL avBpwrol mpémel va €EOTALOTOUV YVWOTIKA yla UEAANOVTLIKEG TEXVOAOYLKEG
TIPOKANCELG OTOUG XWPOUG gpyaciag Toug. Tautoxpova, Eival OnUAVTLKO va eVIoXUBEL N KOoWwVLKA
ToUuC euBUVN KaL n §E0VTOAOYLKH TOUC evaLloBnTOMOLNON yLa TN XPHOoN TN TEXVNTHE VONHOoUVNG yLo
TO KOWWVLKO KaAO.

OL paBntég dev eival povo ot teAkol xprnoteg, aAAd duvntika eival AUTeG MPOBANUATWY yla va
Xpnotormnot)oouyv tTexvoloyieg Al o SLapopeTIKA CEVAPLA ] AKOUN KAl va SnpLoupyrioouV TiBaVEC
AUOELC UALKOU Kol AoyLopIKoU Ttou Baailovtal otnv TeXvNT vonuoouvn ylo v KAVOUV TNV KoVwvia
HOG Vo KAAUTEPO PEPOC yLa va {oouv. O YPAUMOTIOUOG TEXVNTAG VONUOOUVNC UVOUALEL TIC LOEEC
NG EMLOTAUNG TwV S€S0UEVWY, TNG UTTOAOYLOTIKAG OKEPNC KL TNG SLETILOTNMOVLIKNE YVWONE YLa TV
oAAnAemidpacn Tou YPAUUATIOMOU TEXVNTHE VONHOCUVNG KAl TNG oKEWYNG TEXVNTAG VONUOoUVNG.

MNna va dteukoAuvOel n SibaokaAia Twv ekMALSEUTIKWY, TIPETEL va AndOel umoyn To TeEXVOAOYLKO,
matdaywylko Kot TAALOL0 YVWOoNG TIEPLEXOUEVOU, WOTE VA TIAPEXEL EVAV XAPTN VLA TNV KOTOVONGN
TOU TPOTIOU ATIOTEAECUATIKAG EVOWUATWONG TOU YPOUUATIOMOU TEXVNTHE VONUOOUVNG OTLG TAEELC.
Ta ekmaldUTIKA AVTIKEIPEVA KaL TA TipoypAppaTa omoudwy Tou eival KatdAAnAa yla tTnv nAwia
TPETEL VAL 0XeSLAOTOUV YLO VO YEDUPWOOUV TLG EVVOLOAOYLKEG KATAVONOELG TwV pabntwy K-12 Al
KOl VO TOVWOOUV TA KivNTpa Kol To evOLadEPOV TOUG yLla TNV EKLABNON tTN¢ TEXVNTAG VONUOooUVNG.
OL ekmalbeutikol Ba TPEMEL VOl EMLKALPOTIOLOOUV TI{ YVWOEL{ TOUG OXETIKA ME TNV TEXVNTA
vonuoouvn yla tnv emiluon SI8aKTIKWV MPOKANCEWY, OMWG N YVWaon Kal n xprnon KatdAAnAwv
TEXVOAOYLWV EVIOXUUEVNG LE TEXVNTH VONUOOUVN, OTIWE TPOCAPHOCTIKA CUCTAMATA HABnong mou
41


https://photomath.app/en/
https://www.inaturalist.org/pages/seek_app
https://sites.research.google/versebyverse/
https://sites.research.google/versebyverse/
https://news-navigator.labs.loc.gov/search
https://openai.com/blog/musenet/
https://machinelearningforkids.co.uk/?lang=en
https://code.org/ai
https://code.org/ai
https://cocodataset.org/#explore
https://colab.research.google.com/#scrollTo=GJBs_flRovLc
http://www.tensorflow.org/

SleuKOAUVOUV TNV KOONUEPLVH TOUG OLOOKTIKN TPOKTIKN Kot Slaxeiplon kot mpowbouv tnv
€€ATOULIKEVEVN MAONON yla TNV Katavonon tng padnolakng mpoodou Kol TwV avOyKwY Twv
Hoontwv.

OL peMovtkol €peuvnTtég Kal ekmaldeutikol Ba avamtuéouv TALSaYWYIKEG OTPATNYLIKEG (TT.X.
OUVEPYOTIKA UaBnon Baoel €pyou, malyviwdng pabnon) kot Ba auérfoouv ta Kivntpa Kot Tn
CUMMETOXN TwV pHadntwy, Ba mpowBrcouv tnv aAAnAemnibpaon KaL tn cuvepyaoia, Ba evioxyuoouv
TO KlvNTPA KL T 0TAOELS KoL Ba avarntuéouv moAuaplBueg pabnolakég Se€LoTnTEC 0TO MAALCLO TOU
YPOUUATIOMOU 0TNV TEXVNTA vonuoouvn. Ot avBpwrokevtplkol mpoBAnuatiopol eivat onpavrkol
yla va auénBel n mpoooxn otnv ekmaideuon Twv MOALTWY WOTE VA YIVOUV KOWVWVLKA UTteUBUVOL Kall
nBwol xpnoTeg, OMWC N CUMKETOXN, N dikaoouvn, n Aoyodoaoia, n Stadavela kat n Sgovtoloyia,
avti va evioxvovtol amAwg oL LKavoTnTeg Kol ta evlladépovia twv pabntwv otnv TeEXVNTA
vonuoouvn. (Davy Tsz Kitng, Jac Ka Lok Leung, Samuel Kai Wah Chu, & Maggie Shen Qiao, 2023)

2UVOTTTLKNA Ttapouaciaon tng opddag eotiaong

Mo nepattépw Slepelivnon TNG TEXVNTAG vonuoouvng otnv ekmaidsuon dnuoupyndnke opdada
eotiaong. H opdada eotiaong Paclotnke o€ NUL-OOUNUEVEG EPWTNOELS OUVEVTEUENG TIOU
Slepevvnoav Bacikd {NTHUOATO OTOV TOPEN TNG EVOWHATWONG TNG TEXVNTAG vonpoouvng otnv
eKTaidevon PEOW HLOC TIPOCEYYLONG BACLOUEVNG OE €peuva Kal TekUnplwong. H opada sotiaong
ouvavtnBnke tnv Tpitn 26 louAiou 2022, Ye SEKATPELG CUMUETEXOVTEG OO SLAPOPETIKEG XWPES.
ToOUG CUMETEXOVTEG AmoTeEAOVCAV APOCLWUEVOL EKTTALSEVUTEG, ATOUO UE EKTETAUEVO EKTTALOEUTLKO
unoBabpo kal elblkoUG otnV TEXVNTA vonuoouvn. Ol TOMEI KOVOTNTAG TOUCG TOLKIAAOULY,
nepAappBavovtag Eva eupl Ao oXOAKWY KAASWV Kal YVWOEWVY TEXVNTHG vonuoouvng. OL tithot
Twv 0owv oulntnbnkav Katd tn OldpKkela TNG ouvedplaong tng opadag eotiaong eivatl ot
akoAoubol.

Mati va eloaydyou e TV Texvnth vonuoouvn otn dsutepofaduia ekmaidevon, e MOLOUG 0TOXOUC;

Mta onuavTikn mPooBrkn oToug 0TOXOUC Tou £pyou Ba ntav va S1dagel oToug HabnTtég Ta ndka
{nTApata yupw amd TNV TEXVNTH Vonuoouvn, ylo mapadslypo TNV mpokataAndn tng TexvnTng
vonuoouvng, n omola Urmopel va £Xel HEYAAO avTiKTuTo othn {wh Twv pobntwyv yevika. Evag amo
TOUC KUPLOUG AOYOUG YL TOUG OTIOLOUG OL VEOL HaBNTEC MPEMEL VAL LABOUV yLa TNV NOLKA TNG TEXVNTAG
vonuoouvng elval va yivouv KpLTLKOL KOTOVOAWTEG AUTHG TNG VEAC TexvoAoyiag tou Sev Ba pmopouv
va «anoduyouv» oto HEANOV. Oa TIPEMEL Vol £IVaL TIPOETOLUACUEVOL VIO TO «UEANOV TNG TEXVNTAG
vonuoouvng», eNeldn n texvnt vonupoouvn eivat nén mavtov otn Iwn pog. Oa Ntav emniong
ONUOVTLKO VO OCUOCXETIOTEL N TeEXVNT vonuoouvn HE Tn HABnon Baocsl €pywv, OMwcg ol
Sdpaotnplotnteg STEAME, ol omoie¢ mepthapBdavouv Kol To OTOLXElD TOU emixelpnuatia. Autod Ba
UMOpPOUCE va yivel OxL HOVo amo KaBnyntég mMANPodoplknG aAAd Kol amo Kabnyntéc GpuOLKAG,
poOnuatikwy f Sloiknonc.

‘Evag aANog otodxog eival «Tt €ival n vonuoouvn Kol molo €ival To XOPAKTNPLOTIKA TTOU THV
arnetkovifouv otnv avipwrmivn kataoctaon,;». Mmopel va amoteAéosel pla SUVAULKR ylol TV
Katavonon Tou 0Aou BEUatog TNG TEXVNTAG vonuooUlvNnG Kal va TIapAoyEL TO TTAQLCLO OTO omoio
OVOUEVOUUE va avarntuxBouv kal va epappootouv Pndlakd oto PEAAOV.
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Mota otolxela / Bépata / evotnteg yla pia ekmaidevon Al pmopolv va cupmeptAndBouv

Oa prnopouoe va 600l Eudacn oe OPLOUEVA OTATIOTIKA BEATA, OTIWG OL YPOAULLKEG EVVOLEG, ETTELON
n TEXVNTN vonuoouvn nmepthapBavet moAAn xewpaywynon dedopuévwy kat 0Aa adopolv tn cuAloyn
TWV OWOoTWV Se60UEVWV Kal TNV avAAUGCH TOUG E TOV OWOTO TPOTIO LE TO CWOTA gpyaleia. Auta
UMmopouVv va oupmnepAndBolv otnv evotnta "Bacikd ¢ TEXVNTAC vonpoouvng' HE (owg tnv
TPOCONKN KATIOLWV AOYIKWV BgUATWVY TpoypappaTiopol. Mia tpdtaon NTav n mpwtn evotnta va
elval ta «Baotkd TNG TEXVNTAG VONLOCUVNG» KAL N LETOVOULAOLA TNG «TEXVNTAG vonpoouvng otn {wh
HOG» O€ «TEXVNTA Vonuoouvn yla tn {wn». Oa MPEMEL va. aoyOAE(Tal PE TO EMIMESO TWV EVOTATWV
WOTE VA PNV €lvat oAU e€eAlypéveg, alld va apouolalovial Pe EAKUOTIKO Kal SnuodtArn Tpomo,
TLY. UEOW TIPAKTIKWYV TralxViSlwy Kal ovtaywviopol movidlwy. EmutAéov, pa evotnta Ba
UMOPOUCE VAL ETIKEVIPWOEL 0T pnxaviki pabnon, oAAG to poPAnUa ival OTL UTtApXEL anmapaitnTn
yvwon Ypauuikng aAyeBpag. 1owg oplopéveg SpaotnpLOTNTEG, cUUTEPIAQUBOVOUEVWY CEvVaplwy
Baolkwv cuvolwv dedopévwy, va ival To KAELSL yLa TNV QVILLETWTILON AUTOoU ToU {NTAMOTOC.

MOLEG LKAVOTNTEC UIMOPOoUV va avartuxBouv (yla Toug ekmaldeuTIKOUG KOl TOUG LaBnTég Toug)

Ooov adopd auto to B€pa, katd tn Stapkela tng opadag epyaciag (FG), mapoucLAoTnKaV OL TIEVTE
oupdwvNUEVEG Katnyopleg, kabBwg Ba ntav moAu SuokoAo va emikupwOel To MAaiolo oto Sladiktuo.
Me auto 1o €yypado 2 oeAidwy, oL el8LIKOL TEXVNTHE VONUOCGUVNG UITOPOUV VO TIOPEXOUV TLG LOEEC
Kal T oXOALA Toug N/Kal va ekPppacouv to eninedo cupdpwviag toug yla kabe pia amod tig 43
LKAVOTNTECG amd Tt XaUnAotepn £€wg tnv uPnAotepn n/kal va mpoteivouy pia véa. To mAaiolo mou
nepAapBAveL LoONoLaKEG EVOTNTEG elval 6w.

Nwc pnopel va eloaxBel n texvnt vonuoouvn, Ue oleg pebodoloyiec;

MepLkeéG emumAéov ekmaldeuTIKEG peBodoloyieg Ba pmopovoav va eival ta cofapd matyvidia kat n
eKHAOnon oxedlaopol (mpoidvtwv Kat Epywv yla mapadelypa) kot n okéPn. EmumA€oy, pla oxéon
LE TEPAOTLEG, TIPAYHATLKEG, TEXVOAOYLKEG ETALPELEG TTOU N TEXVNT vonooUvn ival amapaitntn yla
OUTEG - Google, Amazon K.AT.- Ba pnmopoUos va L0AyAyEL, va TTPOCEAKUCEL KAl VA ETILOLTIOEL TNV
TIPOCOXN TWV HOONTWV OXETIKA LE TNV TEXVNTH vonuoouvn. Ta kabnuepva epyodeia Al pmopouv
ETONC va xpnotpomnotnBouyv, OMwe N avayvweLon TTPOoWTIOU, WE TPAKTIKA Tapadeiypata yla va
KAVOUV TNV TEXVNTH VONUOCUVN OLKELQ OTOUG HaONTEG.

MNpOoBETEC CUVIOTWHEVEG TAATPOPUEG, EpYaAeia, PndLakd mePLEXOUEVO:

e Mabnua (intel.com)
MaBete €vvoleg Al Kal akoAouBroTe MPOKTIKEG AOKNOELS HE SWPEAV HABAUATA UE AUTOUATO
PLUOUO Kal SLadlKTuaKA oEpLVAPLA TTOU KOAUTITOUV £€va eUpU daopa Bepdatwy Al.

e [NAatdopua yia tnv N6k tng Texvntig Nonuoaouvng
H amootoAr tou Algorithmic Justice League eival va au€nosl tnv evatlodntonoinon oxeTIKA Ue
TIC EMUTTWOELG TNG TEXVNTAG VonHoouvNnG.

o Aldoktikd Mnyavnuoa (Machine Learning)
ABakTto Mnxavnua sival éva Stadiktuakd epyaleio mou Kablotd tn Snuwoupyia POVIEAwY
HUNXOVLKAC pabnonc ypriyopn, eUKoAn Kal pooBAactun og OGAOUG.

o Zwypadikn e Atdaktiko Mnyavnua (Machine Learning)
Auth n edappoyn oog EMITPEMEL va dnuloupynoete pla {wypadikr Tomiov oto oTul tou Bob
Ross xpnotluonowwvtag éva poviéAlo Bablag pabnong mou eEunnpeteital XpnoLLOTOLWVTOG EvVa
Spell model server.
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https://docs.google.com/spreadsheets/d/10OHVo1PFaD4rnGVbY1AULOLCMiO5Au5j/edit?usp=sharing&ouid=104543284679880525313&rtpof=true&sd=true
https://www.intel.com/content/www/us/en/developer/topic-technology/artificial-intelligence/training/courses.html
https://www.ajl.org/
https://teachablemachine.withgoogle.com/
https://www.producthunt.com/products/paint-with-machine-learning
https://www.producthunt.com/products/paint-with-machine-learning
https://www.producthunt.com/products/paint-with-machine-learning
https://github.com/spellml/paint-with-ml

e Efalpetikd mapadelyua mpoypauparoc oroudwv nOkneg Texvntig Nonuoouvng
AUTO TO €pyo ETUOLWKEL VA AVATTTUEEL vl TIPOYPAUMO OTIOUSWV aVOLXTOU KWSOLKA yla Habntég
yupvaoiou pe B€pa tnv TEXVNTH vonHoouv.

o [apadetypata Texvntnc Nonuoouvnc otn Mouowkn
Edappuoyég mou Baaoilovtal o mpoypap AT TTEPLYNONG, TTOAAEG OTTO TLG OTOoLeG UAOTTOLOUVTAL
pueTensorFlow.js yia e€aywyn ocupunepaoudatwy Pe emtaxuvon WebGL.

e Dall-e mini (Craiyon, tpwnv DALL-E mini)
Movtého Al ou dnploupyel EIKOVEG QO OMOLASNTIOTE TPOTPOTH KAl LovTéAo Al ou avtAel
€LKOVEG amd omoLadnmoTe MPOTPOTH.

MNpOOBETOL TPOTELWVOLEVOL TTOPOL, KAAEG TIPAKTIKEC, SPACTNPLOTNTES

e SAS Eknaidevon: amapaitnto edouéva rtodeiac | SAS
H ypriyopn mopeia akoAouBel ta taidia evog evdladepopuevou yovea, eVOC LOLOKTATN ULKPAG
eMXelpnong kat evog e161kov otn dnuoaota vyeia mou Bacilovral oe dedopéva yla tnv mAorynon
otnv navénuia COVID-19.

e Mabnuata (intel.com)
MabBete €vvoleg Al kal akoAouBnoTe MPAKTIKEG OLOKNOELG UE SWPEAV HOBAUATA HUE AUTOUATO
PUBOUO Kal SLASLKTUAKA CEULVAPLA TTIOU KAAUTITOUV €va eUpL dpacpa Bepdtwy Al.

HBwd& {ntuata mou mpénel va AndBouyv unodn

‘Evag UTOAOYLOTAG KAVEL AUTO TIOU TOU AEVE va KAVEL KAl oUTO TO KaBLotd moAu aflomioto. Ta
HOVTEAQ TEXVNTNC VoNnuoouvng Tou €lval TOAU emtuxnuéva otnv mpoPAedn potifwv yla
TIAPASELYUA, TLG TIEPLOCOTEPEG GOPEC KAVOUV QUTO TIOU €lval Tlayuéva va KAVouV o€ avtiBeon pe
Ta avBpwriva Ovta Tou KAVOUV Teplocotepa AAOn akoun kat ndwad. Omoloocdnmote TUMOG
HOVTEAOU TIOU SnULOUPYELTOL LE TEXVOAOYLKO TPOTIO €ival Alyotepo Bavo va KAvel nOka Aaon.
ErutAéov, unnpée plo mpotaon OtL ol pabntég Ba mpénel va €xouv €va untofabpo yla thv NN
YEVLKA KOlL TIPO-QIMALTOUUEVO 0€ AAAQ pabipata (T.Y. Labnuatikd) yla tnv opaAn petafacn otnv
nNOwnR NG TEXVNTNC vonuoouvnc. «Kakda» moapadsiypota TEXVNTAG VvVOonUoouvng, OnMwe n
TipokataAnyPn TexvNTAG vonUoouvng , LITopoUV va IAPOUCLAOTOUV WG IIPAKTLKA Ttapadeiypota yia
va BonBrocouv toug pabntéc va katavoroouv ta Intipata. Mo epyacia tou XapBoapvt ou culnta
oauta ta B€pata eivat: Mwg n Texvnt Nonuoouvn pag Arntoyontevel: How Ai Fails Us (harvard.edu),
TIOU TIEPLEXEL TOL akOAouBa amoomndacpata: (Divya Siddarth, et al., 2021)

When we see “internet of things”, let’s make it an internet of beings.
When we see “virtual reality,” let’s make it a shared reality.
When we see “machine learning,” let’s make it collaborative learning.
When we see “user experience,” let’s make it about the human experience.
When we hear “the singularity is near,” let us remember:

the Plurality is here.

—Audrey Tang, Digital Minister of Taiwan
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https://www.media.mit.edu/projects/ai-ethics-for-middle-school/overview/
https://magenta.tensorflow.org/demos/web/
https://js.tensorflow.org/
https://huggingface.co/spaces/dalle-mini/dalle-mini
https://www.craiyon.com/
https://curiosity.sas.com/en/courses/data-literacy-essentials.html
https://www.intel.com/content/www/us/en/developer/topic-technology/artificial-intelligence/training/courses.html
https://ethics.harvard.edu/files/center-for-ethics/files/aifailsus.jhdcarr_final_2.pdf?m=1651510742

O avapevopeVoc avTikTuTog TS Labnong kot T StdaokaAlag TnNG TEXVNTNC vonoouvng o€
EKTIALSEVUTIKOUC Kal LaBnTEC

O avtiktumog TG HAabnong kat tng St6aokaAlag TNE TEXVNTACS VONUOoUVNG UITopEL va TipoEABEeL OxL
Hovo amd tnv amoyn TNG Xprong kabopwv edapuoywv, oL OMOLEC €XOUV WC adeTnpla TLC
TEXVOAOYLKEG €€eAI€elC OTOV TOPEQ TNG TEXVNTAG vonuoouvng, aAAd Kal amd tnv e€€tacn Ttwv
TIPOOTITIKWY EMEKTOONG TNG WG EPYAAEIOU Ot €UPUTEPOUC TOMEIG TTOU OL AvBpwroL pmopel va
xpetalovrat umtootnpLEn kat avtiAnPeLs. e autn tnv €€€tacn tng vonuoouvng, UMopEel emiong va
ETUKEVTPWOEL oTa ouoTaTikd ou odnyolv TNV KPLTIKA oKEYN, TNV €miAuon mpoBAnudtwy, TV
KOLVOTOLA KaL TN SNULOUPYLIKOTNTA KL, WG EK TOUTOU, TIAPEXOUV LILOL BACN YLO TIEPALTEPW ETTEKTAON
NG TEXVNTAG vonupoouvng. Auth n amaitnon amd toug padntég eival BepeAwdng, SuotL ol
HEAAOVTIKOL TIOALTEC TIPEMEL VA €LV TIPOETOLUACUEVOL VA (VAL KOLVOTOUOL KoL OXL AMAWG XPHOTEC
TWV VPLOTAPEVWY SNULOUPYLWV.

Mta amootoAr) Ba pnopouoe emiong va €ival n evalodnTomoinon OXETIKA UE TIG EMUTTWOELS TNG
TEXVNTNC vonuoouvng, n otwkodounon ¢ ¢GwvnAG Kal TNG €MAOYAG TWV KOWOTATWV TOU
ennpealovtal MEPLOCOTEPO KAl N TOVWON TWV EPEUVVNTWY, TWV UTIEUOUVWVY XAPaENC TIOALTIKNC Kol
TWV EMAYYEALOTLWY TOU KAASOU yla ToV HETPLACUO Twv BAaBwy / mpokataARPewV TG TEXVNTAG
vonuoouvng. Eva mapadelypa elval n owodopnon €&vog KIVAUATOG yla T METATOTMION TOu
OLKOCGUOTHMOTOG TEXVNTAG Vonuoouvng mpog Sikain kot umevBuvn Texvnt Nonpoouvn (equitable
and accountable Al). (DR. JOY BUOLAMWINI, 2023)

. WHEN GOOD
YEES BAD

crvrw s
o

Mnyn: The Algorithmic Justice League
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https://www.ajlunited.org/learn-more
https://www.ajlunited.org/learn-more
https://www.ajl.org/

2. AYNAMIKOZ 2XEAIAZMO2 KAl MOPOH MPOTPAMMATOZ ZIMOYAQN

2UVOTTTLKNA Ttapouciaon Twy EVOTATWY TEXVNTAC vonuoouvng - MNMpoypappa ortoudwv

T elval n texvnth vonuoouvn;

Agdopévou OTL 6ev unmapxel cURPWVIA HETAED TWV EUTIELPOYVWHUOVWY OXETIKA LE TO TL OUVLOTA
TEXVNTA vonpoouvn, auto to Bépa eival Suokolo va amavinbel. Eva cloTnua UTTOAOYLOTH TIOU
umopel va Stafacel kal va enetepyaotel mAnpodopieg, va pabel, va attiohoynoel, va AUOEL
npoBAnuata, va mpoBAEPeL anoteAéopata, va AdPeL amopAOELG KAl TIEPLOTACLAKA OKOMUN KoL VOl
Snuloupynoetl avadEpetal wg cuoTNUA TeEXVNTHG vonuoouvng (Al). MNarti elvat UoKoAo va oploTel n
TEXVNTA VONUooUVN; ZUUPWVA PE TNV 0uada EUNELPOYVWUOVWY UWNAOU ETUITESOU YLOL TNV TEYVNTH
vonuoaouvn, o 0pog TEXVNTH vonuoouvn TEPLEXEL pNTH avadopd otnv évvola tng euduiag. AAAG
6ebopévou OTL n vonuoouvn - 0 avBpwWIoug KoL UNXAVEG - elval pla vepeAwdng évvola, ol
EPEUVNTEG TEXVNTNC VONUOOUVNG XPNOLUOTOOUV Kuplwg tnv €a tou opBoAoylopou. Mo va
eTUTEVXOEL EVaC OUYKEKPLUEVOG OTOXOG, TIPEMEL va elval oe B€on va emAé€el tn BEATIOTN TopEia
S6paong Aappavovrtag umoyn toug StaBéatpoug mopoug Kat aAAa kpLtrpla BeAtiotonoinong. (High-
Level Expert Group on Artificial Intelligence, 2019)

Machine learning

Deep Reinf.
leaming leaming Robotics

Reasoning
Search/ Planning/
optim. Scheduling
Knowledge repe.
and reasoning

Mnyn: High Level Expert Group on Al

T€ooepa QKON EPEUVNTIKA EPWTNUATA-TIPOKANOEL, OXETIKA HME TNV TEXVNTH VOnuoouvn OTo
ekmaldevTIKO cvuotnua sival ta €€ng (Davy Tsz KitNg, Jac Ka Lok Leung, Samuel Kai Wah Chu, &
Maggie Shen Qiao, 2023) :

1. NMwc opilouv oL peLVNTEG TOV 0PO «OADABNTIOUOC TEXVNTAG VONUOCUVNCY;
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https://digital-strategy.ec.europa.eu/en/library/definition-artificial-intelligence-main-capabilities-and-scientific-disciplines
https://digital-strategy.ec.europa.eu/en/library/definition-artificial-intelligence-main-capabilities-and-scientific-disciplines
https://digital-strategy.ec.europa.eu/en/library/definition-artificial-intelligence-main-capabilities-and-scientific-disciplines

2. Nwc PonBoulv oL ekmaldeUTIKOL TOUC EKMALSEVOUEVOUG VO AVATTTUEOUV TOV YPOUUOTIONO
TEXVNTAC vonuoouvnGg oOcov adopd Ta HAONOCLOKA OVTIKE(UEVA, TIC TOLSAYWYIKES
TPpOooEeyyioeLC Kal Ta Béuata;

3. Mwg afloAoyouv oL €PeUVNTEC TIC OEELOTNTEC YPOUUATIOMOU TEXVNTAC VONUOOUVNG TWV
Habntwy;

4. TMoleg eival oL NBKEG avnoUXLEC OTOV TOUEN TOU YPOUUATIONOU 0TNV TEXVNTH vonUoouvn;

MNwg pmopel n tTexvnth vonuoouvn va evowpatwBel otnv eknmaidevon kat va edapuooTtel otnv TaiN;

Yapxouv TpeLg akOAOUBEeG mpoaoeyyloels yla tnv epapuoyr ¢ TEXVNTAG VonUoouvng otnyv Tan,
avaloya e Toug pabnaotlakoug otoxous cUpdwva pe «Mwg Unopel n texvntr vonuoouvn va
evowpatwBel otnv eknmaidevon;» (“How can artificial intelligence be embedded in education?”)
apBpo (School Education Gateway, 2021):

1. Mabnon pe Al, pe ala Aoyla, evowpdatwon texvoloywwyv Al otnv taén yla tnv evioxuon tng
Habnong twv padntwv kat tn PeAtiwon tng ddaokaAiag. Mapolo mou ta gpyaleia Kal ot
TEXVOAOYLEC TEXVNTNC VONUOoUVNG avanmTtUoooVTOL KUPLWG YLOL ETILXELPNOELG Kal Blopnxavieg,
UTIAPXOUV NON aPKETA gpyaleia TEXVNTNC vonUooUvNG Slabéoipa otoug eKMalSEUTIKOUC TTOU
B£€Aouv va XPNOLUOTIOLOOUV TNV TEXVNTH Vvonpoouvn ylo va BeATlwoouv tTn padnon twv
poontwv.

2. Mabnon yla tTnv texvntr vonuoouvn, dnAadr andktnon vEwv §&ELoTTWY oV amaltouVTaLl yla
™ {wn KoL TNV gpyacia o évav KOOHO TIOU €XEL OXNAHUO TEXVNTAC vonuoouvng. lMNa va
EekAeldwOoOUV TIC SUVATOTNTEC TNG TEXVNTAC VONUOCSUVNG KOL VO OVTLLETWITLO0OUV TLG TIPOKANOELG
o€ £€vav KOoUOo Tou StapopdwveTal amo TV TEXVNTH vonuoouvn, oL HobnTEg MPEMEL va eival
e€omAlopévol pe umoAoylotiky okePn kat de€lotnteg emiluong mpoPAnudatwy, (computational
thinking and problem-solving skills), kaBw¢ kat 6e€loTNTEC KWSIKOTOINONG KAl YPOUUATIOUOU
6ebopévwy. Code Week pumopel va mapéxel otoug €eKMALOEUTIKOUC ML PEYAAN TOWKIAL
SL6aKTIKWV Kal pabnolakwy mopwv. (Miles Berry, 2023)

3. Ekpa®non texvntng vonuoouvne N edapuoyn Seflotitwyv mou oxetilovtal YE TNV TEXVNTH
vonuoouvn yla TNV amoTEAECUATIKA XPoN TG TEXVNTAG vonuoouvng Kal T dnuoupyia véwv
€PYAAELWV KaL TEXVOAOYLWYV TEXVNTHE VONUOooUVNG. H amoteAeopaTikn Kal KATAAANAN Xprion Twv
volotapevwy cuvotnudtwy TN pmopel, yla mapadsypa, va meplhapfavel tnv ekuddnon tou
TPOTOU XpAong Twv cuotnuatwyv TN péow NG cuppetoxng oto Al Basics for Schools MOOC.
(Academy, 2023)
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https://www.schooleducationgateway.eu/en/pub/resources/tutorials/ai-in-education-tutorial.htm
https://codeweek.eu/training/computational-thinking-and-problem-solving
https://codeweek.eu/training/computational-thinking-and-problem-solving
https://codeweek.eu/
https://www.europeanschoolnetacademy.eu/courses/course-v1:CodeWeek+AI+2021/course/

Al in education

Al solution

Standardised curriculum does not cater to Individual needs Personalised learmning

Grading and assessment is time-consuming, with an over- Al can assess open-ended questions, and in real time
rellance on mulitiple choice

Large class sizes mean children's questions often go Virtual classroom assistants
unanswered

Chatbots can answer administrative guestions on the fly,

Personalised communication |s almost Impossible due to
from parents, staff and students

scale

Increasing dropout rates Al sentiment analysis

Natural language processing can identify pattemsand

lagiari
Plagiarism AT

Mnyn: School Education Gateway

Yridpyouv TOAAEG evlladEpouaes ePAPOYEG YL TNV TEXVNTH VONUOCSUVN TIOU UTTALVIOOOVTAL TTWE
umopel va aAAd€el Tnv ekmaideuon TIC EMOUEVEC OEKAETIEC. H TeEXvNT vonuoouvn UTopel va
ETUTAXUVEL TNV €EQTOULKEVUEVN HABNnon, va Sdwoel otoug uaBntég ouvexn afloAoynon Kat
avatpododOTnon Kol vo XPNOLUOTOoLNoel pabnolakég avaluoelg ya va Sladopomoliosl Tn
pnabnolakn Stadikacio £T0L WOTE va lval AUECO TIPOCAPHOCUEVN OTLC AVAYKES KAOE LEUOVWEVOU
pnalntn (UNESCO, 2020) Me Tto va gival euaiocBntn ota TaAévta ToUC, N TEXVNTI vonuoouvn €XELR 6N
erubeiel Tepaoctieg SuvatdtnTeg yla TNV mopoxrn Bonbelag oe pabnTeg Pe povadIkeéG avaykes. H
afLoAoynon VEWV cUVOAWYV SEELOTATWYV KOl N TIPOYVWOTLKN avAaAuon yla Tn Pelwon Twv TocooTwy
eykataAewpng eivatl Vo o evdladépouvoeg epappoyEG TNG TEXVNTACS vonuoouvng (OECD), kabwg
Kal BEATIWHUEVN LETA-YVWON KOL ETUTUXNUEVN opadLkh padnon. Mo va SnUloupynoeTe pla opada
TIOU €lval 1o KATAAANAN yla L0 CUYKEKPLUEVN CUVEPYOTIKN €pyacia, n ocuvepyatikn BonBesla
nabnong Al XpNOLWIOTOLEL TTPOCAPHOOTIKO OXNUATIOUO OUAdaC, SLEUKOAUVON EUNMELPOYVWUOVWY,
ELKOVIKOUG T(PAKTOPEC Kal €EuTtvn emonteia. (Steven Duggan & Terawe Corporation, 2020), (Vincent-
Lancrin, S & R. van der Vlies, 2020).

Ol TEOOEPLG TITUXEG TOU €VVOLOAOYLKOU YPAUUATIOMOU TNG TEXVNTAG VONUoouvNG - yvwon Kol
KQTavonaon tng TEXVNTAGS vonpoouvng, xpron Kat ebapuoyn Tng TEXVNTHG vonuoouvng, afloAoynon
Kal Snpouvpyla NBLKNE TEXVNTAC VONUOoUVNG KOL TEXVNTIC VONUOCOUVNG - EVIAXONKOV 0TA YVWOTIKA
enineda tng avabewpnuévng taglvopiog tou Bloom (Davy Tsz KitNg, Jac Ka Lok Leung, Samuel Kai
Wah Chu, & Maggie Shen Qiao, 2023). To «'vwpilw kat katalaBaivw tnv Texvntr Nonuoouvn» ("
Know and understand Al "), amobidetat ota dUo teAeutaia enineda. H «xprion kot epappoyn te
Texvntnc Nonuoaouvng» («use and apply Al») otnv epappoyr evvolwv Kal epappoywv amodidetat
oto eninedo edpappoyng «agloAdynoe kat Snuovpynoe Texvntr) Nonpoouvn» («evaluate and create
Al»), mou avatiBevtal ota tpia kopudaia emimeda ywa tnv avaiuon, tnv afloAdynon Kot In
dnuoupyla teEXVNTAg vonuoouvng.
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https://www.schooleducationgateway.eu/en/pub/resources/tutorials/ai-in-education-tutorial.htm
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(ﬁralg

/Evaluate \

Analyse

Apply

Understand

Know

Produce new or original work
Design, assemble, construct, build & develop Al applications
Justify a stand or decision

Appraise, predict, detect & justify decisions with Al applications

Draw connections among ideas

|Organise, compare, decompose & abstract an Al problem

Use information in new situations
| Execute, implement, use & apply Al applications in different contexts

vElpllll! ideas or concepts

| Describe, explain, interpret & demonstrate the meaning of Al

| Use information in new situations

| Copy, reproduce, recall & memorize Al concepts

Mnyn: Conceptualizing Al literacy: An exploratory review

Me Baon autr tnv Taflvopunon mpotadnkay €L EKMALSEUTIKEG EVOTNTEG OTNV XN, AAAA HETA OO
KATIOLEG aAAayEG KaTtaAngape otn SnULoupyla OKTW eKMOLSEUTIKWY EVOTATWY OMwE avadEpovtal
TIAPAKATW HE TN OXEON TouG We TNV Tagvopuia tou Bloom mou mapouaotaletal otnv napévOeaon.
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i — — m

1 Al STEAME models of IT-School
Learning CY-CyMS
2 Alin our life... BG-School Generation Artificial
(understand) GR-IASA Al: Toolkit Intelligence
In
Education
(ISTE)
3 Basics of Al BG Univ Generation Artificial An Integrative Framework for
(know) RO-univ Al: Toolkit Intelligence | Al
In
Education
(ISTE)
4 Teaching through games PT-UNiv UNESCO Microsoft Generation Al: Teaching
competitions — cooperation = BG-Univ Framework  Training Practices
GR-IASA and events
(apply, analyse)
5 Digital Skills & Data Literacy GR-Doukas DigCompEdu Data Designing Digital Literacy
(analyse) CY-CyMS Online Literacy Activities
Testing Tool | Education
Framework
6 Building an Al model GR-IASA Cognimates | Data
PT-Univ Studio Collection
(use/apply) GR-Doukas for
Machine
Learning
7 Innovation - Creativity - RO-Univ Intel Skills OECD
Entrepreneurship IT-School  for Conceptual
Innovation Learning
(SFI) Framework
8 Ethics about Al CY-Univ A Guide on Ethics of Al | https://www.elevenjournals.com
BG-School Ethics and Al | in https://www.buckingham.ac.uk
Education

Evotnta 1 - Al-Movtéla Mabnong
Eloaywyn kot eupeia meptlypapr) Tou MAQLOIOU KoL TOU OTOXOU TN epLoxn¢/Jeuatog mou eéetaletal

O OKOMOG AUTAG TNG EVOTNTAC £lval VO €L0AYAYEL €V CUVTOUIO TA KAQOLKA HOVTEAQ HABNnong
ocVudwva pe TNV maldaywylkr Bewpla KoL OTN CUVEXELX VA KAVEL pla cUvVToun avadopd otn
Aettoupyla TNG TEXVNTAG vonuoouvNng Kal Twv edappoywv tnG. To §eUTepo PEPOG OKOMEVEL Va
UTIOOTNPILEEL TOUG EKTTALSEUTIKOUG va edappooouv To Mabnaon Baon épyou {Project Based Learning
(PBL)} mou oxetiletal pe TNV TEXVNTH VonUoouvn yla va BonBroel Toug ekmaldeuTIKOUC Tou Sev
elvat eldkol otnv tEXVNTA vonuoouvn Kol Toug Habntég va Katavornoouv TL €ival n texvnin
vonuoouvn kal va 8eiouv oplopéva otolxeia yla To mwg Asttoupyel. Asiéte mwg n Stadkaoia
avBpwrivou cuA\oyLopoU Ttou 0dnyet otn AP n anodpdocswyv, omwg éva S€vtpo anoddcswy, eival
n Baon oplopévwy epappoywv Al, Seiyvovtag nwg ta epyadeia mou xpnotonolouv Al eivat o B€on
va avaAUGOUV Kal VoL 0pyavwoouv SeSopéva Kal va XpnoLomoLjoouv autd ta dedopéva yla va
KAvouv TpoBAEPELC. AUTO UTTOPEL va 06NYNOEL O PETOOXNUOTIOUO TOU TpOTou SidaokaAilag Kat

nabnong.
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https://arxiv.org/pdf/1811.03402.pdf
https://arxiv.org/pdf/1811.03402.pdf
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Ot padnotlakoi otoxol kot Ta padnolakd amoteAEouata MePLypAdovTal 0TO TAAL TWV TEPLYPOPWV
Twv Sladopwv SpacTNPLOTATWY AUTAG TNG EVOTNTOG:

1. Noa oxedlalel kat va ulomolet T xprion Wndlokwv texvoloylwv ota diadopa otadla tng
pnabnolakng Stadikaciog

2. Na xpnowomolel Pnolakég teXVOAoyleg yla va TPoodEPEL €YKaAlpn KAl OTOXEUMEVN
kaBodnynon kal BorBsla

3. Na xpnotpomoletl Pndlakeég texvoloyleg yia Tnv mpowBEeL koL TNV evioyuon Tn¢ cuvePyaoiag
TWV EKTTALOEVOUEVWV

4. Noa &ivel tn duvatotnta OTOUG EKMALOEVOUEVOUC VO XPNOLUOTIOWOUV TIGC PndLaKEG

TEXVOAOYLEC WC UEPOC CUVEPYATIKWY EPYACLWY, WG HESO EVIOXUONG TNG ETUKOWVWVIAC, TNG
OUVEPYOOLAC KOL TNG CUVEPYATLKAG SnULoupylag ywwoswv

5. No melpapatileTal Kal va avamtUooel VEEG HOPdEG yla TNV mapoxn kabodrynong kot
UTIOOTNPLENG
6. Noa xpnotpomoletl tig Pndlakeég texvoloyieg yia va umootnpilel tnv autoppuBbuLlopevn

Habnon twv ekmaldevopévwy, SnAadn va emTpEPEL OTOUG EKMALSEUOUEVOUG va
oxedlalouv, va apakoAouBouv kat va tpofAnuatilovial oxXeTKA Ue T Sikr Toug pabnon,
napéxovtag otolxela mpoodou, va potpalovral OEeC Kal va Bpiokouv SnULOUPYLIKEG AUCELG

7. Na Staodpalilel Tn mpooBacuotnta o€ HabnaolakoUs mOPoUG Kol §paoTnpLOTNTEG, YLa OAOUC
TOUG EKTTALSEUOUEVOUC, CUUTEPIAAUPBAVOLEVWY TWV OTOUWV HE ELBIKEG OVAYKEG.
8. H xpnon dndlakwv texvoloylwy yla TNV OVILLETWIILON TWV SLadpOopETIKWY Habnolakwy

QVAYKWV TWV EKTTALOEVOUEVWY, VA ETUTPETEL OTOUC EKTIOULOEVOUEVOUC VA TIPOOSEVOUY OF
Sladopetika enineda kal TaxVTNTESG KAl VoL akoAoUB0oUV EMIUEPOUG LABNCLOKEG SLASPOUES
Kall 0TOXOUG.

9. H xpnon Yndlakwv texvoloylwyv va mpowbel Tnv evepyd Katl SnHLOUPYLK EVOOXOANON TWV
EKTIALOEVOUEVWV HE €VA AVTIKELUEVO.

10. H xpnnon Yndlakwv texvoloylwv oto AAioLo Tadaywylkwy CTPATNYIKWY VO TIPOAYEL TLG
EYKAPOLEG SEELOTNTEG TWV pHaBnTwy, TN Babld okéPn kal tn dnpoupyikn ékbpaon.

11. Noa avoiéel tn pabnon oe véa, mMpayUaTika mAaiola, Ta onola eUMAEKOUV TOUG L6loug Toug
EKOLOEVOUEVOUC OE TIPAKTIKEC SpOOTNPLOTNTEC, ETLOTNHUOVLKA €pEuva N eTIAUGN cUVOETWY
npoPBAnuATWY

Evotnta 2 - Al yia tn Lwn ...
Eloaywyn Kot eupeia meptypapl] Tou MAQLOIOU Kol TOU aTOX0U TS epLoxr¢/Ieuatog mou eéetaletal

H nmaykoopio uloB£tnon Twv TEXVOAOYLWV TEXVNTHG VONUOoUVNG OTnV ekmaibeuon HeETAPOpPWVEL
TOV TPOTMO ME Tov omoio Sidaockoupe kal poabaivoupe. H Texvntry Nonuoouvn €ivol pla omo Tig
OVOTPETITIKEG TEXVLKEG YLO TNV TIPOCAPUOYH TNG eUTeLpiag SladopeTikwy pabnolakwyv opadwy -
Hobntwv kat ekmatdeutikwy. H evotnta «H texvnty vonupoouvn otn {wn HoG... (katavonon)»
TEPNAUPBAVEL EKTIALSEVUTIKEG EVOTNTEC TTOU £0TLA{OUV OTNV KOTOVONGN OO TOUG EKTIALOEUTIKOUG
TOU TL £lval N TEXVNTA vonUooUVN Kal LE TIolov TpoTmo Ba pnmopouoe va edpappootei otn {wn Hag.

Ot pa¥notakol otéyol kat ta padnolakda anoteAéouata meplypadovtal ota akoAouvBa péEpn AUTAG
NG EVOTNTOG KaL Elvat:

1. Blopnyxavikn emavaotaon 5.0. Tuelval n texvntri vonuoouvn (Al);

2. Touelg yvwong mou oxeTilovtal Pe TNV TEXVNTH vonuoouvn

3. Edappoyn ¢ texvntng vonuoouvng (Lnxavikn padnon / emotiun Sedopévwv)
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4, T elval évag aAyoplBuog Al;
Evotnta 3 - BAZIKEX Baoikég apxec Al / Al

Eloaywyn kat gupeia meptypa@n tou mMAALOIOU KAl TOU OTOYou TNG meptoxng / Béuartog mou
eéetaletal:

ITOX0C ToUu padnuartog sivatl va Bonbnoel Toug ekmalSeUTIKOUC VOl ELOAYAYOUV TIG BepeAlwdELg
€VVOoLEC, HEBOSOUC Kal TEXVLKEG TNG KAOOLKNE KAl UYXPOVNG TEXVNTAC vonuoouvne. MéxpL to TéAog
™¢ evotntag, ol ekmaldeutikol Ba mpémel va eival oe B€on va avayvwpioouv toug Bactkolg
UTIOKELHEVOUCG aAyOpLOUOUG OTNV TEXVNTH VONnUoouvn KoL va TIPOCAPUOCOUV TIG OLOAKTIKEC
pneBodoloyleg yla va eloayayouv Toug HabnTéC ot PaoIKEG EPOPUOYEG QUTWY TWV BewpnTIKWY
Bepeliwv. EmutAéov, n evotnta OaoXOA£itol HE TO {ATNUA TWV TPOTIWV OVOITOPACTACNG KOl
enefepyaociag onuactoloylkwv mAnpodoplwy, kabwe kal tig duvatotnteg tng Python katl tng
AoyKn¢ yAwaooag mpoypappatiopol Prolog.

H evotnta opyavwvetal o€ 4 KUpLa HEPN:

Mépog 1 - Avanapdotaon yvwong, eneéepyacia kal dtavoun

Mépog 2 - AoyLlkOG mpoypappatiopoc. Elcaywyn otnv Prolog

Mépog 3- Avalntnon, oxedlaopog kot AnPn anopdacswv. AAyoplBuog A*
Mépog 4- Baowkd otolyeia mpoypappatiopou Python kat €épywv Al

Madnolaka amoteAéouarta kat padnaotakol otéyot

1. No pmopel va TpOToMoLRoeL Kal Vo TPOoOEoEL LaBNoLaKO TIEPLEXOEVO TIOU OXETL(ETAL UE
TIC KUPLEC BAOIKEC EVVOLEG KOl AAYOPLOUOUG TNG TEXVNTAC VONUOOUVNG XPNOLLOTIOLWVTAC TIC
TIO KATAAANAEG HopPEC.

2. No prmopel va dnpLoupynoEL KoL v TPOTIOTIOLOEL LaBnNoLaKO TIEPLEXOLEVO TIOU OXETI(ETAL
HE TNV OVATOPAOCTACN YVWONCG, TOV AOYLKO TIPOYPOAUMOTIOUO KoL TOV TIPOYPOUUATIONO
Python, va xpnoL1oToL)oeL OXETIKA TTOPASELYOTA KOL TIPAYLOTLKEG KATOUOTACELG.

3. Noa Suvartal v opyavwoEeL Kal Vol XpNOLLOTIOLACEL KOWVOUG TIOPOUG EKMABNONG

4. Na eival og B€on va afloloyel Pndlakoug mépoug mou oxetilovral pe tn dtdaokalia kot va
oAAnAoemdpad péow Sladopwv PndLakwv texvoloyLwyv

5. No umopel va oupBdAAel otnv avtalhay dedopévwv, mAnpodoplwv kat PYndlakou
TLEPLEXOUEVOU UE AANOUG CUMETEXOVTEC 0TN paBnotakn dtadikaoia

6. Na Suvatat va xpnoidomolel Pndlakd epyadeia Kal TEXVOAOYIEG ylLOL OUVEPYOTLKEG

pHabnolakég Sltadlkaoieg kal va cuv-6nuLoupyet véa dedopéva, TOPWVY Kal yVWOEWY

Evotnta 4 — AtbaokoAia péow mayvidLwy
Eloaywyn kot eupeia mepLlypapr) Tou MAQLOIOU KoL TOU OTOX0U TNG tepLoxn¢/Jeuatog mou eéetaletal

Auth n evotnta Ba MApPEXEL OTOUG EKTIALOEUTIKOUG eKTTAIBELUON OXETIKA HE TO TwG Ta PndLakd
mayvidla kot ta otolxeia tou matyvidlol pmopouv va xpnolgonotnbolv ylo va mopakivioouv
EYYEVWCE TOUG HoBNTEG, evw Ba kAvouv Tn padnolakn dtadikaoia mo euxAaplotn Kal EAKUCTLKA.
MéxpL To TEAOC TNG EVOTNTAC, OL ekMaLdeuTIKOL Ba pémeL va eival og B€on va evtomnilouv autovoua
xpnowa mavidia yla t StbackaAia TG TEXVNTAG VoNUoouvNnG Kal va pocapolouv TO00 TIG
S160KTIKEG LeBoSOAOYieC 00O KAl TO MEPLEXOUEVO OE aUTH TN VEa popdn SibaokaAiag. H evotnta
Ba efetdoel emiong To {ATNUA TOU AVTAYWVIOHOU EVOVTL TNG CUVEPYOOiag Kal WG oL Habntég
umnopet va mapakivnBouv StapopeTikad and autoud.
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H evotnta opyavwvetal o€ 4 KUpLa LEPN:

1. Matyviwdng pabnon kot Texvntr vonpoouvn: BACLKEG EVVOLEG Kal TAELVOUNON

2. Mpoodloplopds tng pabnolokng epyaciag kot Mpoodloplopog KatdaAAnAwv Yndlakwv
mavidlwv

3. Avarmrtuén Ynolakwv pabnolakwyv mopwy KoL UTTOOTNPLKTIKOU UALKOU

4. Avatpododotnon og MPAyUATIKO XPOVO KAl LNXOVIOUOL tpoodou

Madnotakoi otoyol kat padnolaka amoteAEouaTo

1. va emiléyouy, va avayvwpilouv kat va aflohoyoUv KatadAAnAa ekmalSeuTIKA Tauyvidla yia
S1baokaAia kal tn pabnon

2. VO Opyavwvouv Kal vo potpalovtol Toug Habnolakolg mopoug

va afloAoyouv Pndlakoug nopoug, mou cuvdéovtal pe T dtdaokalia LEow TatyvidLwv

4. va emAéyouv malyvidla mou avamntuxbnkav xpnolpomnowwvrtag Sladopes texvoloyieg Al kat
oAyoplBuoug

5. va aAAnAoemidpouv péca amo pia motkAio PndLakwv TexVoAoyLwy

6. va elval og B€on va katavoroouv ta KatdAAnAa Pndlakd péoa emkowvwviog yla éva Sedopévo
mAaiolo

7. va avtalalouv Oebopéva, mAnpodoplwv Kot Pndlakol TEPLEXOUEVOU HE GAAOUG
OUUMETEXOVTEC 0T padnotakn dtadikaoia péow KAtaAANAwy PndLlakwyv TEXVoOAoyLwY

8. va xpnowuomolouv Yndlokd epyadeiwv Kal TEXVOAOYIEC YylA OUVEPYOTIKEG HAONOLOKEC
Sladkaoleg kat yla tn cuv-6nuoupyia VEwv Se60UEVWY, TTOPWV KOL YVWOEWV

9. va xpnoldomolouv otolxela tou Tmavidlol yla va TOPOKLVACOOUV TOUuG HaBntég va
OUUMETAOXOUV OTn padnotlakn Stadkaoia

10. va ToVWVoUuV TIC SLATIPOCWITLKEG OXEOCELG LECW TNC CUVEPYACLOG KL TOU OVTAYWVLOLOU

11. va aAAaouv Kot va ipocB£Touv TepLleXOUEVO CUUPWVA HE TIC AMALTHOELS TOU aAyopiBuou Al
XPNOLLOTIOLWVTOC TLG TILO KATAAANAEG LOPPEG.

w

Evotnta 5 - Wnolakég Ae€lotntes & Mpappatiopnog ota Asdopéva

Eloaywyn kat eupeia meplypa@n tou TMAQLOIOU KAl TOU OTOYOU TNG MEPLOXNG/TEUATOC TToU
géetaletal:

Autn n evotnta Ba avamtuéel Pndlakég SeELOTNTES KAl YPAUUOATIOUO OXETLKA LE TO TIWE UTTOPOUUE
va avalnTooulE, va eTMAEEOUE, va TIPOCSLOPLloOUE, Vo afLOAOY|COULE, VOL OPYOAVWOOULE, Vol
Tpomonol)ooupe untapyovta Pndlakd dedopéva kal mOpoug f va dSnULoupyrncouE VEa o€ Eva nén
uTtapyov nepLBariov texvntng vonuoouvng. H evotnta xwpiletal ota akdAovBa técoepa PEpn:

MEPOZ 1: Alepeuvntiky mAonynon kot emnefepyacio Pndlakol TEPLEXOUEVOU KAl GUVOAWV
Sebopévwy yla meplBarlovta TEXVNTHC VONUOCOUVNG

MEPO3 2: Eneepyaoia kot ouv-dnutoupyia Pndlokol meplexopévou amo ekmaldeuévn pnxovn n
yla tnv ekmaideuon tTng UNXAVAG

MEPOZ 3: Mpoodloplopds avaykwv, mpooappoyn pebodoloywwv kot Slepelvnon BEATIOTWV
TIPAKTLKWVY TEXVNTAG vonuoouvng

MEPO3 4: AvaAuon, oxedlacpuog, uhomoinon kot a€loAdynon SpaotnpLloTTWV KoL EpYwV TEXVNTAG
vonuoouvng
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MaBnowakoi otoyot kat padnotaka amoteAccuata

1. va evronilouv, va aflohoyouv, va emAéyouv kal va Sopoulv YPndlakols moOpou yla Tn
Sbaokalio kat tn pabnon

2. va avaAlouv, Vo TPOMOTOLOUV Kal va HOolpAalovial UTIAPXOVIEC TOPOUC KOL VO TOUG
enetepyalovrtal o€ SLadOPETIKEG LOPPEC

3. va enefepyalovrat Pndlakd UAKKO yla TNV ovaAKTtnon TANPodoplwv amd eKMoLSEUUEVO
HNXAavNUa A yla tnv ekmaidguon Tou pnxovnuatog

4. va dnuwoupyouv f va ouv-dnuloupyolVv vEous Pndlakoug ekmaldeuTIKOUG TOPOUG yla TNV
eknaidgvon Tou PNXavAHOTOC

5. va evtomilouv TEXVOAOYLKEG QVAYKEG KOl VO TIPOCOPHOIOUV OTPATNYIKEG, EKTTOLOEUTIKEC
pneBodoloyleg Kal amavinoeLg

6. va peTatpEmouv TIC b6éec oe Spaon, oxedlalovtag, mpoypappatilovtag, UAOTIOLWVTAG Kol
aflodoywvtag SpactnplotNTEC KAl Epya

7. va eTUAEYOUV Kal va xpnoLpomololV Pndlakeég cUoKEUEG Kal Siktua, epyaleia kot edapUoVEG,
yla KABe ekmaldeuTikod

8. va evioyUouv 5paoTnPLOTNTEG KAL TIPAKTLKEG TTOU oxetilovtal pe tnv PndLakn texvoloyia

9. va Slaodpalicouv tn cuvexn emayyeAROTIKY EEALEN

Evotnta 6 - Anploupyla LovtéAou TeEXVNTAS VONUOCUVNG

Elwoaywyn kat eupeia meplypa@n tou mAaLoiou Kal TOU OTOYou TN¢G meploxns / G€uatoc mou
géetaletal:

AuTn n evotnTa Ba TAPEXEL ELOAYWYLKEG YVWOELG OXETLKA LE TOV TPOTO SnUiloupyiag evog LOVTEAOU
Al, cupnepAapuBavouévwy cepvapiwy ekmaideuong, EMKUPWONG Kal SOKLUWVY Kal EE0LKELWONG e
API ywa kwSikomoinon python.

Ta padnolaka amoteAéouata kat ol pabnolakol otdxol meplypddovtal oe kabéva amod ta MEVIE
okOAouba pEpn QUTAG TNG EVOTNTAC:

Mépog 1 - Eloaywyn otn Mnxaviky Maénon

Mépog 2 - Eloaywyn ota Neupwvikd Alktua

Mépog 3- AAyOpLlOpOoL pnNXOVLKAC Labnong

Mépog 4- API yla kwdikomoinon Python

Mépog 5- Anuioupynote €va mapddetypa povtéAou Al

Evotnta 7 — Kawvotopla — Anuioupytkotnta — Emiyelpnuatikotnta

Eloaywyn kat eupeia meptypa@n tou mAauoiou Kal Tou otoyou TnN¢ meploxrc / Géuatoc¢ mou
géetaletal:

AUTH n evoTNTa Ba TOPEXEL ELOAYWYIKEC YVWOELG OXETIKA UE BOOIKEC TITUXEC OXETIKA LIE TOV TPOTIO
HE TOV OMOio N TEXVNTA vonuoouvn UMopel va xpnolwgomolnBesl ywa 1o ocvotnua Slaxeiplong
KOLVOTOMLOG TTOU UTtooTNPLEL TO OXESLAOUO KOL TNV OVATITUEN KALVOTOUWY TIPOLOVIWY 1} UTINPECLWY,
KaBwGg KaL TNV Katavonaon tnG onpaciag tng oto mAaiolo twv aAAwv Spaoctnplotitwy tn¢ Stoiknong
ETUXELPNOEWV.
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Ta padnolaka amoteAéouata kat ol pobnolakol otoxol meplypadovtal o KaBeva oo to MEVTE
akOAouBa pEpn AUTAG TNG EVOTNTAG:

Mépog 1 — Eloaywyr otnv KawoTtopia TExvVNTHES VONUooUVNG

Mépog 2 — Baolkdg odkog xaptng Ate€aywyn €popUoCUEVNC EPEUVACG OTOV TOUEQ TNG TEXVNTAG
vonuoouvng, omo OnUIOUPYIKA MUAAA €wG €eDEUPECELG KOL ETUXELPNUATIKEG €DAPUOYEG
(kawvotopia)

Mépog 3 — Baolkiy emelpnuatikn ekmaibevon oe AUOEL( TEXVNTNG vonuoouvng, eudavion
TIEPUTTWOEWV

Mépog 4 — Yrtapxovta TOoyKOOULO OLKOGUOTAUOTA KOLVOTOMIOG, BAOIKY) KATAVONON OXETIKA LE TN
Suvapn TG ouvePyaoLog SNULOUPYLKWY LUAAWY

Mépog 5 — Anuioupyia Kot avamtuén Kavotopwy VEODUWV ETIXELPNOEWY, LOVOTIATL KATWTEPWVY
ETUTEVYUATWY

Mapouaoiaon MEPUTTWOLOAOYLIKN G LEAETNG

Madnaotakoi Ztoxot
1. Katavonon tng avaykng yla KavoTopia, Tou pOAoOU TNG o€ eMimMeS0 eTALPELAC KL KOWVWVILOG

KQLL TOU OTPOTNYLKOU TAQLGLOU YL KOLVOTOMLa
e Katavonon tng SnULoupylkotnTag, TG ePpelpeEONG KAL TNG KOLVOTOULOC YLa VO KAVEL TN

Sladopa

e Katavonon tng Suvaung tng CUVEPYAOLAG

2. Amnoktnon PBaclkwyv YVWOEWV OXETIKA HE Tn Slaxeiplon tng Kowotopiag oe eminedo
gTalpeiag.

3. M'Vwon TEXVIKWYV Kal HeBOSwV yLa TNV TOVWON TG SNULOUPYLIKOTNTOG KoL TNE KALVOTOULOC.

4. ATIOKTNON OPLOUEVWVY PBAOCLKWYV EVVOLWV OXETIKA HE TOUC TIVEUUATIKOUC TNG Slaxeiplong
tdloktnoiac.

5. Katavonon twv BaoKwy OTOLXEIWV TWV KALVOTOUWV £pywV Kol HeTadopd texvoAoyiag.

6. ‘EAeyxoG tn¢ Aswtoupylog tng Slaxelplong tng KALVOTOUIAC HUE TOV EVIOTIOUO NYETWV,
KOLVOTOUWYV OPASWV KAl KOLVOTOUWV SIKTUWV.

7. I'vwon gpyaleiwv KoL TEXVIKWV SLaxeiplong Kavotopiag

Evotnta 8 — Asovtoloyia texvntng vonuoouvng
Eloaywyn kot eupeia epLypapr) Tou MAQLOIOU KoL TOU OTOXOU TNG EPLOXC/TEuatoc mou eéetaletal

H avamntuén tng texvntng vonuoolvng mpemel va Baciletal oe peydAo Babuod oe S€0VTOAOYIKES
anattioelg mov 6a cupBaAlouv otnv anoduyr pokataAqPewv Katl, yevika, 0a Stacdaiicouv otL
TO ouoTAuata PpoodEpouv Sikaleg UTtNPECieg oToug TOALTEG. Mo ToV OKOTIO AUTO, TA CUCTAATA
TEXVNTAG VONUooUVNG TPEMEL va oUMpopdwvovtal He OLAdopeg AELTOUPYLIKEG KOL TEXVIKEG
QAT OELG, K TWV OTIOLWYV (oW N oNUAVTIKOTEPN £lval autr) Tn¢ dtadavelag. Ta cuoTH AT TIPETEL
va elval og B€on va e€nyouv TI¢ anodaoelg Toug avadEPovtag o€ [N TEXVIKA YAWooo Toug Adyoug
Twv anodpdcewv Toug, wote va eival audofntiolpes. H Evpwrnaiki Evwon €xeL ekmovroel
Sladopa €yypada, KAVOVIOUOUG KAl TPOETOLUAEL TOV VOUO ylot TNV TEXVNTH VOnUoouvn Tou
QIMOCKOTEL 0TN pUBULON AUTWV TWV SE0VTOAOYLKWY {NTNUATWV.
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Ot pa¥notakol otoyol KoL T UadnoLaKa AToTEAEoUATY ElVOL TO EENG:

1. No KatavooUv Toug TaPAYOVTEC TTOU SnLoupyouv tnv Pndlakni KOWwVIK cuvoxn Kal Tov
OTIOKAELOUO OTNV KOWwVia.

2. Na yvwpilouv toug Kivduvoug Tou PndLakol XACUATOC KOL TOU QTTOKAELOHOU TOUEWV TNG
Kowwviag

3. No KOTOvVONoOoUV WG N TEXVNTH VONUOOUVN UMOPEL va EVEPYOTIOLHOEL TNV TIOALTLOTIKN
moAupopdia otnv Kowwvia

4. Noa katavorjoouv tnv euBUvVN TNG XPIONG CUCTNHUATWY TEXVNTAG VONUOoUVNG UE Sikato Kot
OLEPOANTITO TPOTIO.

5. No yvwpilouv TIC avermBUUNTEG TIOPEVEPYELEG TIOU UTTOPOUV VOl €XOUV TA CUCTAHOTA
TEXVNTAG VONUOCUVNG OE OTOULKO KO KOWWVLKO ETtinedo

6. No KATavonoouV TIG KUPLEG KATEUBUVTNPLEG YPAUMEG TNG Stadavelag Kal tng Aoyodoaoiag
TWV CUCTNUATWY TIOU ATOLTOUVTAL YLOL TNV NBLKA TILOTOToNor Toug.

7. Noa yvwpilouv TIg KaTEUBUVTAPLEC YPAUUES KOL TOUG KAVOVIOHOUG TG EE yla TNV Kataokeun

CUOTNUATWY TEXVNTAC VONUOOUVNG.
Al - MAaiolo LKavoTATWV yLa EKTTALSEUTIKOUC

To eupwnaikd mAaiolo Pndlakwy KAVOTATWY Yyl TOUG TOALTEG, yvwoto kal w¢ DigComp,
npoodEpel €va epyaleio yla tn BeAtiwon tng Pndlaknig tkavotntag Twy noAtwy. To DigComp, mou
dnuootevbnke yla mpwtn dopd to 2013, £xel yivel onueio avadopdg ya tnv avantuén Kal Tov
oTPATNYLKO oXedlaopo Mpwtofouliwv PndLaknig tkavotnTag 1000 o EUPWTAIKO eMinedo 600 Kal
oe emninedo kpatwv peAwv. Ot Topeic appodlotntwy tou DigComp eival ot €€ng: (Vuorikari, R.,
Kluzer, S., & Punie, Y., 2022)

Touéag dpaotnplotntag 1: MAnpodopLlaKoS YPOUUATIOHOC KAl YPOUUOTIONOG o€ Sedopéva
Touéag appodiotntag 2: Emkowvwvia kat cuvepyaoia

Topéag appodiotntag 3: Anuloupyia PndLlakol mePLEXOUEVOU

Touéag appodiotntag 4: Aodpdaiela

Touéag appodiotntag 5: EmiAuon mpoBAnudtwy

vk wnNe

To Evpwrnaiké MAaiolo yia tv Wnoakn Ikavotnta twv Ekmatdevtikwy (DigCompEdu) eival éva
ETILOTNOVLIKA APTLO TTAQLLOLO TTOU TIEPLYPAPEL TL ONUALVEL YL TOUG EKTTALOEUTIKOUG va eivat YndLakad
tkavol. Mapéxel éva yevikd mAaiolo avadopdg ywa tnv umootnplen tng avamtuéng Pndlakwy
LKOVOTATWV €L8IKA yLa ektaldeuTikoUC otnv Eupwrn. OL €L meploxég DigCompEdu emikevtpwvovtatl
oc SLOPOPETIKEC TITUXEG TWV EMAYYEAUATIKWY SpAoTNPLOTATWY TWV eKMatdeuTKwV: (Punie, Y. &
Redecker, C., 2017)

Topéag 1: EmayyeApoatiky S€opeuon

Topéacg 2: Wnoakot Moépot

Topéac 3: AdaokaAia kot pabnon

Touéag 4: AfloAoynon

Topéag 5: Evbuvapwon tTwv padbntwy

Topéag 6: AteukdAuvon TG PNdLAKAG LKAVOTNTOG TWV EKTIALSEVOUEVWY

ok wNR

Aflomowwvtag autd ta mAaiola yia T Pndlakég tkavotnteg wg adetnpia, dnuioupynbnke yla to
€PYO0 €va TILO CUYKEKPLUEVO TAALCLO LKAVOTATWYV TEXVNTAG VONUOCGUVNG - UE TIEVTE TOUELC - LA TOUG
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ekmaldeuTIKOUC. OL IKAVOTNTEC Kal oL Se€L0TNTEG Mou eUmMAEKovTaL 0 KAOe Topéa Ba pmopoloav
eVOEXOUEVWG VA OVTLOTOLXLOTOUV OTOUC YVWOTIKOUC TOMEIC otnv avaBswpnuévn taflvopia Tou
Bloom. To Bloom's Taxonomy eival pla TPOCEYYLON YLOL TNV KOATNyopLoToinon Twv emmédwy
Se€lotTwv cuAAoyLopoU Kat Slatetayévng oKEPNG TTOU AmaLtouvIal o€ SLaPOopPETIKA pabnaotlaka
mAaiola. Yriapyouv €L emimeda otnv tagvounon, kabéva and ta onola anattel upnAodtepo eninedo
TLOAUTTIAOKOTNTAC KoL StaTteTaypévn okeEPn amo Toug pabntég. Ta enineda Bewpouvtat Stadoyika,
€TOL WOTE €va eminedo mMpEMeL va KataktnOel mpLv emiteuyBel to emduevo enimedo. Auto To HOVTEAO
elval pa kKAaokn matdaywyikr Bewplo mou Betel ta Baoikd BepEALA TNG TEXVNTHAS VONOCUVNG TTOU
S16AoKeTOL O€ VEQPOUG HaBNTEG.

1.Abaokohia & MaBnon (Ztpatnyikeg, Evbuvapwon Mabntwy, AéloAdynon)
AsaokaAia

° ATIOKTNON OUYKEKPLUEVWY PETABLBACIUWY EMITEVYUATWY
° Mpocapuoyr TG MPOocBactUoTNTAC KAl TG EvTagng

° Mpooapuoyn tn¢ dtadopomoinong kat tng e€atopikevong
° YioB£tnon véwv pebddwv didackaiag kat pabnong

. Anpoupykry xprion tng Yndrakrg texvoloyiag

° E€alewn pelovektnpaTwy

° Evioxuon tng¢ amoteAeopatikotntag tng Stéaokaliag

° AlaodaALon ouveXoUg emayyeAUOTIKNG EEEALENG

° MpoodLopLopdG aVaYKWY KAl TEXVOAOYLKWVY OTOVTI|CEWV
° AMnNnAoenibpaon péow PndLakwv texvoAoylwy

° Xprjon otpatnywwyv atloAdynong

° Mapoxn avatpododAOTnong oToug obnTES

Mabnon

. Auto-puBulopevn padbnon

° Evioxuon twv dpaotnplotitwy yla padnon

. Evepyn ouppetoxn Twv padntwv

° Edappoyn oxediwv padnong

2. MAnpodoplakog & Wnolakog Moappatiopog (Wnolakeg Mnyeg, Wnolakn Anuloupyla,
Kwdikomoinon)

° Edappoyn alyopibuwv

° Kpiown mAonynon

. Avarntuén Yndlakol meplexopévou

° A&loAoynaon mAnpodoplwv Kat PndLlakou TEPLEXOUEVOU
° Atepevvnon mAnpodoplwv Kal PndLakol MEPLEXOUEVOU
. ANnAoemnidpaon péow Pndlakwyv TEXVOAOyLWV

° Awaxeiplon dedopévwy kat PndLakou TEPLEXOUEVOU

° Enefepyacia dedopévwy kat Pndlakol mepLlexouévou

3. Emkowwvia & 2uvepyaoia (Kivntpa, Opadikn Epyacia, Atapolpacpog, Npowbnaon)

° Evepyn cuppeTOXN TWV HaBnTwv

° Juvepyaoia pEow Pndlakwy TExVoloyLwv
. Erukowvwvia urtoAoyLloTikng okeWPng

° Erkowvwvia texvoloyiag e avTamokpLon
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Evtoniopog tou Yndlakou xaopatog
AMnAoenidpaon peow Pndlakwv TEXVOAoyLwv
Kown xprion péow Yndlakwv texvoroylwv

4. Anuoupyla & Kawvotouia (EmiAuon MpofAnpdtwy, Anpoupytkn ZkEPn, ZUANOYLOUOG)

Evepyomnoinon Twv pabntwv

Mpooappuoyn tn¢ texvoAoyiag yla tn dnuloupyia yvwong
Anploupyla TEEPLEXOUEVOU HE QVTOTIOKPLON

Anpoupykry xprion g Yndrakrg texvoloyiag
Evtoniopog tou PndLakol xaopatog

M'VWOon UTIOPKTWY OLKOCUOTNUATWY KALVOTOULag

VWO TOU OTPATNYLKOU MAQLGLOU TNG KALVOTOULOG
Mpoteivovtag SNULOUPYLKEG AUCELG O TPpOoBARaTA
Exmpoowmnnon kat cUAAOYLOTLKA

EniAuon texvikwv mpofAnuatwyv

Xpnon Stadikaowwv yla tnv edpappoyn e Staxeiplong kavotouiag

5. ZuvailoBnua & HOWKNA (2taoelg-Atieg, Kowvwvikeg Zuvalobnuatikég Aeflotnteg, ISlwTtikoTnTa)

Juveldntomnoinon Tou PndLakou SLoxwpPLoUOU KoL TOU AOKAELGHOU

EvnUEpwON OXETIKA UE TIC KATEUOBUVTAPLEG YPOAUUEG YLa TA cuoTrpata deovioAoyiag
Mpootaoia amopprTou

YeBaopog otnv aodAAELa KAL TV EVNUEPLA

Al - MAalolo LKavoTATWV YL LabnTEg

‘Eva mAQ{oL0 LKAVOTHATWY TEXVNTAG VONUOOUVNG - LE TIEVTE TOMELS - yLO TOUG LaBNnTéG SnuloupynOnke
yla To €pyo Pe BAon To MAAICLO TWV LKOWOTATWY TEXVNTAG VONUOOUVNG YLO TOUG EKTTALSEUTLKOUG. OL
Lkavotnteg Kal ol 6eflotnteg oto mAaiolo tou pabnt eival oxedov (ble¢ pUe QUTEG TOU
ekmaldeuTikoU pe e€ailpeon autég mou avadEpovrat otn Stdaokalia kat tn Staxeipion deflotitwy.

Teacher’s Competences

Student’s Competences and
skills
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1. Mabnon (Ztpatnyikeg, Evbuvauwon Mabntwy, AEloAdynon)

° AuTo-puBuLlopevn padnon

° Evioxuon twv dpaotnplotitwy yla padnon

° Evepyn ouppetoxn otn padnon

° Edappoyn oxediwv pabnong

° Anuoupyikn xprion kot aAAnAoemnidpaon pe tnv Pndlokn texvoloyia
° ATIOKTNON CUYKEKPLUEVWY ETUTEVYUATWY

2. MAnpodoplakog & Wnolakog Moappatiopog (Wndakeg Mnyeg, Wndlakn Anuloupyia,
Kwoikomoinon)

° Edapuoyn alyopiBuwv

° Kplown mAonynon

. Avartuén Ynolakou mepLEXOUEVOU

° A&loAbynon mAnpodoplwv Kal PndLakol TEPLEXOUEVOU
° Atepevvnon mAnpodoplwv Kal PndLakol MEPLEXOUEVOU
° AMnNnAoenibpaon péow PndLakwv texvoloylwy

° Alaxeipion dedopévwy kat PndLakol mMePLEXOUEVOU

° Enefepyacio Sedopévwy kat PndLakol mepLEXOUEVOU

3. Enwowwvia & 2uvepyaoia (Kivntpa, Opadikn Epyacia, Atapolpacpog, MNpowbdnon)

° Evepyn cuppEeTOXN TWV HABNTWV

° Juvepyaoio pEow PndLlakwy TEXVOAOYLWV

° Emkowvwvia umtoAoyLoTikn g okeYPNG

° Emkowvwvia texvoloyiag pe avtamokplon

° Evtomniopog tou Pndlakol xaopatog

° AMnNnAoenibpaon péow PndLakwv texvoloylwy
° Kown xprijon péow Pndlakwv texvoroylwv

4. Anuoupyla & Kawvotoula (EmiAuon MpoBAnuatwy, Anuioupytkn 2kePn, ZUAAOYLOUOC)

. Mpoocapuoyn tng texvoAoyiag yla tn dnuloupyia yvwong
° Anploupyla TEEPLEXOUEVOU LIE QVTOTIOKPLON

. Anuoupyiki xprion g Yndrakng texvoloyiag

. Mpoteivovtag Snuoupylkég AVCELG o€ TtpOoPAR AT

. Exnpoowmnnon kat cUAAOYLOTLKA

5. ZuvaloBnua & HBwN (Ztaoelg-Atleg, Kowvwvikég Zuvalobnpuatikég As€lotnteg, ISlwtikoTnTa)

° Mpootaoia amopprTou
° YeBaopog otnv aopAAEL KAL TV EVNUEPLA
. Juvelbntomnoinon tng NOLKAG TwV UNXavVwy
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3. AHMIOYPTIKA KAl MAOH2IAKA ZXEAIA (Mepypadn 2xediwv L&C)

Katd tn SlapkeLa TG avAmtuéng autou ToU aMOTEAECUATOG, OL ETALPOL TOU £€pyou Snuiloupynoav
Ta akOAouBa 16+1 oxedla L&C (éva swoaywylkd Kat 2 oxédia L&C yiwa TG 8 evotnteg, mou
avadEpBnkav oto mponyoupevo kepaAalo):

Eloaywyko L&C-Plan: EdapuoyEC TNG TEXVNTHC VONUOOUVNG OTOV TIPAYUATIKO KOGUO YLl TN
BeAtiwon tng mowotnTag {wn¢ (nAkieg 16-18)

210 mAaiolo tng e€étaong autou tou Béuartog, Ba eival xprowo va cuunepAndBei n cuvepyaoia
OPKETWV EUNELPOYVWHOVWY / EKTIALSEVUTIKWY TIOU KAAUTTOUV éva eupl Ao TwV TESiwV Tou
vonuartoc. ETol, TPOTEIVETAL N CUHMETOXN VOGS KaBnyntr Kowvwvioloyiag/ lotopiag, evog kabnyntn
OLKOVOULKWY, €VOG KaBnynt otov Topéa STEAM kat evog kaBnyntr mAnpodopikng. Ot poltntég
OVOUEVETOL VO CULLUETAOYXOUV 0€ §paoTnpLoTnTEC o Ba mapéxouv TNV eukalpia yla dthocodpiko
Sladoylopo, e€€taon NOKWY KoL TPAKTIKWY {NTNUATWV Ttou oxetilovtal pe dtadopeg epapuoyEC,
KaOwG KL TO EMIOTNHOVIKO UTOBaBOpO Kal TNV TEXVOAOYLKN TEXVOYVWOLO TIOU amoteAel Tn
POAXOKOKOALA TNG TEXVNTNC vonpoouvne. e auth tn dwadikaocia, ol padntéc Ba kAnbouv va
emboBouv otov evtomiopo Stadopwv epapUOYwWVY TNG TEXVNTAG VONUOoUVNG OTNV TIPAYUATIKN {wn
KOl VOU LEAETIOOUV TG EMUMTWOELG TOUG 0 S1APOPOUC KOWVWVIKOUC, OLKOVOULKOUG KOl TIOALTIKOUC
TLAPAYOVTEG TIOU AMOTEAOUV TOV 0p0 TolotnTa {WNG.

1: Al-Movtéha puabnong

L&C-Plan 1.1: BYOD yia va BeAtiwoete tn pEB0OO UEAETNG 0OG KOL VA EVIOXUOETE TN OXOALKN 00G
erutuyla (nAwkieg 15-18)

OL mévte SpacTNPLOTNTEG EMLTPETIOUV TNV avalNTNon TWV CWOTWV EPWTINCEWV, TN CUVEVTEUEN Kall
™ petadoptwon dedopévwy 0To cUOTNUA YLa TNV Katavonon ¢ HeB6dou peAéTng Twy pabntwy
KOl TNV IPOTACTN KOATAAANAWYV TPOTIOMOLCEWV €AV £lval amapaitnto.

L&C-2xebo 1.2: Mavtéte molog; (nAwkieg 15-19)

To ox€dlo otoxevel va Seiel mwg taflvopolvtal oL TANPodOpPLeG 0 OXEON UE EVAV CUYKEKPLUEVO
kAado 1 B€ua, oe auto to mapadelypa, TExvn. Otoav BPLOKOUAOTE OTNV MOPOUCILA PEYAAOU OYKOU
6ebopévwy, to Al umopei va to taglvounoet we umtootnplén otnv avaluon Twv MAnPodopLWV Kal va
BonBrostL otn ANPn anmodAcewv OXETIKA UE TtpayUaTka TipoPAnuata. Ot pabntég Ba €pBouv va
Snuoupynoouv éva ratyvidt ypipwv Baoilopévo os Bépata amnd toug KAASOUG TOUG.

2: Alyla tn (wn ...

L&C-Plan 2.1: Al maiktng (nAwieg 13-16)

OL poBnolakég SpaotnplOTNTEG €XOUV WG OTOXO va Oel€ouv WG XPNOLUOTIOLEITAL N TEXVNTN
vonuoouvn ota Tuxepd matyvidla, kabwc ta nAektpovikd matxvidia ivat moAU dnpodiAny otoug
VEOUC evhALkeG. MapdalAnAa, ol pabntég Ba katavonoouv emiong mwg edapudlovratl ot Slot
oAyoplBuoL otnv paypatikn {wn, TG EMXELPAOELS Kal T Blopnxavia.

L&C-2x€b10 2.2: Al oto STEAME (nAtkieg 14-19)

OL paBbnolakég SpacTnPLOTNTEG ETMLKEVIPWVOVTOL OTNV TPAEN Kal TNV Katavonon. O pabntég

KOTavooUV TPwWTa TNV €vvola TNG TEXVNTAG VOnUoouvnNG KOl 0T CUVEXELX XPNOLUOTOLOUV TIG

TEXVOAOYLKEG TOUC YVWOELG YLAL VO TTOPOUCLACOUV TIG €APHOYEG TNG TEXVNTHAE VONUOoUVNG UE
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Kwdka. Xwpilovtal oe opddeg kat avaAappavouv va Bpouv SladopeTikol TPOMOUC XPHoNG TS
TEXVNTAG VONUOOUVNG OTNV ETLOTAMN, TLG ETIXELPNOELG, TN MNXAVLKA KOL TNV TEXVN.

3: Baolkég apyeg Al

L&C-Plan 3.1: Zevapia emtiAuong mpoBANUATWY Kol epappoyec evpeonc Stadpopwy (nAtkieg 16-18)
OL paBbntég Si6aokovtal apxlka amd Kowou amo tov kabnyntrh mMAnpodoplkng, 0 omoiog Toug
€L0AYEL OTA BEWPNTIKA TAALOLO TWV BACIKWY EVWOLWV TNE TEXVNTAG VONUOoUVNG Kal tng emiluong
npoBANUATWY pEow TNG avalntnong. Metd amd autd, opuddeg 5-6 pabnTwy eMIOKENTOVTIAL €va
TOUPLOTLKO KEVTPO KAl LEAETOUV WG UIMOPEL va EMLOKEPOEL Lol CUYKEKPLEVN TOUPLOTIKI TIEPLOYXN,
LLE TIOLOV TPOTIO KoL LE TtoLa péoa popouc. Mall pe toug kaBnyntég mAnpodopLkn ¢ Kat yewypaodlag,
oL opadec edpapudlouv dtadopetikolg adyoplBuoug yia tn dnuoupyia Stadopetikwy Sladpopwy.
210 EMOWPEVO 0TASL0, 0 KABNyNTAG MAnpodopLKAG apouatdlel Tov adyoplBpo A* og autoUG Kal OTLG
opadeg pabntwv mou edapuolouv tov aAyoplBuo PBeAtiotomolwvtog TG SLadpouEG ToU
SnuoupynBnkav mponyoupévwe. YroAoyilouv TNV TLUN TNE OUVAPTNONG KOOTOUG KoL TIPOTEIVOUV
™ $ONvOoTEPN, TaXUTEPN KOL CUVIOUOTEPN amo TIG Sladpoués. TéAog, mapouctalouv Tn SoUAELd
TOUG.

L&C-Plan 3.2: Prolog otnv umnpeaoia tng texvnTrg vonuoouvng (nAtkieg 16-18)

Ol paBbntég S6aokovtal apxlkd amd Tov Kadnynti TANPOdOPIKAG TIOU TOUG ELOAYEL OTNV
QVaTMaPAoTAcH TNG YVWONG HECW AOYLKWV KOVOVWV Kal TG YAwooag Prolog. 2tn ocuvéxela, ol
HaBntég emokEntovral tn BLRALOONAKN Tou oxoAelou pe Tov kaBnyntr Aoyotexviag, 6mou avalntouv
mAnpodopieg kal oulntolV yla TIG OLKOYEVELOKEG OXEOELG TwV EAANVWV Bewv, cUpdwva pe
«apyaioug eAAnvikolg BpUAoug Kal pUBouUG». e ouadeg Twv 5-6 pabntwv Snuioupyouvtal
Sladopetikol kKAadol Tou olkoyevelakol &€vtpou Twv Bewv. H emdpevn Spaotnpldétnta sival yla
KAOe opada va TPOYPOUHUATIOEL TO OLKOYEVELOKO TNG §€VTPO 0TO Prolog, va KAVEL EpWTHOELG KOL VAL
TIAPEL CWOTECG ATMAVINOELG. XTO TeAeutaio otadlo Tng ekmaibevong, kabs opdda mapouolalel ta
anoteAéopata TG £pyaoiag TNG OTOUG CUMUOONTEG, TOUG EKTTALSEVUTIKOUG, TOUG LABNTEG KaL TOUG

YOVE(G TNC.
4: AtdbaokaAia peow maxvidLwyv

L&C-Plan 4.1: Xtiote to KaAUTEPO, KATAOTPEPTE Ta UTIOAOUTA! (NAtkieg 14-18)

OL pabntég Ba pabouv ywa tn doun evog ocuvolou dedopévwy kat tn Sadlkacia cuAAoyng
Sebopévwy Kal mwg éva poviéAo Mnxavikng Mabnong umopei va ekmatdeutel, va aflohoynBet ka
va xpnotlpormnolnBel otnv mapaywyn yla tnv avtopatonoinon plag dStadikaciog AnYPng anoddcewy,
XPNOLUOTIOLWVTAG Eva TtaLXVvibL TpoypapLaTIooU.

L&C-Plan 4.2: Tafwvounon ewovag — Bpeite ta oumnt (nAwkieg 14-18)

OL paBntéc Ba pabouv yia T Sour) evog cuvolou Sebopévwv mou Baoiletal os €lkova, TN
Stadkaoia ouAoyng Oedopévwv Kal Mwe €va HovtéAo Mnxavikng Mabnong pmopel va
ekmatdevutel, va aflodoynBel kat va xpnolpomolnBel yla tTnv autopatn taflvopnon KOVWVY o
KOTNYOPLEG XPNOLUOTIOLWVTOG VEUPWVIKA Oiktua ot pa Spaotnplotnta mou Paociletol oe
SLoyWVLoUO.
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5: Wnolakég Aeflotnteg & MNpappatiopog dedopevwy

L&C-Plan 5.1: Avayvwplon €KOVOG-NXOU Kol Ttapaywyn Ue xprion ouvolwv dedouévwy (NAtkieg 12-
15)

Nwg va avaAloete éva oUVoAo SeSopévwy. Mwg €vag UTTOAOYLOTHG OE OXEON LLE TOV TPOTIO LE TOV
omolo évag avBpwmog avaAUeL pia elkova. Mwg n UTIOAOYLOTIKN 6pach KoL N TEXVNTA vonuoouvn
UopoUV va €XOUV QVTIKTUTIO OTLG KABnUePWEG pag SpaotnploTNTEG. XPNOLUOTOLOTE TNV
avayvwplon mpoowrou kot deite ta odpEAn TNg HE €va SLaSpaoTIKO TaViSL otnv TAgn.
XpNnoLUomoLnoTe TNV TexvoAoyia opadomnoinong elkoVwy oTnv Tan yla va Selte amd mpwto XEPL WG
UTopEel va elval éva KaBnuepLvo xpnoLuo epyaieio ota XEpLa Hag.

L&C-Plan 5.2: Wndrakog BonBog otnv Taén (nAkieg 12-15)

Ot Yndrakol BonBol (rm.x. ChatGPT, Alexa, Siri, Google Assistant) amotelouv nén WEPOG TNG
KaOnuepwng pag {wng, onote mpeEmel va S16Aoupe Kol va HdBoupe amod Toug Habntég pog Tov
TPOTMO XpHong Touc. Npoodata MAPOUCLACTNKE £vVa TIPWTOTOPLOKO VEO epyaleio - Al chatbot kat
voBetnOnke amd tnv Eknaidevon. Katd cuvemnela, dnuloupynbnkav véa eKMALSEUTIKA OEVAPLA,
ETUTUYXAVOVTAC TTAPAAANAQ TOUG OTOXOUG TNG ANOTEAECUATIKAG LABNONG Twv padntwv. To oxédlo
nabnonc Baciletal otn cuvepyaoia twv Tunuatwyv Wndlakng Eknaidevong & Zévwv Nwaoowv.

6: Anpoupyia povtélou Al

L &c-Plan 6.1: Ewkovikog ylatpog Al (nAwkieg 16-18)

H katavonon tng ouox£tiong Sedopévwy UMopel va elval pla TOAUTLUN yVWwon yla Toug pLabnTég.
TETOLEC OUOCXETIOELC UTIAPXOUV HETAEU TwV OeSOUEVWV CUUMTWUHATWY Kol Twv &edouévwv
Slayvwong oaoBevelwv. OL pabntég pmopouv va paBouv tnv £vvola €L0060u-e€660U TNG
TIANPOPOPLKNAG HECW TNG SnUioupyiag evog EtkovikoU Matpou. To o onpaviiko eival otL Ba eivat
o€ B€on va xpnotuomnotljoouv epyaieio NLP yla tnv avamntuén evog mpwTtou MPwTOTUTIOU.

L&C-Plan 6.2: Al EmayyeApatikog MpooavatoAlouog Chatbot (nAtkieg 16-18)

O emayyeAUOTIKOG TPOCAVOTOALOMOC OTNV €MOXN TOU TOXEWG METOPBAAAOUEVOU KOOGHUOU TNG
anaoxoAnong eival {wtikng onupaciag yia Toug onUePLVoug véous dpoltnteG. MEXPL OTLYUAG, €XEL
Sle€ayOel meploplopévn HOVO €pEuva OXETIKA HUE TN XPNON TNG TEXVNTAG vonupoouvng yla tnv
unootnplen t¢ kabodnynong otnv mpwtofaduia kot SeutepoPfdabuia ekmaideuon Kal Ta
enayyéApata. Auto to L&C Plan Ba mapéxel €vav o06nyo yia tn Snuwoupyia evog Al chatbot mou Ba
BonBrioel toug HABNTEC va efepeuvrioouv emMAyYEAUQTA TIOU MUTIOPEL va Toug evdladEpouy,
OUUPWVA E TIG OKANPEC KO LOAAKEG SEELOTNTEC TOUG KAL TNV TIPOOWTILKOTNTA TouC. Me autdv Tov
TPOMO Ol poBnTéG Ba ekTLUAOOUV TN onuacia TNE XPNong tTNg TEXVNTAG vonuoouvng ylo Thv
UTTOOTAPLEN TOU ETIOYYEALOTIKOU TIPOCAVOTOALOUOU OTnV ekmaideuon Kal TNV €EOLKELWON UE TN
YVWOTLKH vonpoouvn.

7: Kawvotopta - AnuioupylkotnTa - EmiyelpnpatikotnTa

L&C-Plan 7.1: Kawotoutia texvntig vonuoouvnc — Epyaieia StdaokaAiac (nAtkieg 13-18)
OL paBntéc ocuppetéxouv oe pa dladlkaoia TPOoOUOlwoNG KALWVOTOUIOG XPNOLUOTIOLWVTOG
KataAAnAa epyaleia. H Stadikaocia akoAoubBeital amd tnv afloAdynon Twv QAmOTEAECUATWV.
Awddokovtal Baoka BEpata kat otadia tng Stadikaolog Kawvotopiag, amod tn datumwaon Tou
TMPOPANUATOG KAl TOV OTOXO MEXPL TNV TEALK TOPOUCIOON TWV QMOTEAECUATWY KAl TWV
CUUTEPUOUATWV.

62



L&C-Plan 7.2: MeM\ovtikég Se€lotnTeC oTnV TEXVNTN vonpoouvn (nAwkieg 16-18)

O oxedlaopog mpoioviwy nou Baociletal otnv TEXVNTA VOonUoouvn yLa T {wr amattel 5e§lotnteg otn
POUTIOTLKA, TNV eMeéepyacia UK G YAWOOOG, TNV OPACH UTIOAOYLOTWY, TNV EMLOTHUN SeS0UEVWY,
TN HovteAormoinon kal tov olyxpovo oxedlaopo. Ot Baokég Se€lOTNTEG TEXVNTAC VONUOOUVNG
oxetilovtal pe yAwooeg mpoypappoatiopol (Python, R, Julia, C++, C#, Java, JavaScript, Shell,
TypeScript, Scala k.Ar.), mAaiowa (TensorFlow, Pytorch k.Am.), pebédoug availuong Sedopévwy Kot
0AyOpLOUOUC HNXAVIKAG LaBnong (Boolopévoug o ypOp LK GAYEBPA KOl OTOTLOTLKN), TEXVLKEG
enetepyaoiag onuarog (amattovvrat yia tnv edpappoyn LeAAOVTIKNG e€aywyng otn Babid padnon
KOl TNV UTTOAOYLOTLKA OpOoN YEVIKA), OPXLTEKTOVIKEG VEUPWVLKWY SIKTUWVY, TEXVIKEG OXESLAOUOU
unnpeowwv (omwg chatbots, éunelpa cuotiuata) kot acpaiela otov KuBepvoxwpo. Ymapyxouv
ETONG MOAOKECG SEELOTNTEC TIOU TIPEMEL VA AVTLUETWIILOTOUV, OTwG: e€LOTNTEG EMIKOVWVIAG Kal
OTITLKOTIONONG, ouvepyaoia, kpttiki oképn kot problem solving.

8: Aeovtoloyia TeXVNTAG vonuoouvng

L&C-Plan 8.1: Tuelval n nBkn Tng TEXVNTAC VONUOCUVNE KAL N aELOTILOTN TEXVNTH vonpoouvn; (NAKLEC
15-17)

TL elvat n nBKNA TNG TEXVNTNC vonuoouvng; Elval évag 6po¢ oumpéAa yia TOANG TTpAyaTa Onwe n
nOwn eAelBepn BoUAnon, n umapflokn kpion / umepkatavonon, n mMPookoAAnon (i Oxt) otig
avBpwrives nOkEC afieg kat n aflomiotia. Autd To ox€Slo pabnong kat SpaotnplotTwy {NTa ano
TOUC HaBnTég va e€etdoouv Slaxpovika nOkd epwtripata, SLaPOPETIKEC TIPOOTITIKEG, OKOUN Kall
YKpileg meploxéc kabwg apxilouv va KATaokeUAl{ouv TIG SLKEG TOUC LOEEC OXETIKA PE TO TWG va
kaBopioouv e€dv éva ouoTnUa TEXVNTAC VONUOOUVNG aVOMTUOOETAl, oxedlaletal Kol
xpnowuoroleital nBwka. Kavel tn BepeAlwdn unmdBeon OtTL n nOWKN TEXVNTH VONUOoUVn omoteAsl
Kowry guBuvn. OL Suo kupleg dpaotnplotntes Pacilovtal Kuplwg oto cUVoAo Twv 7 PBaclkwv
QTTOULTACEWYV TWV «KATEUBUVTAPLWV YpaUUWVY SEovToAoylag yla afLlomiotn TeEXVNTH vonpoouvn» o
TIAPOUCLOOE N OUASA EUMELPOYVWHOVWY LPNAOU ETLMESOU yLa TNV TEXVNTH VONUOOUVI, OL OTOLES
kaBopiotnkav amod tnv Eupwmnaikn Emtponr Kal oToug mopoug Tou €pyou Erasmus+ «AfLomiotn
TEXVNTA vonuoouvn».

L&C-2x€bLo 8.2: Molog €xel Tov €AeyX0; (NAlkieg 15-17)

AvayvwploTe OTL, XPNOLULOTIOLWVTOG TMPOCWTIIKEC MAnpodopieg mou cuAléyovtal oto Sladiktuo,
oAyoplOuoL kal EpOapPHUOYEC TEXVNTAG VONUOoUVNG SnUoupyouV PodiA atopwy 1 opadwv atopuwyv
Tou potpalovtol XopaKTNPELOTIKA (Omwc nAlkia, eminedo BabBuol 1 cuPUETOX) O KAQUT)
TiPOKeLPEVOU va TipoPAéPouv Toleg SladiktuakéC Anpodopieg - pe t popdn Stadbnuicswy,
anoteAsopatwy avalntnong, Bivteo i AAAwv mMAnpodopLwV - Ta ATOUN O QUTEG TIC Opadec Ba
Bpouv evlladpépouoeg 1 Ba £xouv oplopéveg TmemolOnoslg. Ol kUpleg pEBodoL Tou
XPNOLIOTIOOUVTAL Yl QUTO EUTIUTTOUV OTOV TOpER TNG Mnxavikng Mabnong otnv Texvntn
Nonpoouvn. Eva onUavtiko mpoAnua pe autr tn dtadikaoia eival ot pmopel va mayldeVoeL TOUG
avBpWIOUG oTa TPEXOVTA CUUPEPOVTA TOUC. MVETAL EUMOSLO OTO AVOLYUA VEWV CUUPEPOVIWV.
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(IT) Introduzione

L'Industria 4.0 determina nuove sfide e compiti, per la cui soluzione l'intelligenza artificiale (Al) ha
svolto un ruolo sempre piu importante (Schwab, 2017). Il Libro Bianco sull'Intelligenza Artificiale
della Comunita Europea (WPAI-EU, 2020) stabilisce le principali direzioni per il suo sviluppo.
Secondo il documento, & necessario sviluppare le competenze necessarie per lavorare nel campo
dell'Al e adattare i sistemi educativi di tutti i paesi europei. Il rapporto della commissione per la
cultura e l'istruzione (CULT) del Parlamento europeo sull'applicazione dell'Al nell'istruzione (Tuomi,
2020) fa un'analisi approfondita della necessita di formare specialisti per sviluppare e applicare
approcci intelligenti in varie aree del business e dei servizi moderni. Sulla base di questi documenti
strategici, sono state identificate alcune direzioni principali nell'applicazione dell'Al nell'istruzione
scolastica:

- sviluppo di un curriculum appropriato per studenti di diverse classi, scuole, profili e
professioni;

- creazione di materiali didattici adeguati;

- formazione di insegnanti e facilitatori;

- creazione di una piattaforma educativa intelligente.

(K Schwab, 2017), (CIUCCI, M. & GOUARDERES, F., 2020), (llkka Tuomi, 2020)

Questo primo Risultato (R1) del progetto: "Guida all'insegnamento dell'Al per insegnanti che
facilitano I'apprendimento degli studenti nelle classi 7-12" ha prodotto una guida per gli insegnanti
del gruppo target per consentire loro di introdurre I'Al agli studenti delle classi 7-12). La Guida
all'insegnamento dell'Al definisce il quadro pedagogico e di apprendimento che descrive, tra l'altro,
le competenze che gli insegnanti devono acquisire e sviluppare per facilitare con successo
I'apprendimento dell'Al. Inoltre, la guida include:

- Rapporti Nazionali di ciascun paese partner che descrivono la situazione attuale in relazione
all'Al e all'istruzione, comprese le migliori pratiche,

- un Design e un Formato del Curriculum Al e

- una serie di Piani di Creativita e Apprendimento che forniscono agli insegnanti le idee, le
conoscenze e le risorse necessarie per facilitare tali attivita in classe.

Inoltre, questo Risultato fornisce risorse e sviluppa il contenuto di un Evento di Formazione C1 che
mira a consentire al personale dei partner di comprendere appieno il concetto di intelligenza
artificiale e come esso possa essere affrontato al meglio nell'istruzione secondaria.

Per facilitare I'evento di formazione, nel contesto di questo Risultato, i partner hanno sviluppato
esempi di piani L&C per I'Al relativi alle competenze necessarie a comprendere i concetti di Al e
come questi possono essere utilizzati nel processo di apprendimento dei gradi 7-12 nelle materie
STEAME e oltre, determinato e sviluppato nella formazione Cl1. Lo scopo del contenuto per la
formazione C1 era di supportare gli insegnanti delle organizzazioni partner a sviluppare conoscenze
e competenze nella preparazione di piani di apprendimento e formazione per le scuole. La
formazione é stata organizzata prima dello sviluppo dei piani L&C sotto R1. La principale innovazione
di R1 e la creazione di un modello per un piano di apprendimento e creativita Al (Piano L&C) che
puo essere utilizzato da qualsiasi insegnante di qualsiasi campo per incorporare |'apprendimento e
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il pensiero Al nel loro insegnamento per il miglior sviluppo di competenze e abilita degli studenti.
Per quanto ne sappiamo, tali piani Al L&C non esistevano. La necessita di un'attuazione
transnazionale risiede nella necessita di raccogliere informazioni ed esplorare I'attuale stato dell'Al
nell'istruzione secondaria per rispondere meglio alle esigenze di insegnanti e studenti a livello
dell'UE. Inoltre, le attivita di apprendimento si sono sviluppate per adattarsi ai sistemi educativi e
agli insegnanti di tutti i paesi partner, aumentando cosi la trasferibilita complessiva del progetto.

Un C1 STT organizzato per sostenere la necessaria formazione dei partner per R1. Elementi del
contenuto C1 e, dopo la loro convalida attraverso la valutazione tra pari dei piani Al L&C, sono stati
utilizzati in una serie di moduli nello sviluppo del corso FACILITATE-AI sotto R2. L'impatto previsto e
la maggiore competenza e abilita dei partecipanti partner per formulare il metodo pratico per
comprendere I'Al e creare piani di L&C per I'Al per l'istruzione scolastica e I'impatto sugli esperti dei
partecipanti nelle discussioni dei focus group. | partecipanti partner del consorzio hanno generato
una migliore conoscenza degli obiettivi del progetto facendo convergere insieme conoscenze e
competenze di Al e di Pedagogia.

| partner hanno lavorato in modo collaborativo sui seguenti 3 capitoli principali, come attivita e
compiti di questo Risultato:

1. QUADRO PEDAGOGICO E DI APPRENDIMENTO E RAPPORTI NAZIONALI (R1/A1)

- Compito 1: quadro pedagogico e di apprendimento e rapporti nazionali. | partner hanno esplorato
I'insieme di competenze che un insegnante deve aver acquisito/sviluppato per poter facilitare
I'introduzione dell'Al nelle scuole. Il framework sviluppato & stato convalidato attraverso un Focus
Group (FG) online di esperti. Ciascun partner ha invitato al Focus Group almeno un esperto locale
(istruzione o intelligenza artificiale).

- Compito 2: Rapporti nazionali con pratiche correlate. | partner hanno esplorato lo stato attuale
dell'Al nell'istruzione secondaria a livello nazionale conducendo una ricerca della letteratura
relativa disponibile. | partner hanno esplorato il livello d'integrazione dell'Al nelle scuole o gli
elementi presenti e saranno in grado di facilitare tale integrazione nel prossimo futuro (ad
esempio, programmi di sviluppo professionale degli insegnanti, ecc.). Inoltre, per ciascun paese
partner, i partner hanno raccolto almeno 5 Al nelle pratiche educative.

2. PROGETTAZIONE E FORMATO DEL CURRICULUM DINAMICO (R1/A2)

| risultati A1/T1 e A1/T2 hanno costituito la base di un database on-line con Al Curriculum per
studenti di eta compresa tra 16 e 18 anni. | partner hanno esplorato come questo database
incorporera I'elemento dinamico. Cio significa che gli insegnanti, durante il periodo di attuazione
del progetto e oltre, saranno in grado di inserire input nel database e svolgere un ruolo importante
nel suo continuo sviluppo e adattamento agli sviluppi dell'Al nell'istruzione. Era importante
progettare attentamente il funzionamento del database in modo che fosse dinamico, considerando
parallelamente come raggiungere la sua massima sostenibilita.

3. PIANI DI APPRENDIMENTO E CREATIVITA (Piani L&C) AD USO DEI FACILITATORI
DELL'APPRENDIMENTO (R1/A3)

Sulla base di R1/A2 i partner hanno prodotto esempi di piani di apprendimento e creativita (L&C)

pronti per essere utilizzati dagli insegnanti. Poiché I'Al deve avere un approccio interdisciplinare, i

piani L&C sono stati progettati per essere utilizzati da almeno due insegnanti, che insegnano due o
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piu materie STEAME diverse, in collaborazione. Dopo un'attivita di formazione C1 per aiutare i
partecipanti partner a comprendere i concetti di Al e come questi possono essere applicati
attraverso i piani di L&C, ogni organizzazione partner ha sviluppato almeno 2 piani di Al L&C. Questi
piani Al L&C saranno caricati nell'Osservatorio Al-Education che fa parte della piattaforma che sara
sviluppata in R3.
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1. QUADRI PEDAGOGICI E DI APPRENDIMENTO

Riepilogo sintetico dei rapporti nazionali

Questi rapporti europei e nazionali con le relative pratiche sono stati creati nell'ambito di
un'iniziativa biennale finanziata dalla Commissione europea denominata "Linee guida per facilitare
I'apprendimento dell'intelligenza artificiale (Al) da parte degli studenti delle scuole di grado 7-12".
L'obiettivo del progetto € preparare gli amministratori e gli insegnanti delle scuole secondarie a
integrare efficacemente I'Al nell'istruzione. Per garantire che i risultati soddisfino le esigenze attuali,
ogni partner ha valutato la letteratura nazionale del proprio paese con la curatela delle scuole
Doukas dal contributo di tutti i partner. | paesi partner che hanno contribuito a questo rapporto
sono Bulgaria, Cipro, Grecia, Italia, Portogallo e Romania. Il rapporto e diviso in quattro parti che
sono:

e Parte A: Livello di integrazione dell'Al nelle scuole secondarie (per studenti)

e Parte B: elementi che facilitano un'integrazione dell'Al nel prossimo futuro (per gli insegnanti)
e Parte C: Al nelle pratiche educative

e Parte D: Altri elementi/iniziative/pratiche di Al a livello nazionale e/o europeo

| risultati principali sono che nel campo dell'istruzione I'uso dell'Al non ha ancora raggiunto il livello
di diffusione, ma la scelta della sua adozione da parte delle grandi aziende del settore e la ricerca
che viene fatta, danno la certezza che presto gli insegnanti e i tirocinanti vedranno le applicazioni
nella loro pratica quotidiana. Nelle scuole europee ci sono pochissimi elementi di Al senza un focus
specifico, ma solo di Competenze Digitaliin cui & indirettamente inclusa. L'intelligenza artificiale non
¢ identificata nei curricula come un campo di insegnamento distintivo, ma varie organizzazioni e
scuole stanno promuovendo attivita nell'area della robotica sotto forma di progetti e altre iniziative.

Per quanto riguarda il futuro dell'integrazione dell'Al nell'istruzione, esistono una varieta di
strumenti e piattaforme di intelligenza artificiale che possono essere utilizzati per scopi educativi
insieme a corsi online, MOOC, azioni di formazione/workshop e seminari/webinar per gli insegnanti.
Inoltre, i partner del progetto hanno trovato numerose pratiche educative di intelligenza artificiale
e alcuni altri elementi, iniziative e pratiche di intelligenza artificiale piu generiche, rendendo piu
probabile che I'integrazione dell'Al nell'istruzione nel prossimo futuro diventi una realta.

Strumenti e piattaforme di intelligenza artificiale per l'istruzione

Migliaia di start-up nascono ogni singolo giorno sulla base dell'intelligenza artificiale o dei suoi
strumenti di intelligenza artificiale che vanno da Siri all'auto-giornalismo. Tutto viene gestito con
I'aiuto di Al e ML. L'ingresso dell'Al in tutti i settori, ha anche iniziato a trasformare il settore
dell'istruzione, che e di natura tradizionale. Gli strumenti di intelligenza artificiale per l'istruzione -
che sono sistemi di apprendimento personalizzati intelligenti, adattivi e incoraggianti vengono
implementati in tutte le istituzioni educative come scuole, college e universita in tutto il mondo per
analizzare enormi quantita di dati raccolti dagli studenti - possono avere un impatto significativo
sulla vita di studenti ed educatori. Alcuni esempi di strumenti che possono essere utilizzati
nell'istruzione sono PhotoMath, un'app gratuita di tutoraggio di matematica Al, e Seek by
iNaturalist, un'app che aiuta a identificare le specie dalle fotografie. Le lezioni di lingua possono
utilizzare Verse by Verse, dove gli studenti possono scrivere una poesia con l'aiuto dell'intelligenza
artificiale e conoscere i poeti americani. Gli studi sociali e le lezioni d'arte possono
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https://photomath.app/en/
https://www.inaturalist.org/pages/seek_app
https://www.inaturalist.org/pages/seek_app
https://sites.research.google/versebyverse/

utilizzare Newspaper Navigator, uno strumento per la ricerca di milioni di foto storiche di giornali,
e MuseNet, per esplorare e creare musica. Inoltre, Machine Learning for Kids, Learn about Artificial
Intelligence, COCO Common Objects in Context, Colab e TensorFlow (Google) sono alcuni utili
esempi di strumenti Al che possono essere utilizzati per scopi didattici.

Raccomandazioni per la futura educazione all'alfabetizzazione dell'Al

| risultati di Conceptualizing Al Literacy: An Exploratory Review presenta una panoramica
preliminare della letteratura di ricerca empirica sugli studi di alfabetizzazione Al nel campo
dell'istruzione. L'intelligenza artificiale diventa una competenza fondamentale per tutti, non solo
per gli informatici. Oltre alle competenze di lettura, scrittura, aritmetica e digitale, dovremmo
aggiungere l'intelligenza artificiale all'alfabetizzazione tecnologica del ventunesimo secolo di ogni
studente negli ambienti di lavoro e nella vita di tutti i giorni. Ispirato dalla tassonomia di Bloom,
I'alfabetizzazione Al possiede competenze di base per conoscere e comprendere, utilizzare e
applicare, nonché valutare e creare Al. Le persone devono attrezzarsi cognitivamente per le future
sfide tecnologiche nei loro luoghi di lavoro. Allo stesso tempo, € importante promuovere la loro
responsabilita sociale e consapevolezza etica per utilizzare I'Al per il bene della societa.

Gli studenti non sono solo gli utenti finali, ma potenzialmente possono essere risolutori di problemi
per utilizzare le tecnologie Al in diversi scenari, o persino creare possibili soluzioni hardware e
software basate sull'intelligenza artificiale per rendere la nostra societa un posto migliore in cui
vivere. L'alfabetizzazione Al combina le idee dei dati scienza, pensiero computazionale e conoscenza
multidisciplinare per interagire tra alfabetizzazione Al e pensiero Al.

Per facilitare l'insegnamento degli educatori, € necessario considerare il quadro tecnologico,
pedagogico e di conoscenza dei contenuti per fornire una mappa per comprendere come integrare
efficacemente |'alfabetizzazione Al nelle classi. Gli artefatti e i programmi di studio
dell'apprendimento adeguati all'eta devono essere progettati per supportare la comprensione
concettuale dell'Al degli studenti K-12 e stimolare la loro motivazione e interesse per
I'apprendimento dell'Al. Gli educatori dovrebbero aggiornare le loro conoscenze sull'Al per risolvere
le sfide dell'insegnamento come conoscere e utilizzare tecnologie adeguate potenziate dall'Al come
i sistemi di apprendimento adattivo che facilitano la loro pratica e gestione dell'insegnamento
guotidiano e promuovono l'apprendimento personalizzato per comprendere i progressi e le
esigenze di apprendimento degli studenti.

| futuri ricercatori ed educatori svilupperanno strategie pedagogiche (ad esempio, apprendimento
collaborativo basato su progetti, ludicizzazione) e per aumentare la motivazione e il coinvolgimento
degli studenti, promuovere l'interazione e la collaborazione, migliorare la motivazione e gli
atteggiamenti e sviluppare numerose capacita di apprendimento nel contesto dell'alfabetizzazione
Al. Le considerazioni incentrate sull'uomo sono importanti per attirare I'attenzione per educare i
cittadini a diventare utenti socialmente responsabili ed etici come l'inclusivita, I'equita, la
responsabilita, la trasparenza e I'etica, invece di limitarsi a migliorare le capacita e gli interessi dell'Al
degli student (Davy Tsz KitNg, Jac Ka Lok Leung, Samuel Kai Wah Chu e Maggie Shen Qiao, 2023).

Riepilogo esecutivo del focus group

Per ulteriori indagini sull'Al nell'istruzione si & tenuto un focus group. Il focus group si & basato su interviste
a domande semi-strutturate che hanno indagato questioni chiave nel campo dell'integrazione dell'Al
nell'istruzione attraverso un approccio basato sull'indagine e sull'evidenza. Il focus Group si & tenuto martedi
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26 luglio 2022, con tredici partecipanti provenienti da diversi paesi. | partecipanti includevano istruttori
impegnati, persone con un vasto background educativo ed esperti di intelligenza artificiale. Le loro aree di
competenza variavano, comprendendo un'ampia gamma di discipline insegnate a scuola e conoscenza
dell'Al I titoli di quanto discusso durante I'incontro del focus group sono riportati qui a seguire.

Perché introdurre I'Al nell'istruzione secondaria, con quali obiettivi?

Un'aggiunta importante agli obiettivi del progetto sarebbe quella di insegnare agli studenti le
guestioni etiche relative all'Al, ad esempio il pregiudizio dell'Al, che puo avere un grande impatto
sulla vita degli studenti in generale. Uno dei motivi principali per cui i giovani studenti dovrebbero
conoscere l'etica dell'Al € diventare consumatori critici di questa nuova tecnologia che non potranno
"evitare" in futuro. Dovrebbero essere preparati per il "futuro dell'Al" perché I'Al € gia ovunqgue nelle
nostre vite. Sarebbe anche importante mettere in relazione l'intelligenza artificiale con
I'apprendimento basato su progetti come le attivita STEAME che includono anche l'elemento
imprenditoriale. Cio potrebbe essere fatto non solo dagli insegnanti di informatica, ma anche da
quelli di fisica, matematica o management.

Altro obiettivo € “Cos’e l'intelligenza e quali sono le caratteristiche che la ritraggono nella condizione
umana?”. Puo essere uno slancio per la comprensione dell'intero argomento dell'Al e fornire il
contesto in cui ci aspettiamo che i mezzi digitali si sviluppino e vengano applicati in futuro.

Quali elementi/argomenti/moduli per una formazione Al possono essere inclusi

Potrebbe esserci un'enfasi su alcuni argomenti statistici come i concetti lineari perché l'intelligenza
artificiale comporta molta manipolazione dei dati e tutto riguarda la raccolta dei dati giusti e I'analisi
nel modo giusto con gli strumenti giusti. Questi possono essere inclusi nel modulo "basi dell'Al" con
forse anche I'aggiunta di alcuni argomenti di programmazione logica. Una proposta & stata il primo
modulo riguardante le "basi dell'Al" e la ridenominazione di "Al nella nostra vita" in "Al per la vita".
Dovrebbe essere preoccupato che il livello dei moduli non sia troppo sofisticato ma sia presentato
in modo attraente e popolare, ad esempio attraverso giochi pratici e gare di gioco. Inoltre, un
modulo potrebbe concentrarsi sull'apprendimento automatico, ma il problema & che & necessaria
una conoscenza di base dell'algebra lineare. Forse alcune attivita che includono scenari di set di dati
di base sarebbero la chiave per affrontare la questione.

Quali competenze possono essere sviluppate (per gli insegnanti e i loro studenti)

A questo proposito, durante il FG, sono state presentate le cinque categorie concordate in quanto
sarebbe molto difficile convalidare il quadro online. Con questo documento di 2 pagine, gli esperti
di intelligenza artificiale possono fornire le loro idee e commenti o/ed esprimere il loro livello di
accordo per ciascuna delle 43 competenze dalla piu bassa alla piu alta, o/e suggerirne una nuova. Il
Framework che include i moduli di apprendimento & here.

Come si puo introdurre I'Al, con quali metodologie?

Alcune metodologie extra educative potrebbero essere i serious games e |'apprendimento

progettuale (di prodotti e progetti ad esempio) e il pensiero. Inoltre, una relazione con enormi

aziende tecnologiche della vita reale che I'Al € essenziale per loro - Google, Amazon, ecc. - potrebbe

introdurre, coinvolgere e attirare l'attenzione degli studenti sull'Al. Anche gli strumenti di
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intelligenza artificiale di tutti i giorni possono essere utilizzati, come il riconoscimento facciale, come
esempi pratici per rendere I'Al familiare agli studenti.

Ulteriori piattaforme, strumenti e contenuti digitali consigliati:

e Courses (intel.com)
Impara i concetti di intelligenza artificiale e segui esercizi pratici con corsi di autoapprendimento
gratuiti e webinar su richiesta che coprono un'ampia gamma di argomenti di intelligenza
artificiale.

e Platform on Al ethics
La missione della Algorithmic Justice League € aumentare la consapevolezza sugliimpatti dell'Al.

e Teachable Machine
Teachable Machine € uno strumento basato sul web che rende la creazione di modelli di machine
learning veloce, facile e accessibile a tutti.

e Paint with Machine Learning
Questa app Web ti consente di creare un dipinto di paesaggio nello stile di Bob Ross utilizzando
un modello di deep learning servito utilizzando a Spell model server.

e Great example of Al ethics curriculum
Questo progetto mira a sviluppare un curriculum open source per gli studenti delle scuole medie
sul tema dell'intelligenza artificiale.

e Alin music examples
Applicazioni basate su browser, molte delle quali sono implementate con TensorFlow.js per
I'inferenza con accelerazione WebGL.

e Dall-e mini (Craiyon, formerly DALL-E mini)
Modello Al che genera immagini da qualsiasi prompt e modello Al che disegha immagini da
qualsiasi prompt.

Ulteriori risorse consigliate, buone pratiche, attivita

e SAS Training: Data Literacy Essentials | SAS
Il corso frenetico segue i viaggi di un genitore preoccupato, un piccolo imprenditore e un esperto
di salute pubblica che si affidano ai dati per navigare nella pandemia di COVID-19.

e Courses (intel.com)
Impara i concetti di intelligenza artificiale e segui esercizi pratici con corsi di autoapprendimento
gratuiti e webinar su richiesta che coprono un'ampia gamma di argomenti di intelligenza
artificiale.

Problemi etici che dovrebbero essere considerati

Un computer fa quello che gli viene detto di fare e questo lo rende molto affidabile. | modelli di
intelligenza artificiale che hanno molto successo nel prevedere i modelli, ad esempio, il piu delle
volte fanno cio per cui sono stati creati in contrasto con gli esseri umani che commettono pil errori
anche etici. Qualsiasi tipo di modello creato in modo tecnologico ha meno probabilita di
commettere errori etici.

Inoltre, e stato suggerito che gli studenti dovrebbero avere una formazione sull'etica in generale e
prerequisiti su altre materie (ad esempio, matematica) per passare senza problemi all'etica dell'Al.
Esempi "cattivi" di Al, come il pregiudizio dell'Al, possono essere presentati come esempi pratici per
aiutare gli studenti a comprendere i problemi. Un documento di Harvard che discute di questi
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argomenti €: How Ai Fails Us (harvard.edu), che contiene le seguenti citazioni: (Divya Siddarth, et
al., 2021)

Quando vediamo "l'internet delle cose", rendiamolo un internet degli esseri.
Quando vediamo la "realta virtuale", rendiamola una realta condivisa.

Quando vediamo "apprendimento automatico", rendiamolo apprendimento collaborativo.
Quando parliamo di "esperienza dell'utente", parliamo dell'esperienza umana.
Quando sentiamo "la singolarita € vicina", ricordiamoci:
la pluralita € qui.

-Audrey Tang, ministro digitale di Taiwan-

L'impatto previsto dell'apprendimento e dell'insegnamento dell'Al a insegnanti e studenti

L'impatto dell'apprendimento e dell'insegnamento dell'Al pud provenire non solo dal punto di vista
dell'utilizzo di applicazioni pure, che hanno come origine gli sviluppi tecnologici nel campo dell'Al,
ma anche dalla considerazione delle prospettive di estenderlo come strumento a un pil ampio aree
in cui gli umani potrebbero aver bisogno di supporto e concezioni. In questa considerazione
dell'intelligenza, ci si pud concentrare anche sugli ingredienti che portano al pensiero critico, alla
risoluzione dei problemi, all'innovazione e alla creativita, fornendo cosi una base per un'ulteriore
espansione dell'Al. Questa richiesta da parte degli studenti delle scuole & fondamentale perché i
futuri cittadini devono essere preparati ad essere innovativi e non solo fruitori delle creazioni
esistenti.

La missione di Al potrebbe anche essere quella di aumentare la consapevolezza sugli impatti dell'Al,
costruire la voce e la scelta delle comunita piu colpite e stimolare ricercatori, responsabili politici e
professionisti del settore a mitigare i danni/pregiudizi dell'Al. Un esempio & costruire un movimento
per spostare |'ecosistema dell'Al verso un' equitable and accountable Al (DR. JOY BUOLAMWINI,
2023).
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Source: The Algorithmic Justice League
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2. PROGETTAZIONE E FORMATO DEL CURRICULUM DINAMICO

Riepilogo esecutivo dei moduli Al - Curriculum
Cos'e I'intelligenza artificiale?

Poiché non vi e accordo tra gli esperti su cid che costituisce I'Al, & difficile rispondere a questo
argomento. Un sistema informatico in grado di leggere ed elaborare informazioni, apprendere,
ragionare, risolvere problemi, prevedere risultati, prendere decisioni e occasionalmente persino
creare viene definito sistema di intelligenza artificiale (Al). Perché e difficile definire I'Al? Secondo
| High Level Expert Group on Al, il termine Al contiene un riferimento esplicito alla nozione di
intelligenza. Ma poiché l'intelligenza - nelle persone e nelle macchine - & un concetto nebuloso, i
ricercatori di intelligenza artificiale utilizzano principalmente l'idea di razionalita. Per raggiungere
un determinato obiettivo, & necessario essere in grado di selezionare la linea d'azione ottimale
tenendo conto delle risorse disponibili e di altri criteri di ottimizzazione. (High-Level Expert Group
on Artificial Intelligence, 2019)

'High Level Expert Group on Al, (Gruppo di esperti ad alto livello sull'intelligenza artificiale, 2019)

Machine learning

Deep Reinf.
leaming leaming Robotics

Reasoning
Search/ Planning/
optim. Scheduling
Knowledge repr.
and reasoning

Source: High Level Expert Group on Al

Altre quattro domande di ricerca impegnative sull'Al nel sistema educativo sono (Davy Tsz KitNg, Jac
Ka Lok Leung, Samuel Kai Wah Chu e Maggie Shen Qiao, 2023):

1. In che modo i ricercatori definiscono il termine "alfabetizzazione Al"?
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2. In che modo gli educatori aiutano gli studenti a sviluppare l'alfabetizzazione Al in termini di
artefatti di apprendimento, approcci pedagogici e materie?

3. In che modo i ricercatori valutano le capacita di alfabetizzazione Al degli studenti?
Quali sono le preoccupazioni etiche nel dominio dell'alfabetizzazione Al?

In che modo l'intelligenza artificiale puo essere integrata nell'istruzione e implementata in classe?

Esistono tre approcci seguenti all'implementazione dell'Al in classe, a seconda degli obiettivi di
apprendimento secondo l'articolo “How can artificial intelligence be embedded in education?”
(School Education Gateway, 2021):

2.

Imparare con l'intelligenza artificiale, in altre parole, integrare le tecnologie di intelligenza
artificiale in classe per migliorare l'apprendimento degli studenti e migliorare l'istruzione.
Sebbene gli strumenti e le tecnologie di intelligenza artificiale vengano sviluppati
principalmente per le imprese e le industrie, sono gia disponibili diversi strumenti di intelligenza
artificiale per gli insegnanti che desiderano utilizzare I'Al per migliorare I'apprendimento degli
studenti.

L'apprendimento per l'intelligenza artificiale, ovvero l'acquisizione di nuove competenze
necessarie per la vita e il lavoro in un mondo a forma di intelligenza artificiale. Per sbloccare il
potenziale dell'intelligenza artificiale e affrontare le sfide in un mondo a forma di intelligenza
artificiale, gli studenti devono essere dotati di computational thinking and problem-solving
skills, nonché capacita di codifica e alfabetizzazione dei dati. Code Week puo fornire agli
insegnanti una grande varieta di risorse per l'insegnamento e I'apprendimento. (Miglia Berry,
2023)

L'apprendimento dell'intelligenza artificiale o applicazione delle competenze relative all'Al per
utilizzare efficacemente I'Al e creare nuovi strumenti e tecnologie di intelligenza artificiale. L'uso
efficace e appropriato dei sistemi di intelligenza artificiale esistenti pud, ad esempio, includere
I'apprendimento di come utilizzare i sistemi di intelligenza artificiale frequentando il Al Basics
for Schools MOOC. (Accademia, 2023)
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Source: School Education Gateway

Ci sono molte applicazioni intriganti per I'Al che suggeriscono come puo cambiare l'istruzione nei
prossimi decenni. L'Al pu0 accelerare l'apprendimento personalizzato, fornire agli studenti
valutazioni e feedback continui e utilizzare I'analisi dell'apprendimento per differenziare il processo
di apprendimento in modo che sia immediatamente adattato alle esigenze di ogni singolo studente
(UNESCO, 2020). Essendo sensibile ai loro talenti, I'Al ha gia dimostrato un enorme potenziale per
aiutare gli alunni con bisogni unici. La valutazione di nuovi set di competenze e |'analisi predittiva
per ridurre i tassi di abbandono sono due applicazioni pil interessanti dell'Al (OECD), cosi come una
migliore metacognizione e un apprendimento di gruppo di successo. Per creare un gruppo piu
appropriato per un determinato lavoro collaborativo, |'assistenza all'apprendimento collaborativo
Al utilizza la formazione di gruppi adattivi, la facilitazione di esperti, agenti virtuali e moderazione
intelligente. (Steven Duggan & Terawe Corporation, 2020), (Vincent-Lancrin, S & R. van der Vlies, 2020).

| quattro aspetti della concettualizzazione dell'alfabetizzazione dell'Al - conoscere e comprendere
I'Al, usare e applicare I'Al, valutare e creare I'Al e I'etica dell'Al - sono stati assegnati ai livelli cognitivi
della Tassonomia rivista di Bloom (Davy Tsz KitNg, Jac Ka Lok Leung, Samuel Kai Wah Chu , & Maggie
Shen Qiao, 2023). "Conosci e comprendi I'Al" & assegnato ai due livelli inferiori; "usa e applica I'Al"
nell'applicazione di concetti e applicazioni € assegnato al livello di applicazione "valuta e crea Al" &
assegnato ai primi tre livelli per analizzare, valutare e creare Al.
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Source: Conceptualizing Al literacy: An exploratory review

Sulla base di questa tassonomia sono stati inizialmente proposti sei moduli di formazione, ma dopo

alcune modifiche abbiamo concluso con la creazione di otto moduli di formazione come elencato di
seguito con la loro relazione con la tassonomia di Bloom presentata tra parentesi.
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# Training Modules Source 1 Source 2 Source 3

1 Al STEAME models of IT-School
Learning CY-CyMs
2 Alin our life... BG-School Generation Artificial
(understand) GR-IASA Al: Toolkit Intelligence
In
Education
(ISTE)
3 Basics of Al BG Univ Generation Artificial An Integrative Framework for
(know) RO-univ Al: Toolkit Intelligence | Al
In
Education
(ISTE)
4 Teaching through games PT-UNiv UNESCO Microsoft Generation Al: Teaching
competitions — cooperation BG-Univ Framework Training Practices
GR-IASA and events
(apply, analyse)
5 Digital Skills & Data Literacy GR-Doukas DigCompEdu Data Designing Digital Literacy
(ana/yse) CY-CyMS Online Literacy Activities
Testing Tool | Education
Framework
6 Building an Al model GR-IASA Cognimates | Data
PT-Univ Studio Collection
(use/apply) GR-Doukas for
Machine
Learning
7 Innovation - Creativity - RO-Univ Intel Skills OECD
Entrepreneurship IT-School for Conceptual
Innovation Learning
(SF1) Framework
8 Ethics about Al CY-Univ A Guide on Ethics of Al | https://www.elevenjournals.com
BG-School Ethics and Al | in https://www.buckingham.ac.uk
Education

Modulo 1 - Al-Modelli di apprendimento
Introduzione e ampia descrizione del contesto e dell'obiettivo dell'area/argomento trattato

L'intento di questo modulo € quello di introdurre brevemente i classici modelli di apprendimento secondo la
teoria pedagogica, per poi fare un breve accenno al funzionamento dell'intelligenza artificiale e alle sue
applicazioni. La seconda parte intende supportare gli insegnanti nell'implementazione del PBL relativo all'Al
per aiutare gli insegnanti che non sono esperti di intelligenza artificiale e gli studenti a capire cos'e I'Al e
mostrare alcuni elementi di come funziona. Mostra come il processo di ragionamento umano che porta a
prendere decisioni, come un albero decisionale, sia alla base di alcune applicazioni di intelligenza artificiale,
mostrando come gli strumenti che utilizzano I'Al sono in grado di analizzare e organizzare i dati e utilizzare
questi dati per fare previsioni. Questo pud portare a una trasformazione nel modo di insegnare e apprendere.
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https://link.springer.com/article/10.1007/s40593-021-00239-1
https://link.springer.com/article/10.1007/s40593-021-00239-1
https://link.springer.com/article/10.1007/s40593-021-00239-1
https://www.elevenjournals.com/tijdschrift/ELR/2021/1/ELR-D-20-00036
https://www.buckingham.ac.uk/research-the-institute-for-ethical-ai-in-education/

Gli obiettivi di apprendimento e i risultati di apprendimento sono descritti a lato delle descrizioni
delle diverse attivita di questo modulo:

1. Progettare, pianificare e implementare |'uso delle tecnologie digitali nelle diverse fasi del
processo di apprendimento
Utilizzare le tecnologie digitali per offrire orientamento e assistenza tempestivi e mirati
Utilizzare le tecnologie digitali per promuovere e migliorare la collaborazione tra studenti
Consentire agli studenti di utilizzare le tecnologie digitali come parte di incarichi collaborativi,
come mezzo per migliorare la comunicazione, la collaborazione e la creazione di conoscenza
collaborativa
Sperimentare e sviluppare nuove forme e formati per offrire orientamento e supporto
Utilizzare le tecnologie digitali per supportare I'apprendimento autoregolato degli studenti, ad
esempio per consentire agli studenti di pianificare, monitorare e riflettere sul proprio
apprendimento, fornendo prove dei progressi, condividendo intuizioni e proponendo soluzioni
creative

7. Garantire |'accessibilita alle risorse e alle attivita di apprendimento, per tutti gli studenti,
compresi quelli con bisogni speciali.

8. Utilizzare le tecnologie digitali per soddisfare le diverse esigenze di apprendimento degli
studenti, consentendo agli studenti di avanzare a diversi livelli e velocita e di seguire percorsi e
obiettivi di apprendimento individuali.

9. Utilizzare le tecnologie digitali per favorire I'impegno attivo e creativo degli studenti con un
argomento.

10. Utilizzare le tecnologie digitali all'interno di strategie pedagogiche che promuovano le abilita
trasversali, il pensiero profondo e |'espressione creativa degli studenti.

11. Aprire I'apprendimento a nuovi contesti del mondo reale, che coinvolgano gli studenti stessi in
attivita pratiche, indagini scientifiche o risoluzione di problemi complessi

Modulo 2 - Al per la vita...
Introduzione e ampia descrizione del contesto e dell'obiettivo dell'area/argomento trattato

L'adozione globale delle tecnologie di intelligenza artificiale nell'istruzione sta trasformando il modo
in cui insegniamo e apprendiamo. L'intelligenza artificiale € una delle tecniche dirompenti per
personalizzare |'esperienza di diversi gruppi di apprendimento: studenti e insegnanti. Il modulo "Al
nella nostra vita... (capire)" comprende unita di formazione incentrate sulla comprensione da parte
degli insegnanti di cosa sia I'Al e in che modo potrebbe essere implementata nella nostra vita.

Gli obiettivi di apprendimento e i risultati di apprendimento sono descritti nelle parti sequenti di
questo modulo e sono:

Rivoluzione industriale 5.0. Cos'e l'intelligenza artificiale (Al)?

Relativo all'intelligenza artificiale, aree di conoscenza

Applicazione dell'intelligenza artificiale (apprendimento automatico/scienza dei dati)
Che cos'e un algoritmo Al?

Eal o
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Modulo 3 - Al DI BASE / Fondamenti di Al
Introduzione e ampia descrizione del contesto e dell'obiettivo dell'area/argomento affrontato:

Questo modulo si propone di assistere gli insegnanti nell'introdurre i concetti, i metodi e le tecniche
fondamentali dell'intelligenza artificiale classica e moderna. Entro la fine del modulo, gli insegnanti
dovrebbero essere in grado di identificare gli algoritmi di base alla base dell'Al e adattare le
metodologie di insegnamento per introdurre gli studenti alle applicazioni di base di queste basi
teoriche. Inoltre, il modulo affronta la questione dei modi per rappresentare ed elaborare le
informazioni semantiche, nonché le capacita di Python e del linguaggio di programmazione logica
Prolog.

Il modulo e organizzato in 4 parti principali:

Parte 1- Rappresentazione, elaborazione e razionamento della conoscenza
Parte 2 - Programmazione logica. Introduzione in Prolog

Parte 3- Ricerca, pianificazione e processo decisionale. A* algoritmo

Parte 4- Nozioni di base sulla programmazione Python e progetti Al

Risultati di apprendimento e obiettivi di apprendimento

1. Modificare e aggiungere contenuti di apprendimento relativi ai principali concetti e algoritmi di
base dell'Al utilizzando i formati piu appropriati.

2. Crea e modifica contenuti di apprendimento relativi alla rappresentazione della conoscenza, alla
programmazione logica e alla programmazione Python, utilizza esempi pertinenti e situazioni di
vita reale.

3. Organizzare e condividere le risorse di apprendimento
Valutare le risorse digitali relative all'insegnamento e interagire attraverso varie tecnologie
digitali

5. Condividere dati, informazioni e contenuti digitali con altri partecipanti al processo di
apprendimento

6. Utilizzare strumenti e tecnologie digitali per processi di apprendimento collaborativo e co-creare
nuovi dati, risorse e conoscenze

Modulo 4 — Insegnare attraverso il gioco

Introduzione e ampia descrizione del contesto e dell'obiettivo dell'area/argomento trattato

Questo modulo fornira agli insegnanti una formazione su come i giochi digitali e gli elementi di gioco
possono essere utilizzati per motivare intrinsecamente gli studenti, rendendo il processo di
apprendimento piu piacevole e coinvolgente. Entro la fine del modulo, gli insegnanti dovrebbero
essere in grado di identificare autonomamente i giochi utili per I'insegnamento dell'Al e di adattare
sia le metodologie didattiche che i contenuti a questa nuova forma di insegnamento. Il modulo
affrontera anche la questione della concorrenza rispetto alla cooperazione e di come gli studenti
possano essere diversamente motivati da essi.

I modulo & organizzato in 4 parti principali:
1. Gamification & Al: concetti di base e tassonomia
2. Specificazione del compito di apprendimento e identificazione di giochi digitali adatti
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3. Sviluppo dirisorse per I'apprendimento digitale e materiale di supporto
4. Feedback in tempo reale e meccanismo di avanzamento

Obiettivi di apprendimento e risultati di apprendimento

1. selezionare, identificare e valutare giochi di apprendimento appropriati per l'insegnamento e

I'apprendimento

organizzare e condividere le risorse di apprendimento

valorizzare le risorse digitali, legate alla didattica attraverso il gioco

per selezionare giochi sviluppati utilizzando varie tecnologie e algoritmi di intelligenza artificiale

interagire attraverso una varieta di tecnologie digitali

comprendere i mezzi di comunicazione digitale appropriati per un dato contesto

condividere dati, informazioni e contenuti digitali con altri partecipanti al processo di

apprendimento attraverso appropriate tecnologie digitali

8. utilizzare strumenti e tecnologie digitali per processi di apprendimento collaborativo e per la co-
creazione di nuovi dati, risorse e conoscenze

9. utilizzare elementi di gioco per motivare gli studenti a partecipare al processo di apprendimento

10. stimolare le relazioni interpersonali attraverso la collaborazione e la competizione

11. modificare e aggiungere contenuti secondo i requisiti dell'algoritmo Al utilizzando i formati piu
appropriati.

N o u s~ WD

Modulo 5 - Competenze digitali e alfabetizzazione dei dati
Introduzione e ampia descrizione del contesto e dell'obiettivo dell'area/argomento affrontato:

Questo modulo sviluppera competenze digitali e alfabetizzazione su come possiamo cercare,
selezionare, identificare, valutare, organizzare, modificare dati e risorse digitali esistenti o crearne
di nuovi in un ambiente di intelligenza artificiale gia esistente. Il modulo & suddiviso nelle seguenti
quattro parti:

PARTE 1: navigazione esplorativa e processo di contenuti digitali e set di dati per ambienti di
intelligenza artificiale

PARTE 2: Elaborazione e co-creazione di contenuti digitali da una macchina addestrata o per
addestrare la macchina

PARTE 3: identificare le esigenze, adattare le metodologie ed esplorare le migliori pratiche di Al
PARTE 4: Analisi, progettazione, implementazione e valutazione di attivita e progetti di Al

Obiettivi di apprendimento e risultati di apprendimento

1. identificare, valutare, selezionare e strutturare le risorse digitali per l'insegnamento e
I'apprendimento
analizzare, modificare e condividere le risorse esistenti ed elaborarle in diversi formati
per elaborare materiale digitale per il recupero di informazioni dalla macchina addestrata o per
I'addestramento della macchina
creare o co-creare nuove risorse educative digitali per addestrare la macchina
identificare le esigenze tecnologiche e adattare strategie, metodologie educative e risposte
trasformare le idee in azione, ideando, pianificando, realizzando e valutando attivita e progetti
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7. selezionare e utilizzare dispositivi e reti digitali, strumenti e applicazioni, per qualsiasi didattica
8. migliorare le attivita e le pratiche relative al digitale
9. per garantire un continuo sviluppo professionale

Modulo 6 - Costruire un modello Al
Introduzione e ampia descrizione del contesto e dell'obiettivo dell'area/argomento affrontato:

Questo modulo fornira conoscenze introduttive su come costruire un modello di intelligenza
artificiale, inclusi tutorial di formazione, convalida e test e familiarizzazione con le API per la codifica
Python.

I risultati di apprendimento e gli obiettivi di apprendimento sono descritti in ciascuna delle cinque
parti seguenti di questo modulo:

Parte 1- Introduzione all'apprendimento automatico
Parte 2- Introduzione alle reti neurali

Parte 3- Algoritmi di Machine Learning

Parte 4- API per la codifica Python

Parte 5- Costruisci un esempio di modello Al

Modulo 7 - Innovazione - Creativita - Imprenditorialita
Introduzione e ampia descrizione del contesto e dell'obiettivo dell'area/argomento affrontato:

Questo modulo fornira conoscenze introduttive sugli aspetti di base su come I'Al pud essere
utilizzata per il sistema di gestione dell'innovazione alla base della progettazione e dello sviluppo di
prodotti o servizi innovativi, nonché la comprensione della sua importanza nel contesto delle altre
attivita di gestione aziendale .

I risultati di apprendimento e gli obiettivi di apprendimento sono descritti in ciascuna delle cinque
parti seguenti di questo modulo:

Parte 1- Introduzione all'lnnovazione Al

Parte 2- Tabella di marcia di base Condurre ricerca applicata nel campo dell'Al, dalle menti creative
all'invenzione e all'applicazione aziendale (innovazione)

Parte 3- Formazione di base orientata al business nelle soluzioni Al, casi espositivi

Parte 4- Nati ecosistemi di innovazione globale, comprensione di base del potere della cooperazione
delle menti creative

Parte 5 - Creazione e sviluppo di una startup innovativa, percorso di realizzazione junior
Presentazione del caso studio
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Obiettivi Formativi

1. Comprendere la necessita di innovazione, il suo ruolo a livello aziendale e sociale e il quadro
strategico per l'innovazione

Capire in cosa consiste la creativita, l'invenzione e l'innovazione ¢ fare la differenza

Capire il potere della cooperazione

Acquisizione di conoscenze di base sulla gestione dell'innovazione a livello aziendale;
Conoscenza di tecniche e metodi per stimolare la creativita e l'innovazione;

Acquisire alcune nozioni di base riguardanti gli intellettuali della gestione immobiliare;
Comprendere le basi di progetti innovativi e trasferimento tecnologico;

Padroneggiare il funzionamento della gestione dell'innovazione identificando leader, team
innovativi e reti innovative;

9. Conoscenza degli strumenti e delle tecniche di gestione dell'innovazione
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Modulo 8 — Etica dell'Al
Introduzione e ampia descrizione del contesto e dell'obiettivo dell'area/argomento trattato

Lo sviluppo dell'Al deve essere informato e fortemente guidato da requisiti etici che aiuterebbero a
evitare pregiudizi e in generale a garantire che i sistemi offrano servizi equi ai cittadini. A tal fine, i
sistemi di Al devono rispettare diversi requisiti operativi e tecnici, di cui forse il piu importante e
guello della trasparenza. | sistemi devono essere in grado di spiegare le loro decisioni fornendo in
un linguaggio non tecnico le ragioni delle loro decisioni in modo che siano contestabili. L'Unione
Europea ha prodotto diversi documenti, regolamenti e ha preparato I'Al Act che mira a
regolamentare queste questioni etiche.

Gli obiettivi di apprendimento e i risultati di apprendimento sono i seqguenti:

Comprendere i fattori che creano coesione sociale digitale ed esclusione nella societa.

Essere consapevoli dei pericoli del divario digitale e dell'esclusione di settori della societa

Per capire come I'Al puo abilitare la diversita culturale nella societa

Comprendere la responsabilita di utilizzare i sistemi di intelligenza artificiale in modo equo e non

discriminatorio.

5. Essere consapevoli degli effetti collaterali indesiderati che i sistemi di intelligenza artificiale
possono avere a livello individuale e sociale

6. Comprendere le principali linee guida di trasparenza e accountability dei sistemi necessarie per
la loro certificazione etica.

7. Essere a conoscenza delle linee guida e dei regolamenti dell'UE per la creazione di sistemi di

intelligenza artificiale.

MW
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Al - Quadro delle competenze per gli insegnanti

Il quadro europeo delle competenze digitali per i cittadini, noto anche come DigComp, offre uno
strumento per migliorare la competenza digitale dei cittadini. Pubblicato per |la prima volta nel 2013,
DigComp e diventato un punto di riferimento per lo sviluppo e la pianificazione strategica delle
iniziative di competenza digitale sia a livello europeo che degli Stati membri. Le aree di competenza
del DigComp sono le seguenti: (Vuorikari, R., Kluzer, S., & Punie, Y., 2022)

Area di competenza 1: alfabetizzazione informativa e dei dati
Area di competenza 2: Comunicazione e collaborazione

Area di competenza 3: creazione di contenuti digitali

Area di competenza 4: Sicurezza

Area di competenza 5: Risoluzione dei problemi

I Quadro europeo per la competenza digitale degli educatori (DigCompEdu) € un quadro
scientificamente valido che descrive cosa significa per gli educatori essere competenti digitalmente.
Fornisce un quadro di riferimento generale per sostenere lo sviluppo di competenze digitali
specifiche per educatori in Europa. Le sei aree DigCompEdu si concentrano su diversi aspetti delle
attivita professionali degli educatori: (Punie, Y. & Redecker, C., 2017)

Area 1: impegno professionale

Area 2: Risorse Digitali

Area 3: Insegnamento e apprendimento

Area 4: Valutazione

Area 5: responsabilizzazione degli studenti

Area 6: Facilitare la competenza digitale degli studenti

Utilizzando questi quadri per le competenze digitali come punto di partenza, per il progetto é stato
creato un quadro piu specifico delle competenze di intelligenza artificiale - con cinque aree - per gli
insegnanti. Le competenze e le abilita coinvolte in ciascuna area potrebbero essere potenzialmente
mappate ai domini cognitivi nella Tassonomia di Bloom rivista. La tassonomia di Bloom & un
approccio per classificare i livelli di capacita di ragionamento e pensiero ordinato richiesti in diversi
contesti di apprendimento. Ci sono sei livelli nella tassonomia, ciascuno dei quali richiede un livello
piu elevato di complessita e un pensiero ordinato da parte degli studenti. | livelli si intendono
successivi, in modo che un livello debba essere padroneggiato prima di poter raggiungere il livello
successivo. Questo modello & una teoria pedagogica classica che stabilisce le basi fondamentali
dell'Al insegnata ai giovani studenti.

1. Insegnamento e apprendimento (strategie, responsabilizzazione degli studenti, valutazione)
Insegnamento

Acquisizione di risultati specifici trasferibili

Adattare I'accessibilita e l'inclusione

Adattare differenziazione e personalizzazione

Adottare nuovi metodi di insegnamento e apprendimento

Utilizzando in modo creativo la tecnologia digitale
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Eliminare gli svantaggi

Migliorare I'efficacia dell'insegnamento

Garantire uno sviluppo professionale continuo
Individuazione dei bisogni e delle risposte tecnologiche
Interagire attraverso le tecnologie digitali

Utilizzo di strategie di valutazione

Fornire feedback agli studenti

Apprendimento

e Apprendimento autoregolato

e Migliorare le attivita per I'apprendimento

e Coinvolgere attivamente gli studenti

e |mplementazione di piani di apprendimento

2. Informazione e alfabetizzazione digitale (fonti digitali, creazione digitale, codifica)
e Applicazione di algoritmi

Navigazione critica

Sviluppo di contenuti digitali

Valutazione di informazioni e contenuti digitali

Esplorare informazioni e contenuti digitali

Interagire attraverso le tecnologie digitali

Gestione dati e contenuti digitali

Elaborazione dati e contenuti digitali

3. Comunicazione e collaborazione (motivazione, lavoro di squadra, condivisione, promozione)

Coinvolgere attivamente gli studenti
Collaborare attraverso le tecnologie digitali
Comunicare il pensiero computazionale
Comunicare la tecnologia in modo reattivo
Identificare i gap digitali

Interagire attraverso le tecnologie digitali
Condivisione attraverso le tecnologie digitali

4. Creazione e innovazione (risoluzione dei problemi, pensiero creativo, ragionamento)
e Abilitare attivamente gli studenti

Adattare la tecnologia per creare conoscenza

Creazione di contenuti in modo responsivo

Utilizzando in modo creativo la tecnologia digitale

Identificare i gap digitali

Conoscenza degli ecosistemi di innovazione esistenti

Conoscenza del quadro strategico dell'innovazione

Proporre soluzioni creative ai problemi

Rappresentazione e ragionamento

Risoluzione di problemi tecnici

Utilizzare i processi per implementare la gestione dell'innovazione
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5. Emozione ed etica (atteggiamenti-valori, abilita socio-emotive, privacy)

Consapevolezza della divisione digitale e dell'esclusione
Consapevolezza delle linee guida per i sistemi etici
Protezione della privacy

Nel rispetto della sicurezza e del benessere

Al - Quadro delle competenze per gli studenti

Per il progetto & stato creato un quadro delle competenze Al - con cinque aree - per gli studenti
basato sul quadro delle competenze Al per gli insegnanti. Le competenze e le abilita nel quadro dello
studente sono quasi le stesse del quadro dell'insegnante con I'esclusione di quelle che si riferiscono
all'insegnamento e alla gestione delle abilita.

Teacher’s Competences

Student’s Competences and
skills

1. Apprendimento (strategie, responsabilizzazione degli studenti, valutazione)
e Apprendimento autoregolato

Migliorare le attivita per I'apprendimento

Impegnarsi attivamente nell'apprendimento

Implementazione di piani di apprendimento

Utilizzo creativo e interazione con la tecnologia digitale

Acquisizione di risultati specifici

2. Informazione e alfabetizzazione digitale (fonti digitali, creazione digitale, codifica)
® Applicazione di algoritmi
o Navigazione critica
e Sviluppo di contenuti digitali
e Valutazione di informazioni e contenuti digitali
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Esplorare informazioni e contenuti digitali
Interagire attraverso le tecnologie digitali
Gestione dati e contenuti digitali
Elaborazione dati e contenuti digitali

3. Comunicazione e collaborazione (motivazione, lavoro di squadra, condivisione, promozione)
Coinvolgere attivamente gli studenti

Collaborare attraverso le tecnologie digitali
Comunicare il pensiero computazionale
Comunicare la tecnologia in modo reattivo
Identificare i gap digitali

Interagire attraverso le tecnologie digitali
Condivisione attraverso le tecnologie digitali

4. Creazione e innovazione (risoluzione dei problemi, pensiero creativo, ragionamento)
e Adattare la tecnologia per creare conoscenza
e Creazione di contenuti in modo responsivo
e Utilizzando in modo creativo la tecnologia digitale
® Proporre soluzioni creative ai problemi
® Rappresentazione e ragionamento

5. Emozione ed etica (atteggiamenti-valori, abilita socio-emotive, privacy)
® Protezione della privacy
e Nel rispetto della sicurezza e del benessere
o Consapevolezza dell'etica della macchina

3. PIANI DI APPRENDIMENTO E CREATIVITA (Descrizione dei piani L&C)

Durante lo sviluppo di questo Risultato i Partner del progetto hanno creato i seguenti 16+1 Piani di
L&C (un piano introduttivo e 2 Piani di L&C per gli 8 Moduli, citati nel Capitolo precedente):

Piano L&C introduttivo: applicazioni dell'Al nel mondo reale per migliorare la qualita della
vita (eta 16-18)

Nel contesto della considerazione di questo argomento, sara utile includere la collaborazione di
diversi esperti/insegnanti che coprono un ampio spettro dei regni del significato. Si suggerisce
quindi di coinvolgere un docente di Sociologia/Storia, un docente di Economia, un docente di area
STEAM e un docente di Informatica. Gli studenti dovrebbero essere coinvolti in attivita di progetto
che forniranno l'opportunita di meditazione filosofica, considerazione di questioni etiche e pratiche
relative a diverse applicazioni, nonché il background scientifico e il know-how tecnologico che
costituisce la spina dorsale dell'Al. In questo processo, agli studenti sara richiesto di indulgere
nell'identificare varie applicazioni dell'Al nella vita reale e studiare i loro effetti su vari fattori sociali,
economici e politici che formano il termine qualita della vita.
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1: Modelli di apprendimento Al

L&C-Plan 1.1: BYOD per migliorare il tuo metodo di studio e incrementare il tuo successo scolastico
(eta 15-18)

Le cinque attivita consentono di ricercare le domande giuste, intervistare e caricare i dati nel sistema per
comprendere il metodo di studio degli studenti e suggerire opportune modifiche se necessario.

Piano L&C 1.2: Indovina chi? (eta 15-19)

Il progetto mira a mostrare come le informazioni sono classificate in relazione a una specifica
disciplina o argomento, in questo esempio, I'art. Quando siamo in presenza di una grande quantita
di dati, I'Al puo classificarli come supporto nell'analisi delle informazioni ed essere di aiuto nel
prendere decisioni riguardanti problemi reali. Gli studenti verranno a creare un gioco di indovinelli
basato su argomenti delle loro discipline.

2: Al per la vita...

L&C-Plan 2.1: Giocatore artificiale (eta 13-16)

Le attivita di apprendimento hanno lo scopo di illustrare come I'Al viene utilizzata nei giochi, poiché i giochi
per computer sono molto popolari tra i giovani adulti. Oltre a cio, gli studenti capiranno anche come gli
stessi algoritmi vengono applicati nella vita reale, negli affari e nell'industria.

L&C-Plan 2.2: Al in STEAME (eta 14-19)

Le attivita di apprendimento sono incentrate sul fare e sulla comprensione. Gli studenti prima
comprendono il concetto di Al e poi usano le loro conoscenze tecnologiche per presentare le applicazioni
dell'Al con il codice. Sono divisi in squadre e hanno il compito di capire diversi modi per utilizzare
I'intelligenza artificiale nella scienza, negli affari, nell'ingegneria e nell'arte.

3: Al DI BASE e Fondamenti di Al

L&C-Plan 3.1: Scenari di risoluzione dei problemi e applicazioni per trovare il percorso (eta 16-18)
Gli studenti vengono inizialmente istruiti insieme dall'insegnante di informatica, che li introduce ai
guadri teorici dei concetti di base dell'Al e alla risoluzione dei problemi attraverso la ricerca.
Successivamente, gruppi di 5-6 studenti visitano un centro turistico e studiano come si puo visitare
un determinato sito turistico, in che modo e con quali mezzi stradali. Insieme agli insegnanti di
informatica e geografia, i gruppi applicano diversi algoritmi per generare percorsi diversi. Nella fase
successiva, l'insegnante di informatica presenta l'algoritmo A* a loro e ai gruppi di studenti
applicando l'algoritmo ottimizzando i percorsi precedentemente creati. Calcolano il prezzo della
funzione di costo e suggeriscono il percorso pill economico, veloce e breve. Infine, presentanoiil loro
lavoro.

L&C-Plan 3.2: Prolog al servizio dell'Al (eta 16-18)

Gli studenti vengono inizialmente istruiti dall'insegnante di informatica che li introduce alla
rappresentazione della conoscenza attraverso regole logiche e il linguaggio Prolog. Gli studenti poi
visitano la biblioteca della scuola con I'insegnante di lettere, dove cercano informazioni e discutono
sui rapporti familiari degli dei greci, secondo "antiche leggende e miti greci". In gruppi di 5-6 studenti
creano diversi rami dell'albero genealogico degli dei. L'attivita successiva prevede che ogni gruppo
programmi il proprio albero genealogico in Prolog, ponga domande e ottenga risposte corrette.
Nell'ultima fase della formazione, ogni gruppo presenta i risultati del proprio lavoro ai propri
compagni di classe, insegnanti, studenti e genitori.
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4: Insegnare attraverso il gioco

L&C-Plan 4.1: Costruisci il meglio, distruggi il resto! (14-18 anni)

Gli studenti impareranno la struttura di un set di dati e il processo di raccolta dei dati e come un modello di
Machine Learning puo essere addestrato, valutato e utilizzato in produzione per automatizzare un processo
decisionale, utilizzando un gioco di programmazione.

L&C-Plan 4.2: Classificazione delle immagini — Trova gli zombi (eta 14-18)

Gli studenti impareranno la struttura di un set di dati basato su immagini, il processo di raccolta dei dati e
come un modello di Machine Learning puo essere addestrato, valutato e utilizzato per classificare
automaticamente le immagini in categorie utilizzando reti neurali in un'attivita basata sulla competizione.

5: Competenze digitali e alfabetizzazione dei dati

L&C-Plan 5.1: Riconoscimento e generazione di suoni e immagini utilizzando set di dati (eta 12-15)
Come analizzare un set di dati. Come un computer rispetto a come un essere umano analizza un'immagine.
In che modo la visione artificiale e I'intelligenza artificiale possono avere un impatto sulle nostre attivita
quotidiane. Usare il riconoscimento facciale e scopri i suoi vantaggi con un gioco interattivo in classe. Usare
la tecnologia di raggruppamento delle immagini in classe per vedere in prima persona come puod essere uno
strumento utile quotidiano nelle nostre mani.

L&C-Plan 5.2: Assistente digitale in classe (eta 12-15)

Gli assistenti digitali (ad es. ChatGPT, Alexa, Siri, Google Assistant) fanno gia parte della nostra vita
guotidiana, quindi dobbiamo insegnare e imparare dai nostri studenti come usarli. Recentemente &
stato presentato un nuovo strumento rivoluzionario: il chatbot Al, adottato da Education. Di
conseguenza, sono stati creati nuovi scenari educativi, raggiungendo gli obiettivi di un
apprendimento efficiente degli studenti. Il piano formativo si avvale della collaborazione dei
Dipartimenti di Didattica Digitale e Lingue Straniere.

6: Costruire un modello Al

L&C-Plan 6.1: Al Virtual Doctor (eta 16-18)

Comprendere la correlazione dei dati puo essere una conoscenza preziosa per gli studenti. Tali
correlazioni sono presenti tra i dati sui sintomi e i dati sulla diagnosi della malattia. Gli studenti
possono apprendere il concetto di input-output dell'informatica attraverso la creazione di un
medico virtuale. Soprattutto saranno in grado di utilizzare gli strumenti della PNL per sviluppare un
primo prototipo.

L&C-Plan 6.2: Chatbot di orientamento alla professione Al (eta 16-18)

L'orientamento professionale nell'era del mondo del lavoro in rapida evoluzione € fondamentale
per i giovani studenti di oggi. Finora, sono state condotte solo ricerche limitate sull'utilizzo
dell'intelligenza artificiale per supportare l'orientamento nell'istruzione primaria e secondaria e
nelle professioni. Questo piano L&C fornira una guida per creare un chatbot Al che aiutera gli
studenti a esplorare le professioni a cui potrebbero essere interessati, in base alle loro abilita hard
e soft e alla loro personalita. In questo modo gli studenti apprezzeranno l'importanza dell'uso
dell'intelligenza artificiale per supportare I'orientamento professionale nell'istruzione e acquisire
familiarita con l'intelligenza cognitiva.
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7: Innovazione - Creativita - Imprenditorialita

L&C-Plan 7.1: Al Innovation — Strumenti per l'insegnamento (eta 13-18)

Gli studenti sono coinvolti in un processo di simulazione dell'innovazione utilizzando strumenti
adeguati. Il processo e seguito dalla valutazione dei risultati. Vengono insegnate questioni e fasi di
base del processo di innovazione, dalla formulazione del problema e dell'obiettivo alla
presentazione finale dei risultati e delle conclusioni.

L&C-Plan 7.2: Future Skills in Al (eta 16-18)

La progettazione di prodotti basati sull'intelligenza artificiale per la vita richiede competenze in
robotica, elaborazione del linguaggio naturale, visione artificiale, scienza dei dati, modellazione e
design moderno. Le competenze di Al fondamentali sono relative a linguaggi di programmazione
(Python, R, Julia, C++, C#, Java, JavaScript, Shell, TypeScript, Scala ecc.), framework (TensorFlow,
Pytorch, ecc.), metodi di analisi dei dati e algoritmi di machine learning (basato su algebra lineare e
statistica), tecniche di elaborazione del segnale (necessarie per implementare |'estrazione futura
nell'apprendimento profondo e nella visione artificiale in generale), architetture di reti neurali,
tecniche di progettazione di servizi (come chatbot, sistemi esperti) e sicurezza informatica. Ci sono
anche competenze trasversali da affrontare, come: capacita di comunicazione e visualizzazione,
collaborazione, pensiero critico e problem solving.

8: Etica dell'Al

L&C-Plan 8.1: Cos'e I'etica dell'Al e I'Al affidabile? (15-17 anni)

Cos'e l'etica dell'AI? E un termine generico per molte cose come l'agire morale, la crisi
esistenziale/superintelligenza, I'adesione (o meno) ai valori morali umani e I'affidabilita. Questo
piano di apprendimento e attivita chiede agli studenti di considerare questioni etiche senza tempo,
prospettive diverse e persino aree grigie mentre iniziano a costruire le proprie idee su come
determinare se un sistema di intelligenza artificiale & sviluppato, progettato e utilizzato eticamente.
Parte dal presupposto fondamentale che I'Al etica sia una responsabilita condivisa. Le due attivita
principali si basano principalmente sull'insieme dei 7 requisiti chiave delle "Linee guida etiche per
un'Al affidabile" presentate dall'High-Level Expert Group on Artificial Intelligence, stabilito dalla
Commissione Europea e sulle risorse del progetto Erasmus+ "Trustworthy Al ”.

L&C-Plan 8.2: Chi ha il controllo? (15-17 anni)

Riconoscere che, utilizzando le informazioni personali raccolte online, gli algoritmi e le applicazioni
di intelligenza artificiale creano profili di individui o gruppi di persone che condividono
caratteristiche (come eta, livello scolastico o appartenenza a un club) al fine di prevedere quali
informazioni online - sotto forma di pubblicita , risultati di ricerca, video o altre informazioni: le
persone in questi gruppi troveranno interessanti o manterranno determinate convinzioni. | metodi
principali utilizzati per questo rientrano nell'area dell'apprendimento automatico nell'intelligenza
artificiale. Uno dei problemi principali di questo processo € che puo intrappolare le persone nei loro
interessi attuali. Diventa un ostacolo all'apertura di nuovi interessi.
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(PT) Introducao

A Industria 4.0 determina novos desafios e oportunidades, para os quais a inteligéncia artificial (1A)
desempenha um papel cada vez mais importante (Schwab, 2017). O Livro Branco sobre a
Inteligéncia Artificial da Comunidade Europeia (WPAI-EU, 2020) estabelece as principais dire¢des
para o seu desenvolvimento. De acordo com o documento, é necessario desenvolver competéncias
necessarias para trabalhar no campo da |IA e adaptar os sistemas educativos de todos os paises
europeus. O relatério do Comité de Cultura e Educagao (CULT) no Parlamento Europeu sobre a
aplicagcdo da IA na educagao (Tuomi, 2020) faz uma andlise detalhada da necessidade de formar
especialistas para desenvolver e aplicar abordagens inteligentes em varias areas do negdcio e
servicos modernos. Com base nesses documentos estratégicos, foram identificadas algumas das
principais direcGes na aplicacdo da IA na educac¢do escolar (K Schwab, 2017), (CIUCCI, M. &
GOUARDERES, F., 2020), (llkka Tuomi, 2020):

- desenvolvimento de um curriculo adequado para estudantes de diferentes classes, escolas,
perfis e profissoes;

- criacao de materiais de aprendizagem adequados;

- treino de professores e facilitadores;

- criacdo de uma plataforma educacional inteligente.

Este primeiro Resultado (R1) do projeto: "Guia de ensino de IA para professores que facilitam a
aprendizagem de alunos do 72 ao 122 ano" produziu um guia para os professores do grupo alvo,
permitindo-lhes introduzir a IA aos alunos do 72 ao 122 ano. O Guia de Ensino de |A estabelece o
Quadro Pedagdgico e de Aprendizagem que descreve, entre outras coisas, as competéncias que os
professores precisam adquirir e desenvolver para facilitar com sucesso a aprendizagem de IA. Além
disso, o guia inclui:

- Relatérios Nacionais de cada pais parceiro que descrevem a situacdo atual em relagdo a IA
e a educacdo, incluindo as Melhores Praticas,

- Um Design e Formato Curricular de IA, e

- Um conjunto de Planos de Criatividade e Aprendizagem que fornecem aos professores as
ideias, conhecimentos e recursos necessarios para facilitar tais atividades na sala de aula.

Adicionalmente, este Resultado fornece recursos e desenvolve o conteido de um Evento de
Formac¢ao C1 que tem como objetivo permitir que os professores dos parceiros compreendam
completamente o conceito de IA e como pode ser abordado da melhor maneira no ensino
secunddrio.

Para facilitar o evento de treino, no contexto deste Resultado, os parceiros desenvolveram planos
de aprendizagem e criatividade de IA relacionados com as Competéncias para entender os conceitos
de IA e como estes podem ser usados no processo de aprendizagem do 72 ao 122 ano em disciplinas
STEAME e n3o sé determinadas e desenvolvidas no treino C1.

O objetivo do conteido do Treino C1 é apoiar os professores das organizacOes parceiras a
desenvolver conhecimentos e competéncias na preparacdao de Planos de Aprendizagem e
Criatividade de IA (Al L&C) para as escolas. O treino foi organizado antes do desenvolvimento dos
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planos Al L&C no ambito do Resultado 1 (R1). A principal inovacdo do R1 é a criacdo de um modelo
para um Plano de Aprendizagem e Criatividade de IA que pode ser utilizado por qualquer professor
de qualquer drea para incorporar a aprendizagem e o pensamento de IA no ensino para o melhor
desenvolvimento de competéncias e capacidades dos alunos. Tanto quanto sabemos, tais planos Al
L&C ndo existiam. A necessidade de implementacdo transnacional reside na necessidade de
recolher informacdes e explorar o estado atual da IA no ensino secunddrio para melhor atender as
necessidades dos professores e alunos a nivel da UE. Além disso, as atividades de aprendizagem
foram desenvolvidas para atender aos sistemas educacionais e professores de todos os paises
parceiros, aumentando assim a transferibilidade global do projeto.

Um STT C1 foi organizado para apoiar a formacdo necessdria dos parceiros para o R1. Os elementos
do conteddo C1 e, apds validacdo por meio de avaliagdo por pares dos Planos Al L&C, foram
utilizados em diversos mdédulos no desenvolvimento do Curso FACILITATE-Al no ambito do
Resultado 2 (R2). O impacto esperado é uma melhoria das competéncias e capacidades dos
participantes do projeto para formular um método pratico de compreensao de IA e criar Planos Al
L&C para o ensino escolar e o impacto nos especialistas participantes em discussdes de grupo de
foco. Os participantes do consércio geraram um maior conhecimento nos objetivos do projeto,
convergindo conhecimento e competéncia em |IA e Pedagogia juntos.

Os parceiros trabalharam de forma colaborativa nos 3 capitulos principais a seguir, como atividades
e tarefas deste Resultado:

1. QUADRO PEDAGOGICO DE APRENDIZAGEM E RELATORIOS NACIONAIS (R1/A1)

- Tarefa 1: Enquadramento Pedagdgico e de Aprendizagem e Relatdrios Nacionais. Os parceiros
exploraram o conjunto de competéncias que um professor precisa ter adquirido/desenvolvido
para ser capaz de facilitar a introducdo de IA nas escolas. O enquadramento desenvolvido foi
validado através de um Grupo de Foco (GF) online de especialistas. Cada parceiro convidou pelo
menos um especialista local (educacdo ou IA) para o Grupo de Foco.

- Tarefa 2: Relatérios Nacionais com praticas relacionadas. Os parceiros exploraram o estado atual
da IA no ensino secundario a nivel nacional, realizando pesquisa. Os parceiros exploraram o nivel
de integracao da |IA nas escolas ou as condi¢des que existiam de forma a facilitar tal integragdo no
futuro préximo (por exemplo, programas de desenvolvimento profissional de professores, etc.).
Além disso, para cada pais parceiro, os parceiros recolheram pelo menos 5 praticas de IA na
educacao.

2. DESIGN E FORMATO DE CURRICULO DINAMICO (R1/A2)

Os resultados de A1/T1 e A1/T2 formaram a base de uma base de dados online com o curriculo de
Al para estudantes com idades entre 16 e 18 anos. Os parceiros exploraram como esta base de
dados ird permitir ser dindmica, o que significa que os professores, durante o periodo de
implementacdo do projeto ou futuramente, serdo capazes de inserir informacdes na base de dados
e desempenhar um papel importante no seu desenvolvimento continuo e adaptacdo aos
desenvolvimentos da Al na educacdo. Foi importante projetar cuidadosamente o funcionamento da
base de dados para ser dindmica, considerando paralelamente como sua maxima sustentabilidade
pode ser alcancada.

3. PLANOS DE APRENDIZAGEM E CRIATIVIDADE (Planos L&C) PARA USO POR FACILITADORES DE
APRENDIZAGEM (R1/A3)
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Com base em R1/A2, os parceiros produziram exemplos de Planos de Aprendizagem e Criatividade
(L&C) prontos a serem utilizados pelos professores. Como a IA deve ter uma abordagem
interdisciplinar, os Planos L&C foram projetados para serem utilizados por pelo menos dois
professores, ensinando diferentes matérias STEAME ou outras, em cooperagcao. Apds uma atividade
de treino C1 para ajudar os participantes dos parceiros a entenderem os conceitos de IA e como
estes podem ser aplicados através dos Planos L&C, cada organizacdo parceira desenvolveu pelo
menos 2 Planos Al L&C. Esses Planos Al L&C serao carregados no Observatdrio de Educagao em IA,
gue é parte da plataforma que serd desenvolvida em R3.
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1. QUADROS PEDAGOGICOS E DE APRENDIZAGEM

Resumo Executivo dos Relatorios Nacionais

Estes relatérios europeus e nacionais com as praticas relacionadas foram criados como parte de
uma iniciativa de dois anos financiada pela Comissdo Europeia denominada " Diretrizes para facilitar
a aprendizagem de Inteligéncia Artificial (IA) por alunos do 72 ao 122 ano". O objetivo do projeto é
preparar administradores e professores do ensino secunddrio para integrar efetivamente a IA na
educacgdo. Para garantir que os entregaveis atendem as necessidades atuais, cada parceiro avaliou
a literatura nacional de seu pais com a curadoria das Escolas Doukas a partir da contribuicdao de
todos os parceiros. Os paises parceiros que contribuiram para este relatério sao Bulgaria, Chipre,
Grécia, Itdlia, Portugal e Roménia. O relatdrio esta dividido em quatro partes que sdo:

e Parte A: Nivel de Integracdo de IA nas Escolas Secundarias (para Estudantes)

e Parte B: Elementos que facilitam a Integracdo de IA num futuro préximo (para Professores)
e Parte C: Praticas de IA na Educacao

e Parte D: Outros Elementos/Iniciativas/Praticas de IA a nivel Nacional e/ou Europeu

As principais conclusdes indicam que, no campo da educacdo, o uso da IA ainda ndo alcancou um
nivel de uso generalizado, mas a escolha da sua adocdo por grandes empresas no setor e as
pesquisas que estdo a ser realizadas ddo a certeza de que em breve os professores e alunos verao
aplica¢des na sua pratica didria. Nas escolas europeias, ha muito poucos elementos em IA sem um
foco especifico, mas apenas em capacidades digitais nas quais estd incluido indiretamente. A 1A ndo
é identificada nos curriculos como um campo de ensino distintivo, mas varias organizacdes e escolas
estdo a promover atividades na 4rea de robética na forma de projetos e outras iniciativas.

No que diz respeito ao futuro da integracdo da IA na educacdo, existem diversas ferramentas e
plataformas de IA que podem ser usadas para fins educacionais, juntamente com cursos online,
MOOCs, acbes de treinamento/oficinas e seminarios/webinars para envolver os professores. Além
disso, os parceiros do projeto encontraram diversas praticas educacionais de IA e alguns outros
elementos, iniciativas e praticas de IA mais genéricos, tornando mais provavel que a integracdo da
IA na educac¢do seja uma realidade num futuro préximo.

Ferramentas e plataformas de IA para a educac¢ao

Milhares de start-ups surgem todos os dias com base em IA ou em suas ferramentas de IA, desde o
Siri até ao jornalismo automatico. Tudo estd a ser operado com a ajuda de |A e ML. Com a |A a entrar
em todos os setores, também comecou a transformar o setor educacional, que é tradicional por
natureza. Ferramentas de |A para educacdo que sdo inteligentes, adaptaveis e encorajam sistemas
de aprendizagem personalizados estdo a ser implantados em todas as instituicdes educacionais,
como escolas, faculdades e universidades em todo o mundo para analisar enormes quantidades de
dados recolhidos dos alunos que podem ter um impacto significativo na vida dos alunos e
educadores. Alguns exemplos de ferramentas que podem ser usadas na educacao sdo o PhotoMath,
um aplicativo gratuito de tutoria em matematica com IA, e o Seek by iNaturalist, uma aplicacdoque
ajuda a identificar espécies a partir de fotografias. As aulas de linguas podem usar o Verse by Verse,
onde os alunos podem escrever um poema com a ajuda de IA e aprender sobre poetas americanos.
As aulas de estudos sociais e arte podem usar o Newspaper Navigator, uma ferramenta para
pesquisar milhdes de fotos histdricas de jornais, e o MuseNet, para explorar e criar musica. Além
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disso, Machine Learning for Kids, Learn about Artificial Intelligence, COCO Common Objects in
Context, Colab e TensorFlow (Google) sdo alguns exemplos uteis de ferramentas de IA que podem
ser usadas para fins educacionais.

Recomendacdes para o futuro da educacdo de literacia em IA

As descobertas da Conceptualizacdo da alfabetizacdo em IA: uma revisdo exploratéria apresenta
uma visdo geral preliminar da literatura de pesquisa empirica sobre estudos de alfabetizacdo em IA
no campo educacional. A |A torna-se uma capacidade fundamental para todos, ndo apenas para
investigadores da drea da computacdo. Além da leitura, escrita, aritmética e habilidades digitais,
devemos adicionar a |A a alfabetizacdo tecnolégica do século XXI de cada aluno em ambientes de
trabalho e na vida cotidiana. Inspirada na taxonomia de Bloom, a alfabetizagdo em IA possui
competéncias basicas para conhecer e entender, usar e aplicar, além de avaliar e criar |A. As pessoas
precisam se equipar cognitivamente para os desafios tecnolégicos futuros em seus locais de
trabalho. Ao mesmo tempo, é importante incentivar a sua responsabilidade social e conscientizacdo
ética para usar a IA para o bem da sociedade.

Os alunos ndo sao apenas utilizadores finais, mas podem ser também solucionadores de problemas
para usar tecnologias de IA em diferentes cendrios, ou até mesmo criar possiveis solu¢des de
hardware e software impulsionadas pela IA para tornar a nossa sociedade num lugar melhor para
se viver. A alfabetizacdo em IA combina as ideias de ciéncia de dados, pensamento computacional
e conhecimento multidisciplinar para intercalar a alfabetizacdao em IA e o pensamento em IA.

Para facilitar o ensino dos educadores, o framework de conhecimento tecnolégico, pedagdgico e de
conteudo precisa ser considerado para fornecer um mapa para entender como integrar a
alfabetizacdo em IA nas salas de aula de forma eficaz. Artefactos de aprendizagem apropriados para
cada idade e curriculos precisam ser projetados para ajudar os alunos do K-12 a compreender
conceitualmente a IA e estimular sua motivagao e interesse em aprender IA. Os educadores devem
atualizar seus conhecimentos em IA para resolver desafios de ensino, como conhecer e usar
tecnologias aprimoradas por IA, como sistemas de aprendizagem adaptativa, que facilitem sua
pratica e gestdo didria de ensino e promovam a aprendizagem personalizada para entender o
progresso e as necessidades de aprendizagem dos alunos.

Futuros investigadores e educadores irdao desenvolver estratégias pedagodgicas (por exemplo,
aprendizagem colaborativa baseada em projetos, ludificacdo) para aumentar a motivacdo e o
envolvimento dos alunos, promover a interacdo e a colaboracdo, melhorar a motivacdo e atitudes
e desenvolver inumeras capacidades de aprendizagem no contexto da alfabetizacdo em IA.
Consideracdes centradas no ser humano sdo importantes para chamar a atencdo para educar os
cidaddos a se tornarem utilizadores socialmente responsdveis e éticos, como inclusdo, justica,
responsabilidade, transparéncia e ética, em vez de apenas aprimorar as habilidades e interesses em
IA dos alunos. (Davy Tsz Kit Ng, Jac Ka Lok Leung, Samuel Kai Wah Chu e Maggie Shen Qiao, 2023)

Resumo Executivo do Focus Group

Para uma investigacdao mais aprofundada da IA na educacao, foi realizado num focus group. O grupo

foi baseou-se em perguntas de entrevistas semiestruturadas que dizem respeito a questdes-chave

no campo da integracdo da IA na educacao através de uma abordagem baseada em investigacdo e

em evidéncias. O focus group foi realizado na terga-feira, 26 de julho de 2022, com treze

participantes de diferentes paises. Os participantes incluiram instrutores, pessoas com extensa
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formacdo educacional e especialistas em IA. As suas areas de competéncia variavam, abrangendo
uma ampla gama de disciplinas ensinadas na escola e conhecimentos de IA. Os tépicos que foram
discutido durante a reunido do grupo foram os seguintes.

Porqué introduzir a IA no Ensino Secunddrio, com que objetivos?

Uma adicdo importante aos objetivos do projeto seria ensinar os alunos sobre as questdes éticas
em torno da IA, por exemplo, o bias da IA, que pode ter um grande impacto na vida dos alunos em
geral. Uma das principais raz6es pelas quais os jovens estudantes devem aprender sobre a ética da
IA é se tornarem consumidores criticos dessa nova tecnologia que ndo poderdo “evitar” no futuro.
Eles devem estar preparados para o “futuro da IA” porque a IA ja esta em toda parte nas nossas
vidas. Também seria importante relacionar a IA com a aprendizagem baseada em projetos, como as
atividades STEAME, que também incluem o elemento empreendedor. Isso pode ser feito ndo
apenas por professores de Tl, mas também por professores de fisica, matematica ou gestao.

Outro objetivo é “O que é inteligéncia e quais sdo as caracteristicas que a retratam na condicao
humana?”. Pode ser um momento para a compreensao de todo o tema da IA e fornecer o contexto
no qual esperamos que os meios digitais se desenvolvam e sejam aplicados no futuro.

Quais elementos/tépicos/maddulos para um treino de IA podem ser incluidos

Pode haver uma énfase em alguns assuntos estatisticos, como conceitos lineares, porque a IA
envolve muita manipulagdo de dados e tudo se trata de obter os dados certos e analisa-los da
maneira certa com as ferramentas certas. Estes podem ser incluidos no médulo “bdsicos da IA” com
talvez a adicdo de alguns topicos de programac¢do em légica também. Uma proposta foi o primeiro
modulo ser o “basico da IA” e a renomeacao de “IA na nossa vida” para “IA para a vida”. Deve-se
preocupar com o nivel dos médulos para ndo ser muito sofisticado, mas ser apresentado de forma
atraente e popular, por exemplo, por meio de jogos praticos e competicdo de jogos. Além disso, um
mddulo pode-se concentrar na aprendizagem madquina, mas o problema é que é necessario
conhecimento basico de dlgebra linear. Talvez algumas atividades, incluindo cendrios de conjuntos
de dados basicos, sejam a chave para abordar esse assunto.

Que competéncias podem ser desenvolvidas (para professores e seus alunos)

Sobre esse assunto, durante o focus group, foram apresentadas as cinco categorias acordadas, pois
seria muito dificil validar o framework online. Com este documento de 2 paginas, os especialistas
em IA podem fornecer as suas ideias e comentarios e/ou expressar o seu nivel de concordancia para
cada uma das 43 competéncias do nivel mais baixo ao mais alto, e/ou sugerir uma nova. A Estrutura
incluindo os Mddulos de Aprendizagem esta aqui.

Como a |A pode ser introduzida, com quais metodologias?

Algumas metodologias extras educacionais podem ser os jogos sérios e design learning (de produtos
e projetos, por exemplo) e pensamento. Além disso, uma relacdo com grandes empresas de
tecnologia da vida real para as quais a IA é essencial - Google, Amazon etc. - poderiam apresentar,
envolver e chamar a atencdo dos alunos em relacdo a IA. As ferramentas diarias de IA também
podem ser usadas, como reconhecimento facial, como exemplos praticos para tornar a IA familiar
aos alunos.
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https://docs.google.com/spreadsheets/d/10OHVo1PFaD4rnGVbY1AULOLCMiO5Au5j/edit?usp=sharing&ouid=104543284679880525313&rtpof=true&sd=true

Plataformas, ferramentas e conteldo digital adicionais recomendados:

e Courses (intel.com)
Aprenda conceitos de |A e siga exercicios praticos com cursos gratuitos individualizados e
webinars que abrangem uma ampla variedade de tépicos de IA.

e Platform on Al ethics
A missdo da Algorithmic Justice League é aumentar a conscientizacdo sobre os impactos da IA.

e Teachable Machine
Teachable Machine é uma ferramenta baseada na web que torna a criacdo de modelos de
aprendizagem maquina rdpida, facil e acessivel a todos.

e Paint with Machine Learning
Este aplicativo da web permite que vocé crie uma pintura de paisagem no estilo de Bob Ross usando um
modelo de aprendizagem (deep learning) servido por um servidor de modelo Spell.

e Great example of Al ethics curriculum
Este projeto procura desenvolver um curriculo de cddigo aberto para alunos do ensino médio
sobre o tema da inteligéncia artificial.

e Alin music examples
Aplicativos baseados em navegador, muitos dos quais sdo implementados com TensorFlow.js
para inferéncia acelerada por WebGL.

e Dall-e mini (Craiyon, formerly DALL-E mini)
Modelo Al gerando imagens a partir de qualquer prompt e modelo Al desenhando imagens a
partir de qualquer prompt.

Recursos adicionais recomendados, boas praticas, atividades

e SAS Training: Data Literacy Essentials | SAS
O curso acelerado segue as jornadas de um pai preocupado, um pequeno empresario e um
especialista em salude publica que dependem de dados para navegar na pandemia do COVID-
19.

e Courses (intel.com)
Aprenda conceitos de IA e siga exercicios praticos com cursos gratuitos individualizados e
webinars que abrangem uma ampla variedade de tépicos de IA.

Questdes éticas que devem ser consideradas

Um computador faz o que |Ihe é pedido e isso o torna-o muito confidvel. Os modelos de IA que sao
muito bem-sucedidos na previsdo de padrdes, por exemplo, na maioria das vezes fazem o que sdo
feitos para fazer, em contraste com os seres humanos que cometem mais erros, mesmo os éticos.
Qualquer tipo de modelo criado de forma tecnoldgica € menos propenso a cometer erros éticos.
Além disso, houve uma sugestdo de que os alunos deveriam ter formacdo em ética em geral e pré-
requisitos em outras disciplinas (por exemplo, matematica) para fazer uma transicdo suave para a
ética da IA. Exemplos “maus” de IA, como o bias IA, podem ser apresentados como exemplos
praticos para ajudar os alunos a entender os problemas. Um artigo de Harvard que discute esses
assuntos é: How Ai Fails Us (harvard.edu), que contém as seguintes citacdes: (Divya Siddarth, et al.,
2021)
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https://www.intel.com/content/www/us/en/developer/topic-technology/artificial-intelligence/training/courses.html
https://www.ajl.org/
https://teachablemachine.withgoogle.com/
https://www.producthunt.com/products/paint-with-machine-learning
https://www.producthunt.com/products/paint-with-machine-learning
https://www.producthunt.com/products/paint-with-machine-learning
https://github.com/spellml/paint-with-ml
https://www.media.mit.edu/projects/ai-ethics-for-middle-school/overview/
https://magenta.tensorflow.org/demos/web/
https://js.tensorflow.org/
https://huggingface.co/spaces/dalle-mini/dalle-mini
https://www.craiyon.com/
https://curiosity.sas.com/en/courses/data-literacy-essentials.html
https://www.intel.com/content/www/us/en/developer/topic-technology/artificial-intelligence/training/courses.html

When we see “internet of things”, let’s make it an internet of beings.
When we see “virtual reality,” let's make it a shared reality.
When we see “machine learning,” let’s make it collaborative learning.
When we see “user experience,” let’s make it about the human experience.
When we hear “the singularity is near,” let us remember:

the Plurality is here.

—Audrey Tang, Digital Minister of Taiwan

O impacto esperado da aprendizagem e ensino de |A para professores e alunos

O impacto da aprendizagem e ensino da IA pode ter origem ndo sé do ponto de vista da utilizacdo
de aplicacdes puras, que tém origem nos desenvolvimentos tecnoldgicos no dominio da IA, mas
também na consideracdo da perspetiva de alargd-la como ferramenta a contextos mais amplos por
exemplo em areas em que os humanos podem precisar de apoio. Nesta consideracdo de
inteligéncia, também pode ser focada nos ingredientes que levam ao pensamento critico, resolucao
de problemas, inovacao e criatividade e, assim, fornecer uma base para uma maior expansao da IA.
Essa exigéncia dos alunos da escola é fundamental porque os futuros cidaddos devem estar
preparados para serem inovadores e ndo apenas utilizadores das criagdes existentes.

A missdao também pode ser aumentar a conscientizagdo sobre os impactos da IA, construira voz e a
escolha das comunidades mais afetadas e estimular investigadores, politicos e profissionais do setor
a mitigar os danos/preconceitos da IA. Um exemplo é construir um movimento para mudar o
ecossistema de |IA para uma IA equitativa e responsavel. (DR. JOY BUOLAMWINI, 2023)

Source: The Algorithmic Justice League
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https://www.ajlunited.org/learn-more
https://www.ajl.org/

2. PROJETO E FORMATO DE CURRICULO DINAMICO

Resumo Executivo dos Modulos de IA — Curriculo

O que é IA?

Como ndo existe acordo entre especialistas sobre o que constitui a Inteligéncia Artificial (1A), este
tema é dificil de responder. Um sistema informatico capaz de ler e processar informacgao, aprender,
raciocinar, resolver problemas, prever resultados, tomar decisGes e ocasionalmente até criar é
referido como um sistema de inteligéncia artificial (IA). Porque é que é dificil definir IA? De acordo
com o Grupo de Peritos de Alto Nivel sobre 1A, o termo IA contém uma referéncia explicita a nogao
de inteligéncia. Mas uma vez que a inteligéncia - em pessoas e maquinas - € um conceito nebuloso,
os investigadores de IA empregam principalmente a ideia de racionalidade. Para alcancar um
determinado objetivo, é necessario ser capaz de selecionar o curso de a¢do 6timo, tendo em conta
os recursos disponiveis e outros critérios de otimizacdo. (Grupo de Peritos de Alto Nivel sobre
Inteligéncia Artificial, 2019)

Machine learning

Deep Reinf.
leaming leaming Robotics

Reasoning
Search/ Planning/
optim. Scheduling
Knowledge repe. i
and reasoning

Source: High Level Expert Group on Al

As quatro questGes de investigacdo mais desafiadoras sobre a IA no sistema educacional sdo (Davy
Tsz KitNg, Jac Ka Lok Leung, Samuel Kai Wah Chu e Maggie Shen Qiao, 2023):

Como é que os investigadores definem o termo "literacia em IA"?
2. Como é que os educadores ajudam os alunos a desenvolver a literacia em IA em termos de
artefactos de aprendizagem, abordagens pedagdgicas e assuntos?
3. Como é que os investigadores avaliam as competéncias de literacia em IA dos alunos?
Quais sdo as preocupacoes éticas no dominio da literacia em |A?
97


https://digital-strategy.ec.europa.eu/en/library/definition-artificial-intelligence-main-capabilities-and-scientific-disciplines
https://digital-strategy.ec.europa.eu/en/library/definition-artificial-intelligence-main-capabilities-and-scientific-disciplines

Como pode a |A ser integrada na educagao e ser implementada na sala de aula?

Existem as trés abordagens seguintes para a implementacao da IA na sala de aula, dependendo dos
objetivos de aprendizagem de acordo com o artigo "“How can artificial intelligence be embedded in
education?” (School Education Gateway, 2021):

1.

3.

Aprendizagem com IA, ou seja, integrar tecnologias de IA na sala de aula para melhorar a
aprendizagem dos alunos e melhorar o ensino. Embora as ferramentas e tecnologias de IA
sejam principalmente desenvolvidas para empresas e industrias, ja existem vdrias
ferramentas de IA disponiveis para professores que desejam usar a IA para melhorar a
aprendizagem dos alunos.

Aprendizagem para a IA, ou seja, adquirir novas competéncias necessdrias para a vida e o
trabalho num mundo moldado pela IA. Para desbloquear o potencial da IA e lidar com os
desafios num mundo moldado pela IA, os alunos precisam de estar equipados com o
pensamento computacional e competéncias de resolucao de problemas, bem como
competéncias de literacia em programacdo e dados. A Semana Europeia da Programacao
pode fornecer aos professores uma grande variedade de recursos de ensino e aprendizagem.
(Miles Berry, 2023)

Aprendizagem de IA ou aplicacdo de competéncias relacionadas com IA para utilizar
eficazmente a IA e construir novas ferramentas e tecnologias de IA. A utilizacdo eficaz e
apropriada dos sistemas de |IA existentes podem incluir, por exemplo, aprender a usar
sistemas de IA através da participacao no MOOC Introducdo a IA para Escolas. (Academy,
2023)

Al in education

Al solution
Standardised curriculum does not cater to individual needs Personalised learning

Grading and assessment is time-consuming, with an over- Al can assess open-ended questions, and in real time
reliance on muitiple choice

Large class sizes mean children’s questions often go Virtual classroom assistants
unanswered

Chatbots can answer administrative questions on the fly,

Personalised communication |s almost Impossible due to
from parents, staff and students

scale

Increasing dropoutrates Al sentiment analysis

Natural language processing can identify patterms and

Pagiarism source facts

Source: School Education Gateway
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https://www.schooleducationgateway.eu/en/pub/resources/tutorials/ai-in-education-tutorial.htm
https://www.schooleducationgateway.eu/en/pub/resources/tutorials/ai-in-education-tutorial.htm
https://codeweek.eu/training/computational-thinking-and-problem-solving
https://codeweek.eu/
https://www.europeanschoolnetacademy.eu/courses/course-v1:CodeWeek+AI+2021/course/
https://www.schooleducationgateway.eu/en/pub/resources/tutorials/ai-in-education-tutorial.htm

Existem muitas aplicaces intrigantes para a IA que indicam como pode mudar a educacdo nas
proximas décadas. A IA pode acelerar a aprendizagem personalizada, fornecer avaliacdo e feedback
continuos aos alunos e usar analises de aprendizagem para diferenciar o processo de aprendizagem,
tornando-o imediatamente adaptado as necessidades de cada aluno individual (UNESCO, 2020). Ao
ser sensivel aos seus talentos, a IA ja demonstrou um tremendo potencial para ajudar alunos com
necessidades Unicas. A avaliacdo de novos conjuntos de habilidades e a analise preditiva para
reduzir as taxas de abandono escolar sdo outras duas aplicagdes interessantes da IA (OECD), bem
como a melhoria da metacognicdo e da aprendizagem em grupo bem-sucedida. Para criar um grupo
mais adequado para um determinado trabalho colaborativo, a assisténcia de aprendizagem
colaborativa de IA usa formacao de grupo adaptativa, facilitacdo de especialistas, agentes virtuais e
moderacdo inteligente. (Steven Duggan & Terawe Corporation, 2020), (Vincent-Lancrin, S & R. van
der Vlies, 2020).

Os quatro aspetos da conceituacao da alfabetizacdo em IA - conhecer e compreender IA, usar e
aplicar IA, avaliar e criar IA e ética em IA - foram atribuidos aos niveis cognitivos da Taxonomia
Revista de Bloom (Davy Tsz KitNg, Jac Ka Lok Leung, Samuel Kai Wah Chu, & Maggie Shen Qiao,
2023). "Conhecer e compreender IA" é atribuido aos dois niveis inferiores; "usar e aplicar IA" na
aplicacdo de conceitos e aplicacbes é atribuido ao nivel de aplicacdo "avaliar e criar IA" sdo
atribuidos aos trés niveis superiores para analisar, avaliar e criar IA.

Create Produce new or original work
Design, assemble, construct, build & develop Al applications

Evaluate Justify a stand or declsion
Appraise, predict, detect & justify decisions with Al applications

Analyse Draw connections among ideas
Organise, compare, decompose & abstract an Al problem

Apply Use information in new situations
Execute, implement, use & apply Al applications in different contexts

Understand Explain ideas or concepts
Describe, explain, interpret & demonstrate the meaning of Al
Know Use information in new situations

Copy, reproduce, recall & memorize Al concepts

Source: Conceptualizing Al literacy: An exploratory review

Com base nesta Taxonomia, foram propostos inicialmente seis mddulos de treino, mas apds
algumas mudangas, concluimos na cria¢ao de oito mddulos de treino, conforme listado abaixo, com
sua relagdo com a Taxonomia de Bloom apresentada entre parénteses.
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https://iite.unesco.org/wp-content/uploads/2020/11/Steven_Duggan_AI-in-Education_2020.pdf
http://www.oecd.org/education/trustworthy-artificial-intelligence-ai-in-education-a6c90fa9-en.htm
https://www.sciencedirect.com/science/article/pii/S2666920X21000357

i — — m

1 Al STEAME models of IT-School
Learning CY-CyMs
2 Alin our life... BG-School Generation Artificial
(understand) GR-IASA Al: Toolkit Intelligence
In
Education
(ISTE)
3 Basics of Al BG Univ Generation Artificial An Integrative Framework for
(know) RO-univ Al: Toolkit Intelligence | Al
In
Education
(ISTE)
4 Teaching through games PT-UNiv UNESCO Microsoft Generation Al: Teaching
competitions — cooperation BG-Univ Framework Training Practices
GR-IASA and events
(apply, analyse)
5 Digital Skills & Data Literacy GR-Doukas DigCompEdu Data Designing Digital Literacy
(ana/yse) CY-CyMS Online Literacy Activities
Testing Tool | Education
Framework
6 Building an Al model GR-IASA Cognimates | Data
PT-Univ Studio Collection
(use/apply) GR-Doukas for
Machine
Learning
7 Innovation - Creativity - RO-Univ Intel Skills OECD
Entrepreneurship IT-School for Conceptual
Innovation Learning
(SF1) Framework
8 Ethics about Al CY-Univ A Guide on Ethics of Al | https://www.elevenjournals.com
BG-School Ethics and Al | in https://www.buckingham.ac.uk
Education

Modulo 1 - Modelos de Aprendizagem de IA.
Introdugdo e Descri¢do Geral do Contexto e Objetivo da drea/topico abordado:

O objetivo deste médulo é apresentar brevemente os modelos cldssicos de aprendizagem de acordo
com a teoria pedagdgica e, em seguida, fazer uma breve mencgao ao funcionamento da inteligéncia
artificial e suas aplicacdes. A segunda parte pretende ajudar os professores a implementar o PBL
relacionado a IA para ajudar aqueles que ndo sdo especialistas em IA e os alunos a entenderem o
que é a |A e mostrar alguns elementos de como funciona. Mostrar como é o processo de raciocinio
humano que leva a tomar decisGes, como uma arvore de decisdo, é a base de algumas aplicacdes
de IA, mostrando como ferramentas que usam IA sdo capazes de analisar e organizar dados e usar
esses dados para fazer previsdes. Isso pode levar a uma transformacdao na maneira de ensinar e
aprender.

Os objetivos de aprendizagem e os resultados de aprendizagem sao descritos ao lado das descri¢des
das diferentes atividades deste médulo:
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https://generation-ai.eu/toolkit/
https://generation-ai.eu/toolkit/
https://www.iste.org/areas-of-focus/AI-in-education
https://www.iste.org/areas-of-focus/AI-in-education
https://www.iste.org/areas-of-focus/AI-in-education
https://www.iste.org/areas-of-focus/AI-in-education
https://generation-ai.eu/toolkit/
https://generation-ai.eu/toolkit/
https://www.iste.org/areas-of-focus/AI-in-education
https://www.iste.org/areas-of-focus/AI-in-education
https://www.iste.org/areas-of-focus/AI-in-education
https://www.iste.org/areas-of-focus/AI-in-education
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https://www.microsoft.com/en-us/education/training-and-events/education-competencies
https://www.microsoft.com/en-us/education/training-and-events/education-competencies
https://www.microsoft.com/en-us/education/training-and-events/education-competencies
https://www.youtube.com/watch?v=MZrVeB4G7ks
https://www.youtube.com/watch?v=MZrVeB4G7ks
https://joint-research-centre.ec.europa.eu/digcompedu_en
https://digcomp.digital-competence.eu/
https://digcomp.digital-competence.eu/
https://www.datasciencecentral.com/data-literacy-education-framework-part-2/
https://www.datasciencecentral.com/data-literacy-education-framework-part-2/
https://www.datasciencecentral.com/data-literacy-education-framework-part-2/
https://www.datasciencecentral.com/data-literacy-education-framework-part-2/
https://ieeexplore.ieee.org/abstract/document/9274165
https://ieeexplore.ieee.org/abstract/document/9274165
https://cognimate.me:2635/home
https://cognimate.me:2635/home
https://arxiv.org/pdf/1811.03402.pdf
https://arxiv.org/pdf/1811.03402.pdf
https://arxiv.org/pdf/1811.03402.pdf
https://arxiv.org/pdf/1811.03402.pdf
https://arxiv.org/pdf/1811.03402.pdf
https://skillsforinnovation.intel.com/
https://skillsforinnovation.intel.com/
https://skillsforinnovation.intel.com/
https://www.oecd.org/education/2030-project/teaching-and-learning/learning/skills/Skills%20for%202030.pdf
https://www.oecd.org/education/2030-project/teaching-and-learning/learning/skills/Skills%20for%202030.pdf
https://www.oecd.org/education/2030-project/teaching-and-learning/learning/skills/Skills%20for%202030.pdf
https://www.oecd.org/education/2030-project/teaching-and-learning/learning/skills/Skills%20for%202030.pdf
https://cdn.iste.org/www-root/2021-10/AI%20Ethics%20Guide%20EN.pdf
https://cdn.iste.org/www-root/2021-10/AI%20Ethics%20Guide%20EN.pdf
https://link.springer.com/article/10.1007/s40593-021-00239-1
https://link.springer.com/article/10.1007/s40593-021-00239-1
https://link.springer.com/article/10.1007/s40593-021-00239-1
https://www.elevenjournals.com/tijdschrift/ELR/2021/1/ELR-D-20-00036
https://www.buckingham.ac.uk/research-the-institute-for-ethical-ai-in-education/

10.

11.

Desenhar, planear e implementar o uso de tecnologias digitais nas diferentes fases do processo
de aprendizagem;

Utilizar tecnologias digitais para oferecer orientacdo e assisténcia pontual e direcionada;
Utilizar tecnologias digitais para promover e melhorar a colaboracdo entre os aprendizes;
Permitir que os aprendizes usem tecnologias digitais como parte de tarefas colaborativas, como
meio de melhorar a comunicacdo, colaboracdo e criacdo de conhecimento colaborativo;
Experimentar e desenvolver novas formas e formatos para oferecer orientagdo e apoio;

Utilizar tecnologias digitais para apoiar a auto-regulacdao da aprendizagem dos aprendizes, ou
seja, permitir que os aprendizes planeiem, monitorem e reflitam sobre a sua propria
aprendizagem, fornecendo evidéncias de progresso, partilhando ideias e apresentando solucdes
criativas;

Garantir a acessibilidade a recursos e atividades de aprendizagem para todos os aprendizes,
incluindo aqueles com necessidades especiais;

Utilizar tecnologias digitais para abordar as diversas necessidades de aprendizagem dos
aprendizes, permitindo-lhes avancar a diferentes niveis e ritmos, e seguir percursos e objetivos
de aprendizagem individuais;

Utilizar tecnologias digitais para promover o envolvimento ativo e criativo dos aprendizes com
um determinado tema;

Utilizar tecnologias digitais dentro de estratégias pedagdgicas que promovam habilidades
transversais, pensamento profundo e expressao criativa dos aprendizes;

Abrir a aprendizagem para novos contextos do mundo real, que envolvam os proprios
aprendizes em atividades praticas, investigacdo cientifica ou resolugdo de problemas
complexos.

Modulo 2 - IA para a vida...

Introdugdo e Descri¢do Geral do Contexto e Objetivo da drea/tdpico abordado:

A adogdo global de tecnologias de IA na educagao estd a transformar a forma como ensinamos e
aprendemos. A Inteligéncia Artificial € uma das técnicas disruptivas para personalizar a experiéncia
de diferentes grupos de aprendizagem - estudantes e professores. O mddulo "Al para a vida...
(compreender)" abrange unidades de formacdo que se concentram na compreensado do que é a IA
e de que forma pode ser implementada na nossa vida.

Os objetivos de aprendizagem e os resultados de aprendizagem sdo descritos nas seguintes partes
deste mddulo e sdo os seguintes:

el A\ e

Revolucdo Industrial 5.0. O que é inteligéncia artificial (IA)?
Areas de conhecimento relacionadas com IA

Aplicacdo da IA (Aprendizagem Maquina/Ciéncia de Dados)
O que é um algoritmo de IA?

Modulo 4 - 1A Basica / Fundamentos de 1A

Introdugdo e Descri¢do Geral do Contexto e Objetivo da drea/tépico abordado:

Este modulo tem como objetivo ajudar os professores a introduzir os conceitos fundamentais,
métodos e técnicas de inteligéncia artificial classica e moderna. No final do médulo, os professores
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devem ser capazes de identificar os algoritmos basicos subjacentes a IA e adaptar metodologias de
ensino para introduzir os alunos as aplicagdes basicas desses fundamentos tedricos. Além disso, o
mddulo aborda a questdo das formas de representar e processar informacdes semanticas, bem
como as capacidades de Python e da linguagem de programacao légica Prolog.

O médulo esta organizado em 4 partes principais:

Parte 1 - Representacdo, processamento e raciocinio de conhecimento;
Parte 2 - Programacao ldgica. Introducdo ao Prolog;

Parte 3 - Busca, planejamento e tomada de decisdo. Algoritmo A*;
Parte 4 - NogOes basicas de programacao em Python e projetos de IA.

Objetivos de aprendizagem e resultados de aprendizagem:

1. Modificar e adicionar conteddo de aprendizagem relacionado aos principais conceitos e
algoritmos basicos de |A através dos formatos mais apropriados;

2. Criar e modificar conteddo de aprendizagem relacionado com a representacdo de
conhecimento, programacdao em ldgica e programacdao em Python, utilizando exemplos
relevantes e situacoes da vida real;

3. Organizar e compartilhar recursos de aprendizagem;

Avaliar recursos digitais relacionados com o ensino e interagir por meio de varias tecnologias
digitais;

5. Compartilhar dados, informacgdes e conteudo digital com outros participantes do processo de
aprendizagem;

6. Utilizar ferramentas e tecnologias digitais para processos de aprendizagem colaborativos e co-
criar novos dados, recursos e conhecimentos.

Modulo 4 - Ensinar através de jogos
Introdugdo e Descri¢do Geral do Contexto e Objetivo da drea/tépico abordado:

Este mddulo ira fornecer aos professores formagao acerca de jogos digitais e elementos de jogo que
podem ser usados para motivar intrinsecamente os alunos enquanto tornam o processo de
aprendizagem mais agradavel e envolvente. No final do médulo, os professores deverado ser capazes
de identificar autonomamente jogos Uteis para o ensino de IA e de adaptar tanto as metodologias
de ensino como o conteldo a essa nova forma de ensino. O mdédulo também ira abordar a questao
da competicdo vs. cooperagdo e como os alunos podem ser motivados de forma diferente.

O mddulo estd organizado em 4 partes principais:
Gamificacdo e |A: conceitos basicos e taxonomia

2. Especificacdo da tarefa de aprendizagem e identificagcdo de jogos digitais adequados
3. Desenvolvimento de recursos digitais de aprendizagem e material de apoio
4. Feedback em tempo real e mecanicas de progresso.

Objetivos de aprendizagem e resultados de aprendizagem:

1. Selecionar, identificar e avaliar jogos de aprendizagem apropriados para o ensino e
aprendizagem;
Organizar e partilhar recursos de aprendizagem;
Avaliar recursos digitais relacionados com o ensino através de jogos;
Selecionar jogos desenvolvidos através de varias tecnologias e algoritmos de IA;
102



Interagir através de uma variedade de tecnologias digitais;
Entender os meios de comunicagdo digital apropriados para um determinado contexto;
Partilhar dados, informacdes e conteudo digital com outros participantes no processo de
aprendizagem através de tecnologias digitais apropriadas;

8. Usar ferramentas e tecnologias digitais para processos de aprendizagem colaborativa e para co-
criacao de novos dados, recursos e conhecimento;

9. Usar elementos de jogo para motivar os alunos a participar no processo de aprendizagem;

10. Estimular as relacdes interpessoais através da colaboracdo e competicado;

11. Alterar e adicionar conteudo de acordo com os requisitos do algoritmo de IA usando os formatos
mais apropriados.

Modulo 5 - Competéncias Digitais e Literacia de Dados
Introducdo e Descri¢éo Geral do Contexto e Objetivo da drea/tépico abordado:

Este mddulo visa desenvolver competéncias digitais e literacia sobre como pesquisar, selecionar,
identificar, avaliar, organizar, modificar dados digitais existentes ou criar novos num ambiente de
IA. O mdédulo esta dividido em quatro partes:

PARTE 1: Navegacao exploratdria e processamento de conteudo digital e conjuntos de dados para
ambientes de IA;

PARTE 2: Processamento e co-criacao de conteldo digital a partir de mdquinas treinadas ou para
treinar a maquina;

PARTE 3: Identificacdo de necessidades, adaptacao de metodologias e exploracao das melhores
praticas de IA;

PARTE 4: Anadlise, concegdo, implementacado e avaliacdo de atividades e projetos de IA.

Objetivos e resultados de aprendizagem:

Identificar, avaliar, selecionar e estruturar recursos digitais para o ensino e aprendizagem;
Analisar, modificar e partilhar recursos existentes e processa-los em diferentes formatos;
Processar material digital para obter informacdo de uma maquina treinada ou para treinar a
maquina;
Criar ou co-criar novos recursos educacionais digitais para treinar a maquina;

5. Identificar necessidades tecnoldgicas e adaptar estratégias, metodologias e respostas
educacionais;
Transformar ideias em acao, conceber, planear, implementar e avaliar atividades e projetos;
Selecionar e utilizar dispositivos e redes digitais, ferramentas e aplicagdes, para qualquer
atividade educativa;
Melhorar atividades e praticas digitais relevantes;
Garantir o desenvolvimento profissional continuo.

Modulo 6 - Construir um modelo de IA
Introdugdo e Descri¢do Geral do Contexto e Objetivo da drea/tépico abordado:
Este moédulo ird fornecer conhecimentos introdutérios sobre como construir um modelo de IA,

incluindo tutoriais de treino, validacdo e teste, e familiarizacdo com APIs para codificacdo em
Python.
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Os objetivos e resultados de aprendizagem sdo descritos em cada uma das cinco partes deste
modulo:

Parte 1 - Introdugdo a Aprendizagem Maquina;

Parte 2 — Introducdo as Redes Neurais;

Parte 3 - Algoritmos de Aprendizagem Maquina;
Parte 4 — APl para codificacdo em Python;

Parte 5 - Exemplo de constru¢do de um modelo de IA.

Modulo 7 - Inovacao - Criatividade - Empreendedorismo
Introducdo e Descri¢éo Geral do Contexto e Objetivo da drea/tépico abordado:

Este mddulo ird fornecer conhecimentos introdutdrios sobre os aspetos basicos de como a IA pode
ser usada para o sistema de gestdo de inovagdo que sustenta o design e o desenvolvimento de
produtos ou servigos inovadores, bem como a compreensdo de sua importancia no contexto das
outras atividades de gestao empresarial.

Os objetivos e resultados de aprendizagem sdo descritos em cada uma das cinco partes seguintes
deste mdédulo:

Parte 1 - Introdugdo a Inovacdo em IA;

Parte 2 - Roteiro bdsico para conduzir investigacao aplicada no campo da IA, desde mentes criativas
até a invencdo e aplicagdo empresarial (inovagao);

Parte 3 - Educacdo bdsica orientada para negdcios em solugdes de IA, demonstragdes;

Parte 4 - Ecossistemas de inovagao Born Global, compreensdo bdsica sobre o poder da cooperagao
de mentes criativas;

Parte 5 - Criagdo e desenvolvimento de startups inovadoras, caminho para conquistas juniores
Apresentacao de estudo de caso.

Objetivos de Aprendizagem

1. Compreender a necessidade de inovacdo, o seu papel a nivel da empresa e da sociedade e o
enquadramento estratégico para a inovagdo;

1.1. Compreender o que é criatividade, invencdo e inovacao para fazer a diferenca;

1.2. Compreender o poder da cooperacao;
Aquisicdo de conhecimentos basicos em gestdo de inovacado a nivel empresarial;
Conhecimento de técnicas e métodos para estimular a criatividade e a inovacao;
Aquisicdo de noc¢des basicas sobre gestdo de propriedade intelectual;
Compreender os conceitos basicos de projetos inovadores e transferéncia tecnolégica;
Dominar a gestdo de inovacao, identificando lideres, equipas inovadoras e redes inovadoras;
Conhecimento de ferramentas e técnicas de gestdo de inovacao.

NouswnN

Mddulo 8 — Etica em IA
Introdugdo e Descri¢do Geral do Contexto e Objetivo da drea/tépico abordado:

O desenvolvimento de IA precisa ser informado e fortemente guiado por requisitos éticos que
ajudem a evitar o bias e, em geral, que garantam que os sistemas oferecam servigos justos aos
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cidaddos. Para isso, os sistemas de IA precisam aderir a varios requisitos operacionais e técnicos,
dos quais talvez o mais importante seja o da transparéncia. Os sistemas precisam ser capazes de
explicar as suas decisdes, através de uma linguagem nao técnica as razdes para as suas decisodes,
para que estas possam ser contestadas. A Unido Europeia produziu vdrios documentos,
regulamentos e estd a preparar o Al Act que visa regulamentar essas questdes éticas.

Os objetivos de aprendizagem e os resultados de aprendizagem sao os seguintes:

Compreender os fatores que criam coesao social digital e exclusdo na sociedade;

Estar ciente dos perigos da divisdo digital e exclusdo de setores da sociedade;

Compreender como a IA pode permitir a diversidade cultural na sociedade;

Compreender a responsabilidade de usar sistemas de IA de maneira justa e ndo discriminatoéria;

Estar ciente dos efeitos colaterais indesejados que os sistemas de IA podem ter ao nivel

individual e societal;

6. Compreender as principais diretrizes de transparéncia e responsabilidade dos sistemas
necessarios para sua certificacao ética;

7. Estar ciente das diretrizes e regulamentos da UE para construir sistemas de IA.

vk w N R

Framework de Competéncias de IA para Professores

O Quadro Europeu de Competéncia Digital para Cidadaos, também conhecido como DigComp,
oferece uma ferramenta para melhorar a competéncia digital dos cidadaos. Publicado pela primeira
vez em 2013, o DigComp tornou-se uma referéncia para o desenvolvimento e planeamento
estratégico de iniciativas de competéncia digital tanto a nivel europeu como dos Estados-Membros.
As areas de competéncia do DigComp sdo as seguintes (Vuorikari, R., Kluzer, S., & Punie, Y., 2022):

e Area de competéncia 1: Literacia de informac3o e dados;
e Area de competéncia 2: Comunicac3o e colaborac3o;

e Area de competéncia 3: Criacdo de conteudos digitais;

e Area de competéncia 4: Seguranca;

e Area de competéncia 5: Resolugdo de problemas.

O Quadro Europeu de Competéncia Digital para Educadores (DigCompEdu) é um quadro
cientificamente sélido que descreve o que significa para os educadores serem digitalmente
competentes. Fornece um quadro de referéncia geral para apoiar o desenvolvimento de
competéncias digitais especificas para educadores na Europa. As seis areas do DigCompEdu focam
em diferentes aspectos das atividades profissionais dos educadores (Punie, Y. & Redecker, C., 2017):

e Area 1: Envolvimento profissional;

e Area 2: Recursos digitais;

e Area 3: Ensino e aprendizagem;

e Area 4: Avaliac3o;

e Area 5: Capacitacdo dos alunos;

e Area 6: Facilitagdo da competéncia digital dos alunos.

Utilizando estes quadros de competéncia digital como ponto de partida, foi criado para o projeto
um quadro mais especifico de competéncias em IA para professores, com cinco areas. As
competéncias e habilidades envolvidas em cada drea podem ser potencialmente mapeadas para os
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dominios cognitivos na Taxonomia de Bloom revista. A Taxonomia de Bloom é uma abordagem para
categorizar os niveis de capacidade de raciocinio e pensamento exigidos em diferentes contextos
de aprendizagem. Existem seis niveis na taxonomia, cada um exigindo um nivel mais elevado de
complexidade e pensamento dos alunos. Os niveis sdao entendidos como sucessivos, de modo a que
um nivel deve ser dominado antes que o préximo nivel possa ser alcancado. Este modelo é uma
teoria pedagdgica cldssica que estabelece a base fundamental do ensino de |A para jovens alunos.

1. Ensino e Aprendizagem (Estratégias, Capacitacao dos Alunos, Avaliacdo)
Ensino

Adquirir realizagdes transferiveis especificas
Adaptar acessibilidade e inclusao

Adaptar diferenciacdo e personalizacao

Adotar novos métodos de ensino e aprendizagem
Usar a tecnologia digital de forma criativa
Eliminar desvantagens

Aprimorar a eficacia do ensino

Garantir desenvolvimento profissional continuo
Identificar necessidades e respostas tecnoldgicas
Interagir por meio de tecnologias digitais

Usar estratégias de avaliacdo

Fornecer feedback aos alunos

Aprendizagem

Aprendizagem autorregulada

Melhorar as atividades de aprendizagem
Envolver ativamente os alunos
Implementar planos de aprendizagem

2. Literacia em Informacao e Digital (Fontes Digitais, Criacdo Digital, Codifica¢do)

Aplicar algoritmos

Navegacao critica

Desenvolver conteudo digital

Avaliar informacdes e conteudo digital
Explorar informacgdes e conteudo digital
Interagir através de tecnologias digitais
Gerir dados e conteudo digital
Processar dados e conteudo digital

3. Comunicacdo e Colaboracdo (Motivacdo, Trabalho em Equipa, Partilha, Promoc¢ao)

Envolver ativamente os alunos

Colaborar através de tecnologias digitais
Comunicar o pensamento computacional
Comunicar a tecnologia de forma responsiva
Identificar lacunas digitais

Interagir através de tecnologias digitais
Partilhar através de tecnologias digitais

4. Criacdo e Inovacdo (Resolucdo de Problemas, Pensamento Criativo, Raciocinio)

Capacitar os aprendizes ativamente
106



Adaptar a tecnologia para criar conhecimento

Criar conteudo de forma responsiva

Utilizar criativamente a tecnologia digital

Identificar lacunas digitais

Conhecer os ecossistemas de inovacao existentes
Conhecer o quadro estratégico da inovacao

Propor solugdes criativas para problemas

Representagao e raciocinio

Resolver problemas técnicos

Utilizar processos para implementar a gestao da inovagao

5. Emoc3o e Etica (Atitudes-Valores, Habilidades Sociais e Emocionais, Privacidade)

Consciéncia da divisdo digital e exclusdo
Consciéncia das diretrizes para sistemas éticos
Protecdo da privacidade

Respeito pela seguranca e bem-estar

Framework de Competéncias de IA para estudantes

Um quadro de competéncias em IA - com cinco areas - para os estudantes foi criado para o projeto
com base no quadro de competéncias em IA para os professores. As competéncias e capacidades
no quadro do aluno sdo quase as mesmas que no quadro do professor, com exce¢do das que se
referem a capacidades de ensino e gestao.

Teacher’s Competences

Student’s Competences and
skills

1. Aprendizagem (Estratégias, Capacitacao dos Alunos, Avaliacdo)

Aprendizagem autorregulada

Melhorar as atividades de aprendizagem

Envolver ativamente os alunos

Implementar planos de aprendizagem

Utilizacdo criativa e interacdo com tecnologia digital
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® Aquisicdo de realizagOes especificas

2. Literacia em Informacdo e Digital (Fontes Digitais, Criacao Digital, Codificacdo)
e Aplicar algoritmos

Navegacao critica

Desenvolver conteudo digital

Avaliar informacodes e conteudo digital

Explorar informacodes e conteudo digital

Interagir através de tecnologias digitais

Gerir dados e conteudo digital

Processar dados e conteudo digital

3. Comunicacao e Colaboracdo (Motivacdo, Trabalho em Equipa, Partilha, Promoc¢ao)
e Colaborar através de tecnologias digitais

Comunicar o pensamento computacional

Comunicar a tecnologia de forma responsiva

Identificar lacunas digitais

Interagir através de tecnologias digitais

Partilhar através de tecnologias digitais

4. Criagdo e Inovagao (Resolugao de Problemas, Pensamento Criativo, Raciocinio)
e Adaptar a tecnologia para criar conhecimento

Criar conteudo de forma responsiva

Utilizar criativamente a tecnologia digital

Propor solugdes criativas para problemas

Representagao e raciocinio

5. Emogdo e Etica (Atitudes-Valores, Habilidades Sociais e Emocionais, Privacidade)
® Protecdo da privacidade
e Respeito pela seguranca e bem-estar
e Consciéncia da ética das maquinas

3. PLANOS DE APRENDIZAGEM E CRIATIVIDADE (Descricao dos Planos de
Aprendizagem e Criatividade)

Durante o desenvolvimento deste Resultado, os parceiros do projeto criaram os seguintes 16+1
Planos de Aprendizagem e Criatividade (um introdutério e 2 planos para cada um dos 8 mddulos
mencionados no capitulo anterior):

Plano introdutdrio de Aprendizagem e Criatividade: Aplicacdes de Al no mundo real para
melhorar a qualidade de vida (idades 16-18)

No contexto da consideracdo deste todpico, sera util incluir a colaboracdo de varios
especialistas/professores que abrangem um amplo espectro de dominios. Portanto, sugere-se
envolver um professor de Sociologia/Histéria, um professor de Economia, um professor na area de
STEAM e um professor de Tl. Espera-se que os alunos estejam envolvidos em atividades do projeto
gue proporcionardao a oportunidade de meditar filosoficamente, considerar questbes éticas e
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praticas relacionadas a vdarias aplicac6es, bem como o conhecimento cientifico e tecnolégico que
forma a espinha dorsal da IA. Nesse processo, os alunos serdo obrigados a identificar varias
aplicacdes de IA na vida real e estudar seus efeitos em varios fatores sociais, econdmicos e politicos
gue formam o termo qualidade de vida.

1: Modelos de Aprendizagem de IA

Plano L&C 1.1: Utilizar o seu proprio dispositivo para melhorar o seu método de estudo e aumentar
0 seu sucesso escolar (idades 15-18)

As cinco atividades permitem procurar pelas perguntas certas, entrevistar e carregar dados no
sistema para compreender o método de estudo dos alunos e sugerir modificagdes adequadas se
necessario.

Plano L&C 1.2: Adivinha Quem? (idades 15-19)

O projeto tem como objetivo mostrar como a informacao é classificada em relagcdo a uma disciplina
ou topico especifico, neste exemplo, Arte. Quando estamos na presenca de uma grande quantidade
de dados, a IA pode classifica-la como um suporte na analise da informacao e ser util na tomada de
decisdes sobre problemas reais. Os alunos irdo criar um jogo de “adivinha” baseado em tdpicos das
suas disciplinas.

2: 1A para avida...

Plano L&C 2.1: Jogador Artificial (idades 13-16)

As atividades de aprendizagem tém como objetivo ilustrar como a IA é utilizada nos jogos, uma vez
gue os jogos de computador sdo muito populares entre os jovens adultos. Além disso, os alunos
também irdo compreender como os mesmos algoritmos sdo aplicados na vida real, negdcios e na
industria.

Plano L&C 2.2: IA em STEAME (idades 14-19)

As atividades de aprendizagem estdo focadas na pratica e compreens3ao. Os alunos primeiro
entendem o conceito de IA e, de seguida, usam seus conhecimentos de tecnologia para apresentar
as aplicacdes de IA com cédigo. Os alunos sao divididos em equipas e encarregados de descobrir as
diferentes maneiras de usar a IA em Ciéncia, Negdcios, Engenharia e Arte.

3: 1A Basica e Fundamentos de |IA

Plano L&C 3.1: Cenarios de Resolucdo de Problemas e Aplicacdes de Localizacdo de Rotas (idades
16-18)

Os alunos sdo inicialmente ensinados juntos pelo professor de Tl, que os introduz aos quadros
tedricos dos conceitos basicos de IA e resolucao de problemas através de pesquisa. Depois disso,
grupos de 5 a 6 alunos visitam um centro turistico e estudam como um determinado local turistico
pode ser visitado, de que maneira e por quais meios. Juntamente com os professores de Tl e
geografia, os grupos aplicam diferentes algoritmos para gerar rotas diferentes. Na préxima etapa, o
professor de Tl apresenta-lhes o algoritmo A* e os grupos de alunos aplicam o algoritmo otimizando
as rotas previamente criadas. Calculam o preco da funcdo de custo e sugerem as rotas mais baratas,
rapidas e curtas. Por fim, apresentam o seu trabalho.
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Plano L&C 3.2: Prolog ao Servico da IA (idades 16-18)

Os alunos sdo inicialmente ensinados pelo professor de Tl que os introduz a representacdo do
conhecimento através de regras ldgicas e da linguagem Prolog. Os alunos, entdo, visitam a biblioteca
da escola com o professor de literatura, onde pesquisam informacdes e discutem as relacdes
familiares dos deuses gregos, de acordo com as "lendas e mitos da Grécia antiga". Em grupos de 5
a 6 alunos, criam diferentes ramos da arvore genealégica dos deuses. A proxima atividade é para
cada grupo programar sua arvore genealégica em Prolog, fazer perguntas e obter respostas
corretas. Na ultima etapa de treino, cada grupo apresenta os resultados do seu trabalho aos seus
colegas, professores, alunos e pais.

4: Ensino através de jogos

Plano L&C 4.1: Construa o Melhor, Destrua o Resto! (idades 14-18)

Os alunos irdo aprender acerca da estrutura de um conjunto de dados e o processo de recolha de
dados, e como um modelo de Machine Learning pode ser treinado, avaliado e usado em producdo
para automatizar um processo de tomada de decisdo, enquanto usam um jogo de programacao.

Plano L&C 4.2: Classificacao de Imagens - Encontre os zombies (idades 14-18)

Os alunos irdo aprender acerca da estrutura de um conjunto de dados baseado em imagem, o
processo de recolha de dados e como um modelo de Machine Learning pode ser treinado, avaliado
e usado para classificar automaticamente imagens em categorias através de redes neuronais numa
atividade baseada em competicao.

5: Inovacgao - Criatividade - Empreendedorismo

L&C-Plano 5.1: Reconhecimento de Imagem e Som e Gerag¢do com recurso a Datasets (idades 12-
15)

Como analisar um conjunto de dados. Como um computador versus um ser humano analisa uma
imagem. Como a visdo computacional e a inteligéncia artificial podem ter impacto nas nossas
atividades didrias. Usar o reconhecimento facial e ver os seus beneficios com um jogo interativo na
sala de aula. Usar a tecnologia de agrupamento de imagens na aula para ver em primeira mao como
pode ser uma ferramenta util no nosso quotidiano.

L&C-Plano 5.2: Assistente Digital na Aula (idades 12-15)

Assistentes Digitais (por exemplo, ChatGPT, Alexa, Siri, Google Assistant) ja fazem parte do nosso
guotidiano, portanto, precisamos ensinar e aprender com nossos alunos a forma de utiliza-los.
Recentemente, uma nova ferramenta revoluciondria - um chatbot de IA - foi apresentada e adotada
pela Educagdao. Consequentemente, novos cendrios educacionais foram criados, cumprindo os
objetivos de uma aprendizagem eficiente dos alunos. O plano de ensino é baseado na colaboracdo
dos Departamentos de Educacdo Digital e Linguas Estrangeiras.

6: Construir um modelo de IA

L&C-Plano 6.1: Médico Virtual de IA (idades 16-18)
Compreender a correlacdo de dados pode ser um conhecimento valioso para os alunos. Tais
correlagdes estdo presentes entre dados de sintomas e dados de diagndstico de doengas. Os alunos
podem aprender o conceito de input-output da informatica ao criar um Médico Virtual. Mais
importante ainda, eles serdo capazes de usar ferramentas de PNL para desenvolver um primeiro
protatipo.
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L&C-Plano 6.2: Chatbot de Orientacao Profissional de IA (idades 16-18)

A orientagao de carreira na era do mundo do emprego em rapida mudanga é crucial para os jovens
estudantes de hoje. Até agora, apenas pesquisas limitadas foram realizadas sobre o uso da
inteligéncia artificial para apoiar a orientacdo em educacao primdria e secundaria e profissdes. Este
Plano L&C ird fornecer um guia para criar um chatbot de IA que ird ajudar os alunos a explorar
profissdes nas quais podem estar interessados, de acordo com suas capacidades técnicas e
interpessoais assim como da sua personalidade. Dessa forma, os alunos irdo valorizar a importancia
de usar a inteligéncia artificial para apoiar a orientacdo de carreira na educacdo e irdo também
familiarizar-se com a inteligéncia cognitiva.

7: Inovacao - Criatividade - Empreendedorismo

L&C-Plano 7.1: Inovacdo em Al - Ferramentas para o Ensino (idades 13-18)

Os estudantes sdo envolvidos num processo de simulacdo de inovacdo utilizando ferramentas
apropriadas. O processo é seguido pela avaliacdo dos resultados. Sdo ensinadas questdes basicas e
estdgios do processo de inovacdo, desde a formulacdo do problema e do objetivo até a
apresentacao final dos resultados e conclusdes.

L&C-Plano 7.2: Competéncias Futuras em Al (idades 16-18)

O design de produtos baseados em IA para a vida requer competéncias em robética, processamento
de linguagem natural, visdo computacional, ciéncia de dados, modela¢do e design moderno. As
competéncias fundamentais em IA estdo relacionadas com linguagens de programacao (Python, R,
Julia, C++, C#, Java, JavaScript, Shell, TypeScript, Scala etc.), frameworks (TensorFlow, Pytorch, etc.),
métodos de anadlise de dados e algoritmos de aprendizagem de maquina (baseados em algebra
linear e estatistica), técnicas de processamento de sinais (necessarias para implementar extracao
de recursos em deep learning e visdo computacional em geral), arquiteturas de redes neuronais,
técnicas de design de servicos (como chatbots, sistemas especialistas) e ciberseguranga. Existem
também competéncias sociais para lidar, como capacidades de comunicacdo e visualizagdo,
colaboracgdo, pensamento critico e resolucao de problemas.

8: Eticaem IA

L&C-Plan 8.1: O que sdo Etica em IA e IA Confidvel? (idades 15-17)

O que é Etica em IA? E um termo normalmente usado para muitas coisas, como moral, crise
existencial/superinteligéncia, adesdo (ou ndo) aos valores morais humanos e confiabilidade. Este
plano de aprendizagem e atividades pede aos alunos que considerem questdes éticas atemporais,
perspetivas diversas e até areas cinzentas a medida que comeg¢am a construir suas proprias ideias
sobre como determinar se um sistema de IA é desenvolvido, projetado e utilizado de forma ética.
Parte da premissa fundamental de que a IA ética é uma responsabilidade compartilhada. As duas
principais atividades sdo baseadas principalmente no conjunto de 7 requisitos-chave das "Diretrizes
Eticas para a IA Confidvel" apresentadas pelo Grupo de Especialistas de Alto Nivel em Inteligéncia
Artificial, estabelecido pela Comissao Europeia, e nos recursos do projeto Erasmus+ "IA Confiavel".

L&C-Plan 8.2: Quem esta no Controle? (idades 15-17)

Reconheca que, ao usar informacgdes pessoais obtidas online, algoritmos e aplica¢des de Inteligéncia
Artificial criam perfis de individuos ou grupos de pessoas que compartilham caracteristicas (como
idade, nivel escolar ou filiacdo a clubes) para prever quais informacGes online - na forma de
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anuncios, resultados de pesquisa, videos ou outras informagdes - as pessoas nesses grupos irao
achar interessante ou manter certas crengas. Os principais métodos utilizados para isso enquadram-
se na area de Aprendizagem Maquina em IA. Um grande problema desse processo é que pode
prender as pessoas em seus interesses atuais. Isso torna-se um obstaculo para a descoberta de
novos interesses.
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(RO) Introducere

Industria 4.0 determina noi provocari si sarcini, pentru solutia carora inteligenta artificiala (1A) a
jucat un rol din ce in ce mai important (Schwab, 2017). Cartea alba privind inteligenta artificiala a
Comunitatii Europene (WPAI-UE, 2020) stabileste principalele directii de dezvoltare a acesteia.
Potrivit documentului, este necesar sa se dezvolte competentele necesare pentru a lucra in
domeniul IA si pentru a adapta sistemele educationale din toate tarile europene. Raportul Comisiei
pentru cultura si educatie (CULT) din Parlamentul UE privind aplicarea IA in educatie (Tuomi, 2020)
face o analiza aprofundata a necesitatii de a forma specialisti pentru a dezvolta si aplica abordari
inteligente in diferite domenii ale afacerilor si serviciilor moderne. Pe baza acestor documente
strategice, au fost identificate cateva directii principale in aplicarea IA in fnvatamantul
preuniversitar:

- elaborarea unui curriculum adecvat pentru elevii din diferite clase, scoli, profiluri si profesii;
- crearea de materiale de invatare adecvate ;

- formarea cadrelor didactice si a facilitatorilor;

- crearea unei platforme educationale inteligente.

(K Schwab, 2017), (CIUCCI, M. & GOUARDERES, F., 2020), (Ilkka Tuomi, 2020)

Acest prim rezultat (R1) al proiectului: "Ghid de predare IA pentru profesori care coordoneaza
educatia elevilor din clasele 7-12" a elaborat un ghid pentru profesorii din grupul tinta pentru a le
permite sd introduca IA elevilor de clasele 7-12. Ghidul de predare |A stabileste cadrul pedagogic si
de invatare care descrie, printre altele, competentele pe care profesorii trebuie sa le dobandeasca
si sd le dezvolte pentru a facilita cu succes invatarea IA. Tn plus, ghidul include:

- Rapoarte nationale din fiecare tara partenera care descriu situatia actuald in ceea ce
priveste IA si educatia, inclusiv cele mai bune practici;

- un design si un format al curriculumului IA si

- un set de planuri de creativitate si invatare care ofera profesorilor ideile, cunostintele si
resursele necesare pentru a facilita astfel de activitati in clasa.

Tn plus, acest rezultat ofera resurse si dezvoltd oportunitatea unui eveniment de formare C1 care isi
propune sa permita partenerilor inteleagerea pe deplin a conceptului de IA si modul in care acesta
poate fi abordat cel mai bine in Tnvatamantul secundar.

Pentru a facilita evenimentul de formare, in contextul acestui rezultat, partenerii au dezvoltat
exemple de planuri L&C IA dedicate competentelor necesare pentru intelegerea conceptelor de IA
si @ modului in care acestea pot fi utilizate in procesul de invatare la clasele 7-12 la disciplinele
STEAME si nu numai. Ele au fost determinate si dezvoltate in cadrul formarii C1. Scopul continutului
Training C1 a fost de a sprijini profesorii din organizatiile partenere sa dezvolte cunostinte si abilitati
in pregatirea planurilor de L&C IA pentru scoli. Instruirea a fost organizata inainte de elaborarea
planurilor L&C in cadrul R1. Principala inovatie a R1 este crearea unui model pentru un plan de
invatare si creativitate IA (Planul L&C) care poate fi utilizat de orice profesor din orice domeniu
pentru a Tncorpora cunostinte si abilitati IA in predarea lor pentru cea mai optima dezvoltare a
competentelor si abilitatilor la elevi. Din cate stim, astfel de planuri IA L&C nu exista. Necesitatea
puneriiin aplicare transnationale consta in necesitatea de a colecta informatii si de a explora situatia
actuala Tn invatamantul secundar pentru a raspunde mai bine nevoilor profesorilor si elevilor la
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nivelul UE. Tn plus, activitatile de invatare s-au dezvoltat pentru a se potrivi sistemelor educationale
si profesorilor din toate tarile partenere, sporind astfel transferabilitatea generala a proiectului.

Un C1 STT a fost organizat pentru a sprijini formarea necesara a partenerilor pentru R1. Elemente
de continut C1 si dupa identificarea si validarea prin evaluarea interpareteriar a planurilor L&C IA au
fost utilizate intr-o serie de module in dezvoltarea cursului FACILITATE-IA in cadrul R2. Impactul
scontat este competenta si abilitatile superioare ale participantilor parteneri de a formula metoda
practica indeplinita de intelegere a IA si de creare a planurilor de L&C IA pentru educatia scolara si
impactul asupra expertilor participantilor in discutiile din grupul de decizie. Participantii parteneri ai
consortiului au generat impreuna o expertizd mai buna in obiectivele proiectului prin convergenta
cunostintelor si a competentelor in domeniul IA si pedagogiei.

Partenerii au lucrat in colaborare la urmatoarele 3 capitole principale, ca activitati si sarcini ale
acestui rezultat:

1. CADRUL PEDAGOGIC SI DE INVATARE S| RAPOARTELE NATIONALE (R1/A1)

- Sarcina 1: Cadrul pedagogic si de invatare si rapoartele nationale. Partenerii au explorat setul de
competente pe care un profesor trebuie s3 le fi dobandit/dezvoltat pentru a putea facilita
introducerea IA in scoli. Cadrul care s-a dezvoltat a fost validat printr-un Focus Group online (FG)
de experti. Fiecare partener a invitat cel putin un expert local (educatie sau IA) la Focus Group.

- Sarcina 2: Rapoarte nationale cu practici conexe. Partenerii au explorat starea actuald a IA in
invatamantul secundar la nivel national prin efectuarea de cercetari de birou. Partenerii au
explorat nivelul de integrare a 1A in scoli sau elementele care au existat si vor putea facilita o astfel
de integrare fin viitorul apropiat (de exemplu, programele de dezvoltare profesionalda a
profesorilor, etc.). In plus, pentru fiecare tard partenera, partenerii au colectat cel putin 5 experti
IA in practicile educationale.

2. PROIECTAREA S| FORMATUL DINAMIC AL CURRICULUMULUI (R1/A2)

Rezultatele A1/T1 si A1/T2 au stat la baza unei baze de date on-line cu curriculum IA pentru elevii
cu varste cuprinse intre 16 si 18 ani. Partenerii au explorat modul in care aceasta baza de date va
incorpora elementul de a fi dinamic. Ceea ce inseamna ca profesorii, in perioada de implementare
a proiectului si ulterior, vor putea sa contribuie la baza de date si sa joace un rol important in
dezvoltarea si adaptarea sa continua la evolutiile IA in educatie. A fost important sa se proiecteze
cu atentie functionarea bazei de date pentru a fi dinamica, luadnd in considerare in paralel modul in
care poate fi atinsa sustenabilitatea maxima a acesteia.

3. PLANURI DE INVATARE SI CREATIVITATE (L&C Plans) PENTRU UTILIZAREA DE CATRE
FACILITATORII INVATARII (R1/A3)

Pe baza partenerilor R1/A2 au aparut exemple de planuri de invatare si creativitate (L&C) gata de
utilizare de catre profesori. Deoarece IA trebuie sa aiba o abordare interdisciplinara, planurile L&C
au fost concepute pentru a fi utilizate de cel putin doi profesori, predand diferite discipline STEAME
sau nu numai, in cooperare. Dupa o activitate de instruire C1 pentru a ajuta participantii parteneri
sa inteleaga conceptele IA si modul in care acestea pot fi aplicate prin intermediul planurilor L&C,
fiecare organizatie partenera a dezvoltat cel putin 2 planuri L&C IA. Aceste planuri de L&C IA vor fi
incarcate la Al-Education Observatory, care face parte din platforma ce va fi dezvoltata in R3.
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1. CADRE PEDAGOGICE SI DE INVATARE

Rezumatul rapoartelor nationale

Aceste rapoarte europene si nationale cu practicile conexe au fost create ca parte a unei initiative
finantate de Comisia Europeana de doi ani, intitulata "Ghid pentru facilitarea educatiei privind 1A
de catre elevii claselor 7-12". Scopul proiectului este de a pregati administratorii scolilor gimnaziale
si profesorii pentru a integra eficient IA Tn educatie. Pentru a garanta ca rezultatele raspund nevoilor
actuale, fiecare partener au evaluat publicatiile nationale specifice fiecarei tarii, aldaturi de scoala
Doukas. Tarile partenere care au contribuit la acest raport sunt Bulgaria, Cipru, Grecia, ltalia,
Portugalia si Romania. Raportul este impartit pe patru parti care sunt:

e Partea A: Nivelul de integrare a IA in scolile gimnaziale(pentru elevi)

e Partea B: Elemente care faciliteaza o integrare a IA in viitorul apropiat (pentru profesori)
e Partea C: IAn practicile educationale

e Partea D: Alte elemente/initiative/practici in domeniul IA la nivel national si/sau european

Principalele constatari sunt ca, in domeniul educatiei, utilizarea IA nu a atins inca nivelul de utilizare
pe scard largd, dar alegerea adoptarii acesteia de catre marile companii din domeniu si cercetarea
care se face, ofera certitudinea ca, in curand, profesorii si stagiarii vor folosi aplicatii IA in practica
lor de zi cu zi. in scolile europene exist3 foarte putine referinte la IA, fird un accent specific, ci doar
pe competentele digitale in care aceasta este inclusa indirect. IA nu este identificatd in programa
scolara ca un domeniu didactic distinctiv, dar diverse organizatii si scoli promoveaza activitati in
domeniul roboticii sub forma de proiecte si alte initiative.

n ceea ce priveste viitorul integrarii IA in educatie, existd o varietate de instrumente IA si platforme
care pot fi utilizate in scopuri educationale, impreuna cu cursuri online, MOOC-uri, actiuni de
formare / ateliere si seminarii / webinarii pentru profesorii care se implici. in plus, numeroase
practici educationale |IA si alte elemente mai generice ale IA, initiative si practici au fost
implementate de partenerii proiectului, ceea ce face ca integrarea IA in educatie in viitorul apropiat
sa fie o realitate mai probabila.

Instrumente si platforme IA pentru educatie

Mii de start-up-uri apar in fiecare zi pe baza IA sau a instrumentelor sale IA, de la Siri la auto-
jurnalism. Totul este operat cu ajutorul IA si ML. lar odatad cu intrarea IA in toate sectoarele, a
inceput, de asemenea, sa transforme sectorul educational care este de natura traditionala.
Instrumentele IA pentru educatie care sunt inteligente, adaptabile si incurajeaza sistemele de
invatare personalizate sunt implementate in toate institutiile de Tnvatamant, cum ar fi scolile,
colegiile si universitatile din intreaga lume, pentru a analiza cantitati uriase de date colectate de la
elevi care pot avea un impact semnificativ asupra vietii elevilor si profesorilor. Cateva exemple de
instrumente care pot fi utilizate in educatie sunt PhotoMath, o aplicatie gratuita de meditatii IA Ia
matematica si Seek by iNaturalist, o aplicatie care ajuta la identificarea speciilor din fotografii. Orele
de limbi straine pot folosi Verse by Verse, unde elevii pot scrie o poezie cu ajutorul IA si pot Tnvata
despre poetii americani. Studiile sociale si cursurile de arta pot folosi Newspaper Navigator, un
instrument pentru cautarea a milioane de fotografii istorice din ziare, si MuseNet, pentru explorarea
si crearea muzicii. Mai mult decat atat, Machine Learning for Kids, Learn about Artificial Intelligence,
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COCO Common Objects in Context, Colab si TensorFlow (Google) sunt cateva exemple utile de
instrumente IA care pot fi utilizate in scopuri educationale.

Recomandari pentru viitoarea educatie in domeniul educatiei in domeniul |A

Concluziile conceptualizarii familiarizarii cu IA: O analiza exploratorie prezintd o prezentare
preliminara a literaturii de cercetare empirica privind studiile IA Tn domeniul educatiei. IA devine o
abilitate fundamentala pentru toata lumea, nu doar pentru informaticieni. Mai mult la citire, scris,
matematica, si competente digitale, ar trebui sa utilizam IA pentru fiecare elev in activitatile
lucrative/de invatare si in viata de zi cu zi a secolul XXI. Inspirat de taxonomia Bloom, familiarizarea
cu IA ofera competente de baza pentru a cunoaste si intelege, utiliza si aplica, precum si pentru a
evalua si a crea IA. Oamenii trebuie sa se pregdteasca cognitiv pentru viitoarele provocari
tehnologice la locul lor de munci. Tn acelasi timp, este important sd se promoveze responsabilitatea
lor sociala si cunostintele etice de a utiliza IA Tn binele societatii.

Elevii nu sunt doar utilizatorii finali, ci ar putea fi cei care rezolva probleme pentru a utiliza
tehnologiile 1A in diferite scenarii sau chiar pentru a crea posibile solutii hardware si software bazate
pe IA pentru a face societatea noastra un loc mai bun pentru a trdi. Alfabetizarea in domeniul IA
combina stiinta a datelor, gandirea computationalad si cunostintele multidisciplinare pentru a se
familiariza cu IA si cu modul de gandire IA.

Pentru a facilita predarea profesorilor, trebuie luat in considerare cadrul de cunostinte tehnologice,
pedagogice si de continut pentru a oferi o harta pentru intelegerea modului de integrare eficienta
a familiarizarii 1A Tn sdlile de clasa. Cadre de invatare adecvate varstei si curricula trebuie sa fie
concepute pentru a stimula intelegerea conceptuala IA la elevii K-12 si pentru a stimula motivatia si
interesul lor in Tnvatarea IA. Profesorii ar trebui sa isi actualizeze cunostintele in domeniul |A pentru
a rezolva provocdrile de predare, cum ar fi cunoasterea si utilizarea tehnologiilor adecvate de
inteligenta artificiald, cum ar fi sistemele de invatare adaptiva, care sa le faciliteze practica si
gestionarea zilnica de predare si sa promoveze invatarea personalizata pentru a intelege progresul
si nevoile de invatare ale elevilor.

Viitorii cercetatori si profesori vor dezvolta strategii pedagogice(de exemplu, invatarea colaborativa
bazata pe proiecte, gamificarea) si pentru a creste motivatia siimplicarea elevilor, pentru a promova
interactiunea si colaborarea, pentru a spori motivatia si atitudinile si pentru a dezvolta numeroase
abilitati de invatare in contextul familiarizarii cu IA. Consideratiile centrate pe om sunt importante
pentru a atrage atentia asupra educarii cetatenilor pentru a deveni utilizatori responsabili din punct
de vedere social si etic, cum ar fiincluziunea, corectitudinea, responsabilitatea, transparenta si etica,
in loc sa se imbunatateasca doar abilitatile si interesele IA ale elevilor. (Davy Tsz KitNg, Jac Ka Lok
Leung, Samuel Kai Wah Chu, & Maggie Shen Qiao, 2023)

Rezumat executiv al Focus Group-ului

Pentru investigatii suplimentare ale IA in educatie a fost organizat un focus grup. Grupul de reflectie
s-a bazat pe un interviu cu intrebari de semi-structurate care au investigat aspecte-cheie in
domeniul integrarii IA in educatie printr-un abordare bazata pe ancheta si pe dovezi. Focus Group-
ul a avut loc marti, 26 iulie 2022, cu treisprezece participanti din diferite tari. Printre participanti s-
au numarat instructori implicati, persoane cu pregatire educationala vasta si experti in IA. Domeniile
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lor de competenta au variat, ingloband o gama larga de discipline predate la scoala si cunostinte IA.
Titlurile a ceea ce s-a discutat in cadrul intalnirii focus-grupului sunt urmatoarele.

De ce sd introducem IA in Tnvatamantul secundar? Cu ce obiective?

O completare importantd a obiectivelor proiectului ar fi aceea de a-i invata pe elevi despre
problemele etice legate de IA, de exemplu prejudecatile IA, care pot avea un impact mare in viata
elevilor in general. Unul dintre principalele motive pentru care tinerii elevi ar trebui sa invete despre
etica |IA este sa devina critici ai acestei noi tehnologii pe care nu vor putea "evita" in viitor. Acestia
ar trebui sa fie pregatiti pentru "viitorul IA", deoarece |A este deja prezent peste tot in viata noastra.
De asemenea, ar fi important sa corelam IA cu invatarea bazatd pe proiecte, cum ar fi activitatile
STEAME, care includ si elementul de antreprenor. Acest lucru ar putea fi facut nu numai de profesorii
IT, ci si de profesorii de fizica, matematica sau management.

Un alt obiectiv este "Ce este inteligenta si care sunt caracteristicile pe care le are in conditia
umana?". Acesta poate fi un impuls pentru intelegerea intregului subiect al IA si poate oferi
contextul in care ne asteptam ca mijloacele digitale sa se dezvolte si sa fie aplicate in viitor.

Ce elemente/subiecte/module pentru un training IA pot fi incluse?

S-ar putea pune accentul pe unele subiecte statistice, cum ar fi conceptele liniare, deoarece IA
implica o multime de manipulari ale datelor si se refera la colectarea datelor corecte si analizarea
lor in mod corect cu instrumentele potrivite. Acestea pot fi incluse in modulul "elementele de baza
ale IA", alaturi de subiecte de programare logica. O propunere a fost primul modul "Elementele de
baza ale IA" si redenumirea "IA in viata noastrd" in "IA pentru viata". Acesta ar trebui sa fie
preocupat de nivelul modulelor sa nu fie prea sofisticate, dar sa fie prezentate intr-un mod atractiv
si popular, de exemplu, prin jocuri practice si competitii de jocuri. Tn plus, un modul s-ar putea
concentra pe invatare automata (machine learning), dar necisitd cunostinte de algebra liniara in
prealabil. Poate ca unele activitati, inclusiv scenariile pe diferite seturi de date, ar fi cheia pentru a
aborda aceasta problema.

Ce competente pot fi dezvoltate (pentru profesori si elevii acestora)?

Tn ceea ce priveste aceastd chestiune, in timpul Focus Grupului, cele cinci categorii convenite au fost
trimise in prealabil, deoarece ar fi fost foarte dificil s§ se valideze cadrul online. In acest document
de 2 pagini, expertii IA Tsi pot oferi ideile si comentariile sau/si isi pot exprima nivelul de acord pentru
fiecare dintre cele 43 de competente de la cel mai mic la cel maiinalt sau/si pot regandi sau concepe
altele noi. Cadrul, inclusiv modulele de invatare, este aici.

Cum poate fi introdus IA, cu ce metodologii?

Unele metodologii educationale suplimentare ar putea fi jocurile serioase si invatarea designului (de
produse si proiecte, de exemplu) si gandirea. In plus, o relatie cu companiile uriase, din viata reals,
de tehnologie, pentru care IA este esentiala - Google, Amazon etc. - ar putea sa introduca, sa se
implice si sa atraga atentia elevilor cu privire la IA. Instrumentele IA de zi cu zi pot fi, de asemenea,
utilizate, pentru recunoasterea faciala, ca exemple practice pentru a face IA familiara elevilor.
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Platforme suplimentare recomandate, instrumente, continut digital:

e Cursuri (intel.com)
Aflati concepte IA si urmati exercitii practice in cadrul cursurilor gratuite in ritm propriu si
webinarii la cerere care acopera o gama larga de subiecte IA.

e Platforma privind etica IA
Misiunea Ligii Justitiei Algoritmice (Algorithmic Justice League’s) este de a creste gradul de
constientizare cu privire la impactul IA.

e Docil Machine
Teachable Machine este un instrument bazat pe web care face ca modelele create prin invatare
automata (ML) sa fie rapide, usoare si accesibile tuturor.

e Picteaza cu machine learning
Aceasta aplicatie web va permite sa creati o pictura peisagistica in stilul lui Bob Ross folosind un
model de Tnvatare profunda servit folosind un server de model Spell.

e Exemplu excelent de curriculum de eticd in domeniul I1A
Acest proiect Tsi propune sa dezvolte un curriculum open-source pentru elevii de gimnaziu pe
tema inteligentei artificiale.

e |Ain exemple muzicale
Aplicatii bazate pe browser, dintre care multe sunt implementate cu TensorFlow.js pentru
deductia accelerata WebGL.

e Dall-e mini (Craiyon, fostul DALL-E mini)
Model IA care genereaza imagini din orice model prompt si IA care deseneaza imagini din orice
solicitare.

Resurse suplimentare recomandate, bune practici, activitati

e Training SAS: Data Literacy Essentials | SAS
Cursul in ritm rapid urmareste calatoriile unui parinte ingrijorat, ale unui proprietar de afaceri
mici si ale unui expert in sanatate care se bazeaza pe date pentru a naviga in pandemia de
COVID-19.

e Cursuri (intel.com)
Aflati concepte IA si urmati exercitii practice prin cursuri gratuite in ritm propriu si webinarii la
cerere care acopera o gama larga de subiecte IA.

Aspecte etice care ar trebui luate in considerare

Un computer face ceea ce i se spune sa faca si asta il face foarte fiabil. Modelele IA care au mare
succes In prezicerea modelelor, de exemplu, de cele mai multe ori fac ceea ce sunt facute pentru a
face in contrast cu fiintele umane care fac mai multe greseli chiar si cele etice. Orice tip de model
care este creat intr-un mod tehnologic este mai putin probabil sa faca greseli etice.

Tn plus, a existat o sugestie ca elevii ar trebui sa aiba o experientd in materie de etic3 in general si 0
conditie prealabila cu privire la alte materii (de exemplu, matematica) pentru a trece fara probleme
la etica IA. Exemplele "rele" de IA, cum ar fi prejudecatile IA, pot fi prezentate ca exemple practice
pentru a-i ajuta pe elevi sa inteleaga problemele. O lucrare de la Harvard care discuta aceste
subiecte este: How IA Fails Us (harvard.edu), care contine urmatoarele citate: (Divya Siddarth, et al.,
2021)
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When we see “internet of things”, let’s make it an internet of beings.
When we see “virtual reality,” let’s make it a shared reality.
When we see “machine learning,” let’s make it collaborative learning.
When we see “user experience,” let’s make it about the human experience.
When we hear “the singularity is near,” let us remember:

the Plurality is here.

—Audrey Tang, Digital Minister of Taiwan

Impactul preconizat al invatarii si predarii IA pentru profesori si elevi

Impactul invatarii si predarii IA poate proveni nu numai din punctul de vedere al utilizarii aplicatiilor
pure, care au ca origine evolutiile tehnologice din domeniul IA, ci si din luarea in considerare a
perspectivelor de extindere a acesteia ca instrument Th domenii mai largi in care oamenii ar putea
avea nevoie de sprijin si conceptii. Aceasta perspectiva asupra inteligentei, se poate concentra si pe
ingredientele care duc la gandire critica, rezolvarea problemelor, inovare si creativitate si, astfel,
ofera o baza pentru extindere ulterioara a IA. Aceasta cerinta din partea elevilor este fundamentala
pentru ca viitorii cetateni trebuie sa fie pregatiti sa fie inovatori si nu doar utilizatori ai creatiilor
existente.

O misiune ar putea fi, de asemenea, de a creste gradul de constientizare cu privire la impactul IA,
de a construi vocea si alegerea celor mai afectate comunitati si de a stimula cercetatorii, factorii de
decizie politica si practicienii din industrie sa atenueze daunele/prejudecatile IA. Un exemplu este
de a construi o miscare pentru a transfera ecosistemul IA catre |A echitabila si responsabila. (DR.
JOY BUOLAMWINI, 2023)

Sursa: Liga justitiei algoritmice
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2. PROIECTAREA SI FORMATUL DINAMIC AL CURRICULUMULUI

Rezumatul modulelor IA - Curriculum

Ce este IA?

Din moment ce nu exista nici un acord intre experti cu privire la ceea ce inseamna IA, la acest subiect
este dificil de raspuns. Un sistem informatic care poate citi si procesa informatii, Tnvata, rationa,
rezolva probleme, prognoza rezultate, lua decizii, si, ocazional, chiar a crea este mentionat ca un
sistem de inteligenta artificiala (1A). De ce este dificil sa definim IA? Potrivit Grupului de experti la
nivel Tnhalt privind 1A, termenul IA contine o trimitere explicita la notiunea de inteligenta. Dar cum
inteligenta — la oameni si masini — este un concept nebulos, cercetatorii IA folosesc in cea mai mare
parte ideea de rationalitate. Pentru a realiza un anumit obiectiv, trebuie sa fie in masura sa selecteze
cursul optim de actiune luand in considerare resursele Idisponibile si alte criterii de optimizare.
(Grupul de experti la nivel inalt privind inteligenta artificialda, 2019)

Machine learning

Deep Reinf.
leaming leaming Robotics

Reasoning
Search/ Planning/
optim. Scheduling
Knowledge repr. X
and reasoning

Sursa: Grupul de experti la nivel inalt privind IA

Alte patru intrebadri provocatoare de cercetare despre IA in sistemul educational sunt (Davy Tsz
KitNg, Jac Ka Lok Leung, Samuel Kai Wah Chu, & Maggie Shen Qiao, 2023) :

Cum definesc cercetatorii termenul de "alfabetizare/familiarizare 1A"?

2. Cum i ajuta profesorii pe cursanti sa se familiarizeze in domeniul IA in ceea ce priveste
Tnvatarea conceptelor, abordarilor pedagogice si subiectelor?

3. Cum evalueaza cercetatorii abilitatile elevilor in domeniul 1A?
Care sunt preocuparile etice in domeniul familiarizarii IA?
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Cum poate fi integrata IA in educatie si cum poate fi implementata in clasa?

Exista trei abordari pentru implementarea IA in clasa, in functie de obiectivele de Tnvatare in
conformitate cuafirmatiile din articolul "Cum poate fiincorporata inteligenta artificiala in educatie?"
(School Education Gateway, 2021):

1. Tnvatarea cu IA, cu alte cuvinte, integrarea tehnologiilor 1A in sala de clasd pentru a imbunatéti
educatia elevilor si a imbunatati instruirea. Desi instrumentele si tehnologiile IA sunt dezvoltate
in principal pentru intreprinderi si industrii, exista deja mai multe instrumente IA disponibile
pentru profesorii care doresc sa utilizeze |A pentru a imbunatati invatarea elevilor.

2. Invitarea pentru IA, adicd dobandirea de noi competente necesare pentru viata si munca intr-o
lume in forma de IA. Pentru a debloca potentialul IA si pentru a face fata provocarilor intr-o lume
in forma de IA, elevii trebuie sa fie dotati cu abilitati de gandire computationala si de rezolvare
a problemelor, precum si abilitati de codificare si alfabetizare a datelor. Code Week poate oferi
profesorilor o mare varietate de resurse de predare si invatare. (Miles Berry, 2023)

3. Tnvatarea IA sau aplicarea competentelor legate de IA pentru a utiliza in mod eficient 1A si
pentrua construi instrumente si tehnologii IA. Utilizarea eficace si adecvata a sistemelor de IA
existente poate include, de exemplu, invatarea modului de utilizare a sistemelor IA prin
participarea la_bazele IA pentru scoli MOOC. (Academie, 2023)

Al in education

Al solution
Standardised curriculum does not cater to Individual needs Personalised learming

Grading and assessment is time-consuming, with an over- Al can assess open-ended questions, and in real time
reliance on mulitiple choice

Large class sizes mean children’s questions often go Virtual classroom assistants
unanswered

Chatbots can answer administrative qguestions on the fly,

Personalised communication Is almost Impossible due to
from parents, staff and students

scale

Increasing dropout rates Al ssntiment analysis
Natural language processing can identify pattems and

Plagiecism source facts

Sursa: School Education Gateway

Exista o multime de aplicatii interesante pentru IA care sugereaza modul in care se poate schimba
educatia In urmatoarele decenii. IA poate accelera invatarea personalizata, poate oferi elevilor
evaluari si feedback continuu si poate utiliza analiza invatarii pentru a diferentia procesul de
fnvatare, astfel incat acesta sa fie adaptat imediat nevoilor fiecarui elev in parte (UNESCO, 2020)
Fiind sensibila la talentele lor, IA a demonstrat deja un potential extraordinar de a ajuta elevii cu
nevoi unice. Evaluarea noilor seturi de competente si analiza predictiva pentru a reduce ratele de
abandon sunt alte doua aplicatii interesante ale IA (OCDE), precum si o metacognitie imbunatatita
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si o Tnvatare de grup de succes. Pentru a crea un grup care este cel mai potrivit pentru o anumita
activitate de colaborare, asistenta |IA pentru invatarea colaborativa utilizeaza formarea de grupuri
adaptative, facilitarea expertilor, agenti virtuali si moderatie inteligenta. (Steven Duggan & Terawe
Corporation, 2020), (Vincent-Lancrin, S & R. van der Vlies, 2020).

Cele patru aspecte ale conceptualizarii familiarizarii IA — cunoasterea si intelegerea IA, utilizarea si
aplicarea IA, evitarea si crearea eticii IA —au fost atribuite nivelurilor cognitive ale taxonomiei bloom
revizuite (Davy Tsz KitNg, Jac Ka Lok Leung, Samuel Kai Wah Chu si Maggie Shen Qiao, 2023).
"Cunoasteti si intelegeti IA" este atribuit celor doua niveluri inferioare; "utilizati si aplicati IA" n
aplicarea conceptelor, iar aplicatiile sunt atribuite nivelului de aplicare "evaluati si creati IA", sunt
atribuite primelor trei niveluri pentru a analiza, evalua si crea IA.

Create

Evaluate

Analyse

Apply

Understand

Know

Produce new or original work
Design, assemble, construct, build & develop Al applications

Justify a stand or decision
Appraise, predict, detect & justify decisions with Al applications

Draw connections among ideas
Organise, compare, decompose & abstract an Al problem

Use information in new situations
Execute, implement, use & apply Al applications in different contexts

Explain ideas or concepts
Describe, explain, interpret & demonstrate the meaning of Al

Use information in new situations
Copy, reproduce, recall & memorize Al concepts

Sursa: Conceptualizarea familiarizarii in domeniul IA: o revizuire exploratorie

Pe baza acestei taxonomii au fost propuse sase module de formare la inceput, dar dupa
modificari am concluzionat in crearea a opt module de formare enumerate mai jos cu relatia lor cu
taxonomia lui Bloom prezentata in paranteza.

122

unele
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IA STEAME modele de I[T-Scoala
invatare CY-Cyms
2 |Ain viata noastra... BG-Scoala Generatia Inteligenta
(intelegere) GR-IASA IA: Set de  artificialda in
instrumente | educatie
(ISTE)
3 Notiuni de baza despre IA BG Univ Generatia Inteligenta Un cadru integrativ pentru IA
(cunoastere) RO-univ IA: Set de @ artificiald in
! instrumente = educatie
(ISTE)
4 Predarea prin concursuri de PT-UNiv Cadrul Instruire si Generatia |A: practici de
jocuri - cooperare (aplicc“v, BG-Univ UNESCO evenimente predare
. . GR-IASA Microsoft
analizeazd)
5 Competente digitale si GR-Doukas = DigCompEdu Cadrul de Proiectarea activitatilor
familiarizarea cu datele CY-Cyms Instrument educatie digitala
. de testare pentru
(analiza) , .
online familiarizar
ea cu
prelucrarea
/procesare
a datelor
6 Construirea unui model IA GR-IASA Cognimates | Colectarea
(utilizare/ap/icare) PT-Univ Studio datelor
GR-Doukas pentru
invatare
automata
(ML)
7 Inovare - Creativitate - RO-Univ Abilitati Intel = Cadrul
Antreprenoriat IT-Scoala pentru conceptual
Inovare (SFI) = de invatare
al OCDE
8 Etica referitoare la IA CY-Univ Un ghid = Etica IA in _https://www.buckingham.ac.uk
BG-Scoala | privind etica educatie https://www.elevenjournals.com
silA

Modulul 1 - Modele de invatare IA

Introducere si descriere ampld a contextului si scopului zonei/subiectului abordat

Intentia acestui modul este de a introduce pe scurt modelele clasice de Tnvatare in conformitate cu
teoria pedagogica si apoi de a face o scurtd mentiune a functionarii inteligentei artificiale si a
aplicatiilor sale. A doua parte intentioneaza sa sprijine profesorii sa implementeze PBL legat de IA
pentru a ajuta profesorii care nu sunt experti in 1A si elevii sa inteleaga ce este IA si sa arate unele
elemente ale moduluiin care functioneaza. Aratati modul incare procesul de remaniere umana care
duce la luarea deciziilor, cum ar fi un arbore decizional, este baza unor aplicatii IA, aratand modul in
care instrumentele care utilizeaza IA sunt capabile sa analizeze si sa organizeze date si sa utilizeze
aceste date pentru a face predictii. Acest lucru poate duce la o transformare in modul de predare si
invatare.
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Obiectivele invatdrii si rezultatele invatarii sunt descrise pe partea de descrieri a diferitelor activitati
ale acestui modul:

1. Proiectarea, planificarea si implementarea utilizarii tehnologiilor digitale in diferitele etape ale
procesului de invatare
Sa utilizeze tehnologiile digitale pentru a oferi Ghid si asistentd prompte si specifice
Utilizarea tehnologiilor digitale pentru a incuraja si a imbunatati colaborarea cursantilor
Pentru a permite cursantilor sa utilizeze tehnologiile digitale ca parte a misiunilor de colaborare,
ca mijloc de imbunatatire a comunicarii, a colaborarii si a crearii de cunostinte Tn colaborare

5. Sa experimenteze si sa dezvolte noi formulare si formate pentru a oferi indrumare si asistenta
Sa utilizeze tehnologiile digitale pentru a sprijini invatarea auto-reglementata a cursantilor, adica
pentru a permite cursantilor sa planifice, sa monitorizeze si sa reflecteze asupra propriei invatari,
oferind dovezi ale progresului, sa impartaseasca informatii si sa vina cu solutii creative

7. Asigurarea accesibilitatii la resursele si activitatile de invatare, pentru toti cursantii, inclusiv
pentru cei cu nevoi speciale.

8. Sa utilizeze tehnologiile digitale pentru a raspunde nevoilor diverse de invatare ale cursantilor,
permitand cursantilor sa avanseze la diferite niveluri si viteze si sa urmeze cadi si obiective
individuale.

9. Utilizarea tehnologiilor digitale pentru a Tncuraja implicarea activa si creativa a cursantilor intr-
un subiect.

10. Utilizarea tehnologiilor digitale Tn cadrul strategiilor pedagogice care promoveaza abilitatile
transversale ale cursantilor, gandirea profunda si exprimarea creativa.

11. Pentru a deschide invatarea catre contexte noi, din lumea reald, care implica cursantii insisi in
activitati practice, investigatii stiintifice sau rezolvarea complexa a problemelor

Modulul 2 - A Tn activitatea curenta...

Introducere si descriere ampld a contextului si scopului zonei/subiectului abordat

Adoptarea globala a tehnologiilor IA in educatie transforma modul in care predam si Tnvatam.
Inteligenta artificiala este una dintre tehnicile disruptive pentru a personaliza experienta diferitelor
grupuri de Tnvatare - elevi si profesori. Modulul "IA Tn viata noastra... (intelegere)" cuprinde unitati
de formare axate pe intelegerea de catre profesori a ceea ce este IA si in ce mod ar putea fi
implementata in viata noastra.

Rezultatele invdtdrii si rezultatele invatdrii sunt descrise Tn urmatoarele parti ale acestui modul si
sunt:
Revolutia industriald 5.0. Ce este inteligenta artificiala (1A)?

2. |A, domenii de cunoastere
3. Aplicarea IA (Invatare automats (ML)/Data science)
4. Ce este un algoritm IA?

Modulul 3 - Fundamente IA
Introducere si descriere largd a contextului si scopului zonei/subiectului abordat:

Acest modul isi propune sa ajute profesorii in introducerea conceptelor, metodelor si tehnicilor
fundamentale ale inteligentei artificiale clasice si moderne. Pana la sfarsitul modulului, profesorii ar
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trebui sa fie in masura sa identifice algoritmii de baza care stau la baza IA si sa adapteze
metodologiile de predare pentru a prezenta elevilor aplicatiile de baza ale acestor fundamente
teoretice. Deasemenea, modulul abordeaza problema modalitatilor de reprezentare si procesare a
informatiilor semantice, precum si capacitatile Python si limbajul de programare logic Prolog.

Modulul este organizat in 4 parti principale:

Partea 1 - Reprezentarea, prelucrarea si rationalizarea cunostintelor
Partea 2 - Programare logica. Introducere in Prolog

Partea 3 - Cautarea, planificarea si luarea deciziilor. Un algoritm*
Partea 4 - Notiuni de baza despre programarea Python si proiectele 1A

Rezultatele invatdrii si obiectivele de invdtare

1. Modificarea si adaugarea de continut de invatare legat de principalele concepte de baza si
algoritmi IA folosind cele mai potrivite formate.

Crearea si modificati continut de Tnvatare legat de reprezentarea cunostintelor, programarea
logica si programarea Python, utilizati exemple relevante si situatii din viata reala.

Organizarea si partajarea resurselor de invatare

Evaluarea resurselor digitale legate de predare si interactiunea prin diverse tehnologii digitale
Partajarea de date, informatii si continut digital cu alti participanti la procesul de invatare
Utilizarea de instrumente si tehnologii digitale pentru procesele de invatare colaborativa si co-
crearea de noi date, resurse si cunostinte

N
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Modulul 4 — Predarea prin jocuri
Introducere si descriere ampld a contextului si scopului zonei/subiectului abordat

Acest modul va oferi profesorilor instruire cu privire la modul in care jocurile digitale si elementele
de joc pot fi utilizate pentru a motiva intrinsec elevii, facand in acelasi timp procesul de invatare mai
placut si mai antrenant. Pana la sfarsitul modulului, profesorii ar trebui sa poata identifica Tn mod
autonom jocuri utile pentru predarea IA si sa adapteze atdt metodologiile de predare, cat si
continutul la aceasta noua forma de predare. Modulul va fi, de asemenea, o problema de
concurenta vs. cooperare si modul in care elevii pot fi motivati diferit de ei.

Modulul este organizat in 4 parti principale:

Gamification & IA: concepte de baza si taxonomie

Specificarea sarcinii de Tnvatare si identificarea jocurilor digitale adecvate
Dezvoltarea resurselor digitale de invatare si a materialelor de sprijin
Feedback in timp real si mecanica progresului

MW

Obiectivele invdtdrii si rezultatele invatarii

selectarea, identificarea si sa evaluarea jocurile de invatare adecvate pentru predare si invatare
organizarea si partajarea resurselor de invatare

evaluarea resurselor digitale, legate de predarea prin jocuri

selectareaa jocurile dezvoltate folosind diverse tehnologii si algoritmi IA

interactiunea printr-o varietate de tehnologii digitale

inteleagerea mijloacelor adecvate de comunicare digitala pentru un anumit context

partajarea datelor, informatiilor si continutului digital cu alti participanti la procesul de invatare
prin intermediul tehnologiilor digitale adecvate
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8. utilizarea instrumentelor si tehnologiilor digitale pentru procesele de invatare colaborativa si
pentru crearea in comun de noi date, resurse si cunostinte

9. folosirea elementelor de joc pentru a motiva elevii sa participe la procesul de invatare

10. stimularea relatiilor interpersonale si a concurentei

11. modificarea si adaugarea de continut in conformitate cu cerintele algoritmului IA folosind cele
mai potrivite formate.

Modulul 5 - Competente digitale si familiarizare cu datele
Introducere si descriere ampld a contextului si scopuluizonei/subiectului abordat:

Acest modul va dezvolta competente digitale si familiarizare cu privire la modul in care putem cauta,
selecta, identifica, evalua, organiza, modifica datele si resursele digitale existente sau putem crea
altele noi intr-un mediu IA deja existent. Modulul este impartit la urmatoarele patru parti:

PARTEA 1: Navigarea exploratorie si procesul de continut digital si seturi de date pentru medii IA
PARTEA 2: Prelucrarea si co-crearea de continut digital de la 0 masina instruita sau pentru instruirea
masinii

PARTEA 3: Identificarea nevoilor, a metodologiilor Adapt si explorarea celor mai bune practici IA
PARTEA 4: Analizarea, proiectarea, punerea in aplicare si evaluarea activitatilor si proiectelor 1A

Obiectivele invatdrii si rezultatele invatdrii

identificarea, evaluarea, selectarea si structurarea resurselor digitale pentru predare si invatare
analiza, sa modificarea si partajarea resurselor existente si procesarea in diferite formate
procesarea de materiale digitale pentru preluarea informatiilor de la o masina instruita sau
pentru instruirea masinii
crearea In comun a unor noi resurse educationale digitale pentru formarea echipamentului

5. identificarea nevoilor tehnologice si adaptarea strategiilor, metodologiilor educationale si
raspunsurilor

6. transformarea ideilor Tn actiune, proiectarea, planificarea, implementarea si evaluarea
activitatilor si proiectelor
seletia si utilizarea de dispozitive si retele, instrumente si aplicatii digitale, pentru orice educatie
Tmbunatatirea activitatilor si practicilor digitale relevante
asigurarea unei dezvoltari profesionale continue

Modulul 6 - Construirea unui model n IA

Introducere si descriere largd a contextului si scopului zonei/subiectului abordat:

Acest modul va oferi cunostinte introductive despre cum sa construiti un model IA, inclusiv tutoriale
de instruire, validare si testare si familiarizare cu API-uri pentru codificarea Python.

Rezultatele invatdrii si obiectivele invatdrii sunt descrise in fiecare dintre urmatoarele cinci parti ale
acestui modul:

Partea 1 - Introducere in invatare automata (ML)
Partea 2 - Introducere in retelele neuronale
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Partea 3 - Algoritmi de invatare automata
Partea 4 - API pentru codificarea python
Partea 5 - Construiti un exemplu de model IA

Modulul 7 - Inovare - Creativitate - Antreprenoriat
Introducere si descriere largd a contextului si scopului zonei/subiectului abordat:

Acest modul va oferi cunostinte introductive cu privire la aspectele de baza privind modul in care IA
poate fi utilizata pentru sistemul de management al inovarii care sta la baza proiectarii si dezvoltarii
de produse sau servicii inovatoare, precum si intelegerea importantei sale in contextul celorlalte
activitati de gestionare a afacerilor.

Rezultatele invatdrii si obiectivele invatdrii sunt descrise in fiecare dintre urmatoarele cinci parti ale
acestui modul:

Partea 1 - Introducere in inovarea in domeniul IA

Partea 2 - Harta de baza - Efectuarea cercetarii aplicate in domeniul IA, de la mintile creative la
inventie si aplicarea Tn afaceri (inovare)

Partea a 3-a - Educatie de baza orientata spre afaceri in solutii IA. Studii de caz

Partea a 4-a - Ecosisteme globale de inovare ndscute, intelegere de baza cu privire la puterea de
cooperare a persoanelor creative

Partea a 5-a - Crearea si dezvoltarea unei cdi inovatoare de startup-uri, realizari ale juniorilor
Prezentare unui studiu de caz

Obiective de invatare

1. Intelegerea nevoii de inovare, a rolului sdu la nivel de intreprindere si societate si a cadrului
strategic pentru inovare

1.1. Intelegerea a ceea ce este creativitatea, inventia si inovatia in scopul este de a face

diferenta

1.2. Intelegerea puterii de cooperare
Achizitia de cunostinte de baza privind managementul inovarii la nivel de companie;
Cunoasterea tehnicilor si metodelor de stimulare a creativitatii si inovarii;
Dobandirea unor notiuni de baza privind managementul drepturilor de proprietate intelectual3;
intelegerea elementelor de bazd ale proiectelor inovative si a tehnologiei de transfer;
Stapanirea functionarii managementului inovarii prin identificarea liderilor, a echipelor
inovatoare si a retelelor inovatoare;
7. Cunoasterea instrumentelor si tehnicilor de gestionare a inovarii

oukwnN

Modulul 8 — Etica IA
Introducere si descriere ampld a contextului si scopului zonei/subiectului abordat

Dezvoltarea IA trebuie sa fie informata si puternic ghidata de cerinte etice care ar putea contribuila
evitarea prejudecatilor si, in general, la asigurarea faptului ca sistemele ofera servicii echitabile
cetatenilor. Tn acest scop, sistemele IA trebuie s& adere la mai multe cerinte operationale si tehnice,
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dintre care poate cel mai important este cel al transparentei. Sistemele trebuie sa fie in masura sa
isi explice deciziile oferind intr-un limbaj non-tehnic motivele deciziilor lor, astfel incat sa poata fi
contestate. Uniunea Europeana a elaborat mai multe documente, regulamente si pregatirea Legii
privind IA care vizeaza reglementarea acestor aspecte etice.

Obiectivele invatdrii si rezultatele invdtdrii sunt urmatoarele:

intelegerea factorii care creeazd coeziunea sociald digitala si excluziunea in societate.

Sa fie constienti de pericolele decalajului digital si ale excluderii sectoarelor societatii

Intelegerea modului in care |A poate permite diversitatea culturala in societate

Intelegerea responsabilitatii utilizarii sistemelor IA intr-un mod echitabil si nediscriminatoriu.

Constizarea efectelor secundare nedorite pe care sistemele IA le pot avea la nivel individual si

societal

6. Inteleagerea principalelor orientari privind transparenta si responsabilitatea sistemelor
necesare pentru certificarea lor etica.

7. Constizarea orientarilor si reglementarilor UE pentru construirea sistemelor de IA.

vk w N R

IA - Cadrul de competente pentru profesori

Cadrul european al competentelor digitale pentru cetateni, cunoscut si sub numele de DigComp,
ofera un instrument de imbunatatire a competentelor digitale ale cetatenilor. Publicat pentru prima
data in 2013, DigComp a devenit o referinta pentru dezvoltarea si planificarea strategica a
initiativelor de competenta digitala, atat la nivel european, cat si la nivel de stat membru. Domeniile
de competenta ale DigComp sunt urmatoarele: (Vuorikari, R., Kluzer, S., & Punie, Y., 2022)

Domeniul de competenta 1: Alfabetizarea privind informatiile si datele
Domeniul de competenta 2: Comunicare si colaborare

Domeniul de competenta 3: Crearea de continut digital

Domeniul de competenta 4: Securitate

Domeniul de competenta 5: Rezolvarea problemelor

Cadrul european pentru competentele digitale ale profesorilor (DigCompEdu) este un cadru solid
din punct de vedere stiintific care descrie ce inseamna ca profesorii sa fie competenti digital. Acesta
ofera un cadru general de referinta pentru a sprijini dezvoltarea competentelor digitale specifice
profesorului in Europa. Cele sase domenii DigCompEdu se concentreaza pe diferite aspecte ale
activitatilor profesionale ale profesorilor: (Punie, Y. & Redecker, C., 2017)

Domeniul 1: Implicare profesionala

Domeniul 2: Resurse digitale

Domeniul 3: Predarea siinvatarea

Domeniul 4: Evaluare

Domeniul 5: Responsabilizarea cursantilor

Domeniul 6: Facilitarea competentelor digitale ale cursantilor

Utilizand aceste cadre pentru competentele digitale ca punct de plecare, pentru proiect a fost creat
un cadru mai specific de competente IA - cu cinci domenii - pentru profesori. Competentele si
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abilitatile implicate n fiecare domeniu ar putea fi mapate la domeniile cognitive in taxonomia bloom
revizuita. Taxonomia lui Bloom este o abordare pentru a clasifica nivelurile de abilitati de
rationament si de gandire ordonata necesare in diferite contexte de invatare. Exista sase niveluri in
taxonomie, fiecare necesitand un nivel mai ridicat de complexitate si gandire ordonata din partea
elevilor. Nivelurile sunt intelese ca fiind succesive, astfel incat un nivel trebuie sa fie stapanit Tnainte
de nivelul urmator poate fi atins. Acest model este o teorie pedagogica clasica care stabileste
fundamentul de baza al IA predate tinerilor cursanti.

1.Predare si invdtare (Strategii, Responsabilizarea cursantilor, Evaluare)
Tnvatitura
e Dobandirea unor realizari specifice transferabile
Adaptarea accesibilitatii si incluziunii
Adaptarea diferentierii si personalizarii
Adoptarea de noi metode de predare si invatare
Utilizarea creativa a tehnologiei digitale
Eliminarea dezavantajelor
Sporirea eficacitatii predarii
Asigurarea unei dezvoltari profesionale continue
Identificarea nevoilor si a raspunsurilor tehnologice
Interactiunea prin intermediul tehnologiilor digitale
Utilizarea strategiilor de evaluare
Oferirea de feedback cursantilor

—)

nvatare

e Invitarea auto-reglementats

e Imbunétatirea activitatilor de invitare

e Implicarea activa a cursantilor

e Implementarea planurilor de invatare

2. Informare si alfabetizare digitala (surse digitale, creatie digitald, codificare)
e Aplicarea algoritmilor

Navigare critica

Dezvoltarea continutului digital

Evaluarea informatiilor si a continutului digital

Explorarea informatiilor si a continutului digital

Interactiunea prin intermediul tehnologiilor digitale

Gestionarea datelor si a continutului digital

Prelucrarea datelor si a continutului digital

3. Comunicare si colaborare (Motivatie, Lucru in echipd, impartasire, Promovare)
® Implicarea activa a cursantilor

Colaborarea prin tehnologii digitale

Comunicarea gandirii computationale

Tehnologia de comunicare receptiva

Identificarea lacunelor digitale

Interactiunea prin intermediul tehnologiilor digitale

Partajarea prin intermediul tehnologiilor digitale
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4. Creatie si inovatie (rezolvarea problemelor, gandire creativa, rationament)

Activarea activa a cursantilor

Adaptarea tehnologiei pentru a crea cunostinte
Crearea de continut receptiv

Utilizarea creativa a tehnologiei digitale
Identificarea lacunelor digitale

Cunoasterea ecosistemelor de inovare existente
Cunoasterea cadrului strategic al inovarii
Propunerea de solutii creative la probleme
Reprezentare si rationament

Rezolvarea problemelor tehnice

Utilizarea proceselor de implementare a managementului inovarii

5. Emotie si etica (Atitudini-Valori, Abilitati emotionale sociale, Confidentialitate)

Sensibilizarea cu privire la divizarea si excluderea digitala
Constientizarea orientarilor pentru sistemele etice
Protejarea confidentialitatii

Respectarea sigurantei si bunastarii

IA - Cadrul de competente pentru elevi

Pentru proiect a fost creat un cadru de competente IA - cu cinci domenii - pentru elevi, pe baza
cadrului de competente IA pentru profesori. Competentele si abilitatile din cadrul elevului sunt
aproape aceleasi ca in cadrul profesorului, cu excluderea celor care se refera la abilitatile de predare
si gestionare.

Competentele

Competentele si abilitatile
elevului

1. Tnvatare (Strategii, Responsabilizarea cursantilor, Evaluare)

Tnvitarea auto-reglementat3

Tmbunatitirea activitatilor de invatare

Implicarea activa in invatare

Implementarea planurilor de invatare

Utilizarea creativa si interactiunea cu tehnologia digitala
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Dobandirea unor realizari specifice

2. Informare si alfabetizare digitala (surse digitale, creatie digitala, codificare)

Aplicarea algoritmilor

Navigare critica

Dezvoltarea continutului digital

Evaluarea informatiilor si a continutului digital
Explorarea informatiilor si a content-ului digital
Interactiunea prin intermediul tehnologiilor digitale
Gestionarea datelor si a continutului digital
Prelucrarea datelor si a continutului digital

3. Comunicare si colaborare (Motivatie, Lucru in echipd, impartasire, Promovare)
Implicarea activa a cursantilor

Colaborarea prin tehnologii digitale

Comunicarea gandirii computationale

Tehnologia de comunicare receptiv

Identificarea lacunelor digitale

Interactiunea prin intermediul tehnologiilor digitale
Partajarea prin intermediul tehnologiilor digitale

4. Creatie si inovatie (rezolvarea problemelor, gandire creativa, rationament)
e Facilitarea activa a cursantilor

e Adaptarea tehnologiei pentru a crea cunostinte

® Crearea de continut in mod receptiv

e Folosirea in mod creativ a tehnologiei digitale

e Identificarea lacunelor digitale

e Cunoasterea ecosistemelor de inovare existente

e Cunoasterea cadrului strategic de inovare

® Propunerea de solutii creative la probleme

® Reprezentare si rationament

e Rezolvarea problemelor tehnice

e Utilizarea proceselor de implementare a managementului inovarii

5. Emotie si etica (Atitudini-Valori, Abilitati emotionale sociale, Confidentialitate)

Constientizarea diviziunii si excluderii digitale

Constientizarea liniilor directoare pentru sistemele eticeRespectarea sigurantei si bunastarii
Protejarea vietii private

Respectarea sigurantei si a bunastarii

3. PLANURI DE INVATARE SI CREATIVITATE (Descrierea planurilor L&C)

Pe parcursul elaborarii acestui rezultat, partnerii proiectului au creat urmatoarele planuri 16+1 L&C
(o introducere si 2 planuri L&C pentru cele 8 module, mentionate la capitolul anterior):

Planul introductiv L&C: Aplicatii ale IA in lumea reala pentru imbunatatirea calitatii vietii
(varste cuprinse intre 16 si 18 ani)
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Tn contextul examindrii acestui subiect, va fi util s3 se includd cooperarea mai multor experti/
profesori care acoperd o gama larga a domeniilor sensului. Astfel, se propune implicarea unui
profesor de Sociologie/ Istorie, a unui profesor de Economie, a unui profesor in domeniul STEAM si
a unui profesor de IT. Se urmareste ca elevii sa fie implicati in activitati de tip proiect care vor oferi
posibilitatea meditatiei filosofice, adresarea unor intrebarilor referitoare la etica si alte activitati
practice, precum si a contextului stiintific si a know-how-ului tehnologic care formeaza coloana
vertebrald a IA. Tn acest proces, elevii vor fi obligati sd se complaci in identificarea diferitelor aplicatii
IA in viata reala si sa studieze efectele lor asupra diferitilor factori sociali, economici si politici care
formeaza termenul de calitate a vietii.

1: IA-Modele de invatare

L&C-Plan 1.1: BYOD pentru imbunatatirea metodei de studiu si pentru sporirea succesului scolar
(varstele 15-18 ani)

Cele cinci activitati permit adresarea intrebarilor potrivite, intervievarea si incarcarea datelor in
sistem pentru a intelege metoda de studiu a elevilor si pentru a sugera modificari adecvate, daca
este necesar.

L &C-Planul 1.2: Ghici cine? (15-19 ani)

Proiectul isi propune sa arate modul in care informatiile sunt clasificate in raport cu o anumita
disciplind sau subiect: in acest exemplu, Arta. Atunci cand ne aflam in prezenta unei cantitati mari
de date, IA o poate clasifica ca un suport in analizarea informatiilor si poate fi de ajutor in luarea
deciziilor cu privire la problemele reale. Elevii vor veni sa creeze un joc de ghicitori bazat pe subiecte
din disciplinele lor.

2: |A pentru viata ...

L&C-Plan 2.1: Jucator Virtual (varstele 13-16)

Activitatile de Tnvatare sunt menite sa ilustreze modul in care IA este utilizata in jocuri, deoarece
jocurile pe calculator sunt foarte populare in randul adultilor tineri. Pe langa asta, elevii vor intelege
si cum se aplica aceiasi algoritmi in viata reala, in afaceri si in industrie.

Planul L&C 2.2: IATn STEAME (14-19 ani)

Activitatile de Tnvatare sunt axate pe a face si a intelege. Elevii inteleg mai intai conceptul de IA si
apoi isi folosesc cunostintele tehnologice pentru a prezenta aplicatiile IA in modul programare (cu
testarea codului). Acestea sunt impartite Tn echipe si au sarcina de a gasi diferite modalitati de
utilizare a IA in stiinta, afaceri, inginerie si arta.

3: Notiuni de baza privind 1A si I1A

L&C-Plan 3.1: Scenarii de rezolvare a problemelor si aplicatii de gdsire a rutelor (varste cuprinse
intre 16 si 18 ani)

Eleviilor le sunt predate initial de catre profesorul de IT, cadrele teoretice ale conceptelor de baza
IA si rezolvarea problemelor prin incercari succesive. Dupa aceea, grupuri de 5-6 elevi viziteaza un
centru turistic si studiaza cum poate fi vizitat un anumit loc turistic, in ce fel si pe ce drumuri.
Tmpreund cu profesorii de IT si geografie, grupurile aplicd algoritmi diferiti pentru a genera rute
diferite. in etapa urmétoare, profesorul IT le prezint3 algoritmul A* si grupurilor de elevi care aplicd
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algoritmul prin optimizarea rutelor create anterior. Ei calculeaza pretul functiei de cost si sugereaza
cele mai ieftine, mai rapide si mai scurte dintre rute. In cele din urma, ei fsi prezinta lucrarea.

L&C-Plan 3.2: Prolog in serviciulAl (16-18 ani)

Elevii sunt initiati de profesorul IT care le introduce in reprezentarea cunostintelor prin reguli logice
si limbajul Prolog. Elevii viziteaza apoi biblioteca scolii impreuna cu profesorul de literatura, de unde
culeg informatii si discuta despre relatiile de familie ale zeilor greci, potrivit "legendelor si miturilor
grecesti antice". In grupuri de 5-6 elevi se creeazd diferite ramuri ale arborelui genealogic ale zeilor.
Urmatoarea activitate este ca fiecare grup sa programeze arborele genealogic in Prolog, sa puna
intrebari si s3 obtina raspunsuri corecte. Tn ultima etapa a formdrii, fiecare grup prezintd rezultatele
muncii sale colegilor de clasa, profesorilor, elevilor si parintilor.

4: Predarea prin jocuri

L&C-Planul 4.1: Construiti cele mai bune, distrugeti restul! (14-18 ani)

Elevii vor invata despre structura unui set de date si procesul de colectare a datelor si despre modul
in care un model de Tnvatare automata (ML) poate fi instruit, evaluat si utilizat in productie pentru
a automatiza un proces de luarea deciziilor, in timp ce folosesc un joc de programare.

L&C-Plan 4.2: Clasificarea imaginii — Gasiti zombii (varstele 14-18 ani)

Elevii vor invata despre structura unui set de date bazat pe imagini, procesul de colectare a datelor
si modul in care un model de invatare automata (ML) poate fi instruit , evaluat si utilizat pentru a
clasifica automat imaginile in categorii folosind retele neuronale intr-o activitate bazatda pe
concurenta.

5: Competente digitale si familiarizarea cu prelucrarea/procesarea datelor

L&C-Plan 5.1: Recunoasterea si generarea imaginii-sunetului utilizand seturi de date (varste
cuprinse intre 12 si 15 ani)

Cum se analizeaza un set de date. Cum un computer versus un om analizeaza o imagine. Modul in
care viziunea computerizata si IA pot avea un impact in activitatile noastre de zi cu zi. Se propune
recunoasterea faciala si identificarea beneficiilor sale cu un joc interactiv in sala de clasa. Se propune
utilizarea tehnologiei de grupare a imaginilor in clasa pentru a observa cum poate fi un instrument
util in activitatile zilnice, la indemana tuturor .

L&C-Plan 5.2: Asistent digital in clasa (cu varste cuprinse intre 12 si 15 ani)

Asistentii digitali (de exemplu, ChatGPT, Alexa, Siri, Google Assistant) au facut deja parte din viata
noastra de zi cu zi, asa ca trebuie ca fiecare sa invatam de la elevii nostri modul de a le folosi. Recent,
a fost prezentat un nou instrument de ultima ora — a fost prezentat chatbot-ul IA si a fost adoptat in
educatie. In consecintd, au fost create noi scenarii educationale, indeplinind in acelasi timp
obiectivele invatarii eficiente pentru elevi. Planul de finvatare se bazeaza pe colaborarea
departamentelor de educatie digitala si limbi straine.

6: Construirea unui model IA

L&C-Plan 6.1: IA Virtual Doctor (16-18 ani)
intelegerea coreldrii datelor poate fi o cunoastere valoroasd pentru elevi. Astfel de corelatii sunt
prezente intre datele privind simptomele si datele de diagnostic specifice bolii. Elevii pot invata
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conceptul de intrare-iesire a informaticii prin crearea unui doctor virtual. Cel mai important, ei vor
putea folosi instrumente NLP pentru dezvoltarea unui prim prototip.

L&C-Plan 6.2: Chatbot de orientare a profesiei |A (cu varste cuprinse intre 16 si 18 ani)

Orientarea in cariera in era caracterizata de schimbari abrupte privind ocupare fortei de munca este
esentiala pentru tinerii elevi de astazi. Pana in prezent, au fost efectuate doar cercetari limitate
privind utilizarea inteligentei artificiale pentru a sprijini orientarea in Tnvatamantul primar si
secundar si in profesii. Acest plan L&C va oferi un ghid pentru a crea un chatbot IA care ii va ajuta
pe elevi sa exploreze profesii de care ar putea fi interesati, in functie de abilitatile lor hardware si
software si de personalitatea lor. n acest fel, elevii vor aprecia importanta utilizdrii inteligentei
artificiale pentru a sprijini orientarea in cariera in educatie si pentru a se familiariza cu inteligenta
cognitiva.

7: Inovare - Creativitate - Antreprenoriat

Planul L&C 7.1: Inovarea in domeniul IA — Instrumente de predare (varste cuprinse intre 13 si 18
ani)

Elevii sunt implicati intr-un proces de simulare a inovatiei folosind instrumente adecvate. Procesul
este urmat de evaluarea rezultatelor. Se predau problemele de baza si etapele procesului de
inovare, de la formularea problemei si a scopului pana la prezentarea finald a rezultatelor si
concluziilor.

Planul L&C 7.2: Competente viitoare in domeniul IA (varste cuprinse intre 16 si 18 ani)

Designul de produs bazat pe IA pentru viatd necesita abilitati in robotica, procesarea limbajului
natural, viziune computerizata, stiinta datelor, modelare si design modern. Abilitatile IA fundame
ntale sunt legate de limbaje de programare (Python, R, Julia, C++, C#, Java, JavaScript, Shell,
TypeScript, Scala etc.), cadre (TensorFlow, Pytorch etc.), metode de analiza a datelor si algoritmi de
invatare automata (pe baza de algebra liniara si statistica), tehnici de procesare a semnalului
(necesare pentru implementarea extractiei viitoare n invatarea profunda si viziunea computerului
in general), arhitecturi de retele neuronale, tehnici de proiectare a serviciilor (cum ar fi chatboti,
sisteme expert) si securitate cibernetica. Elevii trebuie sa detina deasemenea si alte abilitati, cum
ar fi: abilitati de comunicare si vizualizare, colaborare, gandire criticd si rezolvarea problemelor.

8: Etica IA

Planul L&C 8.1: Ce este etica IA si IA de incredere? (15-17 ani)

Ce este etica IA? Este un termen umbreld pentru atitudini etice, cum ar fi libertatea morala de a
alege, criza existentiald / superinteligentd, aderarea (sau nu) la valorile morale umane si de
incredere. Acest plan de invatare si activitate le cere elevilor sa ia in considerare intrebari etice
atemporale, perspective diverse si chiar zone gri/incerte pe masura ce incep sa-si construiasca
propriile idei despre cum sa determine daca un sistem IA este dezvoltat, proiectat si utilizat din
punct de vedere etic. Aceasta face presupunerea fundamentala ca IA etica este o responsabilitate
comuna. Cele doua activitati principale se bazeaza in principal pe un set de 7 cerinte-cheie ale
"Ghidurilor in materie de etica pentru |IA de incredere" prezentate de Grupul de experti la nivel inalt
privind inteligenta artificiala, stabilite de Comisia Europeana si prin resursele proiectului Erasmus+
"Trustworthy Al".
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L&C-Plan 8.2: Cine detine controlul? (15-17 ani)

Recunoasteti ca, folosind informatiile personale colectate online, algoritmii si aplicatiile inteligente
artificial creeaza profiluri ale persoanelor sau grupurilor de persoane care impartdsesc caracteristici
(cum ar fi varsta, nivelul de grad sau membri ai clubului) pentru a prezice ce informatii online - sub
forma de reclame, rezultate de cdutare, videoclipuri sau alte informatii - persoanele din aceste
grupuri vor gasi interesante sau vor obtine anumite opinii. Principalele metode folosite pentru
aceastd cadere in domeniul Tnvatare automata (ML) in IA sunt prezentate in cadrul proeictului. O
problema majora a acestui proces este ca poate bloca oamenii in interesul lor actual, ceea ce devine
un obstacol in deschiderea de noi interese.
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ANNEX 1 - EUROPEAN & NATIONAL REPORTS WITH RELATED PRACTICES

PART A: Level of Integration of Al in Secondary Schools (for Students)

Bulgaria

The level of Integration of Al in Secondary Schools as formal education for Bulgaria is synopsized
by:

e The National Programme "Information and Communication Technologies (ICT) in the SYSTEM
OF Pre-School and School Education” 2021 which comprises a set of activities to provide modern
means of access to educational resources and training in the school education system, as well
as sustainable development of the supporting educational network infrastructure with
possibility of future expansion and phased coverage of each educational institution.

e The formal training in profiled classes in Al which is conducted from the academic year 2019-
2020 at the Mathematical High School in Plovdiv. In 2021, experimental training began in
vocational classes in the specialty "Al Programming" in vocational high schools in Varna and
Burgas.

e Furthermore, for the new 2022-23 school year, admission has been announced in the specialty
"Al Programming" in 7 high schools with admission after 7th grade.

As far as informal education is considered, in several schools it was introduced as an elective profiled
discipline "Artificial Intelligence" for students in profiled classes "Software and Hardware Sciences".
In the last two years, interest clubs in the field of Artificial Intelligence have been experimentally
established, as well as robotics clubs in many secondary schools in Bulgaria. Development of a
network of vocational schools with a focus on high technology (high-tech vocational schools) in close
cooperation with business and higher education within the regional education ecosystem to create
a critical mass of professionals and trained candidate students.

Cyprus

In the Cypriot schools (primary and secondary), presently, there are very few elements in the area
of Al. But, in line with the decisions of the European Council, the following actions are in the planning
of the Education system:

e Promotion of policies that will release resources in order to upgrade school equipment for the
development of digital education. This means hardware, infrastructure, connectivity and
software improvements, and the connection of Public Schools of all levels with high-speed
networks.
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e Promotion of academic and/or research projects at transnational level aimed at promoting
research and innovation in the field of Al.

e Organization of Competitions at European level that will aim at the development of the interest
and the involvement of the European Student Community with Al issues

Various organisations and schools are promoting activities in the area of robotics in the form of
projects and other activities. Among these the Cyprus Computer Society has announced a
competition on robotics.

There is only reference to the area on occasional cases e.g., in the context of projects in such areas
as robotics and so on. Also depending on the initiative of the teacher there are suggestions for
consideration of some areas of Al, through references or projects.

Greece

The following summarizes Greece's level of integration of Al into secondary schools providing formal
education:

1. Teaching Artificial Intelligence in Primary, Secondary and Post-Secondary Public Education
in Greece

“According to CEDEFOP's European Skills Index, Greece ranks last with 17% (with an EU average of
66%) in terms of skills matching, lagging significantly behind in terms of skills development. So, the
proposals refer to digital skills development, always in line with Al as well as training activities at
every level of Primary and Secondary Education.”

2. Artificial intelligence in the field of education

In the field of education, the use of Al has not yet reached the level of widespread use, but the
choice of its adoption by large companies in the field and the research that is done, give the certainty
that soon (and perhaps much earlier than we would expect) teachers and trainees will see
applications in their daily practice. Closer to implementation seems to be the automatic production
of exam material, where, by providing a "body" of books, notes, presentations and giving some
guidelines, a number of questions / exercises for practice / examination can be produced. Similarly,
control systems of the work produced by the trainees. Apart from plagiarism detection systems,
which are partly based on Al techniques, but mainly on fast data processing systems, the control
will consist of detecting "abrupt" changes in the structure of the texts, the way of approaching
issues, etc.

Italy

Italy has adopted, with the passage to the Council of Ministers, the Strategic Program for Artificial
Intelligence (Al) 2022-2024, the result of the joint work of the Ministry of University and Research,
the Ministry of Economic Development and the Minister for technological innovation and digital
transition and thanks to the support of the working group on the National Strategy for Artificial
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Intelligence. In line with the European Strategy, the Program outlines twenty-four policies to be
implemented over the next three years to enhance the Al system in Italy, through the creation and
enhancement of skills, research, development programs and Al applications.

Within the initiatives dedicated to talents and skills, interventions are planned to increase the
number of doctorates and attract the best researchers to Italy, both in the fields of fundamental
and applied research. At the same time, the program includes policies both to promote courses and
careers in STEM subjects Integrate activities, methodologies and contents aimed at the
development of STEM subjects in the curricula of all school cycles and to expand Al in ITS ("Higher
Technical Institutes") Expand programming courses and include applied Al courses and internships
across all ITSi curricula.

At the Piersanti Mattarella school in Modena, at lower secondary school level, artificial intelligence
enters the curriculum. The agreement between the Institute 3 of Modena and the local
Ammagamma company - called "Syllabus" - has already provided theory and laboratory for two
years "through a path of several disciplines". Right from the start, the mathematical models that are
the basis of Al are studied in depth and a first programming attempt is developed, then Informatics.

Blakeley H. Payne, who developed his own curriculum proposal to teach artificial intelligence at
school involved more than two hundred students between the ages of nine and fourteen, to
experiment with his teaching plan, which is public and also welcomes suggestions and proposals.

Portugal

In Portugal there is no specific focus on Artificial Intelligence, but on Digital Skills in which it is
indirectly included. National Initiative for Digital Skills .2030 (INCoDe.2030) had its public launch in
early 2017 and has already had many results. INCoDe.2030, in its current format, is not exactly a
program in the conventional sense. It is yet another agenda (or a mission) that seeks to stimulate a
wide range of public and private partners, build or activate networks, with a view to improving the
country's situation in relation to Digital, namely by promoting skills and access and working
conditions. as well as specialized training and research in advanced areas.

Given the considerable breadth of the domains involved, INCoDe.2030 is organized into 5 axes:
inclusion, education, qualification, specialization and research. Each of those axes has a
coordination responsible for both the promotion of actions that fall within its scope, and the
reporting of what has been achieved. Thus, what is described below is a succinct presentation
separated by axis, referring, however, to other documents the descriptive expansion of these same
activities. Here, particular emphasis will be given to education.

There are also references for:
1. Extension of ICT in basic education curricula

2. Development of digital educational resources
3. Promotion and dissemination of programming, robotics and digital literacy
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Romania

The education system in the pre-university system did not identify in the curricula Al as a distinctive
teaching field. The system has limited abilities in the schools and colleges to offer support to
students in this area and even less to personalize it to their needs. Classroom teachers may use
computers and the Internet, but they lack abilities for adaptive learning platforms in order to
provide the opportunity to the students to add value and take creative benefits of learning with a
class group. Personalized instruction is rare although we assess a range of abilities in the school
systems through informal tests and more formal exams. The , passing exams" mentality, combined
with the lack of good practices and exchange of knowledge among colleges is acting as a barrier.
Educators are skeptical that the focused curriculum is allowing powerful Al to encroach on their
traditional role. Many of them distrust or do not understand Al properly. Therefore, skills and
knowledge learnt by students is very limited and out of date or less relevant to a fast-changing
workplace. Even more, besides teaching Al to the students, the teachers do not know how they cand
use Al for pedagogical purposes.

In many other countries, digital transformation has brought about positive benefits through a
network effect resulting from a larger and more connected system or good practice sharing but not
too much in our case. Despite the rigidity of the public schools, there are alternative teaching
opportunities in the private educational institutions which invest more in this area. Schools that are
part of larger 360% educational integrated systems like USH or chains of schools and colleges better
interconnected at regional level do manage to benefit from those close relationships, while the
majority do not.

PART B: Elements facilitating an Al Integration in the near Future (for Teachers)

Europe

There is an integration of Al technologies in the classroom to enhance learning and improve
teaching. Although Al tools and technologies are being developed primarily for businesses and
industries, there is already a range of Al tools for teachers wishing to use Al to enhance student
learning. Some examples of tools that can be used in STEM courses are PhotoMath, a free Al math
application, and Seek by iNaturalist, an application that helps identify items from photos. Verse by
Verse can be used for language lessons, with which students can write a poem with the help of Al
and learn about American poets and Duolingo, for learning foreign languages. Newspaper
Navigator, a tool for searching millions of historical photographs from newspapers and MuseNet,
can be used for social science, art, and music lessons, to explore and create music. Tools such as
Socratic and Brainly can be used for all subjects. Some more examples are:

Kahoot

e MsScratch
mBlock
OpenRoberta
codeBlock
MBot robot

VR glasses

Also Al Basics for Schools is an MOOC by the European Schoolnet Academy.
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Bulgaria

The strategy for the development of artificial intelligence in Bulgaria until 2030, developed by the
Bulgarian Academy of Sciences states: "Europe needs to overcome the shortage of qualified staff
through adaptation of educational systems and raising the qualification of workforce. This is even
more important for Bulgaria with the registered low level of digital skills of a large part of the
Bulgarian population. In addition to the activity of the Ministry of Education and Science for
introduction of disciplines related to acquisition of digital competencies in school education, and
planned measures to increase the role of the so-called STEM disciplines, the following specific
measures will contribute to the development of knowledge and skills needed to work in the field of
Al.

Some examples:

Training course for Al teachers, organized by Plovdiv University

Two textbooks for secondary school on the first two topics of the curriculum of the Ministry of
Education and Science have been developed and published. Three more textbooks related to
"modern Al" are to be published.

1. Artificial Intelligence. Solve problems through search

2. Artificial Intelligence. Presentation of knowledge through logic. Logical programming

Al Cluster Bulgaria

Cyprus

Courses and Curriculum

Master’s degree in Al by the University of Cyprus: Master in Artificial Intelligence (ucy.ac.cy)

The aim of the new MSc Artificial Intelligence programme, starting in September 2022, and which
will be delivered in English, is to be a modern programme, containing a strong interdisciplinary
element as required by human-centric, explainable, and responsible artificial intelligence. Its
compulsory courses include courses on artificial intelligence and ethics, as well as on artificial
intelligence and entrepreneurship. Providing career counselling to students is a high priority, with
the aim of helping all graduates to successfully pursue an Al-related career, possibly setting up their
own start-ups.

Tools and Platforms

The Cyprus Computer Society (CCS) is a professional, scientific and independent non-profit

organization, founded in 1984 with the aim of developing, upgrading and promoting the IT sector in

Cyprus. CCS seeks to set high standards among industry professionals, recognizing the impact that

Information and Communication Technologies (ICT) has on employment, business, society and the

guality of life of the citizen. Playing a key role in connecting academics with the professional sector,
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the Association promotes key issues in the industry, especially in the fields of digital literacy,
professional skills, professionalism, education, training and research.

Greece

Courses and Curriculum

Artificial Intelligence in Secondary Education - Seminar of PEKES Western Macedonia

The Regional Directorate of Primary and Secondary Education of Western Macedonia and the
Regional Center for Educational Planning (PEKES) of Western Macedonia are organizing a seminar
which aims to present a comprehensive course through which teachers will be educated to manage
successfully, at educational and learning level, new technologies and innovation in the classroom
with emphasis on the utilization of Artificial Intelligence in Education (Artificial Intelligence in
Education).

Artificial Intelligence Open Course (includes videos pdfs etc)

The course deals with the fundamental concepts and algorithms of traditional, otherwise symbolic,
Artificial Intelligence. It delves into problem solving with search algorithms, competitive games,
constraint satisfaction problems, propositional logic and first order logic. It thus prepares the
student to proceed to more modern subjects of Artificial Intelligence, such as probabilistic reasoning
and machine learning.

Seminar "Artificial Intelligence in Primary Education"

The Regional Directorate of Primary and Secondary Education of Western Macedonia and the
Regional Center for Educational Planning (PEKES) of Western Macedonia are organizing a seminar
which aims to present a comprehensive course through which teachers will be able to more
successfully manage, at educational and learning level, new technologies and innovation in the
classroom with emphasis on the utilization of Artificial Intelligence in Education (Artificial
Intelligence in Education).

Webinar - NTUA in the Age of Artificial Intelligence and Big Data - Actions and Challenges in Research
and Education

On April 13, 2022, NTUA organized a webinar entitled "NTUA in the era of Artificial Intelligence and
Big Data: Actions and Challenges in Research and Education"

Italy

DeA School offers a course for teachers at the Secondary School of First degree, Secondary School
of Il degree. The course will focus on how to introduce Artificial Intelligence in secondary school.
Project-based Learning will be the basis of the path. Teachers will be able to experience firsthand
the training of Machine Learning algorithms and the construction of smartphone apps based on
Artificial Intelligence.
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Link: https://formazione.deascuola.it/offerta-formativa/evento/intelligenza-artificiale-e-machine-

learning/

Mathematics and data science with digital technologies # 4 lower and upper secondary school
Link: https://scuolafutura.pubblica.istruzione.it/matematica-e-scienza-dei-dati-con-le-tecnologie-
digitali-4-scuola-secondaria-di-primo-e-secondo-grado

There are software and apps to capture the level of concentration of the students.

Carnegie Learning was born as a startup app of the University of Pittsburgh. It offers schools digital
platforms that use "Al" to provide students with learning material. Test and feedback, from
kindergarten to university level. In addition, the platform creates tests / challenges for the various
levels of education that identify gaps in knowledge. So, you know where and how students can catch
up, before moving on to new topics.

Artificial intelligence tools can help make classrooms global and open to the active participation of
all. Including those who speak different languages or who may have vision or hearing problems.

Another example: Presentation Translator is a free plug-in for PowerPoint that creates subtitles in
real time while the teacher is explaining something.

Link: https://www.digitaleducationlab.it/blog/intelligenza-artificiale-e-apprendimento/

Portugal

In-service teacher training (in primary and secondary education)

a) Short-term Training Actions

e Collaborative work and digital citizenship, among other topics — more than 1000 teachers
participated;

® Learning Laboratories: 84 training actions, which involved 1796 teachers;

* Regional events of the “Programming and Robotics in Basic Education” initiative: 5 events were
held on the Continent and Islands, involving around 500 teachers

b) MOOC (Massive Open Online Course) in the following areas:

e Collaborative work on eTwinning: two editions, with a total of 1690 teachers, having completed
428;

e Learning scenarios and stories: three editions, in a total of 2671 teachers, having completed 616;
e Curricular Autonomy and Flexibility Project: two editions, with a total of 6426 trainees, having
completed 1510.

Under development:

e Curriculum Guidelines for ICT in the 1st CEB, aimed at teachers of this cycle;
e Bullying and cyberbullying, aimed at all educational agents;

e Cybersecurity, involving security forces.

c¢) Training workshops:
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e “Introduction to Basic Education Programming — train trainers” — 3 classes involving 60 teachers.
e “Learning laboratories: learning scenarios and stories” — 7 classes involving 108 teachers from
the Mainland and Islands;

* “Active Learning Strategies using ICT” — 6 classes involving 80 teachers;

* “Collaborative work in eTwinning” - 3 classes involving 220 teachers.

d) Others:
e The “Programming and Robotics in Basic Education” initiative in the 2017/2018 school year
developed a set of training activities (training of trainers and training of teachers):

* 12 webinars were held on topics related to the Curricular Autonomy and Flexibility project;

Link: https://www.incode2030.gov.pt

Romania

Courses Curriculum

ISB Primary follows the National Curriculum of English and Wales. This is supported by the
Cambridge Curriculum. The curriculum is adapted to reflect the international nature of the school
as well as the local Romanian setting. The Cambridge YLE programmes- Beginners Movers and Flyers
as part of ESL programme are offered.

Student perspective

The demands placed on teachers in the classroom have undergone significant shifts (beyond things
like the increasing paperwork burden). Teachers' expectations have shifted dramatically due to
dramatic transformations in numerous national education policy frameworks and an increasingly
diverse student body. As a result of these developments, Romania tends to introduce newer, more
demanding national content standards, which require students to demonstrate mastery in the
disciplinary practices that require them to use their knowledge rather than just understanding the
concepts. In addition, the use of technology by teachers as a vehicle for learning, a means of
communicating with parents, and a means of exchanging ideas with other educators has grown in
importance. Romanian students and the younger generation seem to be more interested in Al, ML
(machine learning) and XR (eXtended Reality) than some teachers as the research indicates.

https://www.mdpi.com/2071-1050/14/10/5842
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PART C: Al in Education Practices

Bulgaria

Over the next 10 years, the Bulgarian state will invest BGN 170 million in the first of its kind in
Eastern Europe Institute of Computer Science, Artificial Intelligence and Technology INSAIT. It is
established in partnership between Sofia University "St. Kliment Ohridski” and two of the leading
technological universities in the world - the Swiss ETH Zurich and EPFL. INSAIT was officially started
in 2022 in Sofia. One of the goals of the Institute is to support the education system in the process
of learning with Al and the implementation of curricula and Al study methodologies at all levels of
education.

During the last two school years in Plovdiv district at the High School "St. St. Cyril and Methodius”-
Asenovgrad and at the High School “Prof. Dr. Asen Zlatarov"- Parvomay was introduced the study
of Artificial Intelligence as an optional module in the specialized training of Xl and Xl class, profile"
Software and Hardware Sciences ".

Links: https://susskm.com/, sou-zlatarov.org

Formal training in profiled classes in Al is conducted from the academic year 2019-2020 at the
Mathematical High School in Plovdiv. In 2021, experimental training began in vocational classes in
the specialty "Al Programming" in vocational high schools in Varna and Burgas.

e Four innovative classes in Mathematical High School Plovdiv, 2019-2020 school year -
https://www.omg-bg.com/

e One vocational class in “Al Programming” in Vocational School of Computer Programming and
Innovation, Burgas: https://www.codingburgas.bg/

e One vocational class in “Al Programming” in Vocational School of Computer Modeling and
Computer Systems, Varna, https://itpg-varna.bg.

IWD Hackathon 2022 - Teens in Al runs annual Global Hackathons. The objectives of the event are:
Strengthen young people’s understanding of/ exposure to Al, critical thinking, ethics and team
collaboration; Use Al as a tool for social impact; Encourage young people to use Al for social good;
Incubate new Al products, business, and project ideas.

Digital National Alliance (DNA) is an EC-led multi-stakeholder partnership created to tackle the lack
of digital skills in Bulgaria. DNA was created in June 2014. As a result of the events, over 100 children
from different backgrounds, with zero technical skills and with extensive experience in programming
as well, developed nearly 20 innovative Al-based projects, the best of which were evaluated by the
international jury of Tees in Al.

Cyprus

The Pancyprian Competition Robotex Cyprus is organized on an annual basis by the Cyprus
Computer Society in collaboration with a plethora of organizations. The aims of the event are to
upgrade the field of educational robotics, to introduce robotic technology in the educational
process, to upgrade the STEAM scientific fields (Science, Technology, Engineering, Arts,
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Mathematics) and to promote new forms of learning. The goals of the event are to attract students
in STEAM areas, to develop 21st century skills, interdisciplinary analysis and problem solving, to
develop a spirit of communication, teamwork and collaboration between pupils / students and
teachers / academics and to learn basic code principles for solving problems.

The Pancyprian Educational Robotics Competition (WRO Cyprus) is a unique way for students to
understand science, coding and automation, to learn to think like engineers, to develop their
problem-solving skills and to expand their creativity. By exploring these skills in a practical and
participatory way, children develop the supplies they need today and for the future, whatever
career choice they follow. The competition is addressed to students at all school levels and each
level has different educational goals, and therefore different competition categories and
competition criteria. The competition is organized by the Cyprus Computer Society in collaboration
with the educational robotics, science, technology and mathematics organization STEM Education.

Greece

s
R

Searching multiple libraries and search engines such as Google and scientific papers yielded a
PD/Training Programme that comprises a collection of diverse games and software tools that may
be used to promote Al and ML in elementary, secondary, and postsecondary education (e.g., Google
Search, ACM Digital Library, IEEE Xplore, Science Direct, Google Scholar).

Link: http://learnml.eu/

.. Elements of Al

The Elements of Al is a free online course that combines theory with practical tasks and can be taken
at your own speed with no difficult math or programming. The purpose of Elements of Al is to
demystify Al. The project's goal is to educate as many people as possible about Al, including what it
is, what it can (and can't) accomplish, and how to begin developing Al approaches.

Link: https://www.elementsofai.com/
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A unique SciFY effort that brings together all of the country's forces to learn: what Artificial
Intelligence (Al) is and is not, what opportunities and problems it presents, and how it influences
our present and future. How can we collaborate to co-create Al and make the future a better place
for everyone? Learn how to comprehend Artificial Intelligence, identify partners to help you build
new projects, and share your expertise and best practices.

Link: https://ai-in-greece.scify.org/en/

43 City

Creating mini games in arduino and C ++ and playing against the CPU, which uses an artificial
intelligence algorithm. The A.l. algorithm is implemented in 40 lines of code with dynamic decision
trees, without ready-made scripts or standard game / strategy moves. It is emphasized that no prior
knowledge is required in the above fields.

Link: https://www.citylab.gr/en/blog.html

Italy

Artificial intelligence in education: The three paradigms

Artificial intelligence in education (AIEd) opens new opportunities, potentials, and challenges in
educational practices. The research questions are what the different roles of Al in education are,
how Al is connected to the existing educational and learning theories, and to what extent the use
of Al technologies influence learning and instruction.

Link: Artificial intelligence in education: The three paradigms - ScienceDirect

Artificial intelligence in education

Artificial Intelligence (Al) has the potential to address some of the biggest challenges in education
today, innovate teaching and learning practices, and accelerate progress towards SDG 4. However,
rapid technological developments inevitably bring multiple risks and challenges, which have so far
outpaced policy debates and regulatory frameworks. UNESCO is committed to supporting Member
States to harness the potential of Al technologies for achieving the Education 2030 Agenda, while
ensuring that its application in educational contexts is guided by the core principles of inclusion and
equity.

UNESCO’s mandate calls inherently for a human-centred approach to Al. It aims to shift the
conversation to include Al’s role in addressing current inequalities regarding access to knowledge,
research and the diversity of cultural expressions and to ensure Al does not widen the technological
divides within and between countries. The promise of “Al for all” must be that everyone can take
advantage of the technological revolution under way and access its fruits, notably in terms of
innovation and knowledge.
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Furthermore, UNESCO has developed within the framework of the Beijing Consensus a publication
aimed at fostering the readiness of education policy-makers in artificial intelligence. This
publication, Artificial Intelligence and Education: Guidance for Policy-makers, will be of interest to
practitioners and professionals in the policy-making and education communities. It aims to generate
a shared understanding of the opportunities and challenges that Al offers for education, as well as
its implications for the core competencies needed in the Al era.

Link: https://en.unesco.org/artificial-intelligence/education

Examples of Artificial Intelligence in Education

In this article there are provided examples of ways in which Al is being pioneered and applied in
education. While the applications included are in use in some form today, one could argue that most
are still in a relatively “primitive” stage in terms of envisioned long-term objectives. Specifically:

e Smart Content — Technology that attempts to condense text books into useful tool for exam
preparation such as true or false questions

e |Intelligent Tutoring Systems — Personalized electronic tutoring customized to the learning
styles and preferences of the pupil

e Virtual Facilitators and Learning Environments — Virtual human guides and facilitators for use
in a variety of educational and therapeutic environments

Link: https://emerj.com/ai-sector-overviews/examples-of-artificial-intelligence-in-education/

How Is Al Used In Education — Real World Examples Of Today And A Peek Into The Future

While the debate regarding how much screen time is appropriate for children rages on among
educators, psychologists, and parents, it’s another emerging technology in the form of artificial
intelligence and machine learning that is beginning to alter education tools and institutions and
changing what the future might look like in education. It is expected that artificial intelligence in U.S.
Education will grow by 47.5% from 2017-2021 according to the Artificial Intelligence Market in the
US Education Sector report. Even though most experts believe the critical presence of teachers is
irreplaceable, there will be many changes to a teacher’s job and to educational best practices.

Link: https://bernardmarr.com/how-is-ai-used-in-education-real-world-examples-of-today-and-a-
peek-into-the-future/

THE ROLE OF ARTIFICIAL INTELLIGENCE IN IMPROVING EDUCATION

Artificial intelligence (Al) has touched new heights in this century, and its impact can be felt in all
parts of our life including education. The rise of Al in the education sector has been a topic of
research for many professionals, including Ido Roll and Ruth Wylie, and Wayne Holmes, Maya Bialik,
and Charles Fadel. Technology is changing the way education used to take place and Al is causing
the much-needed disruption in this sector to ensure that learning becomes easy for the students,
and teaching becomes easy for the teachers.

The objective of artificial intelligence at large is to optimize routine processes by increasing
efficiency. Here are a few ways in which Al is bringing a revolution in the education sector.
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Link: https://news.elearninginside.com/the-role-of-artificial-intelligence-in-improving-education/

Portugal

Pilot experiences and joint work around the integration of ICT in teaching and learning processes,
with schools, municipalities, the Ministry of Education, higher education institutions and
companies with some examples as:

* 10 ICT Competence Centers - CCTIC under protocols established between the Ministry of
Education carried out, in 2018, more than 200 training and awareness actions, which involved
more than 8000 teachers;

e eTwinning — collaborative projects between European schools using digital technologies: 1757
schools, 15907 teachers and 8314 registered projects in Portugal;

e Training of teachers in Digital Citizenship, in partnership with CPCJ, Sintra Ocidental covering 11
groups;

Link: https://www.incode2030.gov.pt

Digital inclusion for special needs in in-service education and training

There are 25 resource centers in mainland Portugal. The autonomous regions operate within the
scope of their respective Regional Education Departments. In mainland Portugal, 981 students were
evaluated and, of these, 719 were supported.1109 hours of training were given to a diverse
audience made up of 162 parents, 956 students, 129 assistants, 255 technicians/therapists and 2547
teachers. MOOC for teachers on Inclusive Education - in testing phase, to start in January 2019.

Link: https://www.incode2030.gov.pt

Romania

The Pepper robot, this year completes the endowment with robotics for university activities in UVT
by purchasing two SCOUT Mini Pro robots equipped with Nvidia AGX Xavier processor, with an Intel
RealSense D435 camera and a VLP-16 lidar. They will play an important role in testing and
developing algorithms and software solutions in the field of Computer Vision and Machine Learning,
of great interest for both research and the IT production sector.

Link: https://sursadevest.ro/inteligenta-artificiala-vine-in-ajutorul-studentilor-de-la-uvt-care-
aduce-doi-roboti-noi/
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PART D: Other Al Elements/Initiatives/Practices at National and/or European Level

Europe

1. The policy recommendations of the EU on the topic as expressed in the 13297/19 Note of
Council of EU in Oct 2019, under the title: Artificial intelligence in education and training - Policy
debate (Public debate in accordance with Article 8(2) of the Council's Rules of Procedure)
[proposed by the Presidency)

Well-coordinated use of Al can bring about significant improvements to society. It can help us reach

climate and sustainability goals and will bring high-impact innovations in healthcare, education,

transport, industry and many other sectors. At the same time, the uptake of Al entails a number of
potential risks and will bring about considerable socioeconomic changes. The EU must act as one,
based on European values, to promote the development and deployment of Al.

The Handbook of the Council of Europe:
Digital Citizenship Education Handbook

Digital citizenship competences define how we act and interact online. They comprise the values,
attitudes, skills and knowledge and critical understanding necessary to responsibly navigate the
constantly evolving digital world, and to shape technology to meet our own needs rather than to be
shaped by it. The Digital citizenship education handbook offers information, tools and good practice
to support the development of these competences in keeping with the Council of Europe’s vocation
to empower and protect children, enabling them to live together as equals in today’s culturally
diverse democratic societies, both on- and offline.

The Digital citizenship education handbook is intended for teachers and parents, education decision
makers and platform providers alike. It describes in depth the multiple dimensions that make up
each of 10 digital citizenship domains and includes a fact sheet on each domain providing ideas,
good practice and further references to support educators in building the competences that will
stand children in good stead when they are confronted with the challenges of tomorrow’s digital
world. The Digital citizenship education handbook is consistent with the Council of
Europe’s Reference Framework of Competences for Democratic Culture and compatible for use with
the Internet literacy handbook.

The Unesco publication on Al in Education Policy.

Artificial Intelligence (Al) has the potential to address some of the biggest challenges in education
today, innovate teaching and learning practices, and ultimately accelerate the progress towards SDG
4. However, these rapid technological developments inevitably bring multiple risks and challenges,
which have so far outpaced policy debates and regulatory frameworks. UNESCO is committed to
supporting Member States to harness the potential of Al technologies for achieving the Education
2030 Agenda, while ensuring that the application of Al in educational contexts is guided by the core
principles of inclusion and equity.

UNESCO’s mandate calls inherently for a human-centred approach to Al. It aims to shift the
conversation to include Al’s role in addressing current inequalities regarding access to knowledge,
research and the diversity of cultural expressions and to ensure Al does not widen the technological
divides within and between countries. The promise of “Al for all” must be that everyone can take
advantage of the technological revolution under way and access its fruits, notably in terms of
innovation and knowledge.
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Bulgaria

Some examples of other Al Elements are the OFFICIAL GOVERNMENTAL PROGRAMS, the NATIONAL
REPORTS and the PRIVATE SECTOR PROGRAMS.

EU Alliances and initiatives in Bulgaria

e Digital National Alliance (DNA) is an EC-led multi-stakeholder partnership created to tackle the lack
of digital skills in Bulgaria.The mission is to attract more people to the world of new technology
and support the development of the ICT sector in Bulgaria.

e Teens in Al is a multi-award-winning social impact initiative launched at the UN Al for Good
Summit 2018. It exists to increase diversity and inclusion in Artificial Intelligence. The initiative
aims to democratise Al and create opportunities for underrepresented talent and give young
people early exposure to Al for social good. Since 2015 Teens in Al reached over 9000 young
people in over 140 cities worldwide.

Teacher Training

1. One-week courses in Al for training with outstanding students and teachers at the base of
the foundation in the village of Oryahovitsa.

2. Training of Al teachers under the national program "Motivated Teachers" in 2020-2021.
year, organized by PU "P. Hilendarski”.

Others

For the next school year more schools have announced admission to professional classes for the
profession "Programmer of Al" with mandatory professional training in Al from 7th to 12th grade.
For example:

1. Professional High School of Informatics and Computer Science "Academician Blagovest Sendov"
Plovdiv

2. Vocational High School of Computer Modelling and Computer Systems, Varna

3. Paisii Hilendarski Secondary School, Plovdiv
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Greece

Y& ( ‘o 4
ARIS.* PROJECT
The project's major goal is to provide a complete and up-to-date training course in Al technologies
and practical applications, with the goal of equipping ICT workers with initiative, entrepreneurship,
and the latest digital skills needed in the workplace. Another objective of the project is to make it
easier for Al skills to be included into EU certification and standards processes.

Link: http://www.aris-project.eu/

<MDS&AI

Curriculum Development in Data Science and Artificial Intelligence (DS & Al) is a Capacity Building
in Higher Education Erasmus + KA2 Project. The Data Science and Artificial Intelligence (DS&AI)
initiative intends to establish a new MSc program in Data Science and Artificial Intelligence in Asia.
The goal of DS&AI is to produce highly competent Data Scientists and other related expertise to help
the region's ICT economy, which is in desperate need of them.

Link: https://dsai-project.eu/site/en/index

ilerreg

Greece-ltaly
Al SMART

Eurnpoan Regional Devalapment Fund  EUROPEAN UNION

The Al SMART Project intends to create a shared port network in the Adriatic-lonian region based
on the idea of "intelligent, green, and integrated ports," allowing for the creation of new green
routes connecting regional minor ports in the cross-border nations involved.

Link: https://greece-italy.eu/rlb-funded-projects/ai-smart/

Democratising Al

“This White Paper aims to set out the National Al Strategic Vision for Greece and to provide an initial
plan of action on how to achieve this vision. It aims to accelerate the adoption and development of
Al in both the private and public sectors in Greece and increase the relevant skills and the research
and development (R&D) base through the provision of the necessary Al infrastructure and enablers
that will facilitate the Democratisation of Al.

Link: http://democratisingai.gr/ai.html
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Artificial Intelligence Team

D E E P TAILOR
Al
CUBE cOpernicus TAsoRis oot tour

“The team belongs to the Management of Data, Information and Knowledge Group (MaDglK) of
the Department of Informatics and Telecommunications of the National and Kapodistrian
University of Athens. The recent research and development activities are in the following areas:
Artificial Intelligence Technologies for Earth Observation, Question Answering for Knowledge
Graphs, Artificial Intelligence for the Public Sector.”

Link: http://ai.di.uoa.gr/

An artificial intelligence centre that will gather Greece's best minds in Greece

The initiative of the 'Archimedes' centre started as a thought and today is a real project which has
guaranteed funding from the recovery fund in order to gather in Greece brilliant minds who work
on this subject. The prime minister stated, among others, that many of the issues that arise from
the application of artificial intelligence already have direct implications in the field of philosophy
and especially ethics.

Italy

The first artificial intelligence school in Europe, which allows a completely free but very high-level
course, Picampus, in Rome. It is a venture capital and start-up district, which started with the first
school in the villa in 2007 and has now reached the sixth villa. The school is totally free for students,
and a new business model has been invented in which companies - when they have an artificial
intelligence problem - sponsor students. The advantage for the latter is that they will work on real
and interesting problems, given by the best corporations in the world.

Link: https://www.youtube.com/watch?v=UvIOIPUIn U

With the intention of developing a good practice at national and European level for artificial
intelligence (Al) education in the school context, the European project Edu4Al - Artificial Intelligence
and Machine Learning to Foster 21st Century Skills was born and developed. in Secondary Education
(Erasmus + program), coordinated in Italy by the Fondazione Mondo Digitale.

Link: https://mondodigitale.org/notizie/intelligenza-artificiale-i-vantaggi-la-scuola
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Romania

XAION: one of the first platforms for Explainable Artificial Intelligence (XAl) competitions, created to
meet the industry needs for outsourcing their Al challenges. Instead of hiring an intern to
experiment with an Al prototype, why not create a competition and select the best possible solution
from a large pool of participants.

XAIBOT: A trilingual chatbot (English, Romanian, Serbian) offering guidance related to the XAl
concepts, dedicated to meet the needs of the users in the region.

XAl.Pro: A complete implementation and deployment of an XAl project with an intuitive visual
interface, to understand the power of the explainable Al technology (in Romanian).

Conclusions

The primary conclusions are that while broad usage of Al in education has not yet been attained,
large organizations' use of it in this area and the research that has been done provide confidence
that it will soon be present in instructors' and trainees' everyday work. There are virtually few Al-
related curriculum components in European schools, and the only one that does so indirectly
focuses on digital skills. Although Al is not specifically mentioned in the curriculum as a teaching
subject, several organizations and institutions of learning are pushing robotics-related projects and
other efforts.

Regarding the integration of Al into education in the future, there are many Al technologies and
platforms that may be utilized for educational purposes in addition to online courses, MOOCs,
training actions/workshops, and seminars/webinars for instructors to participate. Additionally, the
project's partners discovered a large number of Al educational practices as well as some other, more
generic Al aspects, initiatives, and practices, increasing the likelihood that Al integration in
education will take place in the near future.

A preliminary overview of the empirical research literature on Al literacy studies in the field of
education is presented in an exploratory review. Everyone, not only computer scientists, has to be
proficient in Al. We should include artificial intelligence (Al) as part of every learner's technical
literacy for the workplace and daily life in addition to reading, writing, math, and digital skills. The
concept of Al literacy, can be described as the ability to know and comprehend, utilize and apply, as
well as analyze and build Al. For the cognitive demands of the job in the future, people must prepare
themselves. In order to employ Al for the benefit of society, it is crucial to promote social
responsibility and ethical consciousness in young people.

Students have the capacity to solve problems using Al technologies in many contexts and even
develop Al-driven hardware and software to improve our society in addition to being the end
consumers. Data science, computational thinking, and multidisciplinary knowledge are all combined
in the concept of Al literacy, which interacts with Al thinking.

The technological, pedagogical, and content knowledge framework should be taken into account to
help educators educate by providing a road map for knowing how to integrate Al literacy into
classrooms successfully. K—12 students' conceptual understandings of Al need to be scaffolded, and
age-appropriate learning artifacts and curricula need to be developed to boost their motivation and
interest in learning Al. Teachers should update their understanding of Al to address issues in the
classroom, such as knowing how to use appropriate Al-enhanced tools like adaptive learning
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systems to manage their daily teaching practice and encourage customized learning to better
understand students' learning needs.

In the framework of Al literacy, future researchers and educators will create pedagogical tools (such
as collaborative project-based learning, gamification), encourage interaction and cooperation,
improve motivation and attitudes, and build a variety of learning abilities. Instead of only boosting
students' Al skills and interests, human-centered concerns are crucial to draw attention to the need
to educate people to become socially and ethically responsible users. These issues include
inclusivity, justice, accountability, transparency, and ethics.
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ANNEX 2 - NATIONAL REPORTS

Bulgaria

PLOVDIVSKI UNIVERSITET PAISIY HILENDARSKI and Prof. lvan Apostolov Private English Language School

PART A: Level of Integration of Al in Secondary Schools (for Students)

Formal The National Programme "Information and Communication Technologies (ICT) in
Education the SYSTEM OF Pre-School and School Education” 2021 comprises a set of
activities to provide modern means of access to educational resources and
training in the school education system, as well as sustainable development of
the supporting educational network infrastructure with possibility of future
expansion and phased coverage of each educational institution.

Formal training in profiled classes in Al is conducted from the academic year
2019-2020 at the Mathematical High School in Plovdiv. In 2021, experimental
training began in vocational classes in the specialty "Al Programming" in
vocational high schools in Varna and Burgas.

For the new 2022-23 school year, admission has been announced in the
specialty "Al Programming" in 7 high schools with admission after 7th grade.

In addition, the Ministry of Education and Science of the Republic of Bulgaria sets
the following main goals in the education system by 2025:

e Stimulating the development of knowledge and skills from an early age
with focus on the exact sciences and competencies for the use of
information systems and technologies.

e Development of a network of vocational schools with a focus on high
technology (high-tech vocational schools) in close cooperation with
business and higher education within the regional education ecosystem
to create a critical mass of professionals and trained candidate students;

e Building an Augmented and Virtual Reality Center in support of the
development of new forms of human-machine interface through public-
private partnership;

e Creating curricula related to artificial intelligence and digital
transformation in higher and high-tech schools vocational high schools in
cooperation with business;

e Accelerate the digital transformation in the education system through
integration of information systems of educational institutions,
introduction of online content and expanded use of educational analytics,
as well as creating online platforms for providing digital learning resources
and for individualized training.

Non Formal | In several schools it was introduced as an elective profiled discipline "Artificial
Education Intelligence" for students in profiled classes "Software and Hardware Sciences".
Students study these courses for several years after 7th grade. The main topics
are: Solving problems through search, Logic rules and logic programming,
Machine learning and Robotics.

Other In the last two years, interest clubs in the field of Artificial Intelligence have been
experimentally established, as well as robotics clubs in many secondary schools
in Bulgaria.
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Development of a network of vocational schools with a focus on high technology
(high-tech vocational schools) in close cooperation with business and higher
education within the regional education ecosystem to create a critical mass of
professionals and trained candidate students.

Elements facilitating an Al Integration in the near Future (for Teachers)

Courses, Training course for Al teachers, organized by Plovdiv University:
Curriculum Link: https://u4iliteto.bg/brezovo/course/view.php?id=297
Educational | Two textbooks for secondary school on the first two topics of the curriculum of
Material the Ministry of Education and Science have been developed and published.
Three more textbooks related to "modern Al" are to be published.
0. Artificial Intelligence. Solve problems through
search: https://goodboox.bg/index.php?route=product/product&product id=7
04
0. Artificial Intelligence. Presentation of knowledge through
logic. Logical programming:
https://bguchebnik.com/izkustven-intelekt-predstavyane-na-
znaniyata-chrez-logika-logichesko-programirane.html
Tools, Al Cluster Bulgaria:
Platforms Link: https://aicluster.bg/
Conferences 1. Stanimir Stoyanov, Todorka Glushkova, fordan Todorov, Izkustven
, intelekt. Reshavane na problemi posredstvom tlrsene, izd. Izkustva,
Publications http://www.izkustva.net/intelekt.html, 2019

2. Glushkova, T., Stoyanov, S., Tabakova-Komsalova, V., Grancharova-
Hristova, M., Krasteva, I., An Approach to Teaching Artificial Intelligence
in School, Innovative Educational Technologies, Tools and Methods for E-
learning Scientific Editor Eugenia Smyrnova-Trybulska “E-learning”, 12,
Katowice—Cieszyn 2020, pp. 257-267 DOI: 10.34916/el.2020.12.22

3. Stoyanov, S., Glushkova, T., Papancheva, R., LEARNING IN SCHOOL OF
LOGIC AND LOGICAL PROGRAMMING FOR PRESENTATION AND
PROCESSING OF KNOWLEDGE, Educations and Technologies, VOL.
11/2020, ISSUE 1, ISSN 1314-1791 (PRINT ), ISSN 2535-1214, pp. 15-
22,2020, http://www.edutechjournal.org/wp-
content/uploads/2020/12/1_2020_15-22.pdf, DOI:
http://doi.org/10.26883/2010.201.2151

4. Tabakova-Komsalova, V., Glushkova, T., Grancharova-Hristova, M.,
Krasteva, I., LEARNING TASKS IN ARTIFICIAL INTELLIGENCE EDUCATION,
Educations and Technologies, VOL. 11/2020, ISSUE 1, ISSN 1314-1791
(PRINT ), ISSN 2535-1214 (ONLINE ), pp. 15-22,2020, pp.233-240, DOI:
http://doi.org/10.26883/2010.201.2292,
http://www.edutechjournal.org/?page_id=2292&lang=en

5. Glushkova, T., Stoyanov, S., Malinova, A., A., STUDY OF ARTIFICIAL
INTELLIGENCE AND LOGICAL PROGRAMMING IN SECONDARY SCHOOL, in
Proceedings of International conference SREM’2020, pp. 245-251,
Pamporovo, 16-18 October 2020, ISBN: 978-619-202-595-3,
http://srem2020.fmi-plovdiv.org/wp-
content/uploads/2020/10/6_5_ Glushkova_Stoyanov_Malinova.pdf
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10.

11.

12.

13.

14.

Stoyanov, S. Glushkova T., IZKUSTVEN INTELEKT V UCHILISHTE —
PREDIZVIKATELSTVO, NEOBKHODIMOST, ILYUZIYA ILI REALNOST,
Matematika Plyus, br. 4, 2020, str. 25-38, ISSN 2603-4964

Stoyanov, S., Glushkova, T., Papancheva, R., Izkustven intelekt.
Predstavyane na znaniyata chrez logika. Logichesko programirane,
Izkustva, 2021, 96 str. ISBN: 978-619-7243-97-0,
http://www.izkustva.net/intelekt 2.html

Todorka Glushkova, Veneta Tabakova-Komsalova. Some aspects of the
application of artificial intelligence in school education, MATHEMATICS
AND MATHEMATICAL EDUCATION, Reports of the Fiftieth Jubilee Spring
Conference of the Union of Mathematicians in Bulgaria, 245-251, ISSN
1313-3330, http://www.math.bas.bg/ smb / 2021_PK /tom_2021 / pdf /
245-251.pdf

Tabakova-Komsalova, V., Glushkova, T., Krasteva, I., Stoyanov, S. Al
training — approaches, results, analyses and conclusions, E-learning in the
Time of COVID-19 Scientific Editor Eugenia Smyrnova-Trybulska “E-
learning”, 13, Katowice—Cieszyn 2021, pp. 176-186
https://doi.org/10.34916/el.2021.13.15, ISSN: 0094243X, 15517616
Stoyanov, S., Glushkova, T., Grancharova-Hristova, M., Tabakova-
Komsalova, V., Guidelines, ideas and approaches for Al education in
school. Knowledge structuring and semantic modeling, Education and
Technologies, vol.12, issue 1, 100-102, ISSN 1314-1791, 2021
Tabakova-Komsalova, V., Glushkova, T., Krasteva, I., Some results and
analyzes from the teaching of artificial intelligence in high school,
Education and Technologies, vol.12, issue 1, 100-102, ISSN 1314-1791,
2021

Kabaivanov, S., Al in management, New Knowledge Journal of Science /
Novo Znanie . 2020, Vol. 9 Issue 1, p11-22. 12p.

Ivanova K., Nisheva M., Eskenazi A., Angelova G., Maneva N., Artificial
Intelligence in and for Education in Bulgaria — Measures for Achievement
Reliable Intelligent Growth, Proceedings of the National Conference on
"Education and Research in the Information Society", Plovdiv, November,
2020, 007p-020p.

Strategy for the development of the Artificial intelligence in Bulgaria until
2030 (CtpaTerua 3a pa3BUTMETO Ha U3KYCTBEHUA MHTENEKT B Bbarapua ao
2030r.),
https://www.strategy.bg/StrategicDocuments/View.aspx?lang=bg-
BG&Id=1338

The strategy for the development of artificial intelligence in Bulgaria until 2030,
developed by the Bulgarian Academy of Sciences states: "Europe needs to
overcome the shortage of qualified staff through adaptation of educational
systems and raising the qualification of workforce.

This is even more important for Bulgaria with the registered low level of digital
skills of a large part of the Bulgarian population. In addition to the activity of the
Ministry of Education and Science for introduction of disciplines related to
acquisition of digital competencies in school education, and planned measures
to increase the role of the so-called STEM disciplines, the following specific
measures will contribute to the development of knowledge and skills needed to
work in the field of Al:
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e Increasing the competencies of students in the field of ethical issues, related to
the use of information technology and their rights in the conditions of the digital
world in which they live.

e Application of Al tools in education in order to improve quality, the
attractiveness and effectiveness of the learning process.

PART C: _Alin Education Practices

Practice 1: During the last two school years in Plovdiv district at the High School "St. St. Cyril
and Methodius”- Asenovgrad introduced the study of Artificial Intelligence as an
optional module in the specialized training of XI and XII class, profile" Software
and Hardware Sciences ". The training is conducted according to the curriculum
approved by the Ministry of Education and Science, using the developed
textbooks on the first topic "Solving problems through search", for XI grade, and
on the second topic "Presentation of knowledge through logic". Logical
programming ", for XII class.

In the High School "St. St. Cyril and Methodius”- Asenovgrad, there is a stability
of knowledge (about a very good 5), which is due to the study of a sufficient
number of hours (3 hours per week). Teachers working with these Al students are
confident in their work. They share that the studied Al search algorithms are
realized in the hours of the obligatory profiled preparation of the studied
programming language. In this way, students acquire lasting knowledge and skills
and motivation to continue studying the next course on the topic "Presentation
of knowledge through logic. Logical programming.

Link: https://susskm.com/

Practice 2: During the last two school years in Plovdiv district at the High School “Prof. Dr.
Asen Zlatarov"- Parvomay introduced the study of Artificial Intelligence as an
elective module in the specialized training of Xl and XlI class, profile" Software
and Hardware Sciences ". The training is conducted according to the curriculum
approved by the Ministry of Education and Science, using the developed
textbooks on the first topic "Solving problems through search", for Xl grade, and
on the second topic "Presentation of knowledge through logic". Logical
programming ", for XlI class.

The training in artificial intelligence in this school is carried out for 2 hours a
week. Sustainability is observed in knowledge, but teachers working with these
Al students are not confident enough in their work. During the training,

teachers regularly shared their difficulties, sought additional information and
shared their experiences.

From this we can conclude that due to its specifics, training in this subject
requires more time for preparation and more joint meetings and discussions
with the participation of the authors of textbooks and manuals. According to
the teachers for the second school year, continuing the training with the second
part of the textbook, including logical programming, teachers will need
additional training and additional materials to use in class.

Link: sou-zlatarov.org

Practice 3: Formal training in profiled classes in Al is conducted from the academic year
2019-2020 at the Mathematical High School in Plovdiv. In 2021, experimental
training began in vocational classes in the specialty "Al Programming" in
vocational high schools in Varna and Burgas.
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Link 1: Four innovative classes in Mathematical High School Plovdiv, 2019-2020
school year - https://www.omg-bg.com/

Link 2: One vocational class in “Al Programming” in Vocational School of
Computer Programming and Innovation, Burgas: https://www.codingburgas.bg/
Link 3: One vocational class in “Al Programming” in Vocational School of
Computer Modeling and Computer Systems, Varna, https://itpg-varna.bg.

Practice 4:

Over the next 10 years, the Bulgarian state will invest BGN 170 million in the
first of its kind in Eastern Europe Institute of Computer Science, Artificial
Intelligence and Technology INSAIT. It is established in partnership between
Sofia University "St. Kliment Ohridski” and two of the leading technological
universities in the world - the Swiss ETH Zurich and EPFL. INSAIT was officially
started in 2022 in Sofia. One of the goals of the Institute is to support the
education system in the process of learning with Al and the implementation of
curricula and Al study methodologies at all levels of education.

Source:

Practice 5:

IWD Hackathon 2022 - Teens in Al runs annual Global Hackathons. The objectives of
the event are: Strengthen young people’s understanding of/ exposure to Al, critical
thinking, ethics and team collaboration; Use Al as a tool for social impact; Encourage
young people to use Al for social good - all challenges are aligned with UN Sustainable
Development Goals; NextGen upskilling and potential development of talent pipeline;
Incubate new Al products, business, and project ideas (all ideas can be used as
inspiration to understand the new arising passions and concerns of the younger
generations); Diversity & inclusion focus at scale.

Practice 6:

Digital National Alliance (DNA) is a EC-led multi-stakeholder partnership created to
tackle the lack of digital skills in Bulgaria. DNA was created in June 2014.

During strict pandemic restrictions due to COVID-19, DNA managed to successfully
conduct two consecutive Teens in Al hackathons in an online format. This allowed the
engaging a wider range of children from all over Bulgaria, including representatives of
minority groups. As a result of the events, over 100 children from different
backgrounds, with zero technical skills and with extensive experience in programming
as well, developed nearly 20 innovative Al-based projects, the best of which were
evaluated by the international jury of Tees in Al.

PART D: Other Al Elements/Initiatives/Practices at National and/or European Level

OFFICIAL links to document / website:

GOVERNMEN | https://www.mtc.government.bg/bg/category/157/koncepciya-za-razvitieto-na-

TAL izkustveniya-intelekt-v-bulgariya-do-2030-g

PROGRAMS

NATIONAL links to document / website

REPORTS https://www.strategy.bg/StrategicDocuments/View.aspx?lang=bg-BG&Id=1338
https://www.bas.bg/wp-content/uploads/2020/07/Proposal-National-Strategy-
Al-2030-24June2020.pdf

PRIVATE links to document / website:

SECTOR https://www.uni-

PROGRAMS

sofia.bg/index.php/bul/novini/novini i s bitiya/otkrivane na instituta za kom
pyut rni nauki izkustven intelekt i tehnologii insait k m sofijskiya universit
et

https://aicluster.bg/events/teens-in-ai-bulgaria-international-womens-day-hackathon-

2022/
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https://www.uni-sofia.bg/index.php/bul/novini/novini_i_s_bitiya/otkrivane_na_instituta_za_kompyut_rni_nauki_izkustven_intelekt_i_tehnologii_insait_k_m_sofijskiya_universitet
https://aicluster.bg/events/teens-in-ai-bulgaria-international-womens-day-hackathon-2022/
https://aicluster.bg/events/teens-in-ai-bulgaria-international-womens-day-hackathon-2022/

EU Alliances
and initiatives
in Bulgaria

Digital National Alliance (DNA) is a EC-led multi-stakeholder partnership created to
tackle the lack of digital skills in Bulgaria. DNA was created in June 2014. The mission is
to attract more people to the world of new technology and support the development
of the ICT sector in Bulgaria. They provide educational and training programs for
improving children, young people and adults’ technical skills, required for the new ICT
age as well as for the current and future labour market.
https://www.digitalalliance.bg/

Teens in Al is a multi-award-winning social impact initiative launched at the UN Al for
Good Summit 2018. It exists to increase diversity and inclusion in Artificial Intelligence.
The initiative aims to democratise Al and create opportunities for underrepresented
talent through a combination of mentoring, workshops, hackathons and networking
opportunities to give young people aged 12-29 early exposure to Al for social good.
Since 2015 Teens in Al reached over 9000 young people in over 140 cities worldwide.

https://www.teensinai.com

TEACHER
TRAINING

1. Inthe last two years with the assistance of the Minyo Balkanski
Foundation (https://www.balkanski-foundation.org/education/), Prof.
Sava Grozdev, Prof. Stanimir Stoyanov, Assoc. Prof. Todorka Glushkova
and Assist. Prof. Veneta Tabakova organizes one-week courses in Al for
training with outstanding students and teachers at the base of the
foundation in the village of Oryahovitsa.

2. Training of Al teachers under the national program "Motivated
Teachers"
(http://www.sbubg.info/sbubg.php?page=11&Ilang=bg&id=5242) in
2020-2021. year, organized by PU "P. Hilendarski ”-
https://uéiliteto.bg/brezovo/course/view.php?id=297 (Guest entrance)

TEXTBOOKS
AND
TEACHING
MATERIALS

Textbooks on the first two topics of the curriculum of the Ministry of
Education and Science:
1. Artificial Intelligence. Solve problems through
search: https://goodboox.bg/index.php?route=product/product&produ
ct_id=704
2. Artificial Intelligence. Presentation of knowledge through logic. Logical
programming: https://bguchebnik.com/izkustven-intelekt-predstavyane-
na-znaniyata-chrez-logika-logichesko-programirane.html

OTHERS

For the next school year more schools have announced admission to
professional classes for the profession "Programmer of Al" with mandatory
professional training in Al from 7th to 12th grade. For example:
1. Professional High School of Informatics and Computer Science
"Academician Blagovest Sendov"
Plovdiv: https://gikn.eu/bg/programirane-na-izkustven-intelekt/
2. Vocational High School of Computer Modelling and Computer Systems,
Varna:
https://itpg-
varna.bg/%D0%BF%D1%80%D0%B8%D0%B5%D0%BC/%D1%81%D0%BF
%D0%B5%D1%86%D0%B8%D0%B0%D0%BB%D0%BD%D0%BE%D1%81%
D1%82%D0%B8-%D0%B7%D0%B0-
%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B0%D1%82%D0%B0-
2022-2023-
%D0%B3%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0/%D0%BF%D1%80
%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%B8%D1%80%D0%B0%
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https://www.digitalalliance.bg/
https://www.teensinai.com/
https://goodboox.bg/index.php?route=product/product&product_id=704
https://goodboox.bg/index.php?route=product/product&product_id=704
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D0%BD%D0%B5-%D0%BD%D0%B0-
%D0%B8%D0%B7%D0%BA%D1%83%D1%81%D1%82%D0%B2%D0%B5%
D0%BD-
%D0%B8%D0%BD%D1%82%D0%B5%D0%BB%D0%B5%D0%BA%D1%82/
1. Paisii Hilendarski Secondary School, Plovdiv:
https://paisii.info/%d0%bf%d 1%80%d0%b8%d0%b5%d0%bc-
%d0%be%d1%81%d0%bc%d0%b8-%d0%ba%d0%bb%d0%b0%d1%81/

Cyprus

CyMs

PART A:
Formal
Education

Level of Integration of Al in Secondary Schools (for Students)

In the Cypriot schools (primary and secondary), presently, there are very few
elements in the area of Al. But, in line with the decisions of the European
Council, the following actions are in the planning of the Education system:
Promotion of policies that will release resources in order to upgrade school
equipment for the development of digital education. This means hardware,
infrastructure, connectivity and software improvements, and the connection of
Public Schools of all levels with high-speed networks.

Promotion of academic and/or research projects at transnational level aimed at
promoting research and innovation in the field of Al.

Organization of Competitions at European level that will aim at the development
of the interest and the involvement of the European Student Community with Al
issues

Nonformal
Education

Various organisations and schools are promoting activities in the area of robotics
in the form of projects and other activities. Among these the Cyprus Computer
Society has announced a competition on robotics
(https://ccs.org.cy/en/competitions/robotex-cyprus-1)

Other

There is only reference to the area on occasional cases e.g. in the context of
projects in such areas as robotics and so on.

Also depending on the initiative of the teacher there are suggestions for
consideration of some areas of Al, through references or projects.

PART B: \ Elements facilitating an Al Integration in the near Future (for Teachers)

Courses,

Curriculum | Link: Master’s degree in Al by the University of Cyprus Master in Artificial Intelligence
(ucy.ac.cy)

Tools,

Platforms Link: https://ccs.org.cy/en/

PART C: \ Al in Education Practices (for all)

Practice 1:
Link: https://ccs.org.cy/en/competitions/robotex-cyprus-1

Practice 2:

Link: https://ccs.org.cy/en/competitions/wro-cyprus-5

162



https://ccs.org.cy/en/competitions/robotex-cyprus-1
https://www.cs.ucy.ac.cy/index.php/education/postgrad/master-in-artificial-intelligence
https://www.cs.ucy.ac.cy/index.php/education/postgrad/master-in-artificial-intelligence
https://ccs.org.cy/en/
https://ccs.org.cy/en/competitions/robotex-cyprus-1
https://ccs.org.cy/en/competitions/wro-cyprus-5

PART D: Other Al Elements/Initiatives/Practices at National and/or European level

1. The policy recommendations of the EU on the topic as expressed in the
13297/19 Note of Council of EU in Oct 2019, under the title: Artificial intelligence
in education and training - Policy debate (Public debate in accordance with
Article 8(2) of the Council's Rules of Procedure) [proposed by the Presidency)

2. The Handbook of the Council of Europe: Digital Citizenship Education Handbook

3. The Unesco publication on Al in Education Policy.

Link: Artificial intelligence (Al) | European Commission (europa.eu)

Link: https://rm.coe.int/16809382f9.
https://book.coe.int/en/human-rights-democratic-citizenship-and-
interculturalism/7851-digital-citizenship-education-handbook.html

Link: Artificial intelligence in education (unesco.org)

ADDENDUM

Remarks on Policy recommendations in the context of the plans of the Cyprus Educational System

By considering the Cyprus Educational System it can be seen that up to this point there are no
concrete elements in the curriculum concerning or indulging with Al at the school level. In a report
prepared by two inspectors of the Ministry of Education (APPENDIX 1) it is stated that:
The object of development of Digital Skills and related knowledge is already in the school
curriculum mainly in the range of ages 9-18 years old
This is achieved either through topics in the area or though applications supporting the
learning process or other subjects of the curriculum.
Furthermore, in this report there is reference to what is proposed by the technokrats of the Ministry
concerning the field of Al at the school level. In this context it is mentioned the need to
systematically address the social, ethical and legal issues raised by the development,
implementation and use of Al, such as transparency and accountability of algorithms, non-
discrimination, equal opportunities, freedom of expression and pluralism, media pluralism, as well
as ownership, collection, the use and dissemination of data and content; recommending the
establishment of common European guidelines and standards for the protection of privacy, while
making effective use of available data; calls for transparency in the development of algorithms and
in accountability for their use.

Going further to this report it is well mentioning what the technokrats suggest as answers to two

guestions on the Al in school that were to be discussed in the meeting of the EU ministers of

Education on the area of Al at school level during November 2019.

Q1. What kind of education and training policies and measures at EU and Member State level should

be developed to guide the design and use of Al? How can we ensure that Al benefits society as a

whole and that Europe can compete successfully globally?

Proposed Answer:

It is considered necessary to proceed with the upgrading of school equipment for the development

of digital education. This means hardware, infrastructure, connectivity and software improvements.
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The connection of Public Schools of all levels with high-speed networks needs to be upgraded, so
that students and teachers have the ability to access broadband infrastructure with high quality,
speed and safety, with the ultimate goal of achieving a quality digital learning process.

At the same time, it is important to cultivate and promote digital skills through education and the
use of Information and Communication Technologies (ICT) in order to empower and shape the
digital citizen.

Another policy that needs to be incorporated, is the integration of Digital Technologies as an
independent subject in Primary Education in order to teach programming from the first grades of
Primary School is also considered as an important policy. Strengthening of the subject of Informatics
and its application as mandatory in all grades both in the Gymnasium and Lyceum Training cycle.
Importance is also given to the expansion of the institution of the STEM program in Primary
Education, which offers the opportunity for an interdisciplinary approach to problem-solving
skills. The aim is also to create STEM Schools at all levels in order to cultivate talent in the field of
Al and develop human resources that will be able in the future to meet the needs for digital jobs.
Two equally important policies are (a) ensuring Al expertise and leveraging experts to reform the
education system, promoting Al through Education Curricula. The use of these experts for staff
training in the educational applications resulting from the use of Al is considered as something
necessary. (b) The second policy is the development and exchange of Al-themed material through
networks of Schools.

Q2. What actions could be taken by the EU together with the Member States to enable and promote
the use of Al in education and training now and within the next 10 years?

Proposed Answer:

The main actions we recommend are the following:

Promotion of policies that will release resources in order to upgrade school equipment for the
development of digital education. This means hardware, infrastructure, connectivity and software
improvements, and the connection of Public Schools of all levels with high-speed networks.
Promotion of academic and/or research projects at transnational level aimed at promoting research
and innovation in the field of Al.

Organization of Competitions at European level that will aim at the development of the interest and
the involvement of the European Student Community with Al issues.

Introduction of postgraduate programs in EU Universities in the field of Al. With the introduction
and promotion of such programmes, European citizens will acquire the necessary knowledge for
their subsequent admission to a competitive working environment but will also attract third-country
nationals to study at universities within the European Union area.

It is worth noting that decision-making and policy making on the issue of Al necessarily needs the
assistance of the various bodies of Education. As a tool and/or as a program, Al has a clearly
technical structure that offers at the same time the possibility of character and ethics development.
If this character and morality are not imbued with the values that the humanism of modern
European education carries, then we turn Al into a well-sharpened knife in the hands of a murderer,
rather than into a well-made scalpel in the hands of an experienced surgeon.

Further to the above comments it is well mentioning the following actions that are in the process of
support of the Cyprus Education System in the area of promoting activities in the field of Al at the
school level

1. The planning of offering a series of presentations on Al at the Pancyprian Gymnasium, a
historic secondary school in the country. The lectures will be offered by prof. Antonis Kakas
of the University of Cyprus,
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2. The policy recommendations of the EU on the topic as expressed in the 13297/19 Note of
Council of EU in Oct 2019, under the title: Artificial intelligence in education and training - Policy
debate (Public debate in accordance with Article 8(2) of the Council's Rules of Procedure) [proposed
by the Presidency)

The Handbook of the Council of Europe: Digital Citizenship Education Handbook

4. The Unesco publication on Al in Education Policy.

w

Greece

Doukas School

Level of Integration of Al in Secondary Schools (for Students)

Formal
Education | Teaching Artificial Intelligence in Primary, Secondary and Post-Secondary Public Education
in Greece

Link: https://www.alfavita.gr/sites/default/files/2021-05/TN.pdf

“According to CEDEFOP's European Skills Index, Greece ranks last with 17% (with an
EU average of 66%) in terms of skills matching, lagging significantly behind in terms
of skills development. So, the proposals refer to digital skills development, always in
line with Al as well as training activities at every level of Primary and Secondary
Education.”

Other Artificial intelligence in the field of education

Link: Nawdeia kat Texvntn Nonuoaouvn

In the field of education, the use of TN has not yet reached the level of widespread
use, but the choice of its adoption by large companies in the field and the research
that is done, give the certainty that soon (and perhaps much earlier than we would
expect) teachers and trainees will see applications in their daily practice. Closer to
implementation seems to be the automatic production of exam material, where, by
providing a "body" of books, notes, presentations and giving some guidelines, a
number of questions / exercises for practice / examination can be produced.
Similarly, control systems of the work produced by the trainees. Apart from
plagiarism detection systems, which are partly based on TN techniques, but mainly
on fast data processing systems, the control will consist of detecting "abrupt"
changes in the structure of the texts, the way of approaching issues, etc.

PART B: Elements facilitating an Al Integration in the near Future (for Teachers)

Courses,
Curriculu Artificial Intelligence in Secondary Education - Seminar of PEKES Western Macedonia

m
Link: https://dide-new.flo.sch.gr/techniti-noimosyni-sti-defterovathmia-ekpaidefsi-
seminario-tou-pekes-dytikis-makedonias/
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The Regional Directorate of Primary and Secondary Education of Western
Macedonia and the Regional Center for Educational Planning (PEKES) of Western
Macedonia are organizing a seminar which aims to present a comprehensive course
through which teachers will be educated to manage successfully , at educational and
learning level, new technologies and innovation in the classroom with emphasis on
the utilization of Artificial Intelligence in Education (Artificial Intelligence in
Education). The teachers of all specialties who teach in Upper Secondary Education
during the school year 2021-2022 are the target group. General Objectives are
teachers to know the basic theoretical framework of the subject of Artificial
Intelligence in Education, to acquire knowledge about the principles, goals and
directions of Artificial Intelligence in Education and to utilize tools and / or software
related to the teaching of Artificial Intelligence in Education.

Artificial Intelligence Open Course (includes videos pdfs etc)

Link:
https://opencourses.gr/opencourse.xhtml:jsessionid=7C8BEB6F7975248CB777A30D757C0
3E4?id=15603&In=el

The course deals with the fundamental concepts and algorithms of traditional,
otherwise symbolic, Artificial Intelligence. In particular, it delves into problem
solving with search algorithms, competitive games, constraint satisfaction
problems, propositional logic and first order logic. It thus prepares the student to
proceed to more modern subjects of Artificial Intelligence, such as probabilistic
reasoning and machine learning.

Seminar "Artificial Intelligence in Primary Education”

Link:https://dmaked.pde.sch.gr/anakoinoseis/anakoinoseis/1661-seminario-texniti-
noimosyni-stin-protovathmia-ekpaidefsi

The Regional Directorate of Primary and Secondary Education of Western
Macedonia and the Regional Center for Educational Planning (PEKES) of Western
Macedonia are organizing a seminar which aims to present a comprehensive course
through which teachers will be able to more successfully manage, at educational
and learning level, new technologies and innovation in the classroom with emphasis
on the utilization of Artificial Intelligence in Education (Artificial Intelligence in
Education). Teachers of all specialties who teach in Primary Schools during the
school year 2021-22 are the target group.

Webinar - NTUA in the Age of Artificial Intelligence and Big Data - Actions and Challenges
in Research and Education

Link: https://www.ntua.gr/el/ntuai

https://www.europeanschoolnetacademy.eu/courses/course-
v1:CodeWeek+Al+2021/course/

Tools,
Platforms

Integration of Al technologies in the classroom to enhance learning and improve
teaching. Although Al tools and technologies are being developed primarily for
businesses and industries, there is already a range of Al tools for teachers wishing
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to use Al to enhance student learning. Some examples of tools that can be used in
STEM courses are PhotoMath, a free Al math application, and Seek by iNaturalist,
an application that helps identify items from photos. Verse by Verse can be used for
language lessons, with which students can write a poem with the help of Al and
learn about American poets and Duolingo, for learning foreign languages.
Newspaper Navigator, a tool for searching millions of historical photographs from
newspapers and MuseNet, can be used for social science, art and music lessons, to
explore and create music. Tools such as Socratic and Brainly can be used for all
subjects.

PhotoMath,
Seek by iNaturalist,
Verse by Verse,
Duolingo,
Newspaper, Navigator,
MuseNet,
Socratic,

e Brainly
(Not national ones were found)

Conferenc
es,
Publicatio
ns

"The implementation of the requirements of Education 4.0 in Secondary Education in
Greece with emphasis on teacher training"

Link:
https://apothesis.eap.gr/bitstream/repo/47004/1/104697 Aravantinou Fatorou Aikateri
ni.pdf

“The results of the research show that the existence of a variety of training programs
is recorded, which are addressed to teachers in Greece and negotiate issues, most
of which are outdated, while they are not carried out based on the principles of adult
education and the requirements of Education 4.0. Most educators show particular
interest and intrinsic motivation for lifelong learning, however, express frustration
with the majority of the programs they have participated in, and there were a small
number of notable training programs that followed modern methodology and
themes. With regard to Education 4.0, we have seen that it has not yet been
included in the training programs, despite the clear instructions of the European
Commission in its reports on education in the Member States.”

30-06-20 Vassilis Digalakis: "The integration of digital skills and Artificial Intelligence in
Education is an indisputable necessity"

Link: https://www.minedu.gov.gr/news/45586-30-06-20-vasilis-digalakis-adiamfisvititi-
anagkaiotita-i-ensomatosi-ton-psifiakon-deksiotiton-kai-tis-texnitis-noimosynis-stin-
ekpaidefsi
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PART C:
Practice
1:

Al in Education Practices

oo

Link: http://learnml.eu/

Searching multiple libraries and search engines such as Google and scientific papers
yielded a PD/Training Programme that comprises a collection of diverse games and
software tools that may be used to promote Al and ML in elementary, secondary, and
postsecondary education (e.g., Google Search, ACM Digital Library, IEEE Xplore,
Science Direct, Google Scholar). During the search, three key words were used: topic
("Al Education," "ML Education," "CS Education"), and medium ("Game-Based
Learning," "Games for Learning"). The LearnML project intends to teach students the
essential principles of Al and machine learning using a specially created game-based
instructional toolset, bringing Al literacy to primary and secondary schools.

Practice
2:

.. Elements of Al

Link: https://www.elementsofai.com/

Adults from many backgrounds can take online (free) courses. The Elements of Al is a
free online course that combines theory with practical tasks and can be taken at your
own speed with no difficult math or programming. The purpose of Elements of Al is to
demystify Al. The project's goal is to educate as many people as possible about Al,
including what it is, what it can (and can't) accomplish, and how to begin developing
Al approaches.

Practice
3:

Link: https://ai-in-greece.scify.org/en/

A unique SciFY effort that brings together all of the country's forces to learn: what
Artificial Intelligence (Al) is and is not, what opportunities and problems it presents,
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and how it influences our present and future. How can we collaborate to co-create Al
and make the future a better place for everyone? Learn how to comprehend Artificial
Intelligence, identify partners to help you build new projects, and share your expertise
and best practices.

Practice
4:

H5City

Link: https://www.citylab.gr/en/blog.html

Creating mini games in arduino and C ++ and playing against the CPU, which uses an
artificial intelligence algorithm. The CPU will never lose, while at the same time
showing us (changing the color of the track as it successively thinks about what it will
play) whether it is going to win or not even if it happens after many moves. The A.l.
algorithm is implemented in 40 lines of code with dynamic decision trees, without
ready-made scripts or standard game / strategy moves.

The project is taught from the beginning, to children from sixth grade and above, who
after understanding 100% all the techniques (creation and connection of arduino
circuit, led matrix programming, game theory, artificial intelligence algorithm and its
implementation in C ++) proceed to implementation. It is emphasized that no prior
knowledge is required in the above fields.

PART
D:

Other Al Elements/Initiatives/Practices at National and/or European Level

L ] ‘.1. ®
ARIS'* PROJECT

Link: http://www.aris-project.eu/

An online poll was done, and 194 people with experience in Al technology and
computer advancements completed the questionnaire. The online poll focuses on the
most necessary field knowledge and abilities for working as an Al specialist. The
project's major goal is to provide a complete and up-to-date training course in Al
technologies and practical applications, with the goal of equipping ICT workers with
initiative, entrepreneurship, and the latest digital skills needed in the workplace. The
project also seeks to provide current training delivery methods and creative open-
access pedagogical materials, allowing learners to acquire and self-assess relevant
skills, as well as VET providers tools and strategies to include into their training
programs. Another objective of the project is to make it easier for Al skills to be included
into EU certification and standards processes.
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“IDS&AI

Link: https://dsai-project.eu/site/en/index

Curriculum Development in Data Science and Artificial Intelligence (DS & Al) is a
Capacity Building in Higher Education Erasmus + KA2 Project.

The Data Science and Artificial Intelligence (DS&AI) initiative intends to establish a new
MSc program in Data Science and Artificial Intelligence in Asia. The DS&AI initiative
focuses on MSc-level training, offering advanced courses and help in the development
of research skills required to create breakthrough new data-driven technologies. The
goal of DS&AI is to produce highly competent Data Scientists and other related
expertise to help the region's ICT economy, which is in desperate need of them.

1HILCTITICYy

GCreece-ltaly
Al SMART

European Regional Development Fund  EUROPEAN UNION

Link: https://greece-italy.eu/rlb-funded-projects/ai-smart/

The Al SMART Project intends to create a shared port network in the Adriatic-lonian
region based on the idea of "intelligent, green, and integrated ports," allowing for the
creation of new green routes connecting regional minor ports in the cross-border
nations involved. The project promotes the potential of short sea routes as an integral
and complementary part of intermodal TEN-T corridors for sustainable and inclusive
transport services, in line with the European 2030 Strategy's objectives for intelligent
growth based on the valorization of natural and landscape resources on both coasts
and in the hinterland.

Link: https://www.businessdaily.gr/english-edition/54860 artificial-intelligence-centre-will-
gather-greeces-best-minds-greece

The initiative of the 'Archimedes' centre started as a thought and today is a real project
which has guaranteed funding from the recovery fund in order to gather in Greece
brilliant minds who work on this subject. | am also looking forward to this", Prime
Minister Kyriakos Mitsotakis said on Wednesday speaking at an event for the
establishment of the research centre 'Archimedes' organized by 'Greece 2021' on the
subject of artificial intelligence, data science and algorithms.

The prime minister stated, among others, that many of the issues that arise from the
application of artificial intelligence already have direct implications in the field of
philosophy and especially ethics.

"Artificial intelligence allows us to see connections where the mind cannot easily see
and process. | will give three examples. Last summer we used an artificial intelligence
algorithm so that we could do an entrance test in Greece with greater accuracy than if
we had done it randomly. Consider the possibilities that exist in the field of tax revenue
collection in order to make targeted audits. | imagine that there are tools of artificial
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intelligence to regulate the operation of traffic lights on the streets and to deal with
traffic in Athens. There are too many fields", underlined Mitsotakis.

The prime minister also said that he is looking forward to a dialogue with the leading
scientists in the field on data issues related to the issues of democracy.

"The possibility of having an artificial intelligence centre that will gather the best minds
in Greece, with secured funding, is an important asset for the country, a vision that is
being put into practice and | can only be very satisfied and excited with the prospects
that the new effort opens," he added.

"In Greece we have an ecosystem of companies that develop products and applications
for the global market. Greek jobs, Greek prospects for Greek graduates from our
excellent universities", Mitsotakis stated noting, among other things, that artificial
intelligence can provide a solution to a problem that cannot be solved with classic tools.
The prime minister also referred to the possibility of such a centre to make its
judgments in an objective and meritocratic way without interventions. "We want the
quality of the work to be judged and your presence is a huge guarantee of
meritocracy," he stressed.

n E E P TAILOR
Al
CUBE cbpernicus e

Abeut

BUILDING THE EUROPEAN Al ON-
DEMAND PLATFORM, 4

Link: http://ai.di.uoa.gr/

“The team belongs to the Management of Data, Information and Knowledge
Group (MaDglK) of the Department of Informatics and Telecommunications of
the National and Kapodistrian University of Athens. The work focuses on various topics
of Artificial Intelligence, and it is done under the supervision of Professor Manolis
Koubarakis. The recent research and development activities are in the following areas:
Artificial Intelligence Technologies for Earth Observation, Question Answering for
Knowledge Graphs, Artificial Intelligence for the Public Sector.”
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ltaly

ITC PACLE MORANTE LIMBIATE

Formal
Education

Level of Integration of Al in Secondary Schools (for Students)

Italy has adopted, with the passage to the Council of Ministers, the Strategic

Program for Artificial Intelligence (Al) 2022-2024, the result of the joint work of
the Ministry of University and Research, the Ministry of Economic Development
and the Minister for technological innovation and digital transition and thanks to
the support of the working group on the National Strategy for Artificial
Intelligence. In line with the European Strategy, the Program outlines twenty-four
policies to be implemented over the next three years to enhance the Al system in
Italy, through the creation and enhancement of skills, research, development
programs and Al applications.

Within the initiatives dedicated to talents and skills, interventions are planned to
increase the number of doctorates and attract the best researchers to Italy, both
in the fields of fundamental and applied research. At the same time, the program
includes policies both to promote courses and careers in STEM subjects Integrate
activities, methodologies and contents aimed at the development of STEM
subjects in the curricula of all school cycles and to expand Al in ITS ("Higher
Technical Institutes") Expand programming courses and include applied Al courses
and internships across all ITSi curricula.

Non Formal
Education

At the Piersanti Mattarella school in Modena, at lower secondary school level,
artificial intelligence enters the curriculum. The agreement between the Institute
3 of Modena and the local Ammagamma company - called "Syllabus" - has
already provided theory and laboratory for two years "through a path of several
disciplines". Right from the start, the mathematical models that are the basis of
Al are studied in depth and a first programming attempt is developed, then
Informatics.

Other

Blakeley H. Payne, who developed his own curriculum proposal to teach artificial
intelligence at school involved more than two hundred students between the ages
of nine and fourteen, to experiment with his teaching plan, which is public and
welcomes suggestions and proposals.

Link: https://www.agendadigitale.eu/scuola-digitale/insegnare-lintelligenza-
artificiale-a-scuola-ecco-come-fare/

Courses,
Curriculum

Elements facilitating an Al Integration in the near Future (for Teachers)

DeA School offers a course for teachers at the Secondary School of First degree,
Secondary School of Il degree. The course will focus on how to introduce Artificial
Intelligence in secondary school. Project-based Learning will be the basis of the
path. Teachers will be able to experience firsthand the training of Machine
Learning algorithms and the construction of smartphone apps based on Artificial
Intelligence.

Link: https://formazione.deascuola.it/offerta-formativa/evento/intelligenza-
artificiale-e-machine-learning/
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Mathematics and data science with digital technologies # 4 lower and upper
secondary school
Link:  https://scuolafutura.pubblica.istruzione.it/matematica-e-scienza-dei-dati-
con-le-tecnologie-digitali-4-scuola-secondaria-di-primo-e-secondo-grado
Educational | It is possible to find educational material online.
Material
Link: https://www.arci.it/app/uploads/2019/11/eMedia_Robotic final IT.pdf
Link: https://learning-corner.learning.europa.eu/learning-materials/coding it
Link: https://oppi.it/wp-content/uploads/2021/01/101-111 gabbari-2.pdf
Link:Https://www.researchgate.net/publication/357578645 _Intelligenza_artificiale_e e
ducazione_un_incontro_tra_due_mondi_Rischi_e_opportunita
Link: https://www.youtube.com/watch?v=D9F4A5ItRnU
Link: https://www.youtube.com/watch?v=RtZ9g)7CyFE
Link: https://www.youtube.com/watch?v=4JN DrlvPhk
Tools, e There are software and apps to capture the level of concentration of the
Platforms students.

e Carnegie Learning was born as a startup app of the University of Pittsburgh.
It offers schools digital platforms that use "Al" to provide students with
learning material. Test and feedback, from kindergarten to university level.
In addition, the platform creates tests / challenges for the various levels of
education that identify gaps in knowledge. So, you know where and how
students can catch up, before moving on to new topics.

e Artificial intelligence tools can help make classrooms global and open to the
active participation of all. Including those who speak different languages or
who may have vision or hearing problems.

e Another example: Presentation Translator is a free plug-in for PowerPoint
that creates subtitles in real time while the teacher is explaining something.

Link: https://www.digitaleducationlab.it/blog/intelligenza-artificiale-e-apprendimento/
Conference
s Link: https://www.esero.it/webinar-su-intelligenza-artificiale-e-robotica-educativa/
Publication
s https://cordis.europa.eu/event/id/145623-the-32nd-aaai-conference-on-
artificial-intelligence/it

PART C: \ Al in Education Practices

Practice | Artificial intelligence in education (AIEd) opens new opportunities, potentials, and
1: challenges in educational practices. The research questions are what the different
roles of Al in education are, how Al is connected to the existing educational and
learning theories, and to what extent the use of Al technologies influence learning and
instruction.

Link: Artificial intelligence in education: The three paradigms - ScienceDirect

Practice
2: Link: https://en.unesco.org/artificial-intelligence/education
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Practice

3: Link: https://emerj.com/ai-sector-overviews/examples-of-artificial-intelligence-in-education/
Practice
4: Link: https://bernardmarr.com/how-is-ai-used-in-education-real-world-examples-of-today-

and-a-peek-into-the-future/

Practice
5: Link: https://news.elearninginside.com/the-role-of-artificial-intelligence-in-improving-

education/

Other Al Elements/Initiatives/Practices at National and/or European Level

The first artificial intelligence school in Europe, which allows a completely free but very
high-level course, Picampus, in Rome. It is a venture capital and start-up district, which
started with the first school in the villa in 2007 and has now reached the sixth villa. The
school is totally free for students, and a new business model has been invented in which
companies - when they have an artificial intelligence problem - sponsor students. The
advantage for the latter is that they will work on real and interesting problems, given
by the best corporations in the world.

Link: https://www.youtube.com/watch?v=UvIOIPUIn U

Portugal

Instituto Politécnico Do Porto

Level of Integration of Al in Secondary Schools (for Students)
Formal In Portugal there is no specific focus on Artificial Intelligence, but on Digital Skills
Education in which it is indirectly included. National Initiative for Digital Skills e.2030
(INCoDe.2030) had its public launch in early 2017 and has already had many
results. INCoDe.2030, in its current format, is not exactly a program in the
conventional sense. It is yet another agenda (or a mission) that seeks to
stimulate a wide range of public and private partners, build or activate
networks, with a view to improving the country's situation in relation to Digital,
namely by promoting skills and access and working conditions. as well as
specialized training and research in advanced areas.

Given the considerable breadth of the domains involved, INCoDe.2030 is
organized into 5 axes: inclusion, education, qualification, specialization and
research. Each of those axes has a coordination responsible for both the
promotion of actions that fall within its scope, and the reporting of what has
been achieved. Thus, what is described below is a succinct presentation
separated by axis, referring, however, to other documents the descriptive
expansion of these same activities. Here, particular emphasis will be given to
education.
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Non Formal | 1. Extension of ICT in basic education curricula

Education * The ICT subject was integrated into the curriculum of the schools
participating in the Curricular Autonomy and Flexibility Project. 223
schools participated in this project.

* Following the above-mentioned project, the ICT subject was integrated
into the curriculum for all grades of basic education, applying to all
schools.

* The corresponding Essential Apprenticeships were prepared, by school
year, from the 5th to the 9th grade.

¢ In the case of the 1st cycle, as it is an area of transversal curricular
integration, boosted by the globalizing dimension of teaching in this
cycle, Curricular Guidelines were produced.

Other 2. Development of digital educational resources

e They are in the initial phase of preparation, for the entire 1st Cycle, in
the subject areas of mathematics, Portuguese and science;

e Also in an initial phase, diversified educational resources on digital
citizenship are being developed.

3. Promotion and dissemination of programming, robotics and digital literacy
® Promotion and promotion of Programming and Robotics Clubs in
schools — 191 this school year, covering 10,993 students;

e Project “Programming and Robotics in Basic Education”. In 2017/18,
260 School Groups from Mainland Portugal, 74 Private Education
Institutions, 13 schools from the Autonomous Region of Madeira and 3
schools from the Autonomous Region of the Azores, the Portuguese
School of Macau and the Portuguese School of S3o Tomé and Principe
were involved. , involving 1155 professors and 64692 students;

* The UAC pilot project! - Using Arduino in the Classroom, developed in
partnership with the ICT Competence Center Entre Mar e Serra;

* DGE joined the European Programming Week (Code Week) initiative
promoted by the European Commission, through the event entitled
“Programming and Robotics 2018”, which took place on the 19th and
20th of October, involving around 90 teachers.

PART B: Elements facilitating an Al Integration in the near Future (for Teachers)

Courses, 1. In-service teacher training (in primary and secondary education)

Curriculum | a) Short-term Training Actions
¢ Collaborative work and digital citizenship, among other topics — more than 1000
teachers participated;
¢ Learning Laboratories: 84 training actions, which involved 1796 teachers;
¢ Regional events of the “Programming and Robotics in Basic Education”
initiative: 5 events were held on the Continent and Islands, involving around 500
teachers

b) MOOC (Massive Open Online Course) in the following areas:
¢ Collaborative work on eTwinning: two editions, with a total of 1690 teachers,
having completed 428;
¢ Learning scenarios and stories: three editions, in a total of 2671 teachers, having
completed 616;
e Curricular Autonomy and Flexibility Project: two editions, with a total of 6426
trainees, having completed 1510.
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Under development:
e Curriculum Guidelines for ICT in the 1st CEB, aimed at teachers of this cycle;
¢ Bullying and cyberbullying, aimed at all educational agents;
e Cybersecurity, involving security forces.

c¢) Training workshops:
¢ “Introduction to Basic Education Programming — train trainers” — 3 classes
involving 60 teachers.
¢ “Learning laboratories: learning scenarios and stories” — 7 classes involving 108
teachers from the Mainland and Islands;
e “Active Learning Strategies using ICT” — 6 classes involving 80 teachers;
¢ “Collaborative work in eTwinning” - 3 classes involving 220 teachers.

d) Others:
* The “Programming and Robotics in Basic Education” initiative in the 2017/2018
school year developed a set of training activities (training of trainers and training
of teachers):
o regional events on the mainland and islands, involving around 500 teachers
o 8 follow-up national online conferences (webcasts)
the Final Event of the Project
This initiative was supported by the following partners: Microsoft, ANPRI, CCTIC
from the University of Evora, CCTIC from the ESE of Settbal and CCTIC from the
Institute of Education of the University of Lisbon.
¢ 12 webinars were held on topics related to the Curricular Autonomy and
Flexibility project;

Link: https://www.incode2030.gov.pt

PART C: Al in Education Practices

Practice | 3. Pilot experiences and joint work around the integration of ICT in teaching and learning
1: processes, with schools, municipalities, the Ministry of Education, higher education
institutions and companies
¢ 10 ICT Competence Centers - CCTIC under protocols established between the
Ministry of Education carried out, in 2018, more than 200 training and awareness
actions, which involved more than 8000 teachers;
¢ “Safer Internet Day” campaign - around 60 municipalities and more than 400
groups involved;
¢ Cybersecurity Month Campaign - around 300 groups involved;
¢ eTwinning — collaborative projects between European schools using digital
technologies: 1757 schools, 15907 teachers and 8314 registered projects in
Portugal;
¢ Training of teachers in Digital Citizenship, in partnership with CPCJ, Sintra
Ocidental covering 11 groups;
* Apps for Good Project - 217 schools involved;
¢ Mathematics Project and Khan Academy — partnership with the PT Foundation to
translate educational resources into mathematics;
* Milage Learn+ - teaching and learning mathematics with mobile devices: covers
more than 4000 students;
* Teachers Try Science — project in the area of science and ICT, in partnership with
IBM: students and teachers from 10 groups participate;
e Tell us a Story (digital stories produced by children): 512 classes from JI to 4th
grade have already participated;
¢ Seguranet Challenges — 30,000 participants, including students, parents and
teachers;
e Digital Leaders — 700 students and around 100 teachers, influenced more than
12,000 people on issues of safe Internet use;
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¢ Digital Security Seal — currently around 300 groups participate and more than 250
seals have been awarded;
¢ National Defense Day — more than 100,000 young adults were trained on issues of
safe Internet use;
¢ Partnership between the Union of Journalists and the Directorate-General for
Education, on Media Education — “Media Literacy” Pilot — 30 schools participate,
involving around 90 teachers;
¢ Portugal Code Movement —in 2017 it involved 813 schools on the mainland and
islands.

Link: https://www.incode2030.gov.pt

Practice | 2. Digital inclusion for special needs in in-service education and training

2: ¢ There are 25 resource centers in mainland Portugal. The autonomous regions
operate within the scope of their respective Regional Education Departments.
¢ In mainland Portugal, 981 students were evaluated and, of these, 719 were
supported.
¢ 1109 hours of training were given to a diverse audience made up of 162 parents,
956 students, 129 assistants, 255 technicians/therapists and 2547 teachers.
* MOOC for teachers on Inclusive Education - in testing phase, to start in January
2019.

Link: https://www.incode2030.gov.pt

Romania

Universitatea Spiru Haret

Formal https://upb.ro/en/faculties/
Education In Romania there are universities that are in the top 200 in terms of artificial intelligence,
but we obtained a better ranking because we have neither financial power nor human
expertise. Countries that are in the top 10, have invented artificial intelligence, said Traian
Rebedea, associate professor at the Faculty of Automatic Control and Computers at the
University Politehnica of Bucharest,
All the faculties of informatics profile in Romania have at least one course of artificial
intelligence. But there are also majors with four artificial intelligence courses at bachelor's
or master's degrees

UPB has developed a group of laboratories of "Product Development" and 3D Printing,
reunited under the 3D Labs logo, in which over 70 additive manufacturing machines are
available to students. Most of our students have the opportunity to actually make these
machines’ products that shortly before they only imagined, and then modeled them in 3D,
so that they could finally hold them in their own hands and take pride in them.
As an example, the bachelor's studies, with a duration of 4 years, are generously
represented in the offer of the Faculty of Industrial Engineering and Robotics, which
includes 10 bachelor's degree programs:
Computer science applied in industrial engineering
Robotics
Industrial logistics
Machine building technology
Engineering and quality management
Industrial Economic Engineering
Digital production systems
Engineering and security in the industry
Welding engineering
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e Industrial engineering
e Industrial informatics.

In Romania there is market demand (in Bucharest there are 100 positions that cannot be

filled), but not the offer. It aims to bring to Romania the experts in the field, Romanians
from Diaspora, but also from other countries.
The International Center of Excellence in Artificial Intelligence, of UPB in partnership with
the University of Medicine and Pharmacy "Carol Davila" of Bucharest, the National
University of Theatrical and Cinematographic Art "l.L. Caragiale" and the Technical
University of the Republic of Moldova opened at the Polytechnic University of Bucharest.
The Center aims to establish partnerships and develop joint research and development
projects with national and multinational companies in Romania and to implement Al
solutions in commercial applications. Al technologies can help promote inclusive economic
growth, solve global challenges - such as climate change and improved healthcare - and
also in the fight against pandemics. The areas addressed within the center will range from
the use of Al in medical, educational applications, robotics, cyber security, to supporting
industrial areas of interest in Romania - including by formulating policies to support the
industry. Through the center of excellence, the consortium also aims to attract young
talents interested in developing the field.

https://train.uvt.ro/

The West University of Timisoara (UVT) launched in 2021 an Artificial Intelligence (Al)
HUB: "Timisoara Research in Artificial Intelligence Network (TRAIN)" - the new UVT
platform for research, innovation and development, which will have the role of knowledge
and education ecosystem based on artificial intelligence networks and algorithms. The
platform facilitates the development of Artificial Intelligence (Al) applications will be
piloted, through which UVT will become a HUB for stimulating research and educational
development in this field, in the Banat region, with a national and European perspective.
XAl.Doc:: A considerable resource of up to date and curated information on all facets of
explainable artificial intelligence.

Al.Education:: Support for Al education in the region, with internationally trained
professors and experienced practitioners. We offer machine learning, intelligent systems,
biostatistics and bioinformatics courses.

Al.Hub:: the collaborative Al forum with no boundaries between academia and industry,
offering to inter-share the knowledge existenting in the region and eventually to become
a national pole in explainable artificial intelligence (XAl) that can attract Al specialists and
industry R&D in the region. https://train.uvt.ro/

The Department of Engineering and Computer Science of Spiru Haret University is based
on a large team having expertise in Mathematics, Computer Science, and Computer
Engineering, being engaged in theoretical and applied research in scientific fields like:
Bio-mechanics and dynamic systems,

Advanced computing (numerical, data science, big data),

Special topics in Geometry and Mathematical Analysis including Fractals,

Scalable distributed systems,

Formal methods, algorithms, and data structures,

Advanced WEB technologies and databases,

Cybersecurity,

Blockchain,

Optimization methods for mobile networks,

Machine learning and special topics of Artificial intelligence and computer vision including
image/video processing and analysis,

Smart ICT,
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Data analytics,
loT, and
Software engineering for desktop, mobile and real time applications.

The graduates received training in programming (Python/Tensorflow, C++/C#, Java),
developing databases in Oracle, developing games and artificial intelligence applications
(fuzzy models, genetic models, deep learning artificial neural networks, nature-inspired
techniques, biometric models etc). If working as teachers in secondary education or high
schools, the graduates are able to teach artificial intelligence due to their strong
background in using artificial intelligence models, reasoning systems, and Al/ML tools.

Non Formal
Education

https://train.uvt.ro

Al.Education:: Support for Al education in the region, with internationally trained
professors and experienced practitioners. We offer machine learning, intelligent systems,
biostatistics and bioinformatics courses.

Al.Europa:: Scientific collaboration with ELLIS (European Lab for Learning and Intelligent
Systems) and institutional collaboration with UNITA, an alliance of six European
comprehensive research universities (http://univ-unita.eu).

Spiru Haret, a national leader in connecting digitalization and Al to the businesses is
coordinator of European Digital Innovation Hub Walachi EHub

Spiru Haret University (USH), founded in 1991, is the largest private university of
Romania. USH through its USH Pro Business centre is the main founder and coordinator of
2 national consortia of clusters - Inter-Bio (agro-ecology) and Wallachia Hub (organic
product, engineering, manufacturing, heritage). In 2018, USH co-founded and manages
DIH Smart eHub. In 2019, USH was involved in the creation of WEH, as an extended
consortium of regional clusters, hence its capacity to deliver DIH type of services. USH
created the USH Pro Business as a dedicated university-led centre for entrepreneurial
support activities, in 2015. USH Pro Business was aimed to assist companies and groups of
companies or business associations in achieving competitiveness, innovation and
internationalisation throughout the business life cycle. It also offers cluster development
services, being active in 8 clusters (manufacturing, engineering, food, IT&C, creative
industries, constructions).

USH Pro Business is the Project Coordinator and leader of Wallachia eHub
(www.wallachiaehub.ro) WEH as a mature and well-connected centre having in
composition clusters, technology transfer centres, universities and companies will develop
and improve high quality services aligned with EDIH call and best practises in the main area
— test before investing, skills and training, innovation ecosystem and networking, support
to find investment. In this respect, WEH will develop a range of high technology services in
Al, Cybersecurity, digital solutions, interoperability supported by GIS applications, logistics
engineering, precision agriculture engineering, Smart City, dual use services, urban
planning, project management, BIM, blockchain and training programs on digitalization
concepts. a. Support to find investment: This service will entail informing and collaborating
to attract national and European funds with an emphasis on financing innovation,
digitalization, and internationalisation of companies at regional and national level. The
partners of the WEH have successfully used workshops, training courses, matchmaking in
writing projects with international or national consultants for access to projects in Horizon
Europe, Erasmus+, European Structural and Investment Funds, Financial Instruments. At
the same time, universities developed special programs to support innovative start-ups
through training, coaching or business acceleration with venture capital. Examples of
services to find investment: Business acceleration; Market fit and growth hacking
solutions; Start-ups and scale-ups Mentorship; Consultancy for funding and
internationalisation; Project management for EDIH; Grant advisory for supporting ICT
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development. b. Skills and training: WEH project will focus on developing specific
curriculum adapted to the needs and digital gaps of each sector. Our network will provide
competent trainers, professors and practitioners in the following key enabling
technologies: Al, Cybersecurity, robotics, blockchain, Big Data, systems modelling,
location-based technologies, interoperability, and digital solutions. These training
programmes will be divided in specific training for sectors (virtual digital managers, skills
for managers to develop strategic tools of digitalisation and digital innovation, skills for
professionals to use the technologies — cybersecurity, artificial intelligence). The outcomes
and results of these services will be integrated into a knowledge platform for our clients.
The main focus is to strengthen the capacity for adopting advanced technologies. The
curriculum will be divided strategically for each type of technology,tailor-made including
study-cases and best practices. Our DIH actively contributes in the digital upskilling of
labour in the RSM where we operate so that our client SMEs/organisations can make the
most of digital innovations technologies. DIH’s services include advertising, hosting and/or
providing training, boot-camps, traineeships, as well as supporting the implementation of
short-term advanced digital skills training courses. WEH project partners will also be
actively involved in DTA actions such as train-the-trainers programmes. Examples of skills
and training services: training sessions delivered after segmenting types of clients
(managers, employees, tailor-made programmes responding to specific needs of SMEs and
small mid-caps in the region); adapted training formats (secondment, technology and
sectorial specific sessions — digital engineering, green IT, BIM, strategic digital
transformation, ethics in Al, loT technology development, basics of cybersecurity for non-
IT specialists; optimisation of workflows, Big Data, cloud computing, low-code BPM,
chatbots, robotics for agriculture, entrepreneurial digitalisation, etc.) c. Test before
investing: The consortium has in place research infrastructure in universities (USH, UPG),
in their technological transfer centres, clusters (APT, DEH) and also within some SMEs
members premises (OME, BEI, CER). It has also trained human resources practitioners for
digital assessment, innovation and technological brokerage. WEH provides services and
facilities to raise awareness and provide access to digital transformation expertise and
testing and experimentation facilities so that potential beneficiaries can make better
decisions for investments that will help them develop improved new products and services.
The testing services include the provision of facilities for experimentation of hardware and
software, where companies and public actors can come and try out new digital
technologies that they may want to start utilising in their processes or incorporate in their
services and products. They can also serve as environments where suppliers can showcase
technologies for future users, as well as facilities where pilot scale solutions can be tested
for development purposes. Examples of test before invest services provided by WEH
partners: smart city and urban planning engineering solutions, develop BIM pilot projects
(ENC), provision of green building solutions, production monitoring with specialised
platforms (KFA), Al algorithms, cybersecurity pen-testing and reports in real-environment
simulations (OME); access to open blockchain infrastructure; decision support systems and
digital twins (BEI). All these activities will be up for testing, validation, support to scale-up
and public demonstrations for showcasing marketable digitally innovative solutions. d.
Innovation ecosystem and Networking: WEH’s consortium will use its expertise and
network membership in European corridors and international networks to stimulate and
promote success stories regarding the digitalization of organisations, member companies;
participate in national and international digital events (fairs, exhibitions, conferences,
seminars, etc.) as well as annual regional events dedicated to digital transformation where
attendees include policy-makers, ICT innovative solutions providers, business
management representatives, venture capital, investors; maintain structured long-term
relationships with the relevant local actors like regional authorities, industrial clusters, SME
associations, business development, agencies, incubators; offer a seamless service with
EEN and Start-up Europe by offering joint investor-related events, organising common
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trainings, workshops or info days; ensure the recognition of DIH both locally and
internationally; develop a regional network of universities and research centres with
competencies in the field of digitalization; actively contribute to the legislative agenda
through public policy proposals or evaluations, ex-ante or ex-post on the impact of public
policies related to South Muntenia’s digital transformation implemented at national or
regional / local level. Networking and community building activities will generate easy
access to leading edge technologies and skills/ expertise at European level; facilitate
exchange of good practices to support digital transformation between regional
stakeholders, support and initiate new business opportunities to broaden and reinforce
innovative markets in other regions, enable cross-border synergies in technology and
knowledge.

Elements facilitating an Al Integration in the near Future (for Teachers)

Courses, Primary school — International Premium School of Bucharest

Curriculum Link: https://isb.ro/Primary/Our-Curriculum.aspx

Educational | Link: http://turing.cs.pub.ro/ia 10/

Material

Tools, Link: Kahoot, MsScratch, mBlock, OpenRoberta, codeBlock

Platforms MBot robot https://www.makeblock.com/steam-kits/mbot
VR glasses: https://thinklab.salford.ac.uk/2018/10/18/thinklab-show-the-value-
of-vr-collaboration-at-gamelab-2018/

Conferences, | Link: https://www.mdpi.com/2071-1050/14/10/5842

Publications

Context Our education system in the pre-university system did not identify in the

description

curricula Al as a distinctive teaching field. The system has limited abilities in our schools
and colleges to offer support to students in this area and even less to personalize it to
their needs. Classroom teachers may use computers and the Internet, but they lack
abilities for adaptive learning platforms in order to provide the opportunity to the
students to add value and take creative benefits of learning with a class group.
Personalized instruction is rare in spite of the fact that we assess a range of abilities in
our school systems through informal tests and more formal exams. The ,passing exams"
mentality, combined with the lack of good practices and exchange of knowledge among
colleges is acting as a barrier. Educators are skeptical that the focused curriculum is
allowing powerful Al to encroach on their traditional role. Many of them distrust or do
not understand Al properly. Therefore, skills and knowledge learnt by students is very
limited and out of date or less relevant to a fast-changing workplace. Even more, besides
teaching Al to the students, the teachers do not know how they can use Al for
pedagogical purposes.

In many other countries, digital transformation has brought about positive benefits
through a network effect resulting from a larger and more connected system or good
practice sharing but not too much in our case. In spite of the rigidity of the public
schools, there are alternative teaching opportunities in the private educational
institutions which invest more in this area. Schools that are part of larger 360%
educational integrated system like USH or chains of schools and colleges better
interconnected at regional level do manage to benefit from those close relationships,
while the majority do not.

Student
perspective

The demands placed on teachers in the classroom have undergone significant
shifts (beyond things like the increasing paperwork burden). Teachers' expectations
have shifted dramatically due to dramatic transformations in numerous national
education policy frameworks and an increasingly diverse student body. As a result of
these developments, Romania tends to introduce newer, more demanding national
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content standards, which require students to demonstrate mastery in the disciplinary
practices that require them to use their knowledge rather than just understanding the
concepts. In addition, the use of technology by teachers as a vehicle for learning, a
means of communicating with parents, and a means of exchanging ideas with other
educators has grown in importance.

Romanian students and the younger generation seem to be more interested in

Al, ML (machine learning) and XR (eXtended Reality) than some teachers. In a survey
Romanian students declared that they think that

e Al and ML can enhance customized learning, developing skills among
students and providing a collaborative learning environment in the HEL.

e Al and ML can enhance customized learning, keeping lifelong connectivity
with alumni, improving the institution’s security and efficiency, and offering
to researchers an adequate and accessible research environment. Al and ML
facilitate the utilization/implementation of XR in teaching and learning
processes

e XR facilitates increased motivation, engagement, and learning-by-doing
activities between students, offering a realistic environment for learning.

e Al and ML are improving the security and efficiency of the institution,
providing a peaceful, flexible, and accessible computing environment for
research and developing skills among students, and a collaborative learning
environment in the HEI reinforces the importance of Al and ML to enhance
customized learning

e ML is one of the most critical areas that can be used to detect cyber-attacks
on the Internet of Things, and it is becoming increasingly important. ML is
also capable of identifying sophisticated attacks because of the use of in-
depth, knowledge-based techniques

e A machine’s ability to learn from experience, adapt to new inputs, and
perform specific tasks without human intervention is enabled by Al built into
the machine. For example, face recognition, speech recognition, chess game
victory, and other similar functions are possible.

https://www.mdpi.com/2071-1050/14/10/5842

PART C: \ Al in Education Practices

Practice | The Pepper robot, this year completes the endowment with robotics for university activities in
1: UVT by purchasing two SCOUT Mini Pro robots equipped with Nvidia AGX Xavier processor,
with an Intel RealSense D435 camera and a VLP-16 lidar.

They will play an important role in testing and developing algorithms and software solutions in
the field of Computer Vision and Machine Learning, of great interest for both research and the
IT production sector.

Link: https://sursadevest.ro/inteligenta-artificiala-vine-in-ajutorul-studentilor-de-la-uvt-care-
aduce-doi-roboti-noi/

Other Al Elements/Initiatives/Practices at National and/or European Level

XAION:: one of the first platforms for Explainable Artificial Intelligence (XAl) competitions, created
to meet the industry needs for outsourcing their Al challenges. Instead of hiring an intern to
experiment with an Al prototype, why not create a competition and select the best possible
solution from a large pool of participants.

182


https://sursadevest.ro/inteligenta-artificiala-vine-in-ajutorul-studentilor-de-la-uvt-care-aduce-doi-roboti-noi/
https://sursadevest.ro/inteligenta-artificiala-vine-in-ajutorul-studentilor-de-la-uvt-care-aduce-doi-roboti-noi/
https://xaion.uvt.ro/

XAIBOT:: A trilingual chatbot (English, Romanian, Serbian) offering guidance related to the XAl
concepts, dedicated to meet the needs of the users in the region.

XAl.Pro:: A complete implementation and deployment of an XAl project with an intuitive visual
interface, to understand the power of the explainable Al technology (in Romanian).

Link: https://www.globema.ro/artificial-intelligence-machine-learning/

Link: https://www.edupedu.ro/viata-intre-roboti-si-inteligenta-artificiala-p/
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ANNEX 3 - FOCUS GROUP

Focus Group with Al Experts
Tuesday 26 July 2022

The scope of this Focus Group is to discuss and validate with the invited Al experts the “why”,
“what”, “how” on facilitating the introduction of Al in schools, based on the project developed
Framework.

Suggested topics and questions for the discussion with the Al experts
(Each question links to the related page)

INTRODUCTION: Erasmus+ Project “FACILITATE-AI”

Why introducing Al in Secondary Education, with what objectives?

What elements/topics/modules for an Al Training can we include?

What competences can we develop (for teachers and their students)?

How can we introduce Al, with which methodologies?

Which platforms, tools, digital content can you recommend?

What resources, good practices, activities can you recommend?

What ethical issues should be considered?

What is the expected impact of Al learning and teaching to teachers and students?

ooge = o B9 9 =

Do you want to add something else?

ANNEX: Focus Group Chatting and Email Communication

=
=

Version 2: 19 August 2022
1. | INTRODUCTION: Erasmus+ Project “FACILITATE-AI"

Guidelines for facilitating the learning of Artificial Intelligence (Al) by School Students of Grades 7-
12

The aim of the FACILITATE-AI project is to support school teachers (the facilitators of learning) in
developing an inquiry base and evidence-based understanding of the complexities and principles of
Al, the algorithmic creative thinking, and how these can be integrated in the school students’
learning process for promoting creative problem solving, adaptability to change, and progressive
design through a STEAME interdisciplinary approach. The three results of the project will be:

Result 1: Al Teaching Guide for teachers facilitating the learning of students in grades 7-12
Result 2: Training Course for Facilitators of learning in AI-STEAME education
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Result 3: Dynamic Online Learning Environment with OER on Al in interdisciplinary STEAME school
subjects with a set of Blueprint Policy Recommendations
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University
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The focus group was based on semi-structured interview questions that investigated key issues in
the field of Al integration in education through an inquiry based and evidence-based approach. The
focus Group was held on Tuesday, July 26, 2022, with thirteen participants from different countries.
Participants included engaged instructors, persons with extensive educational background, and Al
experts. Their areas of competence varied, encompassing a wide range of school-taught disciplines
and Al knowledge.

The procedure went smoothly, and the conversation brought up some interesting points. Instead of
signing consent forms, participants were told about the meeting's recording and agreed to the GDPR
alignment in regard to the keeping of the data, the research purpose of its use, the ability to ask to
erase any information relating to them, etc. As a result, we have documentation that the
participants agreed to be recorded for transcribing reasons and were informed that following the
development of this report the recorded video would be deleted.

2. | Why introduce Al in Secondary Education, with what objectives?

The objectives of the “FACILITATE Al” Project

Support school “facilitators for learning” in their understanding of Al use in everyday life.

Prepare school teachers to develop competences in line with an Al Digital Competence
Framework.

3. Prepare schoolteachers to become good facilitators of teaching Al to students and to develop
methodologies while taking into account Al applications along with their strengths and
weaknesses.

4. Enhance digital competences required at a young age, such as good understanding of what Al
is, to achieve the digital transformation.
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5. Support teachers and students in developing problem-solving skills, computational thinking
and design thinking involving Al tools and methods.

6. Recognize the value of the use of Al technology in/on our society, its numerous applications
and as well as the green economy.

Additional objectives of the “FACILITATE Al” Project

O7. Relation with Project Based Learning
08. What is intelligence and what are the characteristics that portray it in the human condition?
(See Annex - email discussion)

Discussion and exchanging of ideas

An important addition to the project’s objectives would be to teach students about the ethical issues
around Al, for example the Al bias, which can have a big impact in students’ life in general. One of
the main reasons we should teach young students about Al ethics is to become critical consumers
of this new technology that they will be unable to “avoid” in the future. We should prepare them
for the “Al future” because Al is everywhere in our life already. It would be also important, another
participant mentioned, to relate the Al with project-based learning such as STEAME activities which
includes the entrepreneur element too. This could be done not only by IT teachers but also from
physics, mathematics, or management teachers too.

Another objective that was mentioned in the after the FG email communication is “What is
intelligence and what are the characteristics that portray it in the human condition?”. It can be a
momentum for the understanding of the whole topic of Al and provide the context in which we are
expecting digital means to develop and be applied in the future. Thus, it provides the basis for the
need to indulge in Al not only from the point of view of pure applications, that have as origin the
technological developments in the field of Al, but also from the consideration of the prospects of
extending it as a tool in broader areas that the humans might need support and conceptions. In this
consideration of intelligence - not only the psychological and philosophical determinants of the term
- but also the ingredients that lead to critical thinking, problem solving, innovation and creativity
and thus providing a foundation for further expansion of Al. This requirement from the school
students is fundamental because they must be prepared as future citizens to be innovative and not
just users of the existing creations.

3. | What elements/topics/modules for an Al Training can we include??

The 8 Modules of introducing Al to Teachers (designed by FACILITATE Al for the LTTA)

Al STEAME models of Learning

Al in our life...

Basics of Al

Teaching through games competitions - cooperation
Digital Skills & Data Literacy

Building an Al model

Innovation - Creativity - Entrepreneurship

Ethics...

O NV kA WNBE
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Additional topics/modules of introducing Al to Teachers

M?9. Collecting/analysing the correct data
M10. The importance of Al in our everyday life and business
M11. Al for life

Discussion and exchanging of ideas

Some participants proposed to emphasise on some statistics subjects such as linear concepts
because Al involves a lot of data manipulation, and everything is about collecting the right data and
analyzing them in the right way with the right tools. These can be included in the “basics of Al”
module with maybe the addition of some logical programming topics too. A proposal was the first
module be the “basics of Al” and the renaming of “Al in our life” to “Al for life”. It should be
concerned with the level of the modules not to be too sophisticated but be presented in an
attractive and popular way e.g., through practical games and game competition. Additionally, it was
proposed for a module to focus on machine learning, but the problem is that linear algebra
background knowledge is needed. Perhaps some activities including basic data sets scenarios would
be the key to address this matter.

4. | What competences can we develop (for teachers and their students)?

The suggested FACILITATE COMPETENCE FRAMEWORK has 5 Competences Areas and 43 Competences

Framew. No Al Framework Areas Including:
C1-T&L |Teaching & Learning Strategies, Empowering Learners, Assessment

C2-1&D  |Information & Digital Literacy Digital Sources, Digital Creation, Coding
C3-C&C |Communication & Collaboration |Motivation, Teamwork, Sharing, Promoting
C4-C&I  |Creation & Innovation Problem Solving, Creative Thinking, Reasoning
C5-E&E  |Emotion & Ethics Attitudes-Values, Social Emotional Skills, Privacy

Regarding this matter, during the FG, the five agreed upon categories were simply presented as it
would be very difficult to validate the framework online. With this 2-page document Al experts can
provide their ideas and comments or/and express their level of agreement for each one of the 43
competences from lowest to highest, or/and suggest a new one!

Area A: Teaching & Learning

1. Acquiring specific transferable achievements O O O O O
2. Actively engaging learners O O O O O
3. Adapting accessibility and inclusion O O O O O
4. Adapting differentiation and personalization O O O O O
5. Adopting new methods of teaching and learning O O O O O
6. Creatively using & interacting with digital technology O O O O O
7. Eliminating disadvantages O O O O O
8. Enhancing the activities for learning O O O O O
9. Enhancing the effectiveness of teaching O O O O O
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10. Ensure continuous professional development

11. Identifying needs and technological responses

12. Implementing learning plans

13. Providing feedback to learners

14. Self-regulated learning

O e
O e
O e
O O o e
O O o e

15. Using assessment strategies

Information & Digital Resources

1. Applying algorithms O O O O O
2. Critical navigation O O O O O
3. Developing digital content O O O O O
4. Exploring & evaluating information and digital content O O O O O
5. Managing data and digital content O O O O O
6. Processing data and digital content O O O O O

Area C: Communication & Collaboration

1. Actively engaging learners

Collaborating through digital technologies

Communicating computational thinking

Communicating technology responsively

Interacting through digital technologies

O OO O e
CH O E E
OoooQoQoQDe
IRy I
IRy I

2
3
4
5. Identifying digital gaps
6
7

Sharing through digital technologies

Creation & Innovation
1. Actively enabling learners

O

Adapting technology to create knowledge

Creating content responsively

Creatively using digital technology

Identifying digital gaps

Knowledge of existing innovation ecosystems

Knowledge of the strategic framework of innovation

Proposing creative solutions to problems

2| e S| 2| | =~ 0 &

Representation and reasoning

oloo|o|o|o|o|o|o|o
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Ooo|o|o|o|o|o|o|0R
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. Using processes for implementing innovation
management

Area E: Emotion & Ethics

1. Awareness of digital division and exclusion

Awareness of machine ethics

Awareness of guidelines for ethical systems
Protecting privacy

os W
O|oo|o|o
mji=)inlislis] :
O|o0|0|0|0K
mii=)islislis] -
O|o|o|o|o

Respecting safety and well-being

Rubric: Experts’ Level of agreement from lowest [1 1 [0 [ [ to highest
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5. | How can we introduce Al, with which methodologies?

The methodologies of introducing Al to Teachers

ok wWwnNE

Inquiry-Based Learning
Problem-Based Learning
Project-Based Learning
Game-based Learning
Gamification

Case studies

Additional topics/modules of an Al Training

L7. Serious games
L8. Design thinking — learning (of products)

Discussion and exchanging of ideas

Some extra educational methodologies could be the serious games and the design learning (of
products and projects for example) and thinking a participant added. Furthermore, a relation to
huge, real life, technology companies that Al is essential for them - Google, Amazon, etc. - could
introduce, engage, and draw student’s attention regarding Al. Everyday Al tools can be used too,
like face recognition, as practical examples to make Al familiar to students.

6. | Which platforms, tools, digital content can you recommend?

Examples of platforms, tools, digital content

NouswN e

Machine Learning for Kids (Dale Lane, IBM): machinelearningforkids.co.uk

Learn about Artificial Intelligence (Code.org): code.org/ai

Learning units for K12 Al Literacy (MIT Raise — Media Lab): raise.mit.edu/resources.html|
Applications for recognized images, plants, animals (e.g., Google Lens, PI@ntNet, Merlin Bird ID)
COCO Common Objects in Context (Al Datasets): cocodataset.org

Colab and TensorFlow (Google): colab.research.google.com, www.tensorflow.org

Kaggle and Jupyter https://www.kaggle.com, jupyter.org

Additional examples of platforms and tools that the participants reported

Courses (intel.com)

Learn Al concepts and follow hands-on exercises with free self-paced courses and on-demand
webinars that cover a wide range of Al topics. The content is designed for software developers,
data scientists, and students. It provides a great introduction to the optimized libraries,
frameworks, and tools that make up the end-to-end Intel® Al software suite.

Platform on Al ethics

The Algorithmic Justice League’s mission is to raise awareness about the impacts of Al, equip
advocates with empirical research, build the voice and choice of the most impacted
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communities, and galvanize researchers, policy makers, and industry practitioners to mitigate Al
harms/biases. Teachable Machine

Teachable Machine is a web-based tool that makes creating machine learning models fast,
easy, and accessible to everyone. Gather and group your examples into classes, or categories,
that you want the computer to learn. Train your model, then instantly test it out to see
whether it can correctly classify new examples. Export your model for your projects: sites,
apps, and more. You can download your model or host it online.

Paint with Machine Learning

This web app allows you to create a landscape painting in the style of Bob Ross using a deep
learning model served using a Spell model server. To do so, paint some shapes on the canvas
with a set of thematic (trees, mountains, etcetera) brushes provided to you. The shapes you
paint are sent to a model server endpoint, which computes an output and presents it on the
other screen.

Great example of Al ethics curriculum

This project seeks to develop an open source curriculum for middle school students on the
topic of artificial intelligence. Through a series of lessons and activities, students learn
technical concepts—such as how to train a simple classifier—and the ethical implications those
technical concepts entail, such as algorithmic bias.

Al in music examples

Browser-based applications, many of which are implemented with TensorFlow.js for WebGL-
accelerated inference.

Dall-e mini: (Craiyon, formerly DALL-E mini)

Al model generating images from any prompt and Al model drawing images from any prompt.

7. | What resources, good practices, activities can you recommend?

Examples of resources, good practices, activities

1. DigComp 2.2 (EU, with Al tags): publications.jrc.ec.europa.eu/repository/handle/JRC128415

2. Artificial Intelligence in Education (ISTE): www.iste.org/areas-of-focus/Al-in-education

3. Artificial Intelligence in Education (UNESCO): en.unesco.org/artificial-intelligence/education

4. Hands-On Al Projects for the Classroom, A Guide on Ethics and Al (ISTE): cdn.iste.org/www-
root/2021-10/Al Ethics Guide EN.pdf

5. Elements of Al (Reaktor, University of Helsinki): www.elementsofai.com

6. Experiments with Google: experiments.withgoogle.com

7. Best Practices (collection from “Generation Al” Project): generation-ai.eu/best-practices

Additional examples

SAS Training: Data Literacy Essentials | SAS

Fast-paced course follows the journeys of a concerned parent, a small business owner and a
public health expert who rely on data to navigate the COVID-19 pandemic. Access the course to
connect skills to strategies for engaging with data in more meaningful ways.

Courses (intel.com)
Learn Al concepts and follow hands-on exercises with free self-paced courses and on-demand
webinars that cover a wide range of Al topics. The content is designed for software developers,
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data scientists, and students. It provides a great introduction to the optimized libraries,
frameworks, and tools that make up the end-to-end Intel® Al software suite.

e Al textbooks
Also it was reported that a version of Al textbooks (in Bulgarian language) will be shared and
translated by the participants of the project as an extra Al resource.

8. | What ethical issues should be considered?

Al and ethical questions

1. Are there ethical issues pertaining to Al, along with its impact on society?

2. Are there dangers of digital divide and exclusion of sectors of the society?

3. How can Al enable cultural diversity in society?

4. s there any responsibility of using Al systems in a fair and non-discriminatory way?

5. How does Al technology respect the moral values of human society?

6. Are there any unwanted side-effects that Al systems can have on the individual and societal
level?

7. How can explainable Al affect data ethics (especially during the digital era)?

8. Do EU guidelines and regulations for building Al systems exist?

Additional statements

"All Al technologies are developed by humans. Whether they have been pre programmed with a set of
rules, or use training data to learn, they will have bias based on human input and decision making. It is
important that students understand that Al decisions are not objective, as well as to understand which
stakeholders might benefit from certain biases in the technologies. Moreover, many Al technologies
collect, store, and apply personally identifiable information about users. Students should be aware of
privacy concerns related to these technologies” (A Guide on Ethics and Al).

Discussion and exchanging of ideas (including automation, personalization, negotiation, risks etc)

e Machine learning model vs Human being
e Background of students on ethics
e Prerequisite on other subjects (e.g., mathematics)

An Al expert reported that a computer does what is told to do and that makes it very reliable. Al
models which are very successful in predicting patterns for example, most of the time do what they
are made to do in contrast with human beings which are making more mistakes even ethical ones.
Any type of model that is created in a technological way is less likely to make ethical mistakes.

Additionally, there was a suggestion that students should have a background on ethics in general
and prerequisite on other subjects (e.g., mathematics) to transition smoothly to Al ethics. “Bad”
examples of Al, like Al bias, can be presented as practical examples to help students understand the
issues. A Harvard paper discussing these subjects: How Ai Fails Us (harvard.edu).
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9. | What is the expected impact of Al learning and teaching to teachers and students?

The impact of Al learning and teaching

Easy access to innovative and new learning material through easy online sharing systems.
More opportunities to collaborate and experiment on an international scale.

Better connection to the world of schools.

Flexible access and attention to the core business of learning and creativity

Freedom to focus on education to the needs of the future.

Better understanding of long-term visions in education.

Considerable professional development and better skills of educators.

NouhkwnNE

Exchanging of ideas

The impact of Al learning and teaching can originate not only from the point of view of using pure
applications, that have as origin the technological developments in the field of Al, but also from the
consideration of the prospects of extending it as a tool in broader areas that the humans might need
support and conceptions. In this consideration of intelligence, we can also focus on the ingredients
that lead to critical thinking, problem solving, innovation and creativity and thus providing a
foundation for further expansion of Al. This requirement from the school students is fundamental,
because we have to prepare the future citizens to be innovative and not just users of the existing
creations.

A mission could also be to raise awareness about the impacts of Al, build the voice and choice of the
most impacted communities, and stimulate researchers, policy makers, and industry practitioners
to mitigate Al harms/biases. An example is to build a movement to shift the Al ecosystem
towards equitable and accountable Al.

10. | Do you want to add something else?

Other elements could include:

The market for A.l. and level of investment (e.g., in new technologies and A.l. start-ups)
The risks related to A.l.

Company projects and services/products offered

Sustainable development projects

Model standardization

Quality of IT processes

A topic that was discussed in the email communication after the FG was if the “What is intelligence
and what are the characteristics that portray it in the human condition?” should be added in the
objectives of the project. A participant reported that this suggestion makes sense since the "genus
proximum" of Al is intelligence itself in terms of categories and concepts. However, as one may
notice intelligence is a psychological and philosophical term, subject to many interpretations in the
theory of knowledge and should be very cautious to choose a definition and features of the concept
acceptable to the logical framework of Al development. Making it as an objective implies entering
the realm of philosophy and psychology, explaining currents of thoughts and theories at the level of
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a student. ARTIFICIAL INTELLIGENCE VS. HUMAN INTELLIGENCE — WHICH ONE YOU’D PREFER TO
HIRE could possibly help on how to make this topic simpler.

ANNEX 4 - TRAINING MODULES

MODULE 1: Al STEAME models of Learning

1.1 Teaching and
learning

1.2 Digital
Assessment

1.3  Empowering
learners

1.1.1. Teaching

1.1.2. Guidance

1.1.3. Collaborative
learning

1.1.4. Self-regulated
learning

1.2.1. Assessment
strategies

1.2.3 Feedback and
planning

1.3.1. Accessibility
and inclusion

1.3.2.
Differentiation and
personalisation

1.3.3. Engaging
learners

-To design, plan and implement the use of digital
technologies in the different stages of the learning
process.

To use digital technologies and services to enhance the
interaction with learners, individually and collectively,
within and outside the learning session

To use digital technologies to offer timely and
targeted guidance and assistance

To experiment with and develop new forms and
formats for offering guidance and support

To use digital technologies to foster and enhance
learner collaboration

To enable learners to use digital technologies as part
of collaborative assignments, as a means of
enhancing communication, collaboration and
collaborative knowledge creation

To use digital technologies to support learners’ self-
regulated learning i.e. to enable learners to plan,
monitor and reflect on their own learning, providing
evidence of progress, share insights and come up with
creative solutions

To use digital technologies for formative and
summative assessment. To enhance the diversity and
suitability of assessment formats and approaches

To use digital technologies to provide targeted and
timely feedback to learners.

To adapt teaching strategies and to provide targeted
support, based on the evidence generated by the
digital technologies used.

To enable learners and parents to understand the
evidence provided by digital technologies and use it for
decision-making.

To ensure accessibility to learning resources and
activities, for all learners, including those with special
needs.

To use digital technologies to address learners’
diverse learning needs, by allowing learners to
advance at different levels and speeds, and to follow
individual learning pathways and objectives.

To use digital technologies to foster learners’ active
and creative engagement with a subject matter.
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e To use digital technologies within pedagogic
strategies that foster learners’ transversal skills, deep
thinking and creative expression.

e To open up learning to new, real-world contexts,
which involve learners themselves in hands-on
activities, scientific investigation or complex problem
solving

MODULE 2: Al in our life...

# | Area Competence Short Description (related to Module
Objectives)

2.1 Informationand @ 2.1.1 Browsing, searching e to locate and retrieve digital data, information
Data Literacy and filtering data, and content
information and digital
content

e to cross check the relevance of the source and
2.1.2 Digital competence its content

e tostore, manage, and organise digital data,
information and content

e the confident and critical use of information
society technology (IST) and thus basic skills in
information and communication technology
(ICT)

e knowledge and application of rules for the use
of resources, infrastructures and digital
spaces.

e knowledge of the foundations of
communication

2.2 Computational 2.2.1 Representation and e to recognize how computing and society
Thinking Reasoning interact to create opportunities, inequities,
responsibilities and threats for individuals and
2.2.2 Collaborating organisations

Around Computing

e learn to recognize where and how
computation can be used to enrich data or
content to solve discipline specific problems
and be able to connect these opportunities to
foundational CT practices and CS concepts.
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2.3  Safety 2.3.1 Protecting personal e to protect personal data, to apply privacy in

data and privacy digital environments and respect intellectual
property

2.3.2 Promotion of the

construction of an

adequate digital identity e to protect physical and psychological health,
and to be aware of digital technologies for
social well-being and social inclusion

e to be aware of the environmental impact of
digital technologies and their use

MODULE 3: Basics of Al

Competence Short Description (related to Module

Objectives)

3.1  Information 3.1.1. Evaluation data
and Data information and digital e To recognize the items related to Al

Literacy content
e to perform the analysis, interpretation,

comparison and evaluation of sources of data
and the information on the basics of Al and its
application

e To understand intelligence: to apply the DIKW
model in order to evaluate the level of
intelligence of Knowledge Representation and
Processing Systems (KRPS)

e to apply searches to obtain quality data and
information for applying of main Al technologies

3.1.2. Managing data e to adapt the information, data and content for
information and digital the most appropriate organization and
content management of learning process
e to facilitate the process of integrating
knowledge from different STEAME school
subjects
e to create and share learning resources, to use
open licenses and open educational resources

3.2 Digital content @ 3.2.1. Integrating and re- e to apply the different ways to modify, refine,
creation elaborating digital content improve and integrate simple items of new
content and information to create new and
original ones
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3.3  Problem
solving

3.2.2. Programming

3.3.1. Creatively using
digital technology

3.3.2. Using different
digital tools and

technologies for problem

solving

to apply algorithms to solve a simple problem
to demonstrate the application of various
algorithms for finding and solving problems,
logical programming and decision making.

to evaluate, select, and use appropriate digital
tools and technologies to represent capabilities
and basic Al algorithms for planning, decision
making, problem solving and learning

to apply different digital tools and technologies
to define problem and select appropriate way
for problem solving

to evaluate different digital tools and
technologies that can be used to create
knowledge and to innovate processes and
products.

to adapt appropriately various digital tools and
technologies for knowledge formation in the
learning process.

MODULE 4: Teaching through games competitions - cooperation

# | Area Competence Short Description (related to Module
Objectives)

4.1 | Digital resources
and information

Collaboration

4.2 | Communication and

4.1.1. Selecting,

organizing and sharing

of data

4.1.2. Evaluating

information and digital

content

4.2.1. Interacting
through digit