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(EN) Introduction 
 

The Industry 4.0 determines new challenges and tasks, for the solution of which artificial intelligence 

(AI) 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 AI 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 AI 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 AI 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), (Ilkka Tuomi, 2020) 

This first Result (R1) of the project: “AI 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 AI to students of 7-12 grades). The AI 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 AI learning. Furthermore, the guide includes: 

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

- an AI Curriculum Design and Format, and 
- a set 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 AI and how it can be best 

approached in secondary education.  

To facilitate the training event, in the context of this Result, partners developed sample AI L&C Plans 

related to Competences for understanding the concepts of AI 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 AI 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 AI Learning and Creativity Plan (L&C Plan) that can be used by any teacher 

of any field to embed AI learning and thinking in their teaching for the best development of 

competence and skills in the students. To the best of our knowledge such AI L&C Plans did not exist. 

The need for transnational implementation lies in the need to collect information and explore the 

current AI 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 AI 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 AI and creating AI 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 AI 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 AI 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 AI) to the Focus 

Group. 

- Task 2: National Reports with related practices. Partners explored the current status of AI in 

secondary education at a national level by conducting desk research. The partners explored the 

level of integration of AI 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 AI 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 AI 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 AI 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 AI 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 AI concepts and how these can be 

applied through L&C Plans, each partner organization developed at least 2 AI L&C Plans. These AI 

L&C Plans will be uploaded to the AI-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 (AI) by School Students of Grades 7-12”. The project's goal is to prepare secondary 
school administrators and teachers to effectively integrate AI 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: 
 
● Part A: Level of Integration of AI in Secondary Schools (for Students) 
● Part B: Elements facilitating an AI Integration in the near Future (for Teachers) 
● Part C: AI in Education Practices 
● Part D: Other AI Elements/Initiatives/Practices at National and/or European Level 
 
The main findings are that in the field of education, the use of AI 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 AI with no specific focus, but only on Digital 
Skills in which it is indirectly included. AI 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 AI integration in education, there is a variety of AI tools and platforms that 
can be used for educational purposes along with online courses, MOOCs, training 
actions/workshops and seminars/webinars for teachers το engage. In addition, numerous AI 
educational practices and some other more generic AI elements, initiatives and practices were 
found by project’s partners making AI integration in education in the near future more likely to be 
a reality.  
 
AI tools and platforms for education 
 
Thousands of start-ups come up every single day based on AI or its AI tools ranging from Siri to auto-
journalism. Everything is being operated with the help of AI and ML. And with AI entering all sectors 
it has also started to transform the educational sector which is traditional in nature. AI 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 AI 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 AI 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 

https://photomath.app/en/
https://www.inaturalist.org/pages/seek_app
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
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Artificial Intelligence, COCO Common Objects in Context, Colab and TensorFlow (Google) are some 
useful examples of AI tools that can be used for educational purposes. 
 
Recommendations for future AI literacy education 
 
The findings of the Conceptualizing AI literacy: An exploratory review present a preliminary 
overview of empirical research literature on AI literacy studies in the education field. AI becomes a 
fundamental skill for everyone, not just for computer scientists. In addition to reading, writing, 
arithmetic, and digital skills, we should add AI to every learner’s twenty-first century technological 
literacy in work settings and everyday life. Inspired by Bloom taxonomy, AI literacy possesses basic 
competencies to know and understand, use, and apply, as well as evaluate and create AI. 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 AI for 
societal good. 
 
Students are not only the end users but potentially be problem-solvers to use AI technologies in 
different scenarios, or even create possible AI-driven hardware and software solutions to make our 
society a better place to live in. AI literacy combines the ideas of data science, computational 
thinking and multi-disciplinary knowledge to interplay AI literacy and AI 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 AI literacy into 
classrooms effectively. Age-appropriate learning artifacts and curricula need to be designed to 
scaffold K-12 students’ AI conceptual understandings and stimulate their motivation and interest in 
learning AI. Educators should update their AI knowledge to solve teaching challenges such as 
knowing and using suitable AI-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 AI 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’ AI 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 AI 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 AI 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 AI experts. Their areas of 
competence varied, encompassing a wide range of school-taught disciplines and AI knowledge. The 
titles of what was discussed during the meeting of the focus group are the following. 
 
 

https://code.org/ai
https://cocodataset.org/#explore
https://colab.research.google.com/#scrollTo=GJBs_flRovLc
http://www.tensorflow.org/
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Why introduce AI in Secondary Education, with what objectives? 
 

An important addition to the project’s objectives would be to teach students about the ethical issues 
around AI, for example the AI bias, which can have a big impact in students’ life in general. One of 
the main reasons young students should learn about AI 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 “AI future” because AI is everywhere in our lives already. It would be also important to relate 
the AI 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 AI 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 AI Training can be included 
 
There could be an emphasis on some statistics subjects such as linear concepts because AI 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 AI” module with maybe 
the addition of some logical programming topics too. A proposal was the first module be the “basics 
of AI” and the renaming of “AI in our life” to “AI 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 AI 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 AI 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 AI is essential for them - Google, Amazon, etc. - could introduce, engage, 
and draw student’s attention regarding AI. Everyday AI tools can be used too, like face recognition, 
as practical examples to make AI familiar to students. 
 
Additional recommended platforms, tools, digital content: 
 

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

● Platform on AI ethics 

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/
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The Algorithmic Justice League’s mission is to raise awareness about the impacts of AI. 
● Teachable Machine  

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

● 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. 

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

● AI 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) 
AI model generating images from any prompt and AI model drawing images from any prompt. 
 

Additional recommended resources, good practices, activities 
 

● 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. 

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

Ethical issues that should be considered 
 
A computer does what is told to do and that makes it very reliable. AI 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 AI ethics. “Bad” 
examples of AI, like AI 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) 

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
https://ethics.harvard.edu/files/center-for-ethics/files/aifailsus.jhdcarr_final_2.pdf?m=1651510742
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The expected impact of AI learning and teaching to teachers and students 
 

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

 
Source: The Algorithmic Justice League  

https://www.ajlunited.org/learn-more
https://www.ajl.org/
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2. DYNAMIC CURRICULUM DESIGN AND FORMAT 

 

Executive Summary of AI Modules - Curriculum 
 

What is AI? 
 
Since there is no agreement among experts over what constitutes AI, 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 
(AI) system. Why is it difficult to define AI? According to the High Level Expert Group on AI, the term 
AI contains an explicit reference to the notion of intelligence. But since intelligence — in people and 
machines — is a nebulous concept, AI 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) 
 

 
Source: High Level Expert Group on AI 

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

1. How do researchers define the term “AI literacy”? 
2. How do educators help learners develop AI literacy in terms of learning artefacts, 

pedagogical approaches and subject matters? 
3. How do researchers evaluate students’ AI literacy skills? 
4. What are the ethical concerns in the domain of AI literacy? 

 

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
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How can AI be integrated into education and be implemented in the classroom? 
 
There are three following approaches to the implementation of AI 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 AI, in other words, integrating AI technologies into the classroom to enhance 

student learning and improve instruction. Although AI tools and technologies are primarily being 
developed for businesses and industries, there are already several AI tools available to teachers 
who want to use AI to enhance student learning.  

2. Learning for AI, that is, acquiring new skills required for life and work in an AI-shaped world. 
To unlock the potential of AI and to deal with challenges in an AI-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 AI or applying AI-related skills to effectively use AI and build new AI tools and 
technologies. Effective and appropriate use of existing AI systems may, for instance, include 
learning how to use AI systems by attending the AI Basics for Schools MOOC. (Academy, 2023) 

 
 

 
Source: School Education Gateway 

 

  
There are a lot of intriguing applications for AI that hint at how it can change education in the next 
decades. AI 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, AI 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 AI 
(OECD), as well as improved metacognition and successful group learning. To create a group that is 
most appropriate for a certain collaborative work, AI collaborative learning assistance uses adaptive 

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
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
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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 AI literacy - know and understand AI, use and apply AI, evaluate 

and create AI and AI 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 AI” is assigned to the bottom two levels; “use and apply AI” in applying concepts and 

applications is assigned to the apply level “evaluate and create AI'' are assigned to the top three 

levels to analyse, evaluate, and create AI. 

 

 

 

Source: Conceptualizing AI 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. 
 
  

https://www.sciencedirect.com/science/article/pii/S2666920X21000357
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# Training Modules 
 

 Source 1 Source 2 Source 3 

1 AI STEAME models of 
Learning  

IT-School 
CY-CyMS 

   

2 AI in our life… 
(understand) 

BG-School 
GR-IASA 

Generation 
AI: Toolkit 

Artificial 
Intelligence 
In 
Education 
(ISTE) 

 

3 Basics of AI 
(know) 

BG Univ 
RO-univ 

Generation 
AI: Toolkit 

Artificial 
Intelligence 
In 
Education 
(ISTE) 

An Integrative Framework for 
AI 

4 Teaching through games 
competitions – cooperation 
(apply, analyse) 

PT-UNiv 
BG-Univ 
GR-IASA 

UNESCO 
Framework 
 

Microsoft 
Training 
and events  

Generation AI: Teaching 
Practices 

5 Digital Skills & Data Literacy 
(analyse) 

GR-Doukas 
CY-CyMS 

DigCompEdu 
Online 
Testing Tool 

Data 
Literacy 
Education 
Framework 

Designing Digital Literacy 
Activities 

6 Building an AI model 
(use/apply) 

GR-IASA 
PT-Univ 
GR-Doukas 

Cognimates 
Studio 

Data 
Collection 
for 
Machine 
Learning 

 

7 Innovation - Creativity - 
Entrepreneurship 

RO-Univ 
IT-School 

Intel Skills 
for 
Innovation 
(SFI) 

OECD 
Conceptual 
Learning 
Framework 

 

8 Ethics about AI 
 

CY-Univ 
BG-School 

A Guide on 
Ethics and AI 

Ethics of AI 
in 
Education 

https://www.elevenjournals.com 
https://www.buckingham.ac.uk 

 
Module 1 - AI-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 AI to help 
teachers who are not AI experts and students to understand what AI 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 AI applications, showing how tools that use AI 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: 
 

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
https://ojs.aaai.org/index.php/AAAI/article/view/5032/4905
https://ojs.aaai.org/index.php/AAAI/article/view/5032/4905
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/
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1. To design, plan and implement the use of digital technologies in the different stages of the 
learning process 

2. To use digital technologies to offer timely and targeted guidance and assistance 
3. To use digital technologies to foster and enhance learner collaboration 
4. 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 
6. 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 - AI for life… 
 
Introduction and Broad Description of the Context and Goal of the area/topic addressed 
 
Global adoption of AI 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 “AI in our life… (understand)” is encompassing training 
units focusing on teachers’ understanding of what AI 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: 
 
1. Industrial Revolution 5.0. What is artificial intelligence (AI)? 
2. AI related, areas of knowledge 
3. Application of AI (Machine Learning/Data science) 
4. What is an AI algorithm? 
 
Module 3 - BASIC AI / AI 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 AI 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 AI projects 
 
Learning outcomes and learning objectives 
 
1. To modify and add learning content related to the main basic concepts and algorithms of AI 

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 
4. To evaluate digital resources related to teaching and to interact through various digital 

technologies 
5. To share data, information and digital content with other participants in the learning process 
6. 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 AI, 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 & AI: 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 
 
1. to select, identify and evaluate appropriate learning games for teaching and learning 
2. to organize and share the learning resources 
3. to evaluate digital resources, connected with teaching through games 
4. to select games developed using various AI-technologies and algorithms 
5. to interact through a variety of digital technologies 
6. to understand appropriate digital communication means for a given context 
7. 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 AI 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 AI 
environment. The module is divided to the following four parts: 
 
PART 1: Exploratory navigation and process of digital content & datasets for AI 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 AI best practices 
PART 4: Analysing, designing, implementing, and evaluating AI activities and projects 
 
Learning objectives and learning outcomes 
 
1. to identify, evaluate, select and structure digital resources for teaching and learning 
2. to analyse, modify and sharing existing resources and process it in different formats 
3. to process digital material for retrieving information from trained machine or for training the 

machine 
4. to create or co-create new digital educational resources for training the machine 
5. to identify technological needs and adapt strategies, educational methodologies, and responses 
6. to turn ideas into action, designing, planning, implementing and evaluating activities and 

projects 
7. to select and use digital devices and networks, tools and applications, for any educational 
8. to enhance digital relevant activities and practices 
9. to ensure continuous professional development 
 
Module 6 - Building an AI 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 AI 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 AI 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 AI 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 AI Innovation 
Part 2- Basic roadmap Conducting applied research in AI field, from creative minds to invention and 
business application (innovation) 
Part 3- Basic business-oriented education in AI 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 

2. Acquisition of basic knowledge on innovation management at the level company; 
3. Knowledge of techniques and methods to stimulate creativity and innovation; 
4. Acquiring some basic notions regarding property management intellectuals; 
5. Understanding the basics of innovative projects and transfer technological; 
6. Mastering the operation of innovation management by identifying leaders, innovative teams 

and innovative networks; 
7. Knowledge of innovation management tools and techniques 
 
Module 8 – AI Ethics 
 
Introduction and Broad Description of the Context and Goal of the area/topic addressed 
 
The development of AI 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, AI 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 
AI Act that aims to regulate these ethical matters. 
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Learning objectives and learning outcomes are as follows:  
 
1. Understand the factors that create digital social cohesion and exclusion in society. 
2. To be aware of the dangers of digital divide and exclusion of sectors of the society 
3. To understand how AI can enable the cultural diversity in society 
4. To understand the responsibility of using AI systems in a fair and non-discriminatory way. 
5. To be aware of the unwanted side-effects that AI 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 AI systems. 
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AI - 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 

AI 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 AI 

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 

https://publications.jrc.ec.europa.eu/repository/handle/JRC128415
https://joint-research-centre.ec.europa.eu/digcompedu_en
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● Identifying needs and technological responses 
● Interacting through digital technologies 
● Using assessment strategies  
● Providing feedback to learners 

Learning  
● Self-regulated learning 
● Enhancing the activities for learning 
● Actively engaging learners 
● Implementing learning plans 

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 
● Sharing through digital technologies 

4. Creation & Innovation (Problem Solving, Creative Thinking, Reasoning) 

● 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) 

● Awareness of digital division and exclusion 
● Awareness of guidelines for ethical systems 
● Protecting privacy 
● Respecting safety and well-being 
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AI - Competences Framework for students 
 

A framework of AI competences - with five areas - for the students was created for the project based 

on the framework of AI 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. 

 

 

 
 

 

 

 

 

 

 

 

1. Learning (Strategies, Empowering Learners, Assessment) 

● 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 

 

Teacher’s Competences 

 

Student’s Competences and 

skills 
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● Sharing through digital technologies 

4. Creation & Innovation (Problem Solving, Creative Thinking, Reasoning) 

● Adapting technology to create knowledge 

● Creating content responsively 

● Creatively using digital technology 

● Proposing creative solutions to problems 

● Representation and reasoning 

5. Emotion & Ethics (Attitudes-Values, Social Emotional Skills, Privacy) 

● Protecting privacy 

● Respecting safety and well-being 

● 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 AI 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 
questions relating to several applications, as well as the scientific background and technological 
know-how that forms the backbone of AI. In this process, the students will be required to indulge in 
identifying various applications of AI in real life and study their effects on various social, economic 
and political factors that form the term quality of life. 

 

1: AI-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 AI 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: AI for Life… 
 
L&C-Plan 2.1: Artificial Gamer (ages 13-16) 
The learning activities are meant to illustrate how AI 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: AI in STEAME (ages 14-19) 
The learning activities are focused on doing and understanding. Students first understand the 
concept of AI and then use their tech knowledge to present the applications of AI with code. They 
are divided into teams and tasked with figuring out different ways to use AI in Science, Business, 
Engineering and Art. 
 

3: BASIC AI and AI 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 AI 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 AI (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 AI 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 – AI 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 AI Model 
 
L&C-Plan 6.1: AI 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: AI 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 AI 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: AI 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 AI (ages 16-18) 
AI based product design for life asks for skills in robotics, natural language processing, computer 
vision, data science, modelling, and modern design. The fundamentals AI 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 



36 
 

skills to deal with, like: communication and visualization skills, collaboration, critical thinking and 
problem solving. 
 

8: AI Ethics 
 
L&C-Plan 8.1: What is AI Ethics and Trustworthy AI? (ages 15-17) 
What is AI 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 AI 
system is ethically developed, designed, and used. It makes the fundamental assumption that 
ethical AI is a shared responsibility. The two main activities are mainly based on the set of 7 key 
requirements of the “Ethics guidelines for trustworthy AI” presented by the High-Level Expert Group 
on Artificial Intelligence, set by the European Commission and the resources of the Erasmus+ project 
“Trustworthy AI”. 

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 AI 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) Εισαγωγή 
 

Η Βιομηχανία 4.0 καθορίζει νέες προκλήσεις και καθήκοντα, για την επίλυση των οποίων η τεχνητή 

νοημοσύνη (AI) διαδραμάτισε ολοένα και σημαντικότερο ρόλο (Schwab, 2017). Το «White Paper»  

για την τεχνητή νοημοσύνη της Ευρωπαϊκής Κοινότητας (WPAI-EU, 2020) καθορίζει τις κύριες 

κατευθύνσεις για την ανάπτυξή της. Σύμφωνα με το έγγραφο, είναι απαραίτητο να αναπτυχθούν 

οι δεξιότητες που απαιτούνται για την εργασία στον τομέα της τεχνητής νοημοσύνης και να 

προσαρμοστούν τα εκπαιδευτικά συστήματα όλων των ευρωπαϊκών χωρών. Η έκθεση της 

Επιτροπής Πολιτισμού και Παιδείας (CULT) του Ευρωπαϊκού Κοινοβουλίου σχετικά με την 

εφαρμογή της τεχνητής νοημοσύνης στην εκπαίδευση (Tuomi, 2020) αναλύει διεξοδικά την ανάγκη 

κατάρτισης ειδικών για την ανάπτυξη και την εφαρμογή ευφυών προσεγγίσεων σε διάφορους 

τομείς των σύγχρονων επιχειρήσεων και υπηρεσιών. Με βάση αυτά τα στρατηγικά έγγραφα, έχουν 

προσδιοριστεί ορισμένες κύριες κατευθύνσεις στην εφαρμογή της τεχνητής νοημοσύνης στη 

σχολική εκπαίδευση: 

1. ανάπτυξη κατάλληλου προγράμματος σπουδών για μαθητές από διαφορετικές τάξεις, 
σχολεία, προφίλ και επαγγέλματα 

2. δημιουργία κατάλληλου εκπαιδευτικού υλικού 
3. κατάρτιση των εκπαιδευτικών και των διαμεσολαβητών 
4. δημιουργία μιας έξυπνης εκπαιδευτικής πλατφόρμας 

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

Αυτό το πρώτο αποτέλεσμα (R1) του έργου: "Οδηγός διδασκαλίας AI για εκπαιδευτικούς που 

διευκολύνουν τη μάθηση των μαθητών δευτεροβάθμιας εκπαίδευσης" παρήγαγε έναν οδηγό για 

τους εκπαιδευτικούς της ομάδας στόχου για να τους επιτρέψει να εισαγάγουν την τεχνητή 

νοημοσύνη σε μαθητές δευτεροβάθμιας εκπαίδευσης). Ο Οδηγός Διδασκαλίας τεχνητής 

νοημοσύνης καθορίζει το Παιδαγωγικό και Μαθησιακό Πλαίσιο που περιγράφει, μεταξύ άλλων, τις 

ικανότητες που πρέπει να αποκτήσουν και να αναπτύξουν οι εκπαιδευτικοί προκειμένου να 

διευκολύνουν με επιτυχία τη μάθηση τεχνητής νοημοσύνης. Επιπλέον, ο οδηγός περιλαμβάνει: 

5. Εθνικές εκθέσεις από κάθε χώρα εταίρο που περιγράφουν την τρέχουσα κατάσταση σε 
σχέση με την τεχνητή νοημοσύνη και την εκπαίδευση, συμπεριλαμβανομένων των 
βέλτιστων πρακτικών, 

6. σχεδιασμό και μορφή προγράμματος σπουδών AI, και 
7. ένα σύνολο σχεδίων μάθησης και δημιουργικότητας που παρέχουν στους εκπαιδευτικούς 

τις ιδέες, τις γνώσεις και τους πόρους που απαιτούνται για τη διευκόλυνση τέτοιων 
δραστηριοτήτων στην τάξη. 

Επιπλέον, αυτό το αποτέλεσμα παρέχει πόρους και αναπτύσσει το περιεχόμενο μιας 

εκπαιδευτικής εκδήλωσης/δραστηριότητας C1 που στοχεύει να επιτρέψει στο προσωπικό των 

εταίρων να κατανοήσει πλήρως την έννοια της τεχνητής νοημοσύνης και πώς μπορεί να 

προσεγγιστεί καλύτερα στη δευτεροβάθμια εκπαίδευση.  

Για να διευκολυνθεί η εκπαιδευτική εκδήλωση, στο πλαίσιο αυτού του αποτελέσματος, οι εταίροι 

ανέπτυξαν δείγματα σχεδίων μάθησης και δημιουργικότητας (L&C AI) που σχετίζονται με τις 

ικανότητες για την κατανόηση των εννοιών της τεχνητής νοημοσύνης και πώς αυτές μπορούν να 

χρησιμοποιηθούν στη μαθησιακή διαδικασία δευτεροβάθμιας εκπαίδευσης σε θέματα STEAME 
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και πέρα από αυτά που καθορίζονται και αναπτύσσονται στο σεμινάριο μικρής διάρκειας (C1 

Training). Ο στόχος του περιεχομένου για το C1 Training ήταν να υποστηρίξει τους εκπαιδευτικούς 

των οργανισμών εταίρων ώστε να αναπτύξουν γνώσεις και δεξιότητες για την προετοιμασία 

σχεδίων μάθησης και δημιουργικότητας για την τεχνητή νοημοσύνη (L&C AI) για σχολεία. Η 

εκπαίδευση οργανώθηκε πριν από την ανάπτυξη σχεδίων L&C στο πλαίσιο του πρώτου 

αποτελέσματος (R1). Η κύρια καινοτομία του R1 είναι η δημιουργία ενός μοντέλου για ένα σχέδιο 

μάθησης και δημιουργικότητας AI (L&C Plan) που μπορεί να χρησιμοποιηθεί από οποιονδήποτε 

εκπαιδευτικό οποιουδήποτε τομέα για να ενσωματώσει τη μάθηση και τη σκέψη AI στη διδασκαλία 

τους για την καλύτερη ανάπτυξη ικανοτήτων και δεξιοτήτων στους μαθητές. Εξ όσων γνωρίζουμε, 

τέτοια σχέδια AI L&C δεν υπήρχαν. Η ανάγκη για διακρατική εφαρμογή έγκειται στην ανάγκη 

συλλογής πληροφοριών και διερεύνησης του ισχύοντος καθεστώτος της τεχνητής νοημοσύνης στη 

δευτεροβάθμια εκπαίδευση για την καλύτερη αντιμετώπιση των αναγκών των εκπαιδευτικών και 

των σπουδαστών σε επίπεδο ΕΕ. Επιπλέον, οι μαθησιακές δραστηριότητες αναπτύχθηκαν για να 

ταιριάζουν στα εκπαιδευτικά συστήματα και τους εκπαιδευτικούς όλων των χωρών εταίρων, 

αυξάνοντας έτσι τη συνολική δυνατότητα μεταφοράς του σχεδίου.  

Ένα σεμινάριο κατάρτισης C1 οργανώθηκε για να υποστηρίξει την απαραίτητη εκπαίδευση των 

εταίρων για το R1. Στοιχεία του περιεχομένου C1 και μετά την επικύρωσή τους μέσω της 

αξιολόγησης από ομότιμους των σχεδίων L&C AI χρησιμοποιήθηκαν σε μια σειρά ενοτήτων στην 

ανάπτυξη του μαθήματος FACILITATE-AI στο πλαίσιο του αποτελέσματος 2 (R2). Ο αναμενόμενος 

αντίκτυπος είναι η υψηλότερη ικανότητα και οι δεξιότητες των συμμετεχόντων εταίρων να 

διαμορφώσουν την πρακτική μέθοδο κατανόησης της τεχνητής νοημοσύνης και δημιουργίας 

σχεδίων L&C AI για τη σχολική εκπαίδευση και ο αντίκτυπος στους εμπειρογνώμονες των 

συμμετεχόντων στις συζητήσεις των ομάδων εστίασης. Οι συμμετέχοντες εταίροι της κοινοπραξίας 

δημιούργησαν καλύτερη εμπειρογνωμοσύνη στους στόχους του έργου, συγκλίνοντας τη γνώση και 

την ικανότητα στην τεχνητή νοημοσύνη και την παιδαγωγική μαζί. 

Οι εταίροι συνεργάστηκαν στα ακόλουθα 3 κύρια κεφάλαια, ως δραστηριότητες και καθήκοντα 

αυτού του αποτελέσματος: 

1. ΠΑΙΔΑΓΩΓΙΚΟ ΚΑΙ ΜΑΘΗΣΙΑΚΟ ΠΛΑΙΣΙΟ ΚΑΙ ΕΘΝΙΚΕΣ ΕΚΘΕΣΕΙΣ (R1/A1) 

• Δραστηριότητα 1: Παιδαγωγικό και Μαθησιακό Πλαίσιο και Εθνικές Εκθέσεις. Οι εταίροι 

διερεύνησαν το σύνολο των ικανοτήτων που πρέπει να έχει αποκτήσει/αναπτύξει ένας 

εκπαιδευτικός για να μπορέσει να διευκολύνει την εισαγωγή της τεχνητής νοημοσύνης στα 

σχολεία. Το πλαίσιο που αναπτύχθηκε επικυρώθηκε μέσω μιας διαδικτυακής ομάδας εστίασης 

(FG) εμπειρογνωμόνων. Κάθε εταίρος προσκάλεσε τουλάχιστον έναν τοπικό εμπειρογνώμονα 

(εκπαίδευση ή τεχνητή νοημοσύνη) στην ομάδα εστίασης. 

• Δραστηριότητα 2: Εθνικές εκθέσεις με συναφείς πρακτικές. Οι εταίροι διερεύνησαν την 

τρέχουσα κατάσταση της τεχνητής νοημοσύνης στη δευτεροβάθμια εκπαίδευση σε εθνικό 

επίπεδο διεξάγοντας έρευνα τεκμηρίωσης. Οι εταίροι διερεύνησαν το επίπεδο ενσωμάτωσης 

της τεχνητής νοημοσύνης στα σχολεία ή τα στοιχεία που υπήρχαν και θα είναι σε θέση να 

διευκολύνουν μια τέτοια ενσωμάτωση στο εγγύς μέλλον (π.χ. προγράμματα επαγγελματικής 

ανάπτυξης εκπαιδευτικών κ.λπ.). Επιπλέον, για κάθε χώρα εταίρο, οι εταίροι συγκέντρωσαν 

τουλάχιστον 5 παραδείγματα ΑΙ στις εκπαιδευτικές πρακτικές.  

2. ΔΥΝΑΜΙΚΟΣ ΣΧΕΔΙΑΣΜΟΣ ΚΑΙ ΜΟΡΦΗ ΠΡΟΓΡΑΜΜΑΤΟΣ ΣΠΟΥΔΩΝ (R1/A2) 
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Τα αποτελέσματα  της δραστηριότητας 1 / έργου 1 (A1 / T1) και A1 / T2 αποτέλεσαν τη βάση μιας 

διαδικτυακής βάσης δεδομένων με πρόγραμμα σπουδών AI για μαθητές ηλικίας 16-18 ετών. Οι 

εταίροι διερεύνησαν πώς αυτή η βάση δεδομένων θα ενσωματώσει το στοιχείο της δυναμικής. 

Αυτό σημαίνει ότι οι εκπαιδευτικοί, κατά τη διάρκεια της περιόδου υλοποίησης του έργου και μετά, 

θα είναι σε θέση να εισάγουν στη βάση δεδομένων και να διαδραματίσουν σημαντικό ρόλο στη 

συνεχή ανάπτυξή της και την προσαρμογή της στις εξελίξεις της τεχνητής νοημοσύνης στην 

εκπαίδευση. Ήταν σημαντικό να σχεδιαστεί προσεκτικά η λειτουργία της βάσης δεδομένων ώστε 

να είναι δυναμική, εξετάζοντας παράλληλα πώς μπορεί να επιτευχθεί η μέγιστη βιωσιμότητά της.  

3. ΣΧΕΔΙΑ ΜΑΘΗΣΗΣ ΚΑΙ ΔΗΜΙΟΥΡΓΙΚΟΤΗΤΑΣ (L&C Plans) ΓΙΑ ΧΡΗΣΗ ΑΠΟ ΤΟΥΣ ΔΙΕΥΚΟΛΥΝΤΕΣ 

ΤΗΣ ΜΑΘΗΣΗΣ (R1/A3) 

Με βάση το αποτέλεσμα 1/δραστηριότητα 2 (R1/A2), οι εταίροι παρήγαγαν παραδείγματα σχεδίων 

μάθησης και δημιουργικότητας (L&C) έτοιμα να χρησιμοποιηθούν από τους εκπαιδευτικούς. 

Καθώς η τεχνητή νοημοσύνη πρέπει να έχει μια διεπιστημονική προσέγγιση, τα σχέδια L&C 

σχεδιάστηκαν για να χρησιμοποιηθούν από τουλάχιστον δύο εκπαιδευτικούς, διδάσκοντας 

διαφορετικά μαθήματα STEAME ή πέρα από αυτά, σε συνεργασία. Μετά από μια εκπαιδευτική 

δραστηριότητα C1 για να βοηθήσει τους συμμετέχοντες εταίρους να κατανοήσουν τις έννοιες της 

τεχνητής νοημοσύνης και πώς αυτές μπορούν να εφαρμοστούν μέσω των σχεδίων L&C, κάθε 

οργανισμός εταίρος ανέπτυξε τουλάχιστον 2 σχέδια AI L&C. Αυτά τα σχέδια AI L&C θα 

μεταφορτωθούν στο  «Παρατηρητήριο Εκπαίδευσης-Τεχνητής Νοημοσύνης (AI-Education 

Observatory), το οποίο αποτελεί μέρος της πλατφόρμας που θα αναπτυχθεί στο αποτέλεσμα 3 

(R3). 
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1. ΠΑΙΔΑΓΩΓΙΚΑ ΚΑΙ ΜΑΘΗΣΙΑΚΑ ΠΛΑΙΣΙΑ 
 

Συνοπτική παρουσίαση των εθνικών εκθέσεων 
 

Αυτές οι ευρωπαϊκές και εθνικές εκθέσεις με τις σχετικές πρακτικές δημιουργήθηκαν στο πλαίσιο 
μιας διετούς πρωτοβουλίας χρηματοδοτούμενης από την Ευρωπαϊκή Επιτροπή με τίτλο 
«Κατευθυντήριες γραμμές για τη διευκόλυνση της εκμάθησης της τεχνητής νοημοσύνης (AI) για 
μαθητές δευτεροβάθμιας εκπαίδευσης». Στόχος του έργου είναι να προετοιμάσει τους διευθυντές 
σχολείων δευτεροβάθμιας εκπαίδευσης και τους εκπαιδευτικούς για την αποτελεσματική 
ενσωμάτωση της τεχνητής νοημοσύνης στην εκπαίδευση. Για να διασφαλιστεί ότι τα παραδοτέα 
ανταποκρίνονται στις τρέχουσες ανάγκες, κάθε εταίρος αξιολόγησε την εθνική βιβλιογραφία της 
χώρας του με την επιμέλεια των Εκπαιδευτηρίων Δούκα και τη συμβολή όλων των εταίρων. Οι 
χώρες εταίροι που συνέβαλαν στην παρούσα έκθεση είναι η Βουλγαρία, η Κύπρος, η Ελλάδα, η 
Ιταλία, η Πορτογαλία και η Ρουμανία. Η έκθεση χωρίζεται σε τέσσερα μέρη, τα οποία είναι τα εξής: 
 
1. Μέρος Α: Επίπεδο ενσωμάτωσης της τεχνητής νοημοσύνης στα σχολεία δευτεροβάθμιας 

εκπαίδευσης (για μαθητές) 
2. Μέρος Β: Στοιχεία που διευκολύνουν την ενσωμάτωση της τεχνητής νοημοσύνης στο εγγύς 

μέλλον (για εκπαιδευτικούς) 
3. Μέρος Γ: Η Τεχνητή Νοημοσύνη στις Εκπαιδευτικές Πρακτικές 
4. Μέρος Δ: Άλλα στοιχεία/πρωτοβουλίες/πρακτικές τεχνητής νοημοσύνης σε εθνικό και/ή 

ευρωπαϊκό επίπεδο 
 
Τα βασικά ευρήματα είναι ότι στον τομέα της εκπαίδευσης, η χρήση της τεχνητής νοημοσύνης δεν 
έχει φτάσει ακόμη στο επίπεδο της ευρείας χρήσης, αλλά η επιλογή της υιοθέτησής της από 
μεγάλες εταιρείες του χώρου και η έρευνα που γίνεται, δίνουν τη βεβαιότητα ότι σύντομα 
εκπαιδευτικοί και εκπαιδευόμενοι θα δουν εφαρμογές στην καθημερινή τους πρακτική. Στα 
ευρωπαϊκά σχολεία υπάρχουν πολύ λίγα στοιχεία στην τεχνητή νοημοσύνη χωρίς ιδιαίτερη 
εστίαση, αλλά μόνο στις ψηφιακές δεξιότητες στις οποίες περιλαμβάνεται έμμεσα. Η τεχνητή 
νοημοσύνη δεν προσδιορίζεται στα προγράμματα σπουδών ως διακριτό διδακτικό πεδίο, αλλά 
διάφοροι οργανισμοί και σχολεία προωθούν δραστηριότητες στον τομέα της ρομποτικής με τη 
μορφή έργων και άλλων πρωτοβουλιών. 
 
Όσον αφορά το μέλλον της ενσωμάτωσης της τεχνητής νοημοσύνης στην εκπαίδευση, υπάρχει μια 
ποικιλία εργαλείων και πλατφόρμων τεχνητής νοημοσύνης που μπορούν να χρησιμοποιηθούν για 
εκπαιδευτικούς σκοπούς μαζί με διαδικτυακά μαθήματα, MOOC, δράσεις κατάρτισης / εργαστήρια 
και σεμινάρια / διαδικτυακά σεμινάρια για συμμετοχή εκπαιδευτικών. Επιπλέον, πολυάριθμες  
εκπαιδευτικές πρακτικές τεχνητής νοημοσύνης και ορισμένα άλλα πιο γενικά στοιχεία, 
πρωτοβουλίες και πρακτικές τεχνητής νοημοσύνης βρέθηκαν από τους εταίρους του έργου, 
καθιστώντας την ενσωμάτωση της τεχνητής νοημοσύνης στην εκπαίδευση στο εγγύς μέλλον πιο 
πιθανό να είναι πραγματικότητα.   
 
Εργαλεία και πλατφόρμες τεχνητής νοημοσύνης για την εκπαίδευση 
 
Χιλιάδες νεοσύστατες επιχειρήσεις εμφανίζονται καθημερινά με βάση το AI ή τα εργαλεία AI που 
κυμαίνονται από το Siri έως την αυτόματη δημοσιογραφία. Όλα λειτουργούν με τη βοήθεια της 
Τεχνητής Νοημοσύνης (AI) και Μηχανική Μάθηση (ML). Και με την είσοδο της τεχνητής 
νοημοσύνης σε όλους τους τομείς, έχει επίσης αρχίσει να μετασχηματίζει τον εκπαιδευτικό τομέα 
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που έχει παραδοσιακό χαρακτήρα. Εργαλεία τεχνητής νοημοσύνης για την εκπαίδευση που είναι 
έξυπνα, προσαρμοστικά, ενθαρρυντικά συστήματα εξατομικευμένης μάθησης αναπτύσσονται σε 
όλα τα εκπαιδευτικά ιδρύματα, όπως σχολεία, κολέγια και πανεπιστήμια σε όλο τον κόσμο για την 
ανάλυση τεράστιων ποσοτήτων δεδομένων που συλλέγονται από τους μαθητές και μπορούν να 
επηρεάσουν σημαντικά τη ζωή των μαθητών και των εκπαιδευτικών. Μερικά παραδείγματα 
εργαλείων που μπορούν να χρησιμοποιηθούν στην εκπαίδευση είναι το PhotoMath, μια δωρεάν 
εφαρμογή διδασκαλίας μαθηματικών AI και το Seek by iNaturalist, μια εφαρμογή που βοηθά στην 
αναγνώριση ειδών από φωτογραφίες. Τα μαθήματα γλώσσας μπορούν να χρησιμοποιήσουν το 
Verse by Verse, όπου οι μαθητές μπορούν να γράψουν ένα ποίημα με τη βοήθεια της τεχνητής 
νοημοσύνης και να μάθουν για Αμερικανούς ποιητές. Τα μαθήματα κοινωνικών σπουδών και 
τέχνης μπορούν να χρησιμοποιήσουν το Newspaper Navigator, ένα εργαλείο για την αναζήτηση 
εκατομμυρίων ιστορικών φωτογραφιών εφημερίδων, και το MuseNet, για εξερεύνηση και 
δημιουργία μουσικής. Επιπλέον, η μηχανική μάθηση για παιδιά, μάθετε για την τεχνητή 
νοημοσύνη, τα κοινά αντικείμενα COCO στο πλαίσιο, το Colab και το TensorFlow (Google) είναι 
μερικά χρήσιμα παραδείγματα εργαλείων AI που μπορούν να χρησιμοποιηθούν για 
εκπαιδευτικούς σκοπούς. 
 
Συστάσεις για τη μελλοντική εκπαίδευση στον αλφαβητισμό στην τεχνητή νοημοσύνη 
 
Τα ευρήματα του Εννοιολογικού γραμματισμού τεχνητής νοημοσύνης: Μια διερευνητική 
ανασκόπηση παρουσιάζει μια προκαταρκτική επισκόπηση της εμπειρικής ερευνητικής 
βιβλιογραφίας σχετικά με τις μελέτες γραμματισμού τεχνητής νοημοσύνης στον τομέα της 
εκπαίδευσης. Η τεχνητή νοημοσύνη γίνεται θεμελιώδης δεξιότητα για όλους, όχι μόνο για τους 
επιστήμονες υπολογιστών. Εκτός από την ανάγνωση, τη γραφή, την αριθμητική και τις ψηφιακές 
δεξιότητες, θα πρέπει να προσθέσουμε την τεχνητή νοημοσύνη στον τεχνολογικό γραμματισμό 
κάθε μαθητή του εικοστού πρώτου αιώνα στο εργασιακό περιβάλλον και την καθημερινή ζωή. 
Εμπνευσμένος από την ταξινόμηση Bloom, ο γραμματισμός AI διαθέτει βασικές ικανότητες για να 
γνωρίζει και να κατανοεί, να χρησιμοποιεί και να εφαρμόζει, καθώς και να αξιολογεί και να 
δημιουργεί AI. Οι άνθρωποι πρέπει να εξοπλιστούν γνωστικά για μελλοντικές τεχνολογικές 
προκλήσεις στους χώρους εργασίας τους. Ταυτόχρονα, είναι σημαντικό να ενισχυθεί η κοινωνική 
τους ευθύνη και η δεοντολογική τους ευαισθητοποίηση για τη χρήση της τεχνητής νοημοσύνης για 
το κοινωνικό καλό. 
 
Οι μαθητές δεν είναι μόνο οι τελικοί χρήστες, αλλά δυνητικά είναι λύτες προβλημάτων για να 
χρησιμοποιήσουν τεχνολογίες AI σε διαφορετικά σενάρια ή ακόμη και να δημιουργήσουν πιθανές 
λύσεις υλικού και λογισμικού που βασίζονται στην τεχνητή νοημοσύνη για να κάνουν την κοινωνία 
μας ένα καλύτερο μέρος για να ζήσουν. Ο γραμματισμός τεχνητής νοημοσύνης συνδυάζει τις ιδέες 
της επιστήμης των δεδομένων, της υπολογιστικής σκέψης και της διεπιστημονικής γνώσης για την 
αλληλεπίδραση του γραμματισμού τεχνητής νοημοσύνης και της σκέψης τεχνητής νοημοσύνης. 
 
Για να διευκολυνθεί η διδασκαλία των εκπαιδευτικών, πρέπει να ληφθεί υπόψη το τεχνολογικό, 
παιδαγωγικό και πλαίσιο γνώσης περιεχομένου, ώστε να παρέχει έναν χάρτη για την κατανόηση 
του τρόπου αποτελεσματικής ενσωμάτωσης του γραμματισμού τεχνητής νοημοσύνης στις τάξεις. 
Τα εκπαιδευτικά αντικείμενα και τα προγράμματα σπουδών που είναι κατάλληλα  για την ηλικία 
πρέπει να σχεδιαστούν για να γεφυρώσουν τις εννοιολογικές κατανοήσεις των μαθητών K-12 AI 
και να τονώσουν τα κίνητρα και το ενδιαφέρον τους για την εκμάθηση της τεχνητής νοημοσύνης. 
Οι εκπαιδευτικοί θα πρέπει να επικαιροποιήσουν τις γνώσεις τους σχετικά με την τεχνητή 
νοημοσύνη για την επίλυση διδακτικών προκλήσεων, όπως η γνώση και η χρήση κατάλληλων 
τεχνολογιών ενισχυμένης με τεχνητή νοημοσύνη, όπως προσαρμοστικά συστήματα μάθησης που 

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/
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διευκολύνουν την καθημερινή τους διδακτική πρακτική και διαχείριση και προωθούν την 
εξατομικευμένη μάθηση για την κατανόηση της μαθησιακής προόδου και των αναγκών των 
μαθητών. 
 
Οι μελλοντικοί ερευνητές και εκπαιδευτικοί θα αναπτύξουν παιδαγωγικές στρατηγικές (π.χ. 
συνεργατική μάθηση βάσει έργου, παιγνιώδης μάθηση) και θα αυξήσουν τα κίνητρα και τη 
συμμετοχή των μαθητών, θα προωθήσουν την αλληλεπίδραση και τη συνεργασία, θα ενισχύσουν 
τα κίνητρα και τις στάσεις και θα αναπτύξουν πολυάριθμες μαθησιακές δεξιότητες στο πλαίσιο του 
γραμματισμού στην τεχνητή νοημοσύνη. Οι ανθρωποκεντρικοί προβληματισμοί είναι σημαντικοί 
για να αυξηθεί η προσοχή στην εκπαίδευση των πολιτών ώστε να γίνουν κοινωνικά υπεύθυνοι και 
ηθικοί χρήστες, όπως η συμμετοχή, η δικαιοσύνη, η λογοδοσία, η διαφάνεια και η δεοντολογία, 
αντί να ενισχύονται απλώς οι ικανότητες και τα ενδιαφέροντα των μαθητών στην τεχνητή 
νοημοσύνη. (Davy Tsz Kitng, Jac Ka Lok Leung, Samuel Kai Wah Chu, & Maggie Shen Qiao, 2023) 

 

Συνοπτική παρουσίαση της ομάδας εστίασης 
 

Για περαιτέρω διερεύνηση της τεχνητής νοημοσύνης στην εκπαίδευση δημιουργήθηκε ομάδα 
εστίασης. Η ομάδα εστίασης βασίστηκε σε ημι-δομημένες ερωτήσεις συνέντευξης που 
διερεύνησαν βασικά ζητήματα στον τομέα της ενσωμάτωσης της τεχνητής νοημοσύνης στην 
εκπαίδευση μέσω μιας προσέγγισης βασισμένης σε έρευνα και τεκμηρίωσης. Η ομάδα εστίασης 
συναντήθηκε την Τρίτη 26 Ιουλίου 2022, με δεκατρείς συμμετέχοντες από διαφορετικές χώρες. 
Τους συμμετέχοντες αποτελούσαν αφοσιωμένοι εκπαιδευτές, άτομα με εκτεταμένο εκπαιδευτικό 
υπόβαθρο και ειδικούς στην τεχνητή νοημοσύνη. Οι τομείς ικανότητάς τους ποικίλλουν, 
περιλαμβάνοντας ένα ευρύ φάσμα σχολικών κλάδων και γνώσεων τεχνητής νοημοσύνης. Οι τίτλοι 
των όσων συζητήθηκαν κατά τη διάρκεια της συνεδρίασης της ομάδας εστίασης είναι οι 
ακόλουθοι. 
 
 
Γιατί να εισαγάγουμε την τεχνητή νοημοσύνη στη δευτεροβάθμια εκπαίδευση, με ποιους στόχους; 

 
Μια σημαντική προσθήκη στους στόχους του έργου θα ήταν να διδάξει στους μαθητές τα ηθικά 
ζητήματα γύρω από την τεχνητή νοημοσύνη, για παράδειγμα την προκατάληψη της τεχνητής 
νοημοσύνης, η οποία μπορεί να έχει μεγάλο αντίκτυπο στη ζωή των μαθητών γενικά. Ένας από 
τους κύριους λόγους για τους οποίους οι νέοι μαθητές πρέπει να μάθουν για την ηθική της τεχνητής 
νοημοσύνης είναι να γίνουν κριτικοί καταναλωτές αυτής της νέας τεχνολογίας που δεν θα μπορούν 
να «αποφύγουν» στο μέλλον. Θα πρέπει να είναι προετοιμασμένοι για το «μέλλον της τεχνητής 
νοημοσύνης», επειδή η τεχνητή νοημοσύνη είναι ήδη παντού στη ζωή μας. Θα ήταν επίσης 
σημαντικό να συσχετιστεί η τεχνητή νοημοσύνη με τη μάθηση βάσει έργων, όπως οι 
δραστηριότητες STEAME, οι οποίες περιλαμβάνουν και το στοιχείο του επιχειρηματία. Αυτό θα 
μπορούσε να γίνει όχι μόνο από καθηγητές πληροφορικής αλλά και από καθηγητές φυσικής, 
μαθηματικών ή διοίκησης. 
 
Ένας άλλος στόχος είναι «Τι είναι η νοημοσύνη και ποια είναι τα χαρακτηριστικά που την 
απεικονίζουν στην ανθρώπινη κατάσταση;». Μπορεί να αποτελέσει μια δυναμική για την 
κατανόηση του όλου θέματος της τεχνητής νοημοσύνης και να παράσχει το πλαίσιο στο οποίο 
αναμένουμε να αναπτυχθούν και να εφαρμοστούν ψηφιακά στο μέλλον.  
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Ποια στοιχεία / θέματα / ενότητες για μια εκπαίδευση AI μπορούν να συμπεριληφθούν 
 
Θα μπορούσε να δοθεί έμφαση σε ορισμένα στατιστικά θέματα, όπως οι γραμμικές έννοιες, επειδή 
η τεχνητή νοημοσύνη περιλαμβάνει πολλή χειραγώγηση δεδομένων και όλα αφορούν τη συλλογή 
των σωστών δεδομένων και την ανάλυσή τους με τον σωστό τρόπο με τα σωστά εργαλεία. Αυτά 
μπορούν να συμπεριληφθούν στην ενότητα "βασικά της τεχνητής νοημοσύνης" με ίσως την 
προσθήκη κάποιων λογικών θεμάτων προγραμματισμού. Μια πρόταση ήταν η πρώτη ενότητα να 
είναι τα «βασικά της τεχνητής νοημοσύνης» και η μετονομασία της «τεχνητής νοημοσύνης στη ζωή 
μας» σε «τεχνητή νοημοσύνη για τη ζωή». Θα πρέπει να ασχολείται με το επίπεδο των ενοτήτων 
ώστε να μην είναι πολύ εξελιγμένες, αλλά να παρουσιάζονται με ελκυστικό και δημοφιλή τρόπο, 
π.χ. μέσω πρακτικών παιχνιδιών και ανταγωνισμού παιχνιδιών. Επιπλέον, μια ενότητα θα 
μπορούσε να επικεντρωθεί στη μηχανική μάθηση, αλλά το πρόβλημα είναι ότι υπάρχει απαραίτητη 
γνώση γραμμικής άλγεβρας. Ίσως ορισμένες δραστηριότητες, συμπεριλαμβανομένων σεναρίων 
βασικών συνόλων δεδομένων, να είναι το κλειδί για την αντιμετώπιση αυτού του ζητήματος. 

 
Ποιες ικανότητες μπορούν να αναπτυχθούν (για τους εκπαιδευτικούς και τους μαθητές τους) 
 
Όσον αφορά αυτό το θέμα, κατά τη διάρκεια της ομάδας εργασίας (FG), παρουσιάστηκαν οι πέντε 
συμφωνημένες κατηγορίες, καθώς θα ήταν πολύ δύσκολο να επικυρωθεί το πλαίσιο στο διαδίκτυο. 
Με αυτό το έγγραφο 2 σελίδων, οι ειδικοί τεχνητής νοημοσύνης μπορούν να παρέχουν τις ιδέες 
και τα σχόλιά τους ή/και να εκφράσουν το επίπεδο συμφωνίας τους για κάθε μία από τις 43 
ικανότητες από τη χαμηλότερη έως την υψηλότερη ή/και να προτείνουν μια νέα. Το πλαίσιο που 
περιλαμβάνει μαθησιακές ενότητες είναι εδώ. 
 
Πώς μπορεί να εισαχθεί η τεχνητή νοημοσύνη, με ποιες μεθοδολογίες; 
 
Μερικές επιπλέον εκπαιδευτικές μεθοδολογίες θα μπορούσαν να είναι τα σοβαρά παιχνίδια και η 
εκμάθηση σχεδιασμού (προϊόντων και έργων για παράδειγμα) και η σκέψη. Επιπλέον, μια σχέση 
με τεράστιες, πραγματικές, τεχνολογικές εταιρείες που η τεχνητή νοημοσύνη είναι απαραίτητη για 
αυτές - Google, Amazon κ.λπ.- θα μπορούσε να εισαγάγει, να προσελκύσει και να επισιτίσει την 
προσοχή των μαθητών σχετικά με την τεχνητή νοημοσύνη. Τα καθημερινά εργαλεία AI μπορούν 
επίσης να χρησιμοποιηθούν, όπως η αναγνώριση προσώπου, ως πρακτικά παραδείγματα για να 
κάνουν την τεχνητή νοημοσύνη οικεία στους μαθητές. 
 
Πρόσθετες συνιστώμενες πλατφόρμες, εργαλεία, ψηφιακό περιεχόμενο: 
 

● Μάθημα (intel.com) 
Μάθετε έννοιες AI και ακολουθήστε πρακτικές ασκήσεις με δωρεάν μαθήματα με αυτόματο 
ρυθμό και διαδικτυακά σεμινάρια που καλύπτουν ένα ευρύ φάσμα θεμάτων AI. 

● Πλατφόρμα για την ηθική της Τεχνητής Νοημοσύνης 
Η αποστολή του Algorithmic Justice League είναι να αυξήσει την ευαισθητοποίηση σχετικά με 
τις επιπτώσεις της τεχνητής νοημοσύνης. 

● Διδακτικό Μηχάνημα (Machine Learning)  
Διδακτό Μηχάνημα είναι ένα διαδικτυακό εργαλείο που καθιστά τη δημιουργία μοντέλων 
μηχανικής μάθησης γρήγορη, εύκολη και προσβάσιμη σε όλους.  

● Ζωγραφική με Διδακτικό Μηχάνημα (Machine Learning) 
Αυτή η εφαρμογή σας επιτρέπει να δημιουργήσετε μια ζωγραφική τοπίου στο στυλ του Bob 
Ross χρησιμοποιώντας ένα μοντέλο βαθιάς μάθησης που εξυπηρετείται χρησιμοποιώντας ένα 
Spell model server. 

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
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● Εξαιρετικό παράδειγμα προγράμματος σπουδών ηθικής Τεχνητής Νοημοσύνης 
Αυτό το έργο επιδιώκει να αναπτύξει ένα πρόγραμμα σπουδών ανοιχτού κώδικα για μαθητές 
γυμνασίου με θέμα την τεχνητή νοημοσύνη. 

● Παραδείγματα Τεχνητής Νοημοσύνης στη Μουσική  
Εφαρμογές που βασίζονται σε προγράμματα περιήγησης, πολλές από τις οποίες υλοποιούνται 
μεTensorFlow.js για  εξαγωγή συμπερασμάτων με επιτάχυνση WebGL. 

● Dall-e mini (Craiyon, πρώην DALL-E mini) 
Μοντέλο AI που δημιουργεί εικόνες από οποιαδήποτε προτροπή και μοντέλο AI που αντλεί 
εικόνες από οποιαδήποτε προτροπή. 
 

Πρόσθετοι προτεινόμενοι πόροι, καλές πρακτικές, δραστηριότητες 
 

● SAS Εκπαίδευση: απαραίτητα δεδομένα παιδείας | SAS  
Η γρήγορη πορεία ακολουθεί τα ταξίδια ενός ενδιαφερόμενου γονέα, ενός ιδιοκτήτη μικρής 
επιχείρησης και ενός ειδικού στη δημόσια υγεία που βασίζονται σε δεδομένα για την πλοήγηση 
στην πανδημία COVID-19. 

● Μαθήματα (intel.com)  
Μάθετε έννοιες AI και ακολουθήστε πρακτικές ασκήσεις με δωρεάν μαθήματα με αυτόματο 
ρυθμό και διαδικτυακά σεμινάρια που καλύπτουν ένα ευρύ φάσμα θεμάτων AI. 
 

Ηθικά ζητήματα που πρέπει να ληφθούν υπόψη 
 
Ένας υπολογιστής κάνει αυτό που του λένε να κάνει και αυτό το καθιστά πολύ αξιόπιστο. Τα 
μοντέλα τεχνητής νοημοσύνης που είναι πολύ επιτυχημένα στην πρόβλεψη μοτίβων για 
παράδειγμα, τις περισσότερες φορές κάνουν αυτό που είναι φτιαγμένα να κάνουν σε αντίθεση με 
τα ανθρώπινα όντα που κάνουν περισσότερα λάθη ακόμη και ηθικά. Οποιοσδήποτε τύπος 
μοντέλου που δημιουργείται με τεχνολογικό τρόπο είναι λιγότερο πιθανό να κάνει ηθικά λάθη. 
Επιπλέον, υπήρξε μια πρόταση ότι οι μαθητές θα πρέπει να έχουν ένα υπόβαθρο για την ηθική 
γενικά και προ-απαιτούμενο σε άλλα μαθήματα (π.χ. μαθηματικά) για την ομαλή μετάβαση στην 
ηθική της τεχνητής νοημοσύνης. «Κακά» παραδείγματα τεχνητής νοημοσύνης, όπως η 
προκατάληψη τεχνητής νοημοσύνης , μπορούν να παρουσιαστούν ως πρακτικά παραδείγματα για 
να βοηθήσουν τους μαθητές να κατανοήσουν τα ζητήματα. Μια εργασία του Χάρβαρντ που συζητά 
αυτά τα θέματα είναι: Πώς η Τεχνητή Νοημοσύνη μας Απογοητεύει: How Ai Fails Us (harvard.edu), 
που περιέχει τα ακόλουθα αποσπάσματα: (Divya Siddarth, et al., 2021) 

 

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
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Ο αναμενόμενος αντίκτυπος της μάθησης και της διδασκαλίας της τεχνητής νοημοσύνης σε 
εκπαιδευτικούς και μαθητές 
 

Ο αντίκτυπος της μάθησης και της διδασκαλίας της τεχνητής νοημοσύνης μπορεί να προέλθει όχι 
μόνο από την άποψη της χρήσης καθαρών εφαρμογών, οι οποίες έχουν ως αφετηρία τις 
τεχνολογικές εξελίξεις στον τομέα της τεχνητής νοημοσύνης, αλλά και από την εξέταση των 
προοπτικών επέκτασής της ως εργαλείου σε ευρύτερους τομείς που οι άνθρωποι μπορεί να 
χρειάζονται υποστήριξη και αντιλήψεις. Σε αυτή την εξέταση της νοημοσύνης, μπορεί επίσης να 
επικεντρωθεί στα συστατικά που οδηγούν στην κριτική σκέψη, την επίλυση προβλημάτων, την 
καινοτομία και τη δημιουργικότητα και, ως εκ τούτου, παρέχουν μια βάση για περαιτέρω επέκταση 
της τεχνητής νοημοσύνης. Αυτή η απαίτηση από τους μαθητές είναι θεμελιώδης, διότι οι 
μελλοντικοί πολίτες πρέπει να είναι προετοιμασμένοι να είναι καινοτόμοι και όχι απλώς χρήστες 
των υφιστάμενων δημιουργιών. 
 
Μια αποστολή θα μπορούσε επίσης να είναι η ευαισθητοποίηση σχετικά με τις επιπτώσεις της 
τεχνητής νοημοσύνης, η οικοδόμηση της φωνής και της επιλογής των κοινοτήτων που 
επηρεάζονται περισσότερο και η τόνωση των ερευνητών, των υπευθύνων χάραξης πολιτικής και 
των επαγγελματιών του κλάδου για τον μετριασμό των βλαβών / προκαταλήψεων της τεχνητής 
νοημοσύνης. Ένα παράδειγμα είναι η οικοδόμηση ενός κινήματος για τη μετατόπιση του 
οικοσυστήματος τεχνητής νοημοσύνης προς δίκαιη και υπεύθυνη Τεχνητή Νοημοσύνη (equitable 
and accountable AI). (DR. JOY BUOLAMWINI, 2023) 
 

 
Πηγή: The Algorithmic Justice League  

https://www.ajlunited.org/learn-more
https://www.ajlunited.org/learn-more
https://www.ajl.org/
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2. ΔΥΝΑΜΙΚΟΣ ΣΧΕΔΙΑΣΜΟΣ ΚΑΙ ΜΟΡΦΗ ΠΡΟΓΡΑΜΜΑΤΟΣ ΣΠΟΥΔΩΝ 

 

Συνοπτική παρουσίαση των ενοτήτων τεχνητής νοημοσύνης - Πρόγραμμα σπουδών 
 

Τι είναι η τεχνητή νοημοσύνη; 
 
Δεδομένου ότι δεν υπάρχει συμφωνία μεταξύ των εμπειρογνωμόνων σχετικά με το τι συνιστά 
τεχνητή νοημοσύνη, αυτό το θέμα είναι δύσκολο να απαντηθεί. Ένα σύστημα υπολογιστή που 
μπορεί να διαβάσει και να επεξεργαστεί πληροφορίες, να μάθει, να αιτιολογήσει, να λύσει 
προβλήματα, να προβλέψει αποτελέσματα, να λάβει αποφάσεις και περιστασιακά ακόμη και να 
δημιουργήσει αναφέρεται ως σύστημα τεχνητής νοημοσύνης (AI). Γιατί είναι δύσκολο να οριστεί η 
τεχνητή νοημοσύνη; Σύμφωνα με την ομάδα εμπειρογνωμόνων υψηλού επιπέδου για την τεχνητή 
νοημοσύνη, ο όρος τεχνητή νοημοσύνη περιέχει ρητή αναφορά στην έννοια της ευφυΐας. Αλλά 
δεδομένου ότι η νοημοσύνη - σε ανθρώπους και μηχανές - είναι μια νεφελώδης έννοια, οι 
ερευνητές τεχνητής νοημοσύνης χρησιμοποιούν κυρίως την ιδέα του ορθολογισμού. Για να 
επιτευχθεί ένας συγκεκριμένος στόχος, πρέπει να είναι σε θέση να επιλέξει τη βέλτιστη πορεία 
δράσης λαμβάνοντας υπόψη τους διαθέσιμους πόρους και άλλα κριτήρια βελτιστοποίησης. (High-
Level Expert Group on Artificial Intelligence, 2019) 
 

 
Πηγή: High Level Expert Group on AI 

 
  
Τέσσερα ακόμη ερευνητικά ερωτήματα-προκλήσεις σχετικά με την τεχνητή νοημοσύνη στο 
εκπαιδευτικό σύστημα είναι τα εξής (Davy Tsz KitNg, Jac Ka Lok Leung, Samuel Kai Wah Chu, & 
Maggie Shen Qiao, 2023) : 
  

1. Πώς ορίζουν οι ερευνητές τον όρο «αλφαβητισμός τεχνητής νοημοσύνης»; 

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


47 
 

2. Πώς βοηθούν οι εκπαιδευτικοί τους εκπαιδευόμενους να αναπτύξουν τον γραμματισμό 
τεχνητής νοημοσύνης όσον αφορά τα μαθησιακά αντικείμενα, τις παιδαγωγικές 
προσεγγίσεις και τα θέματα; 

3. Πώς αξιολογούν οι ερευνητές τις δεξιότητες γραμματισμού τεχνητής νοημοσύνης των 
μαθητών; 

4. Ποιες είναι οι ηθικές ανησυχίες στον τομέα του γραμματισμού στην τεχνητή νοημοσύνη; 
 

Πώς μπορεί η τεχνητή νοημοσύνη να ενσωματωθεί στην εκπαίδευση και να εφαρμοστεί στην τάξη; 
 
Υπάρχουν τρεις ακόλουθες προσεγγίσεις για την εφαρμογή της τεχνητής νοημοσύνης στην τάξη, 
ανάλογα με τους μαθησιακούς στόχους σύμφωνα με «Πώς μπορεί η τεχνητή νοημοσύνη να 
ενσωματωθεί στην εκπαίδευση;» (“How can artificial intelligence be embedded in education?”) 
άρθρο (School Education Gateway, 2021): 

 
1. Μάθηση με AI, με άλλα λόγια, ενσωμάτωση τεχνολογιών AI στην τάξη για την ενίσχυση της 

μάθησης των μαθητών και τη βελτίωση της διδασκαλίας. Παρόλο που τα εργαλεία και οι 
τεχνολογίες τεχνητής νοημοσύνης αναπτύσσονται κυρίως για επιχειρήσεις και βιομηχανίες, 
υπάρχουν ήδη αρκετά εργαλεία τεχνητής νοημοσύνης διαθέσιμα στους εκπαιδευτικούς που 
θέλουν να χρησιμοποιήσουν την τεχνητή νοημοσύνη για να βελτιώσουν τη μάθηση των 
μαθητών. 

2. Μάθηση για την τεχνητή νοημοσύνη, δηλαδή απόκτηση νέων δεξιοτήτων που απαιτούνται για 
τη ζωή και την εργασία σε έναν κόσμο που έχει σχήμα τεχνητής νοημοσύνης. Για να 
ξεκλειδώσουν τις δυνατότητες της τεχνητής νοημοσύνης και να αντιμετωπίσουν τις προκλήσεις 
σε έναν κόσμο που διαμορφώνεται από την τεχνητή νοημοσύνη, οι μαθητές πρέπει να είναι 
εξοπλισμένοι με υπολογιστική σκέψη και δεξιότητες επίλυσης προβλημάτων, (computational 
thinking and problem-solving skills), καθώς και δεξιότητες κωδικοποίησης και γραμματισμού 
δεδομένων. Code Week μπορεί να παρέχει στους εκπαιδευτικούς μια μεγάλη ποικιλία 
διδακτικών και μαθησιακών πόρων. (Miles Berry, 2023) 

3. Εκμάθηση τεχνητής νοημοσύνης ή εφαρμογή δεξιοτήτων που σχετίζονται με την τεχνητή 
νοημοσύνη για την αποτελεσματική χρήση της τεχνητής νοημοσύνης και τη δημιουργία νέων 
εργαλείων και τεχνολογιών τεχνητής νοημοσύνης. Η αποτελεσματική και κατάλληλη χρήση των 
υφιστάμενων συστημάτων ΤΝ μπορεί, για παράδειγμα, να περιλαμβάνει την εκμάθηση του 
τρόπου χρήσης των συστημάτων ΤΝ μέσω της συμμετοχής στο AI Basics for Schools MOOC. 

(Academy, 2023) 
 
 

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/
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Πηγή: School Education Gateway 

 

  
Υπάρχουν πολλές ενδιαφέρουσες εφαρμογές για την τεχνητή νοημοσύνη που υπαινίσσονται πώς 
μπορεί να αλλάξει την εκπαίδευση τις επόμενες δεκαετίες. Η τεχνητή νοημοσύνη μπορεί να 
επιταχύνει την εξατομικευμένη μάθηση, να δώσει στους μαθητές συνεχή αξιολόγηση και 
ανατροφοδότηση και να χρησιμοποιήσει μαθησιακές αναλύσεις για να διαφοροποιήσει τη 
μαθησιακή διαδικασία έτσι ώστε να είναι άμεσα προσαρμοσμένη στις ανάγκες κάθε μεμονωμένου 
μαθητή (UNESCO, 2020) Με το να είναι ευαίσθητη στα ταλέντα τους, η τεχνητή νοημοσύνη έχει ήδη 
επιδείξει τεράστιες δυνατότητες  για την παροχή βοήθειας σε μαθητές με μοναδικές ανάγκες.  Η 
αξιολόγηση νέων συνόλων δεξιοτήτων και η προγνωστική ανάλυση για τη μείωση των ποσοστών 
εγκατάλειψης είναι δύο πιο ενδιαφέρουσες εφαρμογές της τεχνητής νοημοσύνης (OECD), καθώς 
και  βελτιωμένη μετά-γνώση και επιτυχημένη ομαδική μάθηση.  Για να δημιουργήσετε μια ομάδα 
που είναι πιο κατάλληλη για μια συγκεκριμένη συνεργατική εργασία, η συνεργατική βοήθεια 
μάθησης AI χρησιμοποιεί προσαρμοστικό σχηματισμό ομάδας, διευκόλυνση εμπειρογνωμόνων, 
εικονικούς πράκτορες και έξυπνη εποπτεία. (Steven Duggan & Terawe Corporation, 2020), (Vincent-
Lancrin, S & R. van der Vlies, 2020). 
 
Οι τέσσερις πτυχές του εννοιολογικού γραμματισμού της τεχνητής νοημοσύνης - γνώση και 

κατανόηση της τεχνητής νοημοσύνης, χρήση και εφαρμογή της τεχνητής νοημοσύνης, αξιολόγηση 

και δημιουργία ηθικής τεχνητής νοημοσύνης και τεχνητής νοημοσύνης - εντάχθηκαν στα γνωστικά 

επίπεδα της αναθεωρημένης ταξινομίας του Bloom (Davy Tsz KitNg, Jac Ka Lok Leung, Samuel Kai 

Wah Chu, & Maggie Shen Qiao, 2023). Το «Γνωρίζω και καταλαβαίνω την Τεχνητή Νοημοσύνη» ( " 

Know and understand AI "), αποδίδεται στα δύο τελευταία επίπεδα. Η  «χρήση και εφαρμογή της 

Τεχνητής Νοημοσύνης» («use and apply AI») στην εφαρμογή εννοιών και εφαρμογών αποδίδεται 

στο επίπεδο εφαρμογής «αξιολόγησε και δημιούργησε Τεχνητή Νοημοσύνη» («evaluate and create 

AI»), που ανατίθενται στα τρία κορυφαία επίπεδα για την ανάλυση, την αξιολόγηση και τη 

δημιουργία τεχνητής νοημοσύνης. 

 

 

https://www.schooleducationgateway.eu/en/pub/resources/tutorials/ai-in-education-tutorial.htm
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
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Πηγή: Conceptualizing AI literacy: An exploratory review 

 
 
Με βάση αυτή την Ταξινόμηση προτάθηκαν έξι εκπαιδευτικές ενότητες στην αρχή, αλλά μετά από 
κάποιες αλλαγές καταλήξαμε στη δημιουργία οκτώ εκπαιδευτικών ενοτήτων όπως αναφέρονται 
παρακάτω με τη σχέση τους με την Ταξινομία του Bloom που παρουσιάζεται στην παρένθεση. 
 
  

https://www.sciencedirect.com/science/article/pii/S2666920X21000357
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# Training Modules 
 

 Source 1 Source 2 Source 3 

1 AI STEAME models of 
Learning  

IT-School 
CY-CyMS 

   

2 AI in our life… 
(understand) 

BG-School 
GR-IASA 

Generation 
AI: Toolkit 

Artificial 
Intelligence 
In 
Education 
(ISTE) 

 

3 Basics of AI 
(know) 

BG Univ 
RO-univ 

Generation 
AI: Toolkit 

Artificial 
Intelligence 
In 
Education 
(ISTE) 

An Integrative Framework for 
AI 

4 Teaching through games 
competitions – cooperation 
(apply, analyse) 

PT-UNiv 
BG-Univ 
GR-IASA 

UNESCO 
Framework 
 

Microsoft 
Training 
and events  

Generation AI: Teaching 
Practices 

5 Digital Skills & Data Literacy 
(analyse) 

GR-Doukas 
CY-CyMS 

DigCompEdu 
Online 
Testing Tool 

Data 
Literacy 
Education 
Framework 

Designing Digital Literacy 
Activities 

6 Building an AI model 
(use/apply) 

GR-IASA 
PT-Univ 
GR-Doukas 

Cognimates 
Studio 

Data 
Collection 
for 
Machine 
Learning 

 

7 Innovation - Creativity - 
Entrepreneurship 

RO-Univ 
IT-School 

Intel Skills 
for 
Innovation 
(SFI) 

OECD 
Conceptual 
Learning 
Framework 

 

8 Ethics about AI 
 

CY-Univ 
BG-School 

A Guide on 
Ethics and AI 

Ethics of AI 
in 
Education 

https://www.elevenjournals.com 
https://www.buckingham.ac.uk 

 
Ενότητα 1 - AI-Μοντέλα Μάθησης 
 
Εισαγωγή και ευρεία περιγραφή του πλαισίου και του στόχου της περιοχής/θέματος που εξετάζεται 
 
Ο σκοπός αυτής της ενότητας είναι να εισαγάγει εν συντομία τα κλασικά μοντέλα μάθησης 
σύμφωνα με την παιδαγωγική θεωρία και στη συνέχεια να κάνει μια σύντομη αναφορά στη 
λειτουργία της τεχνητής νοημοσύνης και των εφαρμογών της. Το δεύτερο μέρος σκοπεύει να 
υποστηρίξει τους εκπαιδευτικούς να εφαρμόσουν το Μάθηση βάση έργου {Project Based Learning 
(PBL)} που σχετίζεται με την τεχνητή νοημοσύνη για να βοηθήσει τους εκπαιδευτικούς που δεν 
είναι ειδικοί στην τεχνητή νοημοσύνη και τους μαθητές να κατανοήσουν τι είναι η τεχνητή 
νοημοσύνη και να δείξουν ορισμένα στοιχεία για το πώς λειτουργεί. Δείξτε πώς η διαδικασία 
ανθρώπινου συλλογισμού που οδηγεί στη λήψη αποφάσεων, όπως ένα δέντρο αποφάσεων, είναι 
η βάση ορισμένων εφαρμογών AI, δείχνοντας πώς τα εργαλεία που χρησιμοποιούν AI είναι σε θέση 
να αναλύσουν και να οργανώσουν δεδομένα και να χρησιμοποιήσουν αυτά τα δεδομένα για να 
κάνουν προβλέψεις. Αυτό μπορεί να οδηγήσει σε μετασχηματισμό του τρόπου διδασκαλίας και 
μάθησης. 
 

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
https://ojs.aaai.org/index.php/AAAI/article/view/5032/4905
https://ojs.aaai.org/index.php/AAAI/article/view/5032/4905
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/
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Οι μαθησιακοί στόχοι και τα μαθησιακά αποτελέσματα περιγράφονται στο πλάι των περιγραφών 
των διαφόρων δραστηριοτήτων αυτής της ενότητας: 
 
1. Να σχεδιάζει και να υλοποιεί τη χρήση ψηφιακών τεχνολογιών στα διάφορα στάδια της 

μαθησιακής διαδικασίας 
2. Να χρησιμοποιεί ψηφιακές τεχνολογίες για να προσφέρει έγκαιρη και στοχευμένη 

καθοδήγηση και βοήθεια 
3. Να χρησιμοποιεί ψηφιακές τεχνολογίες για την προωθεί και την ενίσχυση της συνεργασίας 

των εκπαιδευομένων 
4. Να δίνει τη δυνατότητα στους εκπαιδευόμενους να χρησιμοποιούν τις ψηφιακές 

τεχνολογίες ως μέρος συνεργατικών εργασιών, ως μέσο ενίσχυσης της επικοινωνίας, της 
συνεργασίας και της συνεργατικής δημιουργίας γνώσεων 

5. Να πειραματίζεται και να αναπτύσσει νέες μορφές για την παροχή καθοδήγησης και 
υποστήριξης 

6. Να χρησιμοποιεί τις ψηφιακές τεχνολογίες για να υποστηρίζει την αυτορρυθμιζόμενη 
μάθηση των εκπαιδευομένων, δηλαδή να επιτρέψει στους εκπαιδευόμενους να 
σχεδιάζουν, να παρακολουθούν και να προβληματίζονται σχετικά με τη δική τους μάθηση, 
παρέχοντας στοιχεία προόδου, να μοιράζονται ιδέες και να βρίσκουν δημιουργικές λύσεις 

7. Να διασφαλίζει τη προσβασιμότητα σε μαθησιακούς πόρους και δραστηριότητες, για όλους 
τους εκπαιδευόμενους, συμπεριλαμβανομένων των ατόμων με ειδικές ανάγκες. 

8. Η χρήση ψηφιακών τεχνολογιών για την αντιμετώπιση των διαφορετικών μαθησιακών 
αναγκών των εκπαιδευομένων, να επιτρέπει στους εκπαιδευόμενους να προοδεύουν σε 
διαφορετικά επίπεδα και ταχύτητες και να ακολουθούν επιμέρους μαθησιακές διαδρομές 
και στόχους. 

9. Η χρήση ψηφιακών τεχνολογιών να προωθεί την ενεργό και δημιουργική ενασχόληση των 
εκπαιδευομένων με ένα αντικείμενο. 

10. Η χρήση ψηφιακών τεχνολογιών στο πλαίσιο παιδαγωγικών στρατηγικών να προάγει τις 
εγκάρσιες δεξιότητες των μαθητών, τη βαθιά σκέψη και τη δημιουργική έκφραση. 

11. Να ανοίξει τη μάθηση σε νέα, πραγματικά πλαίσια, τα οποία εμπλέκουν τους ίδιους τους 
εκπαιδευόμενους σε πρακτικές δραστηριότητες, επιστημονική έρευνα ή επίλυση σύνθετων 
προβλημάτων 

 
Ενότητα 2 - AI για τη ζωή ... 
 
Εισαγωγή και ευρεία περιγραφή του πλαισίου και του στόχου της περιοχής/θέματος που εξετάζεται 
 
Η παγκόσμια υιοθέτηση των τεχνολογιών τεχνητής νοημοσύνης στην εκπαίδευση μεταμορφώνει 
τον τρόπο με τον οποίο διδάσκουμε και μαθαίνουμε. Η Τεχνητή Νοημοσύνη είναι μια από τις 
ανατρεπτικές τεχνικές για την προσαρμογή της εμπειρίας διαφορετικών μαθησιακών ομάδων - 
μαθητών και εκπαιδευτικών. Η ενότητα «Η τεχνητή νοημοσύνη στη ζωή μας... (κατανόηση)» 
περιλαμβάνει εκπαιδευτικές ενότητες που εστιάζουν στην κατανόηση από τους εκπαιδευτικούς 
του τι είναι η τεχνητή νοημοσύνη και με ποιον τρόπο θα μπορούσε να εφαρμοστεί στη ζωή μας. 
 
Οι μαθησιακοί στόχοι και τα μαθησιακά αποτελέσματα περιγράφονται στα ακόλουθα μέρη αυτής 
της ενότητας και είναι: 
 
1. Βιομηχανική επανάσταση 5.0. Τι είναι η τεχνητή νοημοσύνη (AI); 
2. Τομείς γνώσης που σχετίζονται με την τεχνητή νοημοσύνη 
3. Εφαρμογή της τεχνητής νοημοσύνης (μηχανική μάθηση / επιστήμη δεδομένων) 
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4. Τι είναι ένας αλγόριθμος AI; 
 
Ενότητα 3 - ΒΑΣΙΚΕΣ βασικές αρχές AI / AI 
 
Εισαγωγή και ευρεία περιγραφή του πλαισίου και του στόχου της περιοχής / θέματος που 
εξετάζεται: 
 
Στόχος του μαθήματος είναι να βοηθήσει τους εκπαιδευτικούς να εισαγάγουν τις θεμελιώδεις 
έννοιες, μεθόδους και τεχνικές της κλασικής και σύγχρονης τεχνητής νοημοσύνης. Μέχρι το τέλος 
της ενότητας, οι εκπαιδευτικοί θα πρέπει να είναι σε θέση να αναγνωρίσουν τους βασικούς 
υποκείμενους αλγόριθμους στην τεχνητή νοημοσύνη και να προσαρμόσουν τις διδακτικές 
μεθοδολογίες για να εισαγάγουν τους μαθητές στις βασικές εφαρμογές αυτών των θεωρητικών 
θεμελίων. Επιπλέον, η ενότητα ασχολείται με το ζήτημα των τρόπων αναπαράστασης και 
επεξεργασίας σημασιολογικών πληροφοριών, καθώς και τις δυνατότητες της Python και της 
λογικής γλώσσας προγραμματισμού Prolog. 
 
Η ενότητα οργανώνεται σε 4 κύρια μέρη: 
Μέρος 1 - Αναπαράσταση γνώσης, επεξεργασία και διανομή 
Μέρος 2 - Λογικός προγραμματισμός. Εισαγωγή στην Prolog 
Μέρος 3- Αναζήτηση, σχεδιασμός και λήψη αποφάσεων. Αλγόριθμος A* 
Μέρος 4- Βασικά στοιχεία προγραμματισμού Python και έργων AI 
 

Μαθησιακά αποτελέσματα και μαθησιακοί στόχοι 
 

1. Να μπορεί να τροποποιήσει και να προσθέσει μαθησιακό περιεχόμενο που σχετίζεται με 
τις κύριες βασικές έννοιες και αλγόριθμους της τεχνητής νοημοσύνης χρησιμοποιώντας τις 
πιο κατάλληλες μορφές. 

2. Να μπορεί να δημιουργήσει και να τροποποιήσει μαθησιακό περιεχόμενο που σχετίζεται 
με την αναπαράσταση γνώσης, τον λογικό προγραμματισμό και τον προγραμματισμό 
Python, να χρησιμοποιήσει σχετικά παραδείγματα και πραγματικές καταστάσεις. 

3. Να δύναται να οργανώσει και να χρησιμοποιήσει κοινούς πόρους εκμάθησης 
4. Να είναι σε θέση να αξιολογεί ψηφιακούς πόρους που σχετίζονται με τη διδασκαλία και να 

αλληλοεπιδρά μέσω διαφόρων ψηφιακών τεχνολογιών 
5. Να μπορεί να συμβάλλει στην ανταλλαγή δεδομένων, πληροφοριών και ψηφιακού 

περιεχομένου με άλλους συμμετέχοντες στη μαθησιακή διαδικασία 
6. Να δύναται να χρησιμοποιεί ψηφιακά εργαλεία και τεχνολογίες για συνεργατικές 

μαθησιακές διαδικασίες και να συν-δημιουργεί νέα δεδομένα, πόρων και γνώσεων 
 
Ενότητα 4 – Διδασκαλία μέσω παιχνιδιών 
 

Εισαγωγή και ευρεία περιγραφή του πλαισίου και του στόχου της περιοχής/θέματος που εξετάζεται 
 

Αυτή η ενότητα θα παρέχει στους εκπαιδευτικούς εκπαίδευση σχετικά με το πώς τα ψηφιακά 
παιχνίδια και τα στοιχεία του παιχνιδιού μπορούν να χρησιμοποιηθούν για να παρακινήσουν 
εγγενώς τους μαθητές, ενώ θα κάνουν τη μαθησιακή διαδικασία πιο ευχάριστη και ελκυστική. 
Μέχρι το τέλος της ενότητας, οι εκπαιδευτικοί θα πρέπει να είναι σε θέση να εντοπίζουν αυτόνομα 
χρήσιμα παιχνίδια για τη διδασκαλία της τεχνητής νοημοσύνης και να προσαρμόζουν τόσο τις 
διδακτικές μεθοδολογίες όσο και το περιεχόμενο σε αυτή τη νέα μορφή διδασκαλίας. Η ενότητα 
θα εξετάσει επίσης το ζήτημα του ανταγωνισμού έναντι της συνεργασίας και πώς οι μαθητές 
μπορεί να παρακινηθούν διαφορετικά από αυτούς.  
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Η ενότητα οργανώνεται σε 4 κύρια μέρη:  
1. Παιγνιώδης μάθηση και τεχνητή νοημοσύνη: βασικές έννοιες και ταξινόμηση 
2. Προσδιορισμός της μαθησιακής εργασίας και προσδιορισμός κατάλληλων ψηφιακών 

παιχνιδιών 
3. Ανάπτυξη ψηφιακών μαθησιακών πόρων και υποστηρικτικού υλικού 
4. Ανατροφοδότηση σε πραγματικό χρόνο και μηχανισμοί προόδου 
 
Μαθησιακοί στόχοι και μαθησιακά αποτελέσματα 
 

1. να επιλέγουν, να αναγνωρίζουν και να αξιολογούν κατάλληλα εκπαιδευτικά παιχνίδια για τη 
διδασκαλία και τη μάθηση 

2. να οργανώνουν  και να μοιράζονται τους μαθησιακούς πόρους 
3. να αξιολογούν ψηφιακούς πόρους, που συνδέονται με τη διδασκαλία μέσω παιχνιδιών 
4. να επιλέγουν παιχνίδια που αναπτύχθηκαν χρησιμοποιώντας διάφορες τεχνολογίες AI και 

αλγόριθμους 
5. να αλληλοεπιδρούν μέσα από μια ποικιλία ψηφιακών τεχνολογιών 
6. να είναι σε θέση να κατανοήσουν τα κατάλληλα ψηφιακά μέσα επικοινωνίας για ένα δεδομένο 

πλαίσιο 
7. να ανταλλάζουν δεδομένα, πληροφοριών και ψηφιακού περιεχομένου με άλλους 

συμμετέχοντες στη μαθησιακή διαδικασία μέσω κατάλληλων ψηφιακών τεχνολογιών 
8. να χρησιμοποιούν ψηφιακά εργαλείων και τεχνολογίες για συνεργατικές μαθησιακές 

διαδικασίες και για τη συν-δημιουργία νέων δεδομένων, πόρων και γνώσεων 
9. να χρησιμοποιούν στοιχεία του παιχνιδιού για να παρακινήσουν τους μαθητές να 

συμμετάσχουν στη μαθησιακή διαδικασία 
10. να τονώνουν τις διαπροσωπικές σχέσεις μέσω της συνεργασίας και του ανταγωνισμού 
11. να αλλάζουν και να προσθέτουν περιεχόμενο σύμφωνα με τις απαιτήσεις του αλγορίθμου AI 

χρησιμοποιώντας τις πιο κατάλληλες μορφές. 
 
Ενότητα 5 - Ψηφιακές Δεξιότητες & Γραμματισμός στα Δεδομένα 
 
Εισαγωγή και ευρεία περιγραφή του πλαισίου και του στόχου της περιοχής/θέματος που 
εξετάζεται: 
 
Αυτή η ενότητα θα αναπτύξει ψηφιακές δεξιότητες και γραμματισμό σχετικά με το πώς μπορούμε 
να αναζητήσουμε, να επιλέξουμε, να προσδιορίσουμε, να αξιολογήσουμε, να οργανώσουμε, να 
τροποποιήσουμε υπάρχοντα ψηφιακά δεδομένα και πόρους ή να δημιουργήσουμε νέα σε ένα ήδη 
υπάρχον περιβάλλον τεχνητής νοημοσύνης. Η ενότητα χωρίζεται στα ακόλουθα τέσσερα μέρη: 
 
ΜΕΡΟΣ 1: Διερευνητική πλοήγηση και επεξεργασία ψηφιακού περιεχομένου και συνόλων 
δεδομένων για περιβάλλοντα τεχνητής νοημοσύνης 
ΜΕΡΟΣ 2: Επεξεργασία και συν-δημιουργία ψηφιακού περιεχομένου από εκπαιδευμένη μηχανή ή 
για την εκπαίδευση της μηχανής 
ΜΕΡΟΣ 3: Προσδιορισμός αναγκών, προσαρμογή μεθοδολογιών και διερεύνηση βέλτιστων 
πρακτικών τεχνητής νοημοσύνης 
ΜΕΡΟΣ 4: Ανάλυση, σχεδιασμός, υλοποίηση και αξιολόγηση δραστηριοτήτων και έργων τεχνητής 
νοημοσύνης 
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Μαθησιακοί στόχοι και μαθησιακά αποτελέσματα 
 
1. να εντοπίζουν, να αξιολογούν, να επιλέγουν και να δομούν ψηφιακούς πόρους για τη 

διδασκαλία και τη μάθηση 
2. να αναλύουν, να τροποποιούν και να μοιράζονται υπάρχοντες πόρους και να τους 

επεξεργάζονται σε διαφορετικές μορφές 
3. να επεξεργάζονται ψηφιακό υλικό για την ανάκτηση πληροφοριών από εκπαιδευμένο 

μηχάνημα ή για την εκπαίδευση του μηχανήματος 
4. να δημιουργούν ή να συν-δημιουργούν νέους ψηφιακούς εκπαιδευτικούς πόρους για την 

εκπαίδευση του μηχανήματος 
5. να εντοπίζουν τεχνολογικές ανάγκες και να προσαρμόζουν στρατηγικές, εκπαιδευτικές 

μεθοδολογίες και απαντήσεις 
6. να μετατρέπουν τις ιδέες σε δράση, σχεδιάζοντας, προγραμματίζοντας, υλοποιώντας και 

αξιολογώντας δραστηριότητες και έργα 
7. να επιλέγουν και να χρησιμοποιούν ψηφιακές συσκευές και δίκτυα, εργαλεία και εφαρμογές, 

για κάθε εκπαιδευτικό 
8. να ενισχύουν δραστηριότητες και πρακτικές που σχετίζονται με την ψηφιακή τεχνολογία 
9. να διασφαλίσουν τη συνεχή επαγγελματική εξέλιξη 
 
Ενότητα 6 - Δημιουργία μοντέλου τεχνητής νοημοσύνης 
 
Εισαγωγή και ευρεία περιγραφή του πλαισίου και του στόχου της περιοχής / θέματος που 
εξετάζεται: 
 
Αυτή η ενότητα θα παρέχει εισαγωγικές γνώσεις σχετικά με τον τρόπο δημιουργίας ενός μοντέλου 
AI, συμπεριλαμβανομένων σεμιναρίων εκπαίδευσης, επικύρωσης και δοκιμών και εξοικείωσης με 
API για κωδικοποίηση python. 
 
Τα μαθησιακά αποτελέσματα και οι μαθησιακοί στόχοι περιγράφονται σε καθένα από τα πέντε 
ακόλουθα μέρη αυτής της ενότητας: 
 
Μέρος 1 - Εισαγωγή στη Μηχανική Μάθηση 
Μέρος 2 - Εισαγωγή στα Νευρωνικά Δίκτυα 
Μέρος 3- Αλγόριθμοι μηχανικής μάθησης 
Μέρος 4- API για κωδικοποίηση Python 
Μέρος 5- Δημιουργήστε ένα παράδειγμα μοντέλου AI   
 
Ενότητα 7 – Καινοτομία – Δημιουργικότητα – Επιχειρηματικότητα 
 
Εισαγωγή και ευρεία περιγραφή του πλαισίου και του στόχου της περιοχής / θέματος που 
εξετάζεται: 
 
Αυτή η ενότητα θα παρέχει εισαγωγικές γνώσεις σχετικά με βασικές πτυχές σχετικά με τον τρόπο 
με τον οποίο η τεχνητή νοημοσύνη μπορεί να χρησιμοποιηθεί για το σύστημα διαχείρισης 
καινοτομίας που υποστηρίζει το σχεδιασμό και την ανάπτυξη καινοτόμων προϊόντων ή υπηρεσιών, 
καθώς και την κατανόηση της σημασίας της στο πλαίσιο των άλλων δραστηριοτήτων της διοίκησης 
επιχειρήσεων. 
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Τα μαθησιακά αποτελέσματα και οι μαθησιακοί στόχοι περιγράφονται σε καθένα από τα πέντε 
ακόλουθα μέρη αυτής της ενότητας: 
 
Μέρος 1 – Εισαγωγή στην καινοτομία τεχνητής νοημοσύνης 
Μέρος 2 – Βασικός οδικός χάρτης Διεξαγωγή εφαρμοσμένης έρευνας στον τομέα της τεχνητής 
νοημοσύνης, από δημιουργικά μυαλά έως εφευρέσεις και επιχειρηματικές εφαρμογές 
(καινοτομία) 
Μέρος 3 – Βασική επιχειρηματική εκπαίδευση σε λύσεις τεχνητής νοημοσύνης, εμφάνιση 
περιπτώσεων  
Μέρος 4 – Υπάρχοντα παγκόσμια οικοσυστήματα καινοτομίας, βασική κατανόηση σχετικά με τη 
δύναμη της συνεργασίας δημιουργικών μυαλών 
Μέρος 5 – Δημιουργία και ανάπτυξη καινοτόμων νεοφυών επιχειρήσεων, μονοπάτι κατώτερων 
επιτευγμάτων 
Παρουσίαση περιπτωσιολογικής μελέτης 
 
Μαθησιακοί Στόχοι 
 
1. Κατανόηση της ανάγκης για καινοτομία, του ρόλου της σε επίπεδο εταιρείας και κοινωνίας 

και του στρατηγικού πλαισίου για καινοτομία 

• Κατανόηση της δημιουργικότητας, της εφεύρεσης και της καινοτομίας για να κάνει τη 
διαφορά 

• Κατανόηση της δύναμης της συνεργασίας 
2. Απόκτηση βασικών γνώσεων σχετικά με τη διαχείριση της καινοτομίας σε επίπεδο 

εταιρείας. 
3. Γνώση τεχνικών και μεθόδων για την τόνωση της δημιουργικότητας και της καινοτομίας. 
4. Απόκτηση ορισμένων βασικών εννοιών σχετικά με τους πνευματικούς της διαχείρισης 

ιδιοκτησίας. 
5. Κατανόηση των βασικών στοιχείων των καινοτόμων έργων και μεταφορά τεχνολογίας. 
6. Έλεγχος της λειτουργίας της διαχείρισης της καινοτομίας με τον εντοπισμό ηγετών, 

καινοτόμων ομάδων και καινοτόμων δικτύων. 
7. Γνώση εργαλείων και τεχνικών διαχείρισης καινοτομίας 
 
Ενότητα 8 – Δεοντολογία τεχνητής νοημοσύνης 
 
Εισαγωγή και ευρεία περιγραφή του πλαισίου και του στόχου της περιοχής/θέματος που εξετάζεται 
 
Η ανάπτυξη της τεχνητής νοημοσύνης πρέπει να βασίζεται σε μεγάλο βαθμό σε δεοντολογικές 
απαιτήσεις που θα συμβάλουν στην αποφυγή προκαταλήψεων και, γενικά, θα διασφαλίσουν ότι 
τα συστήματα προσφέρουν δίκαιες υπηρεσίες στους πολίτες. Για τον σκοπό αυτό, τα συστήματα 
τεχνητής νοημοσύνης πρέπει να συμμορφώνονται με διάφορες λειτουργικές και τεχνικές 
απαιτήσεις, εκ των οποίων ίσως η σημαντικότερη είναι αυτή της διαφάνειας. Τα συστήματα πρέπει 
να είναι σε θέση να εξηγούν τις αποφάσεις τους αναφέροντας σε μη τεχνική γλώσσα τους λόγους 
των αποφάσεών τους, ώστε να είναι αμφισβητήσιμες. Η Ευρωπαϊκή Ένωση έχει εκπονήσει 
διάφορα έγγραφα, κανονισμούς και προετοιμάζει τον νόμο για την τεχνητή νοημοσύνη που 
αποσκοπεί στη ρύθμιση αυτών των δεοντολογικών ζητημάτων. 
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Οι μαθησιακοί στόχοι και τα μαθησιακά αποτελέσματα είναι τα εξής:  
 
1. Να κατανοούν τους παράγοντες που δημιουργούν την ψηφιακή κοινωνική συνοχή και τον 

αποκλεισμό στην κοινωνία. 
2. Να γνωρίζουν τους κινδύνους του ψηφιακού χάσματος και του αποκλεισμού τομέων της 

κοινωνίας 
3. Να κατανοήσουν πώς η τεχνητή νοημοσύνη μπορεί να ενεργοποιήσει την πολιτιστική 

πολυμορφία στην κοινωνία 
4. Να κατανοήσουν την ευθύνη της χρήσης συστημάτων τεχνητής νοημοσύνης με δίκαιο και 

αμερόληπτο τρόπο. 
5. Να γνωρίζουν τις ανεπιθύμητες παρενέργειες που μπορούν να έχουν τα συστήματα 

τεχνητής νοημοσύνης σε ατομικό και κοινωνικό επίπεδο 
6. Να κατανοήσουν τις κύριες κατευθυντήριες γραμμές της διαφάνειας και της λογοδοσίας 

των συστημάτων που απαιτούνται για την ηθική πιστοποίησή τους. 
7. Να γνωρίζουν τις κατευθυντήριες γραμμές και τους κανονισμούς της ΕΕ για την κατασκευή 

συστημάτων τεχνητής νοημοσύνης. 
 

AΙ - Πλαίσιο ικανοτήτων για εκπαιδευτικούς 
 

Το ευρωπαϊκό πλαίσιο ψηφιακών ικανοτήτων για τους πολίτες, γνωστό και ως DigComp, 

προσφέρει ένα εργαλείο για τη βελτίωση της ψηφιακής ικανότητας των πολιτών. Το DigComp, που 

δημοσιεύθηκε για πρώτη φορά το 2013, έχει γίνει σημείο αναφοράς για την ανάπτυξη και τον 

στρατηγικό σχεδιασμό πρωτοβουλιών ψηφιακής ικανότητας τόσο σε ευρωπαϊκό επίπεδο όσο και 

σε επίπεδο κρατών μελών. Οι τομείς αρμοδιοτήτων του DigComp είναι οι εξής: (Vuorikari, R., 

Kluzer, S., & Punie, Y., 2022) 

1. Τομέας δραστηριότητας 1: Πληροφοριακός γραμματισμός και γραμματισμός σε δεδομένα 

2. Τομέας αρμοδιότητας 2: Επικοινωνία και συνεργασία 

3. Τομέας αρμοδιότητας 3: Δημιουργία ψηφιακού περιεχομένου 

4. Τομέας αρμοδιότητας 4: Ασφάλεια 

5. Τομέας αρμοδιότητας 5: Επίλυση προβλημάτων 

Το Ευρωπαϊκό Πλαίσιο για την Ψηφιακή Ικανότητα των Εκπαιδευτικών (DigCompEdu) είναι ένα 

επιστημονικά άρτιο πλαίσιο που περιγράφει τι σημαίνει για τους εκπαιδευτικούς να είναι ψηφιακά 

ικανοί. Παρέχει ένα γενικό πλαίσιο αναφοράς για την υποστήριξη της ανάπτυξης ψηφιακών 

ικανοτήτων ειδικά για εκπαιδευτικούς στην Ευρώπη. Οι έξι περιοχές DigCompEdu επικεντρώνονται 

σε διαφορετικές πτυχές των επαγγελματικών δραστηριοτήτων των εκπαιδευτικών: (Punie, Y. & 

Redecker, C., 2017) 

1. Τομέας 1: Επαγγελματική δέσμευση 

2. Τομέας 2: Ψηφιακοί Πόροι 

3. Τομέας 3: Διδασκαλία και μάθηση 

4. Τομέας 4: Αξιολόγηση 

5. Τομέας 5: Ενδυνάμωση των μαθητών 

6. Τομέας 6: Διευκόλυνση της ψηφιακής ικανότητας των εκπαιδευομένων 

Αξιοποιώντας αυτά τα πλαίσια για τις ψηφιακές ικανότητες ως αφετηρία, δημιουργήθηκε για το 

έργο ένα πιο συγκεκριμένο πλαίσιο ικανοτήτων τεχνητής νοημοσύνης - με πέντε τομείς - για τους 

https://publications.jrc.ec.europa.eu/repository/handle/JRC128415
https://joint-research-centre.ec.europa.eu/digcompedu_en
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εκπαιδευτικούς. Οι ικανότητες και οι δεξιότητες που εμπλέκονται σε κάθε τομέα θα μπορούσαν 

ενδεχομένως να αντιστοιχιστούν στους γνωστικούς τομείς στην αναθεωρημένη ταξινομία του 

Bloom. Το Bloom's Taxonomy είναι μια προσέγγιση για την κατηγοριοποίηση των επιπέδων 

δεξιοτήτων συλλογισμού και διατεταγμένης σκέψης που απαιτούνται σε διαφορετικά μαθησιακά 

πλαίσια. Υπάρχουν έξι επίπεδα στην ταξινόμηση, καθένα από τα οποία απαιτεί υψηλότερο επίπεδο 

πολυπλοκότητας και διατεταγμένη σκέψη από τους μαθητές. Τα επίπεδα θεωρούνται διαδοχικά, 

έτσι ώστε ένα επίπεδο πρέπει να κατακτηθεί πριν επιτευχθεί το επόμενο επίπεδο. Αυτό το μοντέλο 

είναι μια κλασική παιδαγωγική θεωρία που θέτει τα βασικά θεμέλια της τεχνητής νοημοσύνης που 

διδάσκεται σε νεαρούς μαθητές. 

 

1.Διδασκαλία & Μάθηση (Στρατηγικές, Ενδυνάμωση Μαθητών, Αξιολόγηση) 

Διδασκαλία 

• Απόκτηση συγκεκριμένων μεταβιβάσιμων επιτευγμάτων  

• Προσαρμογή της προσβασιμότητας και της ένταξης 

• Προσαρμογή της διαφοροποίησης και της εξατομίκευσης 

• Υιοθέτηση νέων μεθόδων διδασκαλίας και μάθησης 

• Δημιουργική χρήση της ψηφιακής τεχνολογίας 

• Εξάλειψη μειονεκτημάτων 

• Ενίσχυση της αποτελεσματικότητας της διδασκαλίας 

• Διασφάλιση συνεχούς επαγγελματικής εξέλιξης 

• Προσδιορισμός αναγκών και τεχνολογικών απαντήσεων 

• Αλληλοεπίδραση μέσω ψηφιακών τεχνολογιών 

• Χρήση στρατηγικών αξιολόγησης  

• Παροχή ανατροφοδότησης στους μαθητές 

Μάθηση  

• Αυτο-ρυθμιζόμενη μάθηση 

• Ενίσχυση των δραστηριοτήτων για μάθηση 

• Ενεργή συμμετοχή των μαθητών 

• Εφαρμογή σχεδίων μάθησης 

2. Πληροφοριακός & Ψηφιακός Γραμματισμός (Ψηφιακές Πηγές, Ψηφιακή Δημιουργία, 

Κωδικοποίηση) 

• Εφαρμογή αλγορίθμων 

• Κρίσιμη πλοήγηση 

• Ανάπτυξη ψηφιακού περιεχομένου 

• Αξιολόγηση πληροφοριών και ψηφιακού περιεχομένου 

• Διερεύνηση πληροφοριών και ψηφιακού περιεχομένου 

• Αλληλοεπίδραση μέσω ψηφιακών τεχνολογιών 

• Διαχείριση δεδομένων και ψηφιακού περιεχομένου 

• Επεξεργασία δεδομένων και ψηφιακού περιεχομένου 

3. Επικοινωνία & Συνεργασία (Κίνητρα, Ομαδική Εργασία, Διαμοιρασμός, Προώθηση) 

• Ενεργή συμμετοχή των μαθητών 

• Συνεργασία μέσω ψηφιακών τεχνολογιών 

• Επικοινωνία υπολογιστικής σκέψης 

• Επικοινωνία τεχνολογίας με ανταπόκριση 
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• Εντοπισμός του ψηφιακού χάσματος 

• Αλληλοεπίδραση μέσω ψηφιακών τεχνολογιών 

• Κοινή χρήση μέσω ψηφιακών τεχνολογιών 

4. Δημιουργία & Καινοτομία (Επίλυση Προβλημάτων, Δημιουργική Σκέψη, Συλλογισμός) 

• Ενεργοποίηση των μαθητών 

• Προσαρμογή της τεχνολογίας για τη δημιουργία γνώσης 

• Δημιουργία περιεχομένου με ανταπόκριση 

• Δημιουργική χρήση της ψηφιακής τεχνολογίας 

• Εντοπισμός του ψηφιακού χάσματος 

• Γνώση υπαρκτών οικοσυστημάτων καινοτομίας 

• Γνώση του στρατηγικού πλαισίου της καινοτομίας 

• Προτείνοντας δημιουργικές λύσεις σε προβλήματα 

• Εκπροσώπηση και συλλογιστική 

• Επίλυση τεχνικών προβλημάτων 

• Χρήση διαδικασιών για την εφαρμογή της διαχείρισης καινοτομίας 

5. Συναίσθημα & Ηθική (Στάσεις-Αξίες, Κοινωνικές Συναισθηματικές Δεξιότητες, Ιδιωτικότητα) 

• Συνειδητοποίηση του ψηφιακού διαχωρισμού και του αποκλεισμού 

• Ενημέρωση σχετικά με τις κατευθυντήριες γραμμές για τα συστήματα δεοντολογίας 

• Προστασία απορρήτου 

• Σεβασμός στην ασφάλεια και την ευημερία 

 

AΙ - Πλαίσιο ικανοτήτων για μαθητές 
 

Ένα πλαίσιο ικανοτήτων τεχνητής νοημοσύνης - με πέντε τομείς - για τους μαθητές δημιουργήθηκε 

για το έργο με βάση το πλαίσιο των ικανοτήτων τεχνητής νοημοσύνης για τους εκπαιδευτικούς. Οι 

ικανότητες και οι δεξιότητες στο πλαίσιο του μαθητή είναι σχεδόν ίδιες με αυτές του 

εκπαιδευτικού με εξαίρεση αυτές που αναφέρονται στη διδασκαλία και τη διαχείριση δεξιοτήτων. 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

Teacher’s Competences 

 

Student’s Competences and 

skills 
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1. Μάθηση (Στρατηγικές, Ενδυνάμωση Μαθητών, Αξιολόγηση) 

• Αυτο-ρυθμιζόμενη μάθηση 

• Ενίσχυση των δραστηριοτήτων για μάθηση 

• Ενεργή συμμετοχή στη μάθηση 

• Εφαρμογή σχεδίων μάθησης 

• Δημιουργική χρήση και αλληλοεπίδραση με την ψηφιακή τεχνολογία 

• Απόκτηση συγκεκριμένων επιτευγμάτων 

2. Πληροφοριακός & Ψηφιακός Γραμματισμός (Ψηφιακές Πηγές, Ψηφιακή Δημιουργία, 

Κωδικοποίηση) 

• Εφαρμογή αλγορίθμων 

• Κρίσιμη πλοήγηση 

• Ανάπτυξη ψηφιακού περιεχομένου 

• Αξιολόγηση πληροφοριών και ψηφιακού περιεχομένου 

• Διερεύνηση πληροφοριών και ψηφιακού περιεχομένου 

• Αλληλοεπίδραση μέσω ψηφιακών τεχνολογιών 

• Διαχείριση δεδομένων και ψηφιακού περιεχομένου 

• Επεξεργασία δεδομένων και ψηφιακού περιεχομένου 

3. Επικοινωνία & Συνεργασία (Κίνητρα, Ομαδική Εργασία, Διαμοιρασμός, Προώθηση) 

• Ενεργή συμμετοχή των μαθητών 

• Συνεργασία μέσω ψηφιακών τεχνολογιών 

• Επικοινωνία υπολογιστικής σκέψης 

• Επικοινωνία τεχνολογίας με ανταπόκριση 

• Εντοπισμός του ψηφιακού χάσματος 

• Αλληλοεπίδραση μέσω ψηφιακών τεχνολογιών 

• Κοινή χρήση μέσω ψηφιακών τεχνολογιών 

4. Δημιουργία & Καινοτομία (Επίλυση Προβλημάτων, Δημιουργική Σκέψη, Συλλογισμός) 

• Προσαρμογή της τεχνολογίας για τη δημιουργία γνώσης 

• Δημιουργία περιεχομένου με ανταπόκριση 

• Δημιουργική χρήση της ψηφιακής τεχνολογίας 

• Προτείνοντας δημιουργικές λύσεις σε προβλήματα 

• Εκπροσώπηση και συλλογιστική 

5. Συναίσθημα & Ηθική (Στάσεις-Αξίες, Κοινωνικές Συναισθηματικές Δεξιότητες, Ιδιωτικότητα) 

• Προστασία απορρήτου 

• Σεβασμός στην ασφάλεια και την ευημερία 

• Συνειδητοποίηση της ηθικής των μηχανών  
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3. ΔΗΜΙΟΥΡΓΙΚΑ ΚΑΙ ΜΑΘΗΣΙΑΚΑ ΣΧΕΔΙΑ (Περιγραφή Σχεδίων L&C) 
 
Κατά τη διάρκεια της ανάπτυξης αυτού του αποτελέσματος, οι εταίροι του έργου δημιούργησαν 
τα ακόλουθα 16+1 σχέδια L&C (ένα εισαγωγικό και 2 σχέδια L&C για τις 8 ενότητες, που 
αναφέρθηκαν στο προηγούμενο κεφάλαιο): 
 

Εισαγωγικό L&C-Plan: Εφαρμογές της τεχνητής νοημοσύνης στον πραγματικό κόσμο για τη 

βελτίωση της ποιότητας ζωής (ηλικίες 16-18) 
 
Στο πλαίσιο της εξέτασης αυτού του θέματος, θα είναι χρήσιμο να συμπεριληφθεί η συνεργασία 
αρκετών εμπειρογνωμόνων / εκπαιδευτικών που καλύπτουν ένα ευρύ φάσμα των πεδίων του 
νοήματος. Έτσι, προτείνεται η συμμετοχή ενός καθηγητή Κοινωνιολογίας/ Ιστορίας, ενός καθηγητή 
Οικονομικών, ενός καθηγητή στον τομέα STEAM και ενός καθηγητή πληροφορικής. Οι φοιτητές 
αναμένεται να συμμετάσχουν σε δραστηριότητες που θα παρέχουν την ευκαιρία για φιλοσοφικό 
διαλογισμό, εξέταση ηθικών και πρακτικών ζητημάτων που σχετίζονται με διάφορες εφαρμογές, 
καθώς και το επιστημονικό υπόβαθρο και την τεχνολογική τεχνογνωσία που αποτελεί τη 
ραχοκοκαλιά της τεχνητής νοημοσύνης. Σε αυτή τη διαδικασία, οι μαθητές θα κληθούν να 
επιδοθούν στον εντοπισμό διαφόρων εφαρμογών της τεχνητής νοημοσύνης στην πραγματική ζωή 
και να μελετήσουν τις επιπτώσεις τους σε διάφορους κοινωνικούς, οικονομικούς και πολιτικούς 
παράγοντες που αποτελούν τον όρο ποιότητα ζωής. 

 

1: AI-Μοντέλα μάθησης 
 
L&C-Plan 1.1: BYOD για να βελτιώσετε τη μέθοδο μελέτης σας και να ενισχύσετε τη σχολική σας 
επιτυχία (ηλικίες 15-18) 
Οι πέντε δραστηριότητες επιτρέπουν την αναζήτηση των σωστών ερωτήσεων, τη συνέντευξη και 
τη μεταφόρτωση δεδομένων στο σύστημα για την κατανόηση της μεθόδου μελέτης των μαθητών 
και την πρόταση κατάλληλων τροποποιήσεων εάν είναι απαραίτητο. 

L&C-Σχέδιο 1.2: Μαντέψτε ποιος; (ηλικίες 15-19) 
Το σχέδιο στοχεύει να δείξει πώς ταξινομούνται οι πληροφορίες σε σχέση με έναν συγκεκριμένο 
κλάδο ή θέμα, σε αυτό το παράδειγμα, Τέχνη. Όταν βρισκόμαστε στην παρουσία μεγάλου όγκου 
δεδομένων, το AI μπορεί να το ταξινομήσει ως υποστήριξη στην ανάλυση των πληροφοριών και να 
βοηθήσει στη λήψη αποφάσεων σχετικά με πραγματικά προβλήματα. Οι μαθητές θα έρθουν να 
δημιουργήσουν ένα παιχνίδι γρίφων βασισμένο σε θέματα από τους κλάδους τους. 
 

2: AI για τη ζωή ... 
 
L&C-Plan 2.1: ΑΙ παίκτης (ηλικίες 13-16) 
Οι μαθησιακές δραστηριότητες έχουν ως στόχο να δείξουν πώς χρησιμοποιείται η τεχνητή 
νοημοσύνη στα τυχερά παιχνίδια, καθώς τα ηλεκτρονικά παιχνίδια είναι πολύ δημοφιλή στους 
νέους ενήλικες. Παράλληλα, οι μαθητές θα κατανοήσουν επίσης πώς εφαρμόζονται οι ίδιοι 
αλγόριθμοι στην πραγματική ζωή, τις επιχειρήσεις και τη βιομηχανία. 

L&C-Σχέδιο 2.2: AI στο STEAME (ηλικίες 14-19) 
Οι μαθησιακές δραστηριότητες επικεντρώνονται στην πράξη και την κατανόηση. Οι μαθητές 
κατανοούν πρώτα την έννοια της τεχνητής νοημοσύνης και στη συνέχεια χρησιμοποιούν τις 
τεχνολογικές τους γνώσεις για να παρουσιάσουν τις εφαρμογές της τεχνητής νοημοσύνης με 
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κώδικα. Χωρίζονται σε ομάδες και αναλαμβάνουν να βρουν διαφορετικούς τρόπους χρήσης της 
τεχνητής νοημοσύνης στην επιστήμη, τις επιχειρήσεις, τη μηχανική και την τέχνη. 
 

3: Βασικές αρχές AI  
 
L&C-Plan 3.1: Σενάρια επίλυσης προβλημάτων και εφαρμογές εύρεσης διαδρομών (ηλικίες 16-18) 
Οι μαθητές διδάσκονται αρχικά από κοινού από τον καθηγητή πληροφορικής, ο οποίος τους 
εισάγει στα θεωρητικά πλαίσια των βασικών εννοιών της τεχνητής νοημοσύνης και της επίλυσης 
προβλημάτων μέσω της αναζήτησης. Μετά από αυτό, ομάδες 5-6 μαθητών επισκέπτονται ένα 
τουριστικό κέντρο και μελετούν πώς μπορεί να επισκεφθεί μια συγκεκριμένη τουριστική περιοχή, 
με ποιον τρόπο και με ποια μέσα δρόμους. Μαζί με τους καθηγητές πληροφορικής και γεωγραφίας, 
οι ομάδες εφαρμόζουν διαφορετικούς αλγόριθμους για τη δημιουργία διαφορετικών διαδρομών. 
Στο επόμενο στάδιο, ο καθηγητής πληροφορικής παρουσιάζει τον αλγόριθμο Α* σε αυτούς και στις 
ομάδες μαθητών που εφαρμόζουν τον αλγόριθμο βελτιστοποιώντας τις διαδρομές που 
δημιουργήθηκαν προηγουμένως. Υπολογίζουν την τιμή της συνάρτησης κόστους και προτείνουν 
τη φθηνότερη, ταχύτερη και συντομότερη από τις διαδρομές. Τέλος, παρουσιάζουν τη δουλειά 
τους. 

L&C-Plan 3.2: Prolog στην υπηρεσία της τεχνητής νοημοσύνης (ηλικίες 16-18) 
Οι μαθητές διδάσκονται αρχικά από τον καθηγητή πληροφορικής που τους εισάγει στην 
αναπαράσταση της γνώσης μέσω λογικών κανόνων και της γλώσσας Prolog. Στη συνέχεια, οι 
μαθητές επισκέπτονται τη βιβλιοθήκη του σχολείου με τον καθηγητή λογοτεχνίας, όπου αναζητούν 
πληροφορίες και συζητούν για τις οικογενειακές σχέσεις των Ελλήνων θεών, σύμφωνα με 
«αρχαίους ελληνικούς θρύλους και μύθους». Σε ομάδες των 5-6 μαθητών δημιουργούνται 
διαφορετικοί κλάδοι του οικογενειακού δέντρου των θεών. Η επόμενη δραστηριότητα είναι για 
κάθε ομάδα να προγραμματίσει το οικογενειακό της δέντρο στο Prolog, να κάνει ερωτήσεις και να 
πάρει σωστές απαντήσεις. Στο τελευταίο στάδιο της εκπαίδευσης, κάθε ομάδα παρουσιάζει τα 
αποτελέσματα της εργασίας της στους συμμαθητές, τους εκπαιδευτικούς, τους μαθητές και τους 
γονείς της. 
 

4: Διδασκαλία μέσω παιχνιδιών 
 
L&C-Plan 4.1: Χτίστε το καλύτερο, καταστρέψτε τα υπόλοιπα! (ηλικίες 14-18) 
Οι μαθητές θα μάθουν για τη δομή ενός συνόλου δεδομένων και τη διαδικασία συλλογής 
δεδομένων και πώς ένα μοντέλο Μηχανικής Μάθησης μπορεί να εκπαιδευτεί, να αξιολογηθεί και 
να χρησιμοποιηθεί στην παραγωγή για την αυτοματοποίηση μιας διαδικασίας λήψης αποφάσεων, 
χρησιμοποιώντας ένα παιχνίδι προγραμματισμού. 

L&C-Plan 4.2: Ταξινόμηση εικόνας – Βρείτε τα ζόμπι (ηλικίες 14-18) 
Οι μαθητές θα μάθουν για τη δομή ενός συνόλου δεδομένων που βασίζεται σε εικόνα, τη 
διαδικασία συλλογής δεδομένων και πώς ένα μοντέλο Μηχανικής Μάθησης μπορεί να 
εκπαιδευτεί, να αξιολογηθεί και να χρησιμοποιηθεί για την αυτόματη ταξινόμηση εικόνων σε 
κατηγορίες χρησιμοποιώντας νευρωνικά δίκτυα σε μια δραστηριότητα που βασίζεται σε 
διαγωνισμό. 
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5: Ψηφιακές Δεξιότητες & Γραμματισμός δεδομένων 
 
L&C-Plan 5.1: Αναγνώριση εικόνας-ήχου και παραγωγή με χρήση συνόλων δεδομένων (ηλικίες 12-
15) 
Πώς να αναλύσετε ένα σύνολο δεδομένων. Πώς ένας υπολογιστής σε σχέση με τον τρόπο με τον 
οποίο ένας άνθρωπος αναλύει μια εικόνα. Πώς η υπολογιστική όραση και η τεχνητή νοημοσύνη 
μπορούν να έχουν αντίκτυπο στις καθημερινές μας δραστηριότητες. Χρησιμοποιήστε την 
αναγνώριση προσώπου και δείτε τα οφέλη της με ένα διαδραστικό παιχνίδι στην τάξη. 
Χρησιμοποιήστε την τεχνολογία ομαδοποίησης εικόνων στην τάξη για να δείτε από πρώτο χέρι πώς 
μπορεί να είναι ένα καθημερινό χρήσιμο εργαλείο στα χέρια μας. 

L&C-Plan 5.2: Ψηφιακός Βοηθός στην Τάξη (ηλικίες 12-15) 
Οι ψηφιακοί βοηθοί (π.χ. ChatGPT, Alexa, Siri, Google Assistant) αποτελούν ήδη μέρος της 
καθημερινής μας ζωής, οπότε πρέπει να διδάξουμε και να μάθουμε από τους μαθητές μας τον 
τρόπο χρήσης τους. Πρόσφατα παρουσιάστηκε ένα πρωτοποριακό νέο εργαλείο - AI chatbot και 
υιοθετήθηκε από την Εκπαίδευση. Κατά συνέπεια, δημιουργήθηκαν νέα εκπαιδευτικά σενάρια, 
επιτυγχάνοντας παράλληλα τους στόχους της αποτελεσματικής μάθησης των μαθητών. Το σχέδιο 
μάθησης βασίζεται στη συνεργασία των Τμημάτων Ψηφιακής Εκπαίδευσης & Ξένων Γλωσσών. 
 

6: Δημιουργία μοντέλου AI 
 
L &c-Plan 6.1: Εικονικός γιατρός AI (ηλικίες 16-18) 
Η κατανόηση της συσχέτισης δεδομένων μπορεί να είναι μια πολύτιμη γνώση για τους μαθητές. 
Τέτοιες συσχετίσεις υπάρχουν μεταξύ των δεδομένων συμπτωμάτων και των δεδομένων 
διάγνωσης ασθενειών. Οι μαθητές μπορούν να μάθουν την έννοια εισόδου-εξόδου της 
πληροφορικής μέσω της δημιουργίας ενός Εικονικού Γιατρού. Το πιο σημαντικό είναι ότι θα είναι 
σε θέση να χρησιμοποιήσουν εργαλεία NLP για την ανάπτυξη ενός πρώτου πρωτοτύπου. 

L&C-Plan 6.2: AI Επαγγελματικός Προσανατολισμός Chatbot (ηλικίες 16-18) 
Ο επαγγελματικός προσανατολισμός στην εποχή του ταχέως μεταβαλλόμενου κόσμου της 
απασχόλησης είναι ζωτικής σημασίας για τους σημερινούς νέους φοιτητές. Μέχρι στιγμής, έχει 
διεξαχθεί περιορισμένη μόνο έρευνα σχετικά με τη χρήση της τεχνητής νοημοσύνης για την 
υποστήριξη της καθοδήγησης στην πρωτοβάθμια και δευτεροβάθμια εκπαίδευση και τα 
επαγγέλματα. Αυτό το L&C Plan θα παρέχει έναν οδηγό για τη δημιουργία ενός AI chatbot που θα 
βοηθήσει τους μαθητές να εξερευνήσουν επαγγέλματα που μπορεί να τους ενδιαφέρουν, 
σύμφωνα με τις σκληρές και μαλακές δεξιότητές τους και την προσωπικότητά τους. Με αυτόν τον 
τρόπο οι μαθητές θα εκτιμήσουν τη σημασία της χρήσης της τεχνητής νοημοσύνης για την 
υποστήριξη του επαγγελματικού προσανατολισμού στην εκπαίδευση και την εξοικείωση με τη 
γνωστική νοημοσύνη. 
 

7: Καινοτομία - Δημιουργικότητα - Επιχειρηματικότητα 

 
L&C-Plan 7.1: Καινοτομία τεχνητής νοημοσύνης – Εργαλεία διδασκαλίας (ηλικίες 13-18) 
Οι μαθητές συμμετέχουν σε μια διαδικασία προσομοίωσης καινοτομίας χρησιμοποιώντας 
κατάλληλα εργαλεία. Η διαδικασία ακολουθείται από την αξιολόγηση των αποτελεσμάτων. 
Διδάσκονται βασικά θέματα και στάδια της διαδικασίας καινοτομίας, από τη διατύπωση του 
προβλήματος και τον στόχο μέχρι την τελική παρουσίαση των αποτελεσμάτων και των 
συμπερασμάτων. 
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L&C-Plan 7.2: Μελλοντικές δεξιότητες στην τεχνητή νοημοσύνη (ηλικίες 16-18) 
Ο σχεδιασμός προϊόντων που βασίζεται στην τεχνητή νοημοσύνη για τη ζωή απαιτεί δεξιότητες στη 
ρομποτική, την επεξεργασία φυσικής γλώσσας, την όραση υπολογιστών, την επιστήμη δεδομένων, 
τη μοντελοποίηση και τον σύγχρονο σχεδιασμό. Οι βασικές δεξιότητες τεχνητής νοημοσύνης 
σχετίζονται με γλώσσες προγραμματισμού (Python, R, Julia, C++, C#, Java, JavaScript, Shell, 
TypeScript, Scala κ.λπ.), πλαίσια (TensorFlow, Pytorch κ.λπ.), μεθόδους ανάλυσης δεδομένων και 
αλγόριθμους μηχανικής μάθησης (βασισμένους σε γραμμική άλγεβρα και στατιστική), τεχνικές 
επεξεργασίας σήματος (απαιτούνται για την εφαρμογή μελλοντικής εξαγωγής στη βαθιά μάθηση 
και την υπολογιστική όραση γενικά), αρχιτεκτονικές νευρωνικών δικτύων,  τεχνικές σχεδιασμού 
υπηρεσιών (όπως chatbots, έμπειρα συστήματα) και ασφάλεια στον κυβερνοχώρο. Υπάρχουν 
επίσης μαλακές δεξιότητες που πρέπει να αντιμετωπιστούν, όπως: δεξιότητες επικοινωνίας και 
οπτικοποίησης, συνεργασία, κριτική σκέψη και problem solving. 
 

8: Δεοντολογία τεχνητής νοημοσύνης 

 
L&C-Plan 8.1: Τι είναι η ηθική της τεχνητής νοημοσύνης και η αξιόπιστη τεχνητή νοημοσύνη; (ηλικίες 
15-17) 
Τι είναι η ηθική της τεχνητής νοημοσύνης; Είναι ένας όρος ομπρέλα για πολλά πράγματα όπως η 
ηθική ελεύθερη βούληση, η υπαρξιακή κρίση / υπερκατανόηση, η προσκόλληση (ή όχι) στις 
ανθρώπινες ηθικές αξίες και η αξιοπιστία. Αυτό το σχέδιο μάθησης και δραστηριοτήτων ζητά από 
τους μαθητές να εξετάσουν διαχρονικά ηθικά ερωτήματα, διαφορετικές προοπτικές, ακόμη και 
γκρίζες περιοχές καθώς αρχίζουν να κατασκευάζουν τις δικές τους ιδέες σχετικά με το πώς να 
καθορίσουν εάν ένα σύστημα τεχνητής νοημοσύνης αναπτύσσεται, σχεδιάζεται και 
χρησιμοποιείται ηθικά. Κάνει τη θεμελιώδη υπόθεση ότι η ηθική τεχνητή νοημοσύνη αποτελεί 
κοινή ευθύνη. Οι δύο κύριες δραστηριότητες βασίζονται κυρίως στο σύνολο των 7 βασικών 
απαιτήσεων των «κατευθυντήριων γραμμών δεοντολογίας για αξιόπιστη τεχνητή νοημοσύνη» που 
παρουσίασε η ομάδα εμπειρογνωμόνων υψηλού επιπέδου για την τεχνητή νοημοσύνη, οι οποίες 
καθορίστηκαν από την Ευρωπαϊκή Επιτροπή και στους πόρους του έργου Erasmus+ «Αξιόπιστη 
τεχνητή νοημοσύνη». 

L&C-Σχέδιο 8.2: Ποιος έχει τον έλεγχο; (ηλικίες 15-17) 
Αναγνωρίστε ότι, χρησιμοποιώντας προσωπικές πληροφορίες που συλλέγονται στο διαδίκτυο, 
αλγόριθμοι και εφαρμογές τεχνητής νοημοσύνης δημιουργούν προφίλ ατόμων ή ομάδων ατόμων 
που μοιράζονται χαρακτηριστικά (όπως ηλικία, επίπεδο βαθμού ή συμμετοχή σε κλαμπ) 
προκειμένου να προβλέψουν ποιες διαδικτυακές πληροφορίες - με τη μορφή διαφημίσεων, 
αποτελεσμάτων αναζήτησης, βίντεο ή άλλων πληροφοριών - τα άτομα σε αυτές τις ομάδες θα 
βρουν ενδιαφέρουσες ή θα έχουν ορισμένες πεποιθήσεις. Οι κύριες μέθοδοι που 
χρησιμοποιούνται για αυτό εμπίπτουν στον τομέα της Μηχανικής Μάθησης στην Τεχνητή 
Νοημοσύνη. Ένα σημαντικό πρόβλημα με αυτή τη διαδικασία είναι ότι μπορεί να παγιδεύσει τους 
ανθρώπους στα τρέχοντα συμφέροντά τους. Γίνεται εμπόδιο στο άνοιγμα νέων συμφερόντων. 
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(IT) Introduzione 
 

L'Industria 4.0 determina nuove sfide e compiti, per la cui soluzione l'intelligenza artificiale (AI) ha 

svolto un ruolo sempre più importante (Schwab, 2017). Il Libro Bianco sull'Intelligenza Artificiale 

della Comunità Europea (WPAI-EU, 2020) stabilisce le principali direzioni per il suo sviluppo. 

Secondo il documento, è necessario sviluppare le competenze necessarie per lavorare nel campo 

dell'AI 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'AI nell'istruzione (Tuomi, 

2020) fa un'analisi approfondita della necessità 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'AI 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), (Ilkka Tuomi, 2020) 

Questo primo Risultato (R1) del progetto: "Guida all'insegnamento dell'AI per insegnanti che 

facilitano l'apprendimento degli studenti nelle classi 7-12" ha prodotto una guida per gli insegnanti 

del gruppo target per consentire loro di introdurre l'AI agli studenti delle classi 7-12). La Guida 

all'insegnamento dell'AI 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 

l'apprendimento dell'AI. Inoltre, la guida include: 

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

- un Design e un Formato del Curriculum AI e 
- una serie di Piani di Creatività e Apprendimento che forniscono agli insegnanti le idee, le 

conoscenze e le risorse necessarie per facilitare tali attività 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 l'evento di formazione, nel contesto di questo Risultato, i partner hanno sviluppato 

esempi di  piani L&C per l'AI relativi alle competenze necessarie a comprendere i concetti di AI e 

come questi possono essere utilizzati nel processo di apprendimento dei gradi 7-12 nelle materie 

STEAME e oltre, determinato e sviluppato nella formazione C1. 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 è stata organizzata prima dello sviluppo dei piani L&C sotto R1. La principale innovazione 

di R1 è la creazione di un modello per un piano di apprendimento e creatività AI (Piano L&C) che 

può essere utilizzato da qualsiasi insegnante di qualsiasi campo per incorporare l'apprendimento e 
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il pensiero AI nel loro insegnamento per il miglior sviluppo di competenze e abilità degli studenti. 

Per quanto ne sappiamo, tali piani AI L&C non esistevano. La necessità di un'attuazione 

transnazionale risiede nella necessità di raccogliere informazioni ed esplorare l'attuale stato dell'AI 

nell'istruzione secondaria per rispondere meglio alle esigenze di insegnanti e studenti a livello 

dell'UE. Inoltre, le attività di apprendimento si sono sviluppate per adattarsi ai sistemi educativi e 

agli insegnanti di tutti i paesi partner, aumentando così la trasferibilità 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 AI L&C,  sono stati 

utilizzati in una serie di moduli nello sviluppo del corso FACILITATE-AI sotto R2. L'impatto previsto è 

la maggiore competenza e abilità dei partecipanti partner per formulare il metodo pratico per 

comprendere l'AI e creare piani di L&C per l'AI per l'istruzione scolastica e l'impatto sugli esperti dei 

partecipanti nelle discussioni dei focus group. I partecipanti partner del consorzio hanno generato 

una migliore conoscenza degli obiettivi del progetto facendo convergere insieme conoscenze e 

competenze di AI e di Pedagogia. 

I partner hanno lavorato in modo collaborativo sui seguenti 3 capitoli principali, come attività 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. I partner hanno esplorato 

l'insieme di competenze che un insegnante deve aver acquisito/sviluppato per poter facilitare 

l'introduzione dell'AI nelle scuole. Il framework sviluppato è 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. I partner hanno esplorato lo stato attuale 

dell'AI nell'istruzione secondaria a livello nazionale conducendo una ricerca della letteratura 

relativa disponibile. I partner hanno esplorato il livello d'integrazione dell'AI 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 AI nelle pratiche educative. 

 

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

I risultati A1/T1 e A1/T2 hanno costituito la base di un database on-line con AI Curriculum per 

studenti di età compresa tra 16 e 18 anni. I partner hanno esplorato come questo database 

incorporerà l'elemento dinamico. Ciò 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'AI nell'istruzione. Era importante 

progettare attentamente il funzionamento del database in modo che fosse dinamico, considerando 

parallelamente come raggiungere la sua massima sostenibilità. 

3. PIANI DI APPRENDIMENTO E CREATIVITÀ (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 creatività (L&C) 

pronti per essere utilizzati dagli insegnanti. Poiché l'AI 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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più materie STEAME diverse, in collaborazione. Dopo un'attività di formazione C1 per aiutare i 

partecipanti partner a comprendere i concetti di AI e come questi possono essere applicati 

attraverso i piani di L&C, ogni organizzazione partner ha sviluppato almeno 2 piani di AI L&C. Questi 

piani AI L&C saranno caricati nell'Osservatorio AI-Education che fa parte della piattaforma che sarà 

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 
l'apprendimento dell'intelligenza artificiale (AI) da parte degli studenti delle scuole di grado 7-12". 
L'obiettivo del progetto è preparare gli amministratori e gli insegnanti delle scuole secondarie a 
integrare efficacemente l'AI 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. I paesi partner che hanno contribuito a questo rapporto 
sono Bulgaria, Cipro, Grecia, Italia, Portogallo e Romania. Il rapporto è diviso in quattro parti che 
sono: 
 
● Parte A: Livello di integrazione dell'AI nelle scuole secondarie (per studenti) 

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

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

 
I risultati principali sono che nel campo dell'istruzione l'uso dell'AI 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 AI senza un focus 
specifico, ma solo di Competenze Digitali in cui è indirettamente inclusa. L'intelligenza artificiale non 
è identificata nei curricula come un campo di insegnamento distintivo, ma varie organizzazioni e 
scuole stanno promuovendo attività nell'area della robotica sotto forma di progetti e altre iniziative. 
 
Per quanto riguarda il futuro dell'integrazione dell'AI nell'istruzione, esistono una varietà 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 più generiche, rendendo più 

probabile che l'integrazione dell'AI nell'istruzione nel prossimo futuro diventi una realtà. 

 

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 
l'aiuto di AI e ML. L'ingresso dell'AI in tutti i settori, ha anche iniziato a trasformare il settore 
dell'istruzione, che è 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 università in tutto il mondo per 
analizzare enormi quantità 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 AI, 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 

https://photomath.app/en/
https://www.inaturalist.org/pages/seek_app
https://www.inaturalist.org/pages/seek_app
https://sites.research.google/versebyverse/


68 
 

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 AI che possono essere utilizzati per scopi didattici. 
 
Raccomandazioni per la futura educazione all'alfabetizzazione dell'AI 
 
I risultati di Conceptualizing AI Literacy: An Exploratory Review presenta una panoramica 
preliminare della letteratura di ricerca empirica sugli studi di alfabetizzazione AI 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, 
l'alfabetizzazione AI possiede competenze di base per conoscere e comprendere, utilizzare e 
applicare, nonché valutare e creare AI. Le persone devono attrezzarsi cognitivamente per le future 
sfide tecnologiche nei loro luoghi di lavoro. Allo stesso tempo, è importante promuovere la loro 
responsabilità sociale e consapevolezza etica per utilizzare l'AI per il bene della società. 
 
Gli studenti non sono solo gli utenti finali, ma potenzialmente possono essere risolutori di problemi 
per utilizzare le tecnologie AI in diversi scenari, o persino creare possibili soluzioni hardware e 
software basate sull'intelligenza artificiale per rendere la nostra società un posto migliore in cui 
vivere. L'alfabetizzazione AI combina le idee dei dati scienza, pensiero computazionale e conoscenza 
multidisciplinare per interagire tra alfabetizzazione AI e pensiero AI. 
 
Per facilitare l'insegnamento degli educatori, è necessario considerare il quadro tecnologico, 
pedagogico e di conoscenza dei contenuti per fornire una mappa per comprendere come integrare 
efficacemente l'alfabetizzazione AI nelle classi. Gli artefatti e i programmi di studio 
dell'apprendimento adeguati all'età devono essere progettati per supportare la comprensione 
concettuale dell'AI degli studenti K-12 e stimolare la loro motivazione e interesse per 
l'apprendimento dell'AI. Gli educatori dovrebbero aggiornare le loro conoscenze sull'AI per risolvere 
le sfide dell'insegnamento come conoscere e utilizzare tecnologie adeguate potenziate dall'AI come 
i sistemi di apprendimento adattivo che facilitano la loro pratica e gestione dell'insegnamento 
quotidiano e promuovono l'apprendimento personalizzato per comprendere i progressi e le 
esigenze di apprendimento degli studenti. 
 
I 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 capacità di apprendimento nel contesto dell'alfabetizzazione 
AI. Le considerazioni incentrate sull'uomo sono importanti per attirare l'attenzione per educare i 
cittadini a diventare utenti socialmente responsabili ed etici come l'inclusività, l'equità, la 
responsabilità, la trasparenza e l'etica, invece di limitarsi a migliorare le capacità e gli interessi dell'AI 
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'AI nell'istruzione si è tenuto un focus group. Il focus group si è basato su interviste 

a domande semi-strutturate che hanno indagato questioni chiave nel campo dell'integrazione dell'AI 

nell'istruzione attraverso un approccio basato sull'indagine e sull'evidenza. Il focus Group si è tenuto martedì 

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/
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26 luglio 2022, con tredici partecipanti provenienti da diversi paesi. I 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'AI. I titoli di quanto discusso durante l'incontro del focus group sono riportati qui a seguire. 

 
Perché introdurre l'AI nell'istruzione secondaria, con quali obiettivi? 
 
Un'aggiunta importante agli obiettivi del progetto sarebbe quella di insegnare agli studenti le 
questioni etiche relative all'AI, ad esempio il pregiudizio dell'AI, che può avere un grande impatto 
sulla vita degli studenti in generale. Uno dei motivi principali per cui i giovani studenti dovrebbero 
conoscere l'etica dell'AI è diventare consumatori critici di questa nuova tecnologia che non potranno 
"evitare" in futuro. Dovrebbero essere preparati per il "futuro dell'AI" perché l'AI è già ovunque nelle 
nostre vite. Sarebbe anche importante mettere in relazione l'intelligenza artificiale con 
l'apprendimento basato su progetti come le attività STEAME che includono anche l'elemento 
imprenditoriale. Ciò potrebbe essere fatto non solo dagli insegnanti di informatica, ma anche da 
quelli di fisica, matematica o management. 
 
Altro obiettivo è “Cos'è l'intelligenza e quali sono le caratteristiche che la ritraggono nella condizione 
umana?”. Può essere uno slancio per la comprensione dell'intero argomento dell'AI 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 AI 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 l'analisi 
nel modo giusto con gli strumenti giusti. Questi possono essere inclusi nel modulo "basi dell'AI" con 
forse anche l'aggiunta di alcuni argomenti di programmazione logica. Una proposta è stata il primo 
modulo riguardante le "basi dell'AI" e la ridenominazione di "AI nella nostra vita" in "AI 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 è che è necessaria 
una conoscenza di base dell'algebra lineare. Forse alcune attività 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 più bassa alla più alta, o/e suggerirne una nuova. Il 
Framework che include i moduli di apprendimento è here. 
 
Come si può introdurre l'AI, con quali metodologie? 
 

Alcune metodologie extra educative potrebbero essere i serious games e l'apprendimento 
progettuale (di prodotti e progetti ad esempio) e il pensiero. Inoltre, una relazione con enormi 
aziende tecnologiche della vita reale che l'AI è essenziale per loro - Google, Amazon, ecc. - potrebbe 
introdurre, coinvolgere e attirare l'attenzione degli studenti sull'AI. Anche gli strumenti di 

https://docs.google.com/spreadsheets/d/10OHVo1PFaD4rnGVbY1AULOLCMiO5Au5j/edit?usp=sharing&ouid=104543284679880525313&rtpof=true&sd=true
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intelligenza artificiale di tutti i giorni possono essere utilizzati, come il riconoscimento facciale, come 
esempi pratici per rendere l'AI familiare agli studenti. 
 
Ulteriori piattaforme, strumenti e contenuti digitali consigliati: 
 

● 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. 

● Platform on AI ethics 

La missione della Algorithmic Justice League è aumentare la consapevolezza sugli impatti dell'AI. 
● Teachable Machine  

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

● 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. 

● Great example of AI ethics curriculum 

Questo progetto mira a sviluppare un curriculum open source per gli studenti delle scuole medie 
sul tema dell'intelligenza artificiale. 

● AI in music examples  
Applicazioni basate su browser, molte delle quali sono implementate con TensorFlow.js per 
l'inferenza con accelerazione WebGL. 

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

Ulteriori risorse consigliate, buone pratiche, attività 
 
● 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. 

● 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. I modelli di 
intelligenza artificiale che hanno molto successo nel prevedere i modelli, ad esempio, il più delle 
volte fanno ciò per cui sono stati creati in contrasto con gli esseri umani che commettono più errori 
anche etici. Qualsiasi tipo di modello creato in modo tecnologico ha meno probabilità di 
commettere errori etici. 
Inoltre, è 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'AI. 
Esempi "cattivi" di AI, come il pregiudizio dell'AI, possono essere presentati come esempi pratici per 
aiutare gli studenti a comprendere i problemi. Un documento di Harvard che discute di questi 

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
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argomenti è: 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 "realtà virtuale", rendiamola una realtà condivisa. 
Quando vediamo "apprendimento automatico", rendiamolo apprendimento collaborativo. 

Quando parliamo di "esperienza dell'utente", parliamo dell'esperienza umana. 
Quando sentiamo "la singolarità è vicina", ricordiamoci: 

la pluralità è qui. 
 

-Audrey Tang, ministro digitale di Taiwan- 
 

 
L'impatto previsto dell'apprendimento e dell'insegnamento dell'AI a insegnanti e studenti 
 
L'impatto dell'apprendimento e dell'insegnamento dell'AI può provenire non solo dal punto di vista 
dell'utilizzo di applicazioni pure, che hanno come origine gli sviluppi tecnologici nel campo dell'AI, 
ma anche dalla considerazione delle prospettive di estenderlo come strumento a un più ampio aree 
in cui gli umani potrebbero aver bisogno di supporto e concezioni. In questa considerazione 
dell'intelligenza, ci si può concentrare anche sugli ingredienti che portano al pensiero critico, alla 
risoluzione dei problemi, all'innovazione e alla creatività, fornendo così una base per un'ulteriore 
espansione dell'AI. Questa richiesta da parte degli studenti delle scuole è fondamentale perché i 
futuri cittadini devono essere preparati ad essere innovativi e non solo fruitori delle creazioni 
esistenti. 
 
La missione di ΑI potrebbe anche essere quella di aumentare la consapevolezza sugli impatti dell'AI, 
costruire la voce e la scelta delle comunità più colpite e stimolare ricercatori, responsabili politici e 
professionisti del settore a mitigare i danni/pregiudizi dell'AI. Un esempio è costruire un movimento 
per spostare l'ecosistema dell'AI verso un' equitable and accountable AI (DR. JOY BUOLAMWINI, 
2023). 

 
Source: The Algorithmic Justice League  

https://ethics.harvard.edu/files/center-for-ethics/files/aifailsus.jhdcarr_final_2.pdf?m=1651510742
https://www.ajlunited.org/learn-more
https://www.ajl.org/
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2. PROGETTAZIONE E FORMATO DEL CURRICULUM DINAMICO 
 

Riepilogo esecutivo dei moduli AI - Curriculum 
 

Cos'è l'intelligenza artificiale? 

 
Poiché non vi è accordo tra gli esperti su ciò che costituisce l'AI, è 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 (AI). Perché è difficile definire l'AI? Secondo 
l High Level Expert Group on AI,  il termine AI contiene un riferimento esplicito alla nozione di 
intelligenza. Ma poiché l'intelligenza - nelle persone e nelle macchine - è un concetto nebuloso, i 
ricercatori di intelligenza artificiale utilizzano principalmente l'idea di razionalità. Per raggiungere 
un determinato obiettivo, è 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 AI, (Gruppo di esperti ad alto livello sull'intelligenza artificiale, 2019) 
 

 
Source: High Level Expert Group on AI 

 
  
Altre quattro domande di ricerca impegnative sull'AI 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 AI"? 

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
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2. In che modo gli educatori aiutano gli studenti a sviluppare l'alfabetizzazione AI in termini di 
artefatti di apprendimento, approcci pedagogici e materie? 

3. In che modo i ricercatori valutano le capacità di alfabetizzazione AI degli studenti? 

4. Quali sono le preoccupazioni etiche nel dominio dell'alfabetizzazione AI? 

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

 
Esistono tre approcci seguenti all'implementazione dell'AI in classe, a seconda degli obiettivi di 
apprendimento secondo l’articolo  “How can artificial intelligence be embedded in education?” 

(School Education Gateway, 2021): 

 
1. 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 già disponibili diversi strumenti di intelligenza 
artificiale per gli insegnanti che desiderano utilizzare l'AI per migliorare l'apprendimento degli 
studenti. 

2. 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 capacità di codifica e alfabetizzazione dei dati.  Code Week può fornire agli 
insegnanti una grande varietà di risorse per l'insegnamento e l'apprendimento. (Miglia Berry, 
2023) 

3. L’apprendimento dell'intelligenza artificiale o applicazione delle competenze relative all'AI per 
utilizzare efficacemente l'AI e creare nuovi strumenti e tecnologie di intelligenza artificiale. L'uso 
efficace e appropriato dei sistemi di intelligenza artificiale esistenti può, ad esempio, includere 
l'apprendimento di come utilizzare i sistemi di intelligenza artificiale frequentando il  AI Basics 
for Schools MOOC. (Accademia, 2023) 

 
 
 

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/
https://www.europeanschoolnetacademy.eu/courses/course-v1:CodeWeek+AI+2021/course/
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Source: School Education Gateway 

 

  
Ci sono molte applicazioni intriganti per l'AI che suggeriscono come può cambiare l'istruzione nei 
prossimi decenni. L'AI può accelerare l'apprendimento personalizzato, fornire agli studenti 
valutazioni e feedback continui e utilizzare l'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, l'AI ha già dimostrato un enorme potenziale per 
aiutare gli alunni con bisogni unici. La valutazione di nuovi set di competenze e l'analisi predittiva 
per ridurre i tassi di abbandono sono due applicazioni più interessanti dell'AI (OECD), così come una 
migliore metacognizione e un apprendimento di gruppo di successo. Per creare un gruppo più 
appropriato per un determinato lavoro collaborativo, l'assistenza all'apprendimento collaborativo 
AI 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). 

 
I quattro aspetti della concettualizzazione dell'alfabetizzazione dell'AI - conoscere e comprendere 
l'AI, usare e applicare l'AI, valutare e creare l'AI e l'etica dell'AI - 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 l'AI" è assegnato ai due livelli inferiori; "usa e applica l'AI" 
nell'applicazione di concetti e applicazioni è assegnato al livello di applicazione "valuta e crea AI" è 
assegnato ai primi tre livelli per analizzare, valutare e creare AI. 
 

 

https://www.schooleducationgateway.eu/en/pub/resources/tutorials/ai-in-education-tutorial.htm
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
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Source: Conceptualizing AI 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. 
 
  

https://www.sciencedirect.com/science/article/pii/S2666920X21000357
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# Training Modules 
 

 Source 1 Source 2 Source 3 

1 AI STEAME models of 
Learning  

IT-School 
CY-CyMS 

   

2 AI in our life… 
(understand) 

BG-School 
GR-IASA 

Generation 
AI: Toolkit 

Artificial 
Intelligence 
In 
Education 
(ISTE) 

 

3 Basics of AI 
(know) 

BG Univ 
RO-univ 

Generation 
AI: Toolkit 

Artificial 
Intelligence 
In 
Education 
(ISTE) 

An Integrative Framework for 
AI 

4 Teaching through games 
competitions – cooperation 
(apply, analyse) 

PT-UNiv 
BG-Univ 
GR-IASA 

UNESCO 
Framework 
 

Microsoft 
Training 
and events  

Generation AI: Teaching 
Practices 

5 Digital Skills & Data Literacy 
(analyse) 

GR-Doukas 
CY-CyMS 

DigCompEdu 
Online 
Testing Tool 

Data 
Literacy 
Education 
Framework 

Designing Digital Literacy 
Activities 

6 Building an AI model 
(use/apply) 

GR-IASA 
PT-Univ 
GR-Doukas 

Cognimates 
Studio 

Data 
Collection 
for 
Machine 
Learning 

 

7 Innovation - Creativity - 
Entrepreneurship 

RO-Univ 
IT-School 

Intel Skills 
for 
Innovation 
(SFI) 

OECD 
Conceptual 
Learning 
Framework 

 

8 Ethics about AI 
 

CY-Univ 
BG-School 

A Guide on 
Ethics and AI 

Ethics of AI 
in 
Education 

https://www.elevenjournals.com 
https://www.buckingham.ac.uk 

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

 
L'intento di questo modulo è 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'AI 

per aiutare gli insegnanti che non sono esperti di intelligenza artificiale e gli studenti a capire cos'è l'AI 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 l'AI sono in grado di analizzare e organizzare i dati e utilizzare 

questi dati per fare previsioni. Questo può portare a una trasformazione nel modo di insegnare e apprendere. 
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Gli obiettivi di apprendimento e i risultati di apprendimento sono descritti a lato delle descrizioni 
delle diverse attività di questo modulo: 
 

1. Progettare, pianificare e implementare l'uso delle tecnologie digitali nelle diverse fasi del 
processo di apprendimento 

2. Utilizzare le tecnologie digitali per offrire orientamento e assistenza tempestivi e mirati 
3. Utilizzare le tecnologie digitali per promuovere e migliorare la collaborazione tra studenti 
4. 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 

5. Sperimentare e sviluppare nuove forme e formati per offrire orientamento e supporto 

6. Utilizzare le tecnologie digitali per supportare l'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 l'accessibilità alle risorse e alle attività 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 velocità e di seguire percorsi e 
obiettivi di apprendimento individuali. 

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

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

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

 

Modulo 2 - AI 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 è una delle tecniche dirompenti per 
personalizzare l'esperienza di diversi gruppi di apprendimento: studenti e insegnanti. Il modulo "AI 
nella nostra vita... (capire)" comprende unità di formazione incentrate sulla comprensione da parte 
degli insegnanti di cosa sia l'AI e in che modo potrebbe essere implementata nella nostra vita. 
 
Gli obiettivi di apprendimento e i risultati di apprendimento sono descritti nelle parti seguenti di 
questo modulo e sono: 
 

1. Rivoluzione industriale 5.0. Cos'è l'intelligenza artificiale (AI)? 

2. Relativo all'intelligenza artificiale, aree di conoscenza 

3. Applicazione dell'intelligenza artificiale (apprendimento automatico/scienza dei dati) 

4. Che cos'è un algoritmo AI? 
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Modulo 3 - AI DI BASE / Fondamenti di AI 
 
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'AI 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 capacità di Python e del linguaggio di programmazione logica 
Prolog. 
 
Il modulo è 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 AI 
 

Risultati di apprendimento e obiettivi di apprendimento 
 
1. Modificare e aggiungere contenuti di apprendimento relativi ai principali concetti e algoritmi di 

base dell'AI utilizzando i formati più 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 

4. 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 fornirà 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 più piacevole e coinvolgente. Entro la fine del modulo, gli insegnanti dovrebbero 
essere in grado di identificare autonomamente i giochi utili per l'insegnamento dell'AI e di adattare 
sia le metodologie didattiche che i contenuti a questa nuova forma di insegnamento. Il modulo 
affronterà anche la questione della concorrenza rispetto alla cooperazione e di come gli studenti 
possano essere diversamente motivati da essi. 
 
 

Il modulo è organizzato in 4 parti principali: 
1. Gamification & AI: concetti di base e tassonomia 

2. Specificazione del compito di apprendimento e identificazione di giochi digitali adatti 
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3. Sviluppo di risorse per l'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 

l'apprendimento 

2. organizzare e condividere le risorse di apprendimento 

3. valorizzare le risorse digitali, legate alla didattica attraverso il gioco 

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

5. interagire attraverso una varietà di tecnologie digitali 
6. comprendere i mezzi di comunicazione digitale appropriati per un dato contesto 

7. 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 AI utilizzando i formati più 
appropriati. 

 
 
Modulo 5 - Competenze digitali e alfabetizzazione dei dati 
 
Introduzione e ampia descrizione del contesto e dell'obiettivo dell'area/argomento affrontato: 
 
Questo modulo svilupperà 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 già esistente. Il modulo è 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 AI 
PARTE 4: Analisi, progettazione, implementazione e valutazione di attività e progetti di AI 
 
Obiettivi di apprendimento e risultati di apprendimento 
 
1. identificare, valutare, selezionare e strutturare le risorse digitali per l'insegnamento e 

l'apprendimento 

2. analizzare, modificare e condividere le risorse esistenti ed elaborarle in diversi formati 
3. per elaborare materiale digitale per il recupero di informazioni dalla macchina addestrata o per 

l'addestramento della macchina 

4. creare o co-creare nuove risorse educative digitali per addestrare la macchina 

5. identificare le esigenze tecnologiche e adattare strategie, metodologie educative e risposte 

6. trasformare le idee in azione, ideando, pianificando, realizzando e valutando attività e progetti 



80 
 

7. selezionare e utilizzare dispositivi e reti digitali, strumenti e applicazioni, per qualsiasi didattica 

8. migliorare le attività e le pratiche relative al digitale 

9. per garantire un continuo sviluppo professionale 
 

 
Modulo 6 - Costruire un modello AI 
 
Introduzione e ampia descrizione del contesto e dell'obiettivo dell'area/argomento affrontato: 
 
Questo modulo fornirà 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 AI 
 
 
 
Modulo 7 - Innovazione - Creatività - Imprenditorialità 
 
Introduzione e ampia descrizione del contesto e dell'obiettivo dell'area/argomento affrontato: 
 
Questo modulo fornirà conoscenze introduttive sugli aspetti di base su come l'AI può 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 
attività 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'Innovazione AI 
Parte 2- Tabella di marcia di base Condurre ricerca applicata nel campo dell'AI, dalle menti creative 
all'invenzione e all'applicazione aziendale (innovazione) 
Parte 3- Formazione di base orientata al business nelle soluzioni AI, 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 necessità di innovazione, il suo ruolo a livello aziendale e sociale e il quadro 
strategico per l'innovazione 

2. Capire in cosa consiste la creatività, l'invenzione e l'innovazione è fare la differenza 
3. Capire il potere della cooperazione 
4. Acquisizione di conoscenze di base sulla gestione dell'innovazione a livello aziendale; 
5. Conoscenza di tecniche e metodi per stimolare la creatività e l'innovazione; 
6. Acquisire alcune nozioni di base riguardanti gli intellettuali della gestione immobiliare; 
7. Comprendere le basi di progetti innovativi e trasferimento tecnologico; 
8. 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 

 
 
Modulo 8 – Etica dell'AI 
 
Introduzione e ampia descrizione del contesto e dell'obiettivo dell'area/argomento trattato 
 
Lo sviluppo dell'AI 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 AI devono rispettare diversi requisiti operativi e tecnici, di cui forse il più importante è 
quello della trasparenza. I 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 l'AI Act che mira a 
regolamentare queste questioni etiche. 
 
 
Gli obiettivi di apprendimento e i risultati di apprendimento sono i seguenti: 

 
1. Comprendere i fattori che creano coesione sociale digitale ed esclusione nella società. 
2. Essere consapevoli dei pericoli del divario digitale e dell'esclusione di settori della società 

3. Per capire come l'AI può abilitare la diversità culturale nella società 

4. Comprendere la responsabilità 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. 
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AI - 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 è 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 

 

Il Quadro europeo per la competenza digitale degli educatori (DigCompEdu) è 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 

attività 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 è stato 

creato un quadro più specifico delle competenze di intelligenza artificiale - con cinque aree - per gli 

insegnanti. Le competenze e le abilità coinvolte in ciascuna area potrebbero essere potenzialmente 

mappate ai domini cognitivi nella Tassonomia di Bloom rivista. La tassonomia di Bloom è un 

approccio per classificare i livelli di capacità di ragionamento e pensiero ordinato richiesti in diversi 

contesti di apprendimento. Ci sono sei livelli nella tassonomia, ciascuno dei quali richiede un livello 

più elevato di complessità e un pensiero ordinato da parte degli studenti. I livelli si intendono 

successivi, in modo che un livello debba essere padroneggiato prima di poter raggiungere il livello 

successivo. Questo modello è una teoria pedagogica classica che stabilisce le basi fondamentali 

dell'AI insegnata ai giovani studenti. 

 

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

Insegnamento 

● Acquisizione di risultati specifici trasferibili 
● Adattare l'accessibilità e l'inclusione 
● Adattare differenziazione e personalizzazione 
● Adottare nuovi metodi di insegnamento e apprendimento 
● Utilizzando in modo creativo la tecnologia digitale 

https://joint-research-centre.ec.europa.eu/digcompedu_en
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● Eliminare gli svantaggi 
● Migliorare l'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 
● Apprendimento autoregolato 
● Migliorare le attività per l'apprendimento 
● Coinvolgere attivamente gli studenti 
● Implementazione di piani di apprendimento 

 

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

● 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) 

● 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, abilità 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 

 

 

AI - Quadro delle competenze per gli studenti 
Per il progetto è stato creato un quadro delle competenze AI - con cinque aree - per gli studenti 

basato sul quadro delle competenze AI per gli insegnanti. Le competenze e le abilità nel quadro dello 

studente sono quasi le stesse del quadro dell'insegnante con l'esclusione di quelle che si riferiscono 

all'insegnamento e alla gestione delle abilità. 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

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

● Apprendimento autoregolato 
● Migliorare le attività per l'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 
● Navigazione critica 
● Sviluppo di contenuti digitali 
● Valutazione di informazioni e contenuti digitali 

 

Teacher’s Competences 

 

Student’s Competences and 

skills 
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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) 

● Adattare la tecnologia per creare conoscenza 
● Creazione di contenuti in modo responsivo 
● Utilizzando in modo creativo la tecnologia digitale 
● Proporre soluzioni creative ai problemi 
● Rappresentazione e ragionamento 

 

5. Emozione ed etica (atteggiamenti-valori, abilità socio-emotive, privacy) 

● Protezione della privacy 
● Nel rispetto della sicurezza e del benessere 
● Consapevolezza dell'etica della macchina 

 

3. PIANI DI APPRENDIMENTO E CREATIVITÀ (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'AI nel mondo reale per migliorare la qualità della 

vita (età 16-18) 
 

Nel contesto della considerazione di questo argomento, sarà 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 attività di progetto 
che forniranno l'opportunità 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'AI. In questo processo, agli studenti sarà richiesto di indulgere 
nell'identificare varie applicazioni dell'AI nella vita reale e studiare i loro effetti su vari fattori sociali, 
economici e politici che formano il termine qualità della vita. 
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1: Modelli di apprendimento AI 
L&C-Plan 1.1: BYOD per migliorare il tuo metodo di studio e incrementare il tuo successo scolastico 
(età 15-18) 
Le cinque attività 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? (età 15-19) 

Il progetto mira a mostrare come le informazioni sono classificate in relazione a una specifica 
disciplina o argomento, in questo esempio, l'art. Quando siamo in presenza di una grande quantità 
di dati, l'AI può 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: AI per la vita... 
L&C-Plan 2.1: Giocatore artificiale (età 13-16) 
Le attività di apprendimento hanno lo scopo di illustrare come l'AI viene utilizzata nei giochi, poiché i giochi 

per computer sono molto popolari tra i giovani adulti. Oltre a ciò, gli studenti capiranno anche come gli 

stessi algoritmi vengono applicati nella vita reale, negli affari e nell'industria. 

L&C-Plan 2.2: AI in STEAME (età 14-19) 
Le attività di apprendimento sono incentrate sul fare e sulla comprensione. Gli studenti prima 

comprendono il concetto di AI e poi usano le loro conoscenze tecnologiche per presentare le applicazioni 

dell'AI con il codice. Sono divisi in squadre e hanno il compito di capire diversi modi per utilizzare 

l'intelligenza artificiale nella scienza, negli affari, nell'ingegneria e nell'arte. 

 

3: AI DI BASE e Fondamenti di AI 

L&C-Plan 3.1: Scenari di risoluzione dei problemi e applicazioni per trovare il percorso (età 16-18) 

Gli studenti vengono inizialmente istruiti insieme dall'insegnante di informatica, che li introduce ai 
quadri teorici dei concetti di base dell'AI e alla risoluzione dei problemi attraverso la ricerca. 
Successivamente, gruppi di 5-6 studenti visitano un centro turistico e studiano come si può 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 più economico, veloce e breve. Infine, presentano il loro 
lavoro. 

L&C-Plan 3.2: Prolog al servizio dell'AI (età 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 l'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'attività 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 può 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 (età 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 può essere addestrato, valutato e utilizzato per classificare 

automaticamente le immagini in categorie utilizzando reti neurali in un'attività 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 (età 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 l'intelligenza artificiale possono avere un impatto sulle nostre attività 

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 può essere uno 

strumento utile quotidiano nelle nostre mani. 

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

Gli assistenti digitali (ad es. ChatGPT, Alexa, Siri, Google Assistant) fanno già parte della nostra vita 
quotidiana, quindi dobbiamo insegnare e imparare dai nostri studenti come usarli. Recentemente è 
stato presentato un nuovo strumento rivoluzionario: il chatbot AI, 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 AI 

L&C-Plan 6.1: AI Virtual Doctor (età 16-18) 
Comprendere la correlazione dei dati può 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 AI (età 16-18) 
L'orientamento professionale nell'era del mondo del lavoro in rapida evoluzione è 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 fornirà una guida per creare un chatbot AI che aiuterà gli 
studenti a esplorare le professioni a cui potrebbero essere interessati, in base alle loro abilità hard 
e soft e alla loro personalità. In questo modo gli studenti apprezzeranno l'importanza dell'uso 
dell'intelligenza artificiale per supportare l'orientamento professionale nell'istruzione e acquisire 
familiarità con l'intelligenza cognitiva. 
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7: Innovazione - Creatività - Imprenditorialità 

L&C-Plan 7.1: AI Innovation – Strumenti per l'insegnamento (età 13-18) 

Gli studenti sono coinvolti in un processo di simulazione dell'innovazione utilizzando strumenti 
adeguati. Il processo è 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 AI (età 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 AI 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 l'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: capacità di comunicazione e visualizzazione, 
collaborazione, pensiero critico e problem solving. 
 

 

8: Etica dell'AI 
L&C-Plan 8.1: Cos'è l'etica dell'AI e l'AI affidabile? (15-17 anni) 
Cos'è l'etica dell'AI? È un termine generico per molte cose come l'agire morale, la crisi 
esistenziale/superintelligenza, l'adesione (o meno) ai valori morali umani e l'affidabilità. Questo 
piano di apprendimento e attività 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 è sviluppato, progettato e utilizzato eticamente. 
Parte dal presupposto fondamentale che l'AI etica sia una responsabilità condivisa. Le due attività 
principali si basano principalmente sull'insieme dei 7 requisiti chiave delle "Linee guida etiche per 
un'AI affidabile" presentate dall'High-Level Expert Group on Artificial Intelligence, stabilito dalla 
Commissione Europea e sulle risorse del progetto Erasmus+ "Trustworthy AI ”. 

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 età, livello scolastico o appartenenza a un club) al fine di prevedere quali 
informazioni online - sotto forma di pubblicità , risultati di ricerca, video o altre informazioni: le 
persone in questi gruppi troveranno interessanti o manterranno determinate convinzioni. I metodi 
principali utilizzati per questo rientrano nell'area dell'apprendimento automatico nell'intelligenza 
artificiale. Uno dei problemi principali di questo processo è che può intrappolare le persone nei loro 
interessi attuali. Diventa un ostacolo all'apertura di nuovi interessi. 
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(PT) Introdução 
 

A Indústria 4.0 determina novos desafios e oportunidades, para os quais a inteligência artificial (IA) 

desempenha um papel cada vez mais importante (Schwab, 2017). O Livro Branco sobre a 

Inteligência Artificial da Comunidade Europeia (WPAI-EU, 2020) estabelece as principais direções 

para o seu desenvolvimento. De acordo com o documento, é necessário desenvolver competências 

necessárias para trabalhar no campo da IA e adaptar os sistemas educativos de todos os países 

europeus. O relatório do Comité de Cultura e Educação (CULT) no Parlamento Europeu sobre a 

aplicação da IA na educação (Tuomi, 2020) faz uma análise detalhada da necessidade de formar 

especialistas para desenvolver e aplicar abordagens inteligentes em várias áreas do negócio e 

serviços modernos. Com base nesses documentos estratégicos, foram identificadas algumas das 

principais direções na aplicação da IA na educação escolar (K Schwab, 2017), (CIUCCI, M. & 

GOUARDERES, F., 2020), (Ilkka Tuomi, 2020): 

- desenvolvimento de um currículo adequado para estudantes de diferentes classes, escolas, 
perfis e profissões; 

- criação de materiais de aprendizagem adequados; 
- treino de professores e facilitadores; 
- criação 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 7º ao 12º ano" produziu um guia para os professores do grupo alvo, 

permitindo-lhes introduzir a IA aos alunos do 7º ao 12º ano. O Guia de Ensino de IA estabelece o 

Quadro Pedagógico e de Aprendizagem que descreve, entre outras coisas, as competências que os 

professores precisam adquirir e desenvolver para facilitar com sucesso a aprendizagem de IA. Além 

disso, o guia inclui: 

- Relatórios Nacionais de cada país parceiro que descrevem a situação atual em relação à IA 

e a educação, incluindo as Melhores Práticas, 

- 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 necessários para facilitar tais atividades na sala de aula. 

Adicionalmente, este Resultado fornece recursos e desenvolve o conteúdo de um Evento de 

Formação 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 

secundário.  

Para facilitar o evento de treino, no contexto deste Resultado, os parceiros desenvolveram planos 

de aprendizagem e criatividade de IA relacionados com as Competências para entender os conceitos 

de IA e como estes podem ser usados no processo de aprendizagem do 7º ao 12º ano em disciplinas 

STEAME e não só determinadas e desenvolvidas no treino C1.  

O objetivo do conteúdo do Treino C1 é apoiar os professores das organizações parceiras a 

desenvolver conhecimentos e competências na preparação de Planos de Aprendizagem e 

Criatividade de IA (AI L&C) para as escolas. O treino foi organizado antes do desenvolvimento dos 
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planos AI L&C no âmbito do Resultado 1 (R1). A principal inovação do R1 é a criação de um modelo 

para um Plano de Aprendizagem e Criatividade de IA que pode ser utilizado por qualquer professor 

de qualquer área para incorporar a aprendizagem e o pensamento de IA no ensino para o melhor 

desenvolvimento de competências e capacidades dos alunos. Tanto quanto sabemos, tais planos AI 

L&C não existiam. A necessidade de implementação transnacional reside na necessidade de 

recolher informações e explorar o estado atual da IA no ensino secundário para melhor atender às 

necessidades dos professores e alunos a nível da UE. Além disso, as atividades de aprendizagem 

foram desenvolvidas para atender aos sistemas educacionais e professores de todos os países 

parceiros, aumentando assim a transferibilidade global do projeto. 

Um STT C1 foi organizado para apoiar a formação necessária dos parceiros para o R1. Os elementos 

do conteúdo C1 e, após validação por meio de avaliação por pares dos Planos AI L&C, foram 

utilizados em diversos módulos no desenvolvimento do Curso FACILITATE-AI no âmbito do 

Resultado 2 (R2). O impacto esperado é uma melhoria das competências e capacidades dos 

participantes do projeto para formular um método prático de compreensão de IA e criar Planos AI 

L&C para o ensino escolar e o impacto nos especialistas participantes em discussões de grupo de 

foco. Os participantes do consórcio geraram um maior conhecimento nos objetivos do projeto, 

convergindo conhecimento e competência em IA e Pedagogia juntos. 

Os parceiros trabalharam de forma colaborativa nos 3 capítulos principais a seguir, como atividades 

e tarefas deste Resultado: 

1. QUADRO PEDAGÓGICO DE APRENDIZAGEM E RELATÓRIOS NACIONAIS (R1/A1)  

- Tarefa 1: Enquadramento Pedagógico e de Aprendizagem e Relatórios Nacionais. Os parceiros 

exploraram o conjunto de competências que um professor precisa ter adquirido/desenvolvido 

para ser capaz de facilitar a introdução 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 (educação ou IA) para o Grupo de Foco. 

- Tarefa 2: Relatórios Nacionais com práticas relacionadas. Os parceiros exploraram o estado atual 

da IA no ensino secundário a nível nacional, realizando pesquisa. Os parceiros exploraram o nível 

de integração da IA nas escolas ou as condições que existiam de forma a facilitar tal integração no 

futuro próximo (por exemplo, programas de desenvolvimento profissional de professores, etc.). 

Além disso, para cada país parceiro, os parceiros recolheram pelo menos 5 práticas de IA na 

educação. 

2. DESIGN E FORMATO DE CURRÍCULO DINÂMICO (R1/A2)  

Os resultados de A1/T1 e A1/T2 formaram a base de uma base de dados online com o currículo de 

AI para estudantes com idades entre 16 e 18 anos. Os parceiros exploraram como esta base de 

dados irá permitir ser dinâmica, o que significa que os professores, durante o período de 

implementação do projeto ou futuramente, serão capazes de inserir informações na base de dados 

e desempenhar um papel importante no seu desenvolvimento contínuo e adaptação aos 

desenvolvimentos da AI na educação. Foi importante projetar cuidadosamente o funcionamento da 

base de dados para ser dinâmica, considerando paralelamente como sua máxima sustentabilidade 

pode ser alcançada. 

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 cooperação. Após 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 organização parceira desenvolveu pelo 

menos 2 Planos AI L&C. Esses Planos AI L&C serão carregados no Observatório de Educação em IA, 

que é parte da plataforma que será desenvolvida em R3. 
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1. QUADROS PEDAGÓGICOS E DE APRENDIZAGEM 
 

Resumo Executivo dos Relatórios Nacionais 
 
Estes relatórios europeus e nacionais com as práticas relacionadas foram criados como parte de 
uma iniciativa de dois anos financiada pela Comissão Europeia denominada " Diretrizes para facilitar 
a aprendizagem de Inteligência Artificial (IA) por alunos do 7º ao 12º ano". O objetivo do projeto é 
preparar administradores e professores do ensino secundário para integrar efetivamente a IA na 
educação. Para garantir que os entregáveis atendem às necessidades atuais, cada parceiro avaliou 
a literatura nacional de seu país com a curadoria das Escolas Doukas a partir da contribuição de 
todos os parceiros. Os países parceiros que contribuíram para este relatório são Bulgária, Chipre, 
Grécia, Itália, Portugal e Roménia. O relatório está dividido em quatro partes que são: 
 
● Parte A: Nível de Integração de IA nas Escolas Secundárias (para Estudantes) 
● Parte B: Elementos que facilitam a Integração de IA num futuro próximo (para Professores) 
● Parte C: Práticas de IA na Educação 
● Parte D: Outros Elementos/Iniciativas/Práticas de IA a nível Nacional e/ou Europeu 
 
As principais conclusões indicam que, no campo da educação, o uso da IA ainda não alcançou um 
nível de uso generalizado, mas a escolha da sua adoção por grandes empresas no setor e as 
pesquisas que estão a ser realizadas dão a certeza de que em breve os professores e alunos verão 
aplicações na sua prática diária. Nas escolas europeias, há muito poucos elementos em IA sem um 
foco específico, mas apenas em capacidades digitais nas quais está incluído indiretamente. A IA não 
é identificada nos currículos como um campo de ensino distintivo, mas várias organizações e escolas 
estão a promover atividades na área de robótica na forma de projetos e outras iniciativas. 
 
No que diz respeito ao futuro da integração da IA na educação, existem diversas ferramentas e 
plataformas de IA que podem ser usadas para fins educacionais, juntamente com cursos online, 
MOOCs, ações de treinamento/oficinas e seminários/webinars para envolver os professores. Além 
disso, os parceiros do projeto encontraram diversas práticas educacionais de IA e alguns outros 
elementos, iniciativas e práticas de IA mais genéricos, tornando mais provável que a integração da 
IA na educação seja uma realidade num futuro próximo. 
 
Ferramentas e plataformas de IA para a educação 
 
Milhares de start-ups surgem todos os dias com base em IA ou em suas ferramentas de IA, desde o 
Siri até ao jornalismo automático. Tudo está a ser operado com a ajuda de IA e ML. Com a IA a entrar 
em todos os setores, também começou a transformar o setor educacional, que é tradicional por 
natureza. Ferramentas de IA para educação que são inteligentes, adaptáveis e encorajam sistemas 
de aprendizagem personalizados estão a ser implantados em todas as instituições 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 educação são o PhotoMath, 
um aplicativo gratuito de tutoria em matemática com IA, e o Seek by iNaturalist, uma aplicaçãoque 
ajuda a identificar espécies a partir de fotografias. As aulas de línguas 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 milhões de fotos históricas de jornais, e o MuseNet, para explorar e criar música. Além 

https://photomath.app/en/
https://www.inaturalist.org/pages/seek_app
https://sites.research.google/versebyverse/
https://news-navigator.labs.loc.gov/search
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disso, Machine Learning for Kids, Learn about Artificial Intelligence, COCO Common Objects in 
Context, Colab e TensorFlow (Google) são alguns exemplos úteis de ferramentas de IA que podem 
ser usadas para fins educacionais. 
 
Recomendações para o futuro da educação de literacia em IA  
 
As descobertas da Conceptualização da alfabetização em IA: uma revisão exploratória apresenta 
uma visão geral preliminar da literatura de pesquisa empírica sobre estudos de alfabetização em IA 
no campo educacional. A IA torna-se uma capacidade fundamental para todos, não apenas para 
investigadores da área da computação. Além da leitura, escrita, aritmética e habilidades digitais, 
devemos adicionar a IA à alfabetização tecnológica do século XXI de cada aluno em ambientes de 
trabalho e na vida cotidiana. Inspirada na taxonomia de Bloom, a alfabetização em IA possui 
competências básicas para conhecer e entender, usar e aplicar, além de avaliar e criar IA. As pessoas 
precisam se equipar cognitivamente para os desafios tecnológicos futuros em seus locais de 
trabalho. Ao mesmo tempo, é importante incentivar a sua responsabilidade social e conscientização 
ética para usar a IA para o bem da sociedade. 
 
Os alunos não são apenas utilizadores finais, mas podem ser também solucionadores de problemas 
para usar tecnologias de IA em diferentes cenários, ou até mesmo criar possíveis soluções de 
hardware e software impulsionadas pela IA para tornar a nossa sociedade num lugar melhor para 
se viver. A alfabetização em IA combina as ideias de ciência de dados, pensamento computacional 
e conhecimento multidisciplinar para intercalar a alfabetização em IA e o pensamento em IA. 
 
Para facilitar o ensino dos educadores, o framework de conhecimento tecnológico, pedagógico e de 
conteúdo precisa ser considerado para fornecer um mapa para entender como integrar a 
alfabetização em IA nas salas de aula de forma eficaz. Artefactos de aprendizagem apropriados para 
cada idade e currículos precisam ser projetados para ajudar os alunos do K-12 a compreender 
conceitualmente a IA e estimular sua motivação 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 
prática e gestão diária de ensino e promovam a aprendizagem personalizada para entender o 
progresso e as necessidades de aprendizagem dos alunos. 
 
Futuros investigadores e educadores irão desenvolver estratégias pedagógicas (por exemplo, 
aprendizagem colaborativa baseada em projetos, ludificação) para aumentar a motivação e o 
envolvimento dos alunos, promover a interação e a colaboração, melhorar a motivação e atitudes 
e desenvolver inúmeras capacidades de aprendizagem no contexto da alfabetização em IA. 
Considerações centradas no ser humano são importantes para chamar a atenção para educar os 
cidadãos a se tornarem utilizadores socialmente responsáveis e éticos, como inclusão, justiça, 
responsabilidade, transparência 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 investigação mais aprofundada da IA na educação, foi realizado num focus group. O grupo 
foi baseou-se em perguntas de entrevistas semiestruturadas que dizem respeito a questões-chave 
no campo da integração da IA na educação através de uma abordagem baseada em investigação e 
em evidências. O focus group foi realizado na terça-feira, 26 de julho de 2022, com treze 
participantes de diferentes países. Os participantes incluíram instrutores, pessoas com extensa 

https://machinelearningforkids.co.uk/?lang=en
https://code.org/ai
https://cocodataset.org/#explore
https://cocodataset.org/#explore
https://colab.research.google.com/#scrollTo=GJBs_flRovLc
http://www.tensorflow.org/


94 
 

formação educacional e especialistas em IA. As suas áreas de competência variavam, abrangendo 
uma ampla gama de disciplinas ensinadas na escola e conhecimentos de IA. Os tópicos que foram 
discutido durante a reunião do grupo foram os seguintes. 
 
Porquê introduzir a IA no Ensino Secundário, com que objetivos?  
 
Uma adição importante aos objetivos do projeto seria ensinar os alunos sobre as questões 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 razões pelas quais os jovens estudantes devem aprender sobre a ética da 
IA é se tornarem consumidores críticos dessa nova tecnologia que não poderão “evitar” no futuro. 
Eles devem estar preparados para o “futuro da IA” porque a IA já está 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 não 
apenas por professores de TI, mas também por professores de física, matemática ou gestão. 
 
Outro objetivo é “O que é inteligência e quais são as características que a retratam na condição 
humana?”. Pode ser um momento para a compreensão 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/tópicos/módulos para um treino de IA podem ser incluídos  
 
Pode haver uma ênfase em alguns assuntos estatísticos, como conceitos lineares, porque a IA 
envolve muita manipulação de dados e tudo se trata de obter os dados certos e analisá-los da 
maneira certa com as ferramentas certas. Estes podem ser incluídos no módulo “básicos da IA” com 
talvez a adição de alguns tópicos de programação em lógica também. Uma proposta foi o primeiro 
módulo ser o “básico da IA” e a renomeação de “IA na nossa vida” para “IA para a vida”. Deve-se 
preocupar com o nível dos módulos para não ser muito sofisticado, mas ser apresentado de forma 
atraente e popular, por exemplo, por meio de jogos práticos e competição de jogos. Além disso, um 
módulo pode-se concentrar na aprendizagem máquina, mas o problema é que é necessário 
conhecimento básico de álgebra linear. Talvez algumas atividades, incluindo cenários de conjuntos 
de dados básicos, sejam a chave para abordar esse assunto. 

 
Que competências podem ser desenvolvidas (para professores e seus alunos)  
 
Sobre esse assunto, durante o focus group, foram apresentadas as cinco categorias acordadas, pois 
seria muito difícil validar o framework online. Com este documento de 2 páginas, os especialistas 
em IA podem fornecer as suas ideias e comentários e/ou expressar o seu nível de concordância para 
cada uma das 43 competências do nível mais baixo ao mais alto, e/ou sugerir uma nova. A Estrutura 
incluindo os Módulos de Aprendizagem está aqui. 
 
Como a IA 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 relação com grandes empresas de 
tecnologia da vida real para as quais a IA é essencial - Google, Amazon etc. - poderiam apresentar, 
envolver e chamar a atenção dos alunos em relação à IA. As ferramentas diárias de IA também 
podem ser usadas, como reconhecimento facial, como exemplos práticos para tornar a IA familiar 
aos alunos. 

https://docs.google.com/spreadsheets/d/10OHVo1PFaD4rnGVbY1AULOLCMiO5Au5j/edit?usp=sharing&ouid=104543284679880525313&rtpof=true&sd=true
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Plataformas, ferramentas e conteúdo digital adicionais recomendados:  
 

● Courses (intel.com) 
Aprenda conceitos de IA e siga exercícios práticos com cursos gratuitos individualizados e 
webinars que abrangem uma ampla variedade de tópicos de IA. 

● Platform on AI ethics 
A missão da Algorithmic Justice League é aumentar a conscientização sobre os impactos da IA. 

● Teachable Machine  
Teachable Machine é uma ferramenta baseada na web que torna a criação de modelos de 
aprendizagem máquina rápida, fácil e acessível a todos. 

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

● Great example of AI ethics curriculum 
Este projeto procura desenvolver um currículo de código aberto para alunos do ensino médio 
sobre o tema da inteligência artificial. 

● AI in music examples  
Aplicativos baseados em navegador, muitos dos quais são implementados com TensorFlow.js 
para inferência acelerada por WebGL. 

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

Recursos adicionais recomendados, boas práticas, atividades  
 

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

● Courses (intel.com) 
Aprenda conceitos de IA e siga exercícios práticos com cursos gratuitos individualizados e 
webinars que abrangem uma ampla variedade de tópicos de IA. 
 
 

Questões éticas que devem ser consideradas 
 
Um computador faz o que lhe é pedido e isso o torna-o muito confiável. Os modelos de IA que são 
muito bem-sucedidos na previsão de padrões, por exemplo, na maioria das vezes fazem o que são 
feitos para fazer, em contraste com os seres humanos que cometem mais erros, mesmo os éticos. 
Qualquer tipo de modelo criado de forma tecnológica é menos propenso a cometer erros éticos. 
Além disso, houve uma sugestão de que os alunos deveriam ter formação em ética em geral e pré-
requisitos em outras disciplinas (por exemplo, matemática) para fazer uma transição suave para a 
ética da IA. Exemplos “maus” de IA, como o bias IA, podem ser apresentados como exemplos 
práticos 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 citações: (Divya Siddarth, et al., 
2021) 

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
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O impacto esperado da aprendizagem e ensino de IA para professores e alunos  
 
O impacto da aprendizagem e ensino da IA pode ter origem não só do ponto de vista da utilização 
de aplicações puras, que têm origem nos desenvolvimentos tecnológicos no domínio da IA, mas 
também na consideração da perspetiva de alargá-la como ferramenta a contextos mais amplos por 
exemplo em áreas em que os humanos podem precisar de apoio. Nesta consideração de 
inteligência, também pode ser focada nos ingredientes que levam ao pensamento crítico, resolução 
de problemas, inovação e criatividade e, assim, fornecer uma base para uma maior expansão da IA. 
Essa exigência dos alunos da escola é fundamental porque os futuros cidadãos devem estar 
preparados para serem inovadores e não apenas utilizadores das criações existentes. 
 
A missão também pode ser aumentar a conscientização sobre os impactos da IA, construir a voz e a 
escolha das comunidades mais afetadas e estimular investigadores, políticos 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 responsável. (DR. JOY BUOLAMWINI, 2023) 

 
Source: The Algorithmic Justice League  

https://www.ajlunited.org/learn-more
https://www.ajl.org/
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2. PROJETO E FORMATO DE CURRÍCULO DINÂMICO  

 

Resumo Executivo dos Módulos de IA – Currículo 
 

O que é IA? 
 
Como não existe acordo entre especialistas sobre o que constitui a Inteligência Artificial (IA), este 
tema é difícil de responder. Um sistema informático capaz de ler e processar informação, aprender, 
raciocinar, resolver problemas, prever resultados, tomar decisões e ocasionalmente até criar é 
referido como um sistema de inteligência artificial (IA). Porque é que é difícil definir IA? De acordo 
com o Grupo de Peritos de Alto Nível sobre IA, o termo IA contém uma referência explícita à noção 
de inteligência. Mas uma vez que a inteligência - em pessoas e máquinas - é um conceito nebuloso, 
os investigadores de IA empregam principalmente a ideia de racionalidade. Para alcançar um 
determinado objetivo, é necessário ser capaz de selecionar o curso de ação ótimo, tendo em conta 
os recursos disponíveis e outros critérios de otimização. (Grupo de Peritos de Alto Nível sobre 
Inteligência Artificial, 2019) 
 

 
Source: High Level Expert Group on AI 

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

1. 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 pedagógicas e assuntos? 
3. Como é que os investigadores avaliam as competências de literacia em IA dos alunos? 
4. Quais são as preocupações éticas no domínio da literacia em IA? 

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
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Como pode a IA ser integrada na educação e ser implementada na sala de aula?  
 
Existem as três abordagens seguintes para a implementação 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. 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 indústrias, já existem várias 
ferramentas de IA disponíveis para professores que desejam usar a IA para melhorar a 
aprendizagem dos alunos. 

2. Aprendizagem para a IA, ou seja, adquirir novas competências necessárias 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 competências de resolução de problemas, bem como 
competências de literacia em programação e dados. A Semana Europeia da Programação 
pode fornecer aos professores uma grande variedade de recursos de ensino e aprendizagem. 
(Miles Berry, 2023) 

3. Aprendizagem de IA ou aplicação de competências relacionadas com IA para utilizar 
eficazmente a IA e construir novas ferramentas e tecnologias de IA. A utilização eficaz e 
apropriada dos sistemas de IA existentes podem incluir, por exemplo, aprender a usar 
sistemas de IA através da participação no MOOC Introdução à IA para Escolas. (Academy, 
2023) 

 

 

 
Source: School Education Gateway 

 

  

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
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Existem muitas aplicações intrigantes para a IA que indicam como pode mudar a educação nas 
próximas décadas. A IA pode acelerar a aprendizagem personalizada, fornecer avaliação e feedback 
contínuos aos alunos e usar análises de aprendizagem para diferenciar o processo de aprendizagem, 
tornando-o imediatamente adaptado às necessidades de cada aluno individual (UNESCO, 2020). Ao 
ser sensível aos seus talentos, a IA já demonstrou um tremendo potencial para ajudar alunos com 
necessidades únicas. A avaliação de novos conjuntos de habilidades e a análise preditiva para 
reduzir as taxas de abandono escolar são outras duas aplicações interessantes da IA (OECD), bem 
como a melhoria da metacognição e da aprendizagem em grupo bem-sucedida. Para criar um grupo 
mais adequado para um determinado trabalho colaborativo, a assistência de aprendizagem 
colaborativa de IA usa formação de grupo adaptativa, facilitação de especialistas, agentes virtuais e 
moderação inteligente. (Steven Duggan & Terawe Corporation, 2020), (Vincent-Lancrin, S & R. van 
der Vlies, 2020). 
 
Os quatro aspetos da conceituação da alfabetização em IA - conhecer e compreender IA, usar e 
aplicar IA, avaliar e criar IA e ética em IA - foram atribuídos aos níveis 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 atribuído aos dois níveis inferiores; "usar e aplicar IA" na 
aplicação de conceitos e aplicações é atribuído ao nível de aplicação "avaliar e criar IA" são 
atribuídos aos três níveis superiores para analisar, avaliar e criar IA. 
 

 

 

Source: Conceptualizing AI literacy: An exploratory review 

 
 
Com base nesta Taxonomia, foram propostos inicialmente seis módulos de treino, mas após 
algumas mudanças, concluímos na criação de oito módulos de treino, conforme listado abaixo, com 
sua relação com a Taxonomia de Bloom apresentada entre parênteses. 
 
  

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


100 
 

 
 

# Training Modules 
 

 Source 1 Source 2 Source 3 

1 AI STEAME models of 
Learning  

IT-School 
CY-CyMS 

   

2 AI in our life… 
(understand) 

BG-School 
GR-IASA 

Generation 
AI: Toolkit 

Artificial 
Intelligence 
In 
Education 
(ISTE) 

 

3 Basics of AI 
(know) 

BG Univ 
RO-univ 

Generation 
AI: Toolkit 

Artificial 
Intelligence 
In 
Education 
(ISTE) 

An Integrative Framework for 
AI 

4 Teaching through games 
competitions – cooperation 
(apply, analyse) 

PT-UNiv 
BG-Univ 
GR-IASA 

UNESCO 
Framework 
 

Microsoft 
Training 
and events  

Generation AI: Teaching 
Practices 

5 Digital Skills & Data Literacy 
(analyse) 

GR-Doukas 
CY-CyMS 

DigCompEdu 
Online 
Testing Tool 

Data 
Literacy 
Education 
Framework 

Designing Digital Literacy 
Activities 

6 Building an AI model 
(use/apply) 

GR-IASA 
PT-Univ 
GR-Doukas 

Cognimates 
Studio 

Data 
Collection 
for 
Machine 
Learning 

 

7 Innovation - Creativity - 
Entrepreneurship 

RO-Univ 
IT-School 

Intel Skills 
for 
Innovation 
(SFI) 

OECD 
Conceptual 
Learning 
Framework 

 

8 Ethics about AI 
 

CY-Univ 
BG-School 

A Guide on 
Ethics and AI 

Ethics of AI 
in 
Education 

https://www.elevenjournals.com 
https://www.buckingham.ac.uk 

 
Módulo 1 - Modelos de Aprendizagem de IA. 
 
Introdução e Descrição Geral do Contexto e Objetivo da área/tópico abordado: 
 
O objetivo deste módulo é apresentar brevemente os modelos clássicos de aprendizagem de acordo 
com a teoria pedagógica e, em seguida, fazer uma breve menção ao funcionamento da inteligência 
artificial e suas aplicações. A segunda parte pretende ajudar os professores a implementar o PBL 
relacionado à IA para ajudar aqueles que não são especialistas em IA e os alunos a entenderem o 
que é a IA e mostrar alguns elementos de como funciona. Mostrar como é o processo de raciocínio 
humano que leva a tomar decisões, como uma árvore de decisão, é a base de algumas aplicações 
de IA, mostrando como ferramentas que usam IA são capazes de analisar e organizar dados e usar 
esses dados para fazer previsões. Isso pode levar a uma transformação na maneira de ensinar e 
aprender. 
 
Os objetivos de aprendizagem e os resultados de aprendizagem são descritos ao lado das descrições 
das diferentes atividades deste módulo:  
 

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
https://ojs.aaai.org/index.php/AAAI/article/view/5032/4905
https://ojs.aaai.org/index.php/AAAI/article/view/5032/4905
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/
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1. Desenhar, planear e implementar o uso de tecnologias digitais nas diferentes fases do processo 
de aprendizagem; 

2. Utilizar tecnologias digitais para oferecer orientação e assistência pontual e direcionada; 
3. Utilizar tecnologias digitais para promover e melhorar a colaboração entre os aprendizes; 
4. Permitir que os aprendizes usem tecnologias digitais como parte de tarefas colaborativas, como 

meio de melhorar a comunicação, colaboração e criação de conhecimento colaborativo; 
5. Experimentar e desenvolver novas formas e formatos para oferecer orientação e apoio; 
6. Utilizar tecnologias digitais para apoiar a auto-regulação da aprendizagem dos aprendizes, ou 

seja, permitir que os aprendizes planeiem, monitorem e reflitam sobre a sua própria 
aprendizagem, fornecendo evidências de progresso, partilhando ideias e apresentando soluções 
criativas; 

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

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

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

10. Utilizar tecnologias digitais dentro de estratégias pedagógicas que promovam habilidades 
transversais, pensamento profundo e expressão criativa dos aprendizes; 

11. Abrir a aprendizagem para novos contextos do mundo real, que envolvam os próprios 
aprendizes em atividades práticas, investigação científica ou resolução de problemas 
complexos. 

 
 
Módulo 2 - IA para a vida... 
 
Introdução e Descrição Geral do Contexto e Objetivo da área/tópico abordado: 
 
A adoção global de tecnologias de IA na educação está a transformar a forma como ensinamos e 
aprendemos. A Inteligência Artificial é uma das técnicas disruptivas para personalizar a experiência 
de diferentes grupos de aprendizagem - estudantes e professores. O módulo "AI para a vida... 
(compreender)" abrange unidades de formação que se concentram na compreensão do que é a IA 
e de que forma pode ser implementada na nossa vida. 
 
Os objetivos de aprendizagem e os resultados de aprendizagem são descritos nas seguintes partes 
deste módulo e são os seguintes:  
 
1. Revolução Industrial 5.0. O que é inteligência artificial (IA)? 
2. Áreas de conhecimento relacionadas com IA 
3. Aplicação da IA (Aprendizagem Máquina/Ciência de Dados) 
4. O que é um algoritmo de IA? 
 
Módulo 4 - IA Básica / Fundamentos de IA 
 
Introdução e Descrição Geral do Contexto e Objetivo da área/tópico abordado: 
 
Este módulo tem como objetivo ajudar os professores a introduzir os conceitos fundamentais, 
métodos e técnicas de inteligência artificial clássica e moderna. No final do módulo, os professores 
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devem ser capazes de identificar os algoritmos básicos subjacentes à IA e adaptar metodologias de 
ensino para introduzir os alunos às aplicações básicas desses fundamentos teóricos. Além disso, o 
módulo aborda a questão das formas de representar e processar informações semânticas, bem 
como as capacidades de Python e da linguagem de programação lógica Prolog. 
 
O módulo está organizado em 4 partes principais:  
Parte 1 - Representação, processamento e raciocínio de conhecimento; 
Parte 2 - Programação lógica. Introdução ao Prolog; 
Parte 3 - Busca, planejamento e tomada de decisão. Algoritmo A*; 
Parte 4 - Noções básicas de programação em Python e projetos de IA. 
 

Objetivos de aprendizagem e resultados de aprendizagem: 
 
1. Modificar e adicionar conteúdo de aprendizagem relacionado aos principais conceitos e 

algoritmos básicos de IA através dos formatos mais apropriados; 
2. Criar e modificar conteúdo de aprendizagem relacionado com a representação de 

conhecimento, programação em lógica e programação em Python, utilizando exemplos 
relevantes e situações da vida real; 

3. Organizar e compartilhar recursos de aprendizagem; 
4. Avaliar recursos digitais relacionados com o ensino e interagir por meio de várias tecnologias 

digitais; 
5. Compartilhar dados, informações e conteúdo 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. 
 
Módulo 4 - Ensinar através de jogos 
 

Introdução e Descrição Geral do Contexto e Objetivo da área/tópico abordado: 
 

Este módulo irá fornecer aos professores formação acerca de jogos digitais e elementos de jogo que 
podem ser usados para motivar intrinsecamente os alunos enquanto tornam o processo de 
aprendizagem mais agradável e envolvente. No final do módulo, os professores deverão ser capazes 
de identificar autonomamente jogos úteis para o ensino de IA e de adaptar tanto as metodologias 
de ensino como o conteúdo a essa nova forma de ensino. O módulo também irá abordar a questão 
da competição vs. cooperação e como os alunos podem ser motivados de forma diferente. 
 
O módulo está organizado em 4 partes principais: 
1. Gamificação e IA: conceitos básicos e taxonomia 
2. Especificação da tarefa de aprendizagem e identificação de jogos digitais adequados 
3. Desenvolvimento de recursos digitais de aprendizagem e material de apoio 
4. Feedback em tempo real e mecânicas de progresso. 
 
Objetivos de aprendizagem e resultados de aprendizagem: 
 

1. Selecionar, identificar e avaliar jogos de aprendizagem apropriados para o ensino e 
aprendizagem; 

2. Organizar e partilhar recursos de aprendizagem; 
3. Avaliar recursos digitais relacionados com o ensino através de jogos; 
4. Selecionar jogos desenvolvidos através de várias tecnologias e algoritmos de IA; 
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5. Interagir através de uma variedade de tecnologias digitais; 
6. Entender os meios de comunicação digital apropriados para um determinado contexto; 
7. Partilhar dados, informações e conteúdo 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-

criação de novos dados, recursos e conhecimento; 
9. Usar elementos de jogo para motivar os alunos a participar no processo de aprendizagem; 
10. Estimular as relações interpessoais através da colaboração e competição; 
11. Alterar e adicionar conteúdo de acordo com os requisitos do algoritmo de IA usando os formatos 

mais apropriados. 
 
Módulo 5 - Competências Digitais e Literacia de Dados 
 
Introdução e Descrição Geral do Contexto e Objetivo da área/tópico abordado: 
 
Este módulo visa desenvolver competências digitais e literacia sobre como pesquisar, selecionar, 
identificar, avaliar, organizar, modificar dados digitais existentes ou criar novos num ambiente de 
IA. O módulo está dividido em quatro partes: 
 
PARTE 1: Navegação exploratória e processamento de conteúdo digital e conjuntos de dados para 
ambientes de IA; 
PARTE 2: Processamento e co-criação de conteúdo digital a partir de máquinas treinadas ou para 
treinar a máquina; 
PARTE 3: Identificação de necessidades, adaptação de metodologias e exploração das melhores 
práticas de IA; 
PARTE 4: Análise, conceção, implementação e avaliação de atividades e projetos de IA. 
 
Objetivos e resultados de aprendizagem: 
 
1. Identificar, avaliar, selecionar e estruturar recursos digitais para o ensino e aprendizagem; 
2. Analisar, modificar e partilhar recursos existentes e processá-los em diferentes formatos; 
3. Processar material digital para obter informação de uma máquina treinada ou para treinar a 

máquina; 
4. Criar ou co-criar novos recursos educacionais digitais para treinar a máquina; 
5. Identificar necessidades tecnológicas e adaptar estratégias, metodologias e respostas 

educacionais; 
6. Transformar ideias em ação, conceber, planear, implementar e avaliar atividades e projetos; 
7. Selecionar e utilizar dispositivos e redes digitais, ferramentas e aplicações, para qualquer 

atividade educativa; 
8. Melhorar atividades e práticas digitais relevantes; 
9. Garantir o desenvolvimento profissional contínuo. 
 
Módulo 6 - Construir um modelo de IA 
 
Introdução e Descrição Geral do Contexto e Objetivo da área/tópico abordado: 
 
Este módulo irá fornecer conhecimentos introdutórios sobre como construir um modelo de IA, 
incluindo tutoriais de treino, validação e teste, e familiarização com APIs para codificação em 
Python. 
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Os objetivos e resultados de aprendizagem são descritos em cada uma das cinco partes deste 
módulo: 
 
Parte 1 - Introdução à Aprendizagem Máquina; 
Parte 2 – Introdução às Redes Neurais; 
Parte 3 - Algoritmos de Aprendizagem Máquina; 
Parte 4 – API para codificação em Python; 
Parte 5 - Exemplo de construção de um modelo de IA. 
 
Módulo 7 - Inovação - Criatividade - Empreendedorismo 
 
Introdução e Descrição Geral do Contexto e Objetivo da área/tópico abordado: 
 
Este módulo irá fornecer conhecimentos introdutórios sobre os aspetos básicos de como a IA pode 
ser usada para o sistema de gestão de inovação que sustenta o design e o desenvolvimento de 
produtos ou serviços inovadores, bem como a compreensão de sua importância no contexto das 
outras atividades de gestão empresarial. 
 
Os objetivos e resultados de aprendizagem são descritos em cada uma das cinco partes seguintes 
deste módulo: 
 
Parte 1 - Introdução à Inovação em IA; 
Parte 2 - Roteiro básico para conduzir investigação aplicada no campo da IA, desde mentes criativas 
até a invenção e aplicação empresarial (inovação); 
Parte 3 - Educação básica orientada para negócios em soluções de IA, demonstrações; 
Parte 4 - Ecossistemas de inovação Born Global, compreensão básica sobre o poder da cooperação 
de mentes criativas; 
Parte 5 - Criação e desenvolvimento de startups inovadoras, caminho para conquistas juniores 
Apresentação de estudo de caso. 
 
Objetivos de Aprendizagem 
 
1. Compreender a necessidade de inovação, o seu papel a nível da empresa e da sociedade e o 

enquadramento estratégico para a inovação; 
1.1. Compreender o que é criatividade, invenção e inovação para fazer a diferença; 
1.2. Compreender o poder da cooperação; 

2. Aquisição de conhecimentos básicos em gestão de inovação a nível empresarial; 
3. Conhecimento de técnicas e métodos para estimular a criatividade e a inovação; 
4. Aquisição de noções básicas sobre gestão de propriedade intelectual; 
5. Compreender os conceitos básicos de projetos inovadores e transferência tecnológica; 
6. Dominar a gestão de inovação, identificando líderes, equipas inovadoras e redes inovadoras; 
7. Conhecimento de ferramentas e técnicas de gestão de inovação. 
 
Módulo 8 – Ética em IA 
 
Introdução e Descrição Geral do Contexto e Objetivo da área/tópico 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 ofereçam serviços justos aos 
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cidadãos. Para isso, os sistemas de IA precisam aderir a vários requisitos operacionais e técnicos, 
dos quais talvez o mais importante seja o da transparência. Os sistemas precisam ser capazes de 
explicar as suas decisões, através de uma linguagem não técnica as razões para as suas decisões, 
para que estas possam ser contestadas. A União Europeia produziu vários documentos, 
regulamentos e está a preparar o AI Act que visa regulamentar essas questões éticas. 
 
Os objetivos de aprendizagem e os resultados de aprendizagem são os seguintes: 
 
1. Compreender os fatores que criam coesão social digital e exclusão na sociedade; 
2. Estar ciente dos perigos da divisão digital e exclusão de setores da sociedade; 
3. Compreender como a IA pode permitir a diversidade cultural na sociedade; 
4. Compreender a responsabilidade de usar sistemas de IA de maneira justa e não discriminatória; 
5. Estar ciente dos efeitos colaterais indesejados que os sistemas de IA podem ter ao nível 

individual e societal; 
6. Compreender as principais diretrizes de transparência e responsabilidade dos sistemas 

necessários para sua certificação ética; 
7. Estar ciente das diretrizes e regulamentos da UE para construir sistemas de IA. 
 

Framework de Competências de IA para Professores 
 

O Quadro Europeu de Competência Digital para Cidadãos, também conhecido como DigComp, 

oferece uma ferramenta para melhorar a competência digital dos cidadãos. Publicado pela primeira 

vez em 2013, o DigComp tornou-se uma referência para o desenvolvimento e planeamento 

estratégico de iniciativas de competência digital tanto a nível europeu como dos Estados-Membros. 

As áreas de competência do DigComp são as seguintes (Vuorikari, R., Kluzer, S., & Punie, Y., 2022):  

● Área de competência 1: Literacia de informação e dados; 

● Área de competência 2: Comunicação e colaboração; 

● Área de competência 3: Criação de conteúdos digitais; 

● Área de competência 4: Segurança; 

● Área de competência 5: Resolução de problemas. 

O Quadro Europeu de Competência Digital para Educadores (DigCompEdu) é um quadro 

cientificamente sólido que descreve o que significa para os educadores serem digitalmente 

competentes. Fornece um quadro de referência geral para apoiar o desenvolvimento de 

competências digitais específicas para educadores na Europa. As seis áreas do DigCompEdu focam 

em diferentes aspectos das atividades profissionais dos educadores (Punie, Y. & Redecker, C., 2017):  

● Área 1: Envolvimento profissional; 

● Área 2: Recursos digitais; 

● Área 3: Ensino e aprendizagem; 

● Área 4: Avaliação; 

● Área 5: Capacitação dos alunos; 

● Área 6: Facilitação da competência digital dos alunos. 

Utilizando estes quadros de competência digital como ponto de partida, foi criado para o projeto 

um quadro mais específico de competências em IA para professores, com cinco áreas. As 

competências e habilidades envolvidas em cada área podem ser potencialmente mapeadas para os 

https://publications.jrc.ec.europa.eu/repository/handle/JRC128415
https://joint-research-centre.ec.europa.eu/digcompedu_en
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domínios cognitivos na Taxonomia de Bloom revista. A Taxonomia de Bloom é uma abordagem para 

categorizar os níveis de capacidade de raciocínio e pensamento exigidos em diferentes contextos 

de aprendizagem. Existem seis níveis na taxonomia, cada um exigindo um nível mais elevado de 

complexidade e pensamento dos alunos. Os níveis são entendidos como sucessivos, de modo a que 

um nível deve ser dominado antes que o próximo nível possa ser alcançado. Este modelo é uma 

teoria pedagógica clássica que estabelece a base fundamental do ensino de IA para jovens alunos. 
 

1. Ensino e Aprendizagem (Estratégias, Capacitação dos Alunos, Avaliação) 

Ensino 
● Adquirir realizações transferíveis específicas 
● Adaptar acessibilidade e inclusão 
● Adaptar diferenciação e personalização 
● Adotar novos métodos de ensino e aprendizagem 
● Usar a tecnologia digital de forma criativa 
● Eliminar desvantagens 
● Aprimorar a eficácia do ensino 
● Garantir desenvolvimento profissional contínuo 
● Identificar necessidades e respostas tecnológicas 
● Interagir por meio de tecnologias digitais 
● Usar estratégias de avaliação 
● Fornecer feedback aos alunos 

Aprendizagem 
● Aprendizagem autorregulada 
● Melhorar as atividades de aprendizagem 
● Envolver ativamente os alunos 
● Implementar planos de aprendizagem 

2. Literacia em Informação e Digital (Fontes Digitais, Criação Digital, Codificação)  

● Aplicar algoritmos 
● Navegação crítica 
● Desenvolver conteúdo digital 
● Avaliar informações e conteúdo digital 
● Explorar informações e conteúdo digital 
● Interagir através de tecnologias digitais 
● Gerir dados e conteúdo digital 
● Processar dados e conteúdo digital 

3. Comunicação e Colaboração (Motivação, Trabalho em Equipa, Partilha, Promoção)  

● 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. Criação e Inovação (Resolução de Problemas, Pensamento Criativo, Raciocínio) 

● Capacitar os aprendizes ativamente 
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● Adaptar a tecnologia para criar conhecimento 
● Criar conteúdo de forma responsiva 
● Utilizar criativamente a tecnologia digital 
● Identificar lacunas digitais 
● Conhecer os ecossistemas de inovação existentes 
● Conhecer o quadro estratégico da inovação 
● Propor soluções criativas para problemas 
● Representação e raciocínio 
● Resolver problemas técnicos 
● Utilizar processos para implementar a gestão da inovação 

5. Emoção e Ética (Atitudes-Valores, Habilidades Sociais e Emocionais, Privacidade)  

● Consciência da divisão digital e exclusão 
● Consciência das diretrizes para sistemas éticos 
● Proteção da privacidade 
● Respeito pela segurança e bem-estar 

 

Framework de Competências de IA para estudantes 
 

Um quadro de competências em IA - com cinco áreas - para os estudantes foi criado para o projeto 

com base no quadro de competências em IA para os professores. As competências e capacidades 

no quadro do aluno são quase as mesmas que no quadro do professor, com exceção das que se 

referem a capacidades de ensino e gestão. 

 

 

 
 

 

 

 

 

 

 

 
 

 

1. Aprendizagem (Estratégias, Capacitação dos Alunos, Avaliação) 

● Aprendizagem autorregulada 
● Melhorar as atividades de aprendizagem 
● Envolver ativamente os alunos 
● Implementar planos de aprendizagem 
● Utilização criativa e interação com tecnologia digital 

 

Teacher’s Competences 

 

Student’s Competences and 

skills 
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● Aquisição de realizações específicas 

2. Literacia em Informação e Digital (Fontes Digitais, Criação Digital, Codificação)  

● Aplicar algoritmos 
● Navegação crítica 
● Desenvolver conteúdo digital 
● Avaliar informações e conteúdo digital 
● Explorar informações e conteúdo digital 
● Interagir através de tecnologias digitais 
● Gerir dados e conteúdo digital 
● Processar dados e conteúdo digital 

3. Comunicação e Colaboração (Motivação, Trabalho em Equipa, Partilha, Promoção)  

● 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. Criação e Inovação (Resolução de Problemas, Pensamento Criativo, Raciocínio) 

● Adaptar a tecnologia para criar conhecimento 
● Criar conteúdo de forma responsiva 
● Utilizar criativamente a tecnologia digital 
● Propor soluções criativas para problemas 
● Representação e raciocínio 

5. Emoção e Ética (Atitudes-Valores, Habilidades Sociais e Emocionais, Privacidade)  

● Proteção da privacidade 
● Respeito pela segurança e bem-estar 
● Consciência da ética das máquinas 

 

3. PLANOS DE APRENDIZAGEM E CRIATIVIDADE (Descrição 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 introdutório e 2 planos para cada um dos 8 módulos 
mencionados no capítulo anterior):  
 

Plano introdutório de Aprendizagem e Criatividade: Aplicações de AI no mundo real para 

melhorar a qualidade de vida (idades 16-18) 
 
No contexto da consideração deste tópico, será útil incluir a colaboração de vários 
especialistas/professores que abrangem um amplo espectro de domínios. Portanto, sugere-se 
envolver um professor de Sociologia/História, um professor de Economia, um professor na área de 
STEAM e um professor de TI. Espera-se que os alunos estejam envolvidos em atividades do projeto 
que proporcionarão a oportunidade de meditar filosoficamente, considerar questões éticas e 
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práticas relacionadas a várias aplicações, bem como o conhecimento científico e tecnológico que 
forma a espinha dorsal da IA. Nesse processo, os alunos serão obrigados a identificar várias 
aplicações de IA na vida real e estudar seus efeitos em vários fatores sociais, económicos e políticos 
que formam o termo qualidade de vida. 

 

1: Modelos de Aprendizagem de IA 
 
Plano L&C 1.1: Utilizar o seu próprio dispositivo para melhorar o seu método de estudo e aumentar 
o 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 modificações adequadas se 
necessário. 

Plano L&C 1.2: Adivinha Quem? (idades 15-19) 
O projeto tem como objetivo mostrar como a informação é classificada em relação a uma disciplina 
ou tópico específico, neste exemplo, Arte. Quando estamos na presença de uma grande quantidade 
de dados, a IA pode classificá-la como um suporte na análise da informação e ser útil na tomada de 
decisões sobre problemas reais. Os alunos irão criar um jogo de “adivinha” baseado em tópicos das 
suas disciplinas. 
 

2: IA para a vida… 
 
Plano L&C 2.1: Jogador Artificial (idades 13-16) 
As atividades de aprendizagem têm como objetivo ilustrar como a IA é utilizada nos jogos, uma vez 
que os jogos de computador são muito populares entre os jovens adultos. Além disso, os alunos 
também irão compreender como os mesmos algoritmos são aplicados na vida real, negócios e na 
indústria. 

Plano L&C 2.2: IA em STEAME (idades 14-19)  
As atividades de aprendizagem estão focadas na prática e compreensão. Os alunos primeiro 
entendem o conceito de IA e, de seguida, usam seus conhecimentos de tecnologia para apresentar 
as aplicações de IA com código. Os alunos são divididos em equipas e encarregados de descobrir as 
diferentes maneiras de usar a IA em Ciência, Negócios, Engenharia e Arte. 
 

3: IA Básica e Fundamentos de IA  
 
Plano L&C 3.1: Cenários de Resolução de Problemas e Aplicações de Localização de Rotas (idades 
16-18)  
Os alunos são inicialmente ensinados juntos pelo professor de TI, que os introduz aos quadros 
teóricos dos conceitos básicos de IA e resolução de problemas através de pesquisa. Depois disso, 
grupos de 5 a 6 alunos visitam um centro turístico e estudam como um determinado local turístico 
pode ser visitado, de que maneira e por quais meios. Juntamente com os professores de TI e 
geografia, os grupos aplicam diferentes algoritmos para gerar rotas diferentes. Na próxima etapa, o 
professor de TI apresenta-lhes o algoritmo A* e os grupos de alunos aplicam o algoritmo otimizando 
as rotas previamente criadas. Calculam o preço da função de custo e sugerem as rotas mais baratas, 
rápidas e curtas. Por fim, apresentam o seu trabalho. 
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Plano L&C 3.2: Prolog ao Serviço da IA (idades 16-18) 
Os alunos são inicialmente ensinados pelo professor de TI que os introduz à representação do 
conhecimento através de regras lógicas e da linguagem Prolog. Os alunos, então, visitam a biblioteca 
da escola com o professor de literatura, onde pesquisam informações e discutem as relações 
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 árvore genealógica dos deuses. A próxima atividade é para 
cada grupo programar sua árvore genealógica em Prolog, fazer perguntas e obter respostas 
corretas. Na última 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 irão 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 produção 
para automatizar um processo de tomada de decisão, enquanto usam um jogo de programação. 

Plano L&C 4.2: Classificação de Imagens - Encontre os zombies (idades 14-18) 
Os alunos irão 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 competição. 
 

5: Inovação - Criatividade - Empreendedorismo  
 
L&C-Plano 5.1: Reconhecimento de Imagem e Som e Geração 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 visão computacional e a inteligência artificial podem ter impacto nas nossas 
atividades diárias. Usar o reconhecimento facial e ver os seus benefícios com um jogo interativo na 
sala de aula. Usar a tecnologia de agrupamento de imagens na aula para ver em primeira mão como 
pode ser uma ferramenta útil no nosso quotidiano. 

L&C-Plano 5.2: Assistente Digital na Aula (idades 12-15) 
Assistentes Digitais (por exemplo, ChatGPT, Alexa, Siri, Google Assistant) já fazem parte do nosso 
quotidiano, portanto, precisamos ensinar e aprender com nossos alunos a forma de utilizá-los. 
Recentemente, uma nova ferramenta revolucionária - um chatbot de IA - foi apresentada e adotada 
pela Educação. Consequentemente, novos cenários educacionais foram criados, cumprindo os 
objetivos de uma aprendizagem eficiente dos alunos. O plano de ensino é baseado na colaboração 
dos Departamentos de Educação Digital e Línguas Estrangeiras. 
 

6: Construir um modelo de IA  

 
L&C-Plano 6.1: Médico Virtual de IA (idades 16-18)  
Compreender a correlação de dados pode ser um conhecimento valioso para os alunos. Tais 
correlações estão presentes entre dados de sintomas e dados de diagnóstico de doenças. Os alunos 
podem aprender o conceito de input-output da informática ao criar um Médico Virtual. Mais 
importante ainda, eles serão capazes de usar ferramentas de PNL para desenvolver um primeiro 
protótipo. 
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L&C-Plano 6.2: Chatbot de Orientação Profissional de IA (idades 16-18)  
A orientação de carreira na era do mundo do emprego em rápida mudança é crucial para os jovens 
estudantes de hoje. Até agora, apenas pesquisas limitadas foram realizadas sobre o uso da 
inteligência artificial para apoiar a orientação em educação primária e secundária e profissões. Este 
Plano L&C irá fornecer um guia para criar um chatbot de IA que irá ajudar os alunos a explorar 
profissões nas quais podem estar interessados, de acordo com suas capacidades técnicas e 
interpessoais assim como da sua personalidade. Dessa forma, os alunos irão valorizar a importância 
de usar a inteligência artificial para apoiar a orientação de carreira na educação e irão também 
familiarizar-se com a inteligência cognitiva. 
 

7: Inovação - Criatividade - Empreendedorismo  

 
L&C-Plano 7.1: Inovação em AI - Ferramentas para o Ensino (idades 13-18) 
Os estudantes são envolvidos num processo de simulação de inovação utilizando ferramentas 
apropriadas. O processo é seguido pela avaliação dos resultados. São ensinadas questões básicas e 
estágios do processo de inovação, desde a formulação do problema e do objetivo até à 
apresentação final dos resultados e conclusões. 

L&C-Plano 7.2: Competências Futuras em AI (idades 16-18) 
O design de produtos baseados em IA para a vida requer competências em robótica, processamento 
de linguagem natural, visão computacional, ciência de dados, modelação e design moderno. As 
competências fundamentais em IA estão relacionadas com linguagens de programação (Python, R, 
Julia, C++, C#, Java, JavaScript, Shell, TypeScript, Scala etc.), frameworks (TensorFlow, Pytorch, etc.), 
métodos de análise de dados e algoritmos de aprendizagem de máquina (baseados em álgebra 
linear e estatística), técnicas de processamento de sinais (necessárias para implementar extração 
de recursos em deep learning e visão computacional em geral), arquiteturas de redes neuronais, 
técnicas de design de serviços (como chatbots, sistemas especialistas) e cibersegurança. Existem 
também competências sociais para lidar, como capacidades de comunicação e visualização, 
colaboração, pensamento crítico e resolução de problemas. 
 

8: Ética em IA  
 
L&C-Plan 8.1: O que são Ética em IA e IA Confiável? (idades 15-17)  
O que é Ética em IA? É um termo normalmente usado para muitas coisas, como moral, crise 
existencial/superinteligência, adesão (ou não) aos valores morais humanos e confiabilidade. Este 
plano de aprendizagem e atividades pede aos alunos que considerem questões éticas atemporais, 
perspetivas diversas e até áreas cinzentas à medida que começam a construir suas próprias 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 são baseadas principalmente no conjunto de 7 requisitos-chave das "Diretrizes 
Éticas para a IA Confiável" apresentadas pelo Grupo de Especialistas de Alto Nível em Inteligência 
Artificial, estabelecido pela Comissão Europeia, e nos recursos do projeto Erasmus+ "IA Confiável". 

 

L&C-Plan 8.2: Quem está no Controle? (idades 15-17)  
Reconheça que, ao usar informações pessoais obtidas online, algoritmos e aplicações de Inteligência 
Artificial criam perfis de indivíduos ou grupos de pessoas que compartilham características (como 
idade, nível escolar ou filiação a clubes) para prever quais informações online - na forma de 
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anúncios, resultados de pesquisa, vídeos ou outras informações - as pessoas nesses grupos irão 
achar interessante ou manter certas crenças. Os principais métodos utilizados para isso enquadram-
se na área de Aprendizagem Máquina em IA. Um grande problema desse processo é que pode 
prender as pessoas em seus interesses atuais. Isso torna-se um obstáculo para a descoberta de 
novos interesses. 
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(RO) Introducere 
 

Industria 4.0 determină noi provocări și sarcini, pentru soluția cărora inteligența artificială (IA) a 

jucat un rol din ce în ce mai important (Schwab, 2017). Cartea albă privind inteligența artificială a 

Comunității Europene (WPAI-UE, 2020) stabilește principalele direcții de dezvoltare a acesteia. 

Potrivit documentului, este necesar să se dezvolte competențele necesare pentru a lucra în 

domeniul IA și pentru a adapta sistemele educaționale din toate țările europene. Raportul Comisiei 

pentru cultură și educație (CULT) din Parlamentul UE privind aplicarea IA în educație (Tuomi, 2020) 

face o analiză aprofundată a necesității de a forma specialiști pentru a dezvolta și aplica abordări 

inteligente în diferite domenii ale afacerilor și serviciilor moderne. Pe baza acestor documente 

strategice, au fost identificate câteva direcții principale în aplicarea IA în învățământul 

preuniversitar: 

- elaborarea unui curriculum adecvat pentru elevii din diferite clase, școli, profiluri și profesii; 
- crearea de materiale de învățare adecvate ; 
- formarea cadrelor didactice și a facilitatorilor; 
- crearea unei platforme educaționale 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 coordonează 

educația elevilor din clasele 7-12" a elaborat un ghid pentru profesorii din grupul țintă pentru a le 

permite să introducă IA elevilor de clasele 7-12. Ghidul de predare IA stabilește cadrul pedagogic și 

de învățare care descrie, printre altele, competențele pe care profesorii trebuie să le dobândească 

și să le dezvolte pentru a facilita cu succes învățarea IA. În plus, ghidul include: 

- Rapoarte naționale din fiecare țară parteneră care descriu situația actuală în ceea ce 
privește IA și educația, inclusiv cele mai bune practici; 

- un design și un format al curriculumului IA și 
- un set de planuri de creativitate și învățare care oferă profesorilor ideile, cunoștințele și 

resursele necesare pentru a facilita astfel de activități în clasă. 

În plus, acest rezultat oferă resurse și dezvoltă oportunitatea unui eveniment de formare C1 care își 

propune să permită partenerilor înțeleagerea pe deplin a conceptului de IA și modul în care acesta 

poate fi abordat cel mai bine în învățământul secundar.  

Pentru a facilita evenimentul de formare, în contextul acestui rezultat, partenerii au dezvoltat 

exemple de planuri L&C IA dedicate competențelor necesare pentru înțelegerea conceptelor de IA 

și a modului în care acestea pot fi utilizate în procesul de învățare la clasele 7-12 la disciplinele 

STEAME și nu numai. Ele au fost determinate și dezvoltate în cadrul formării C1. Scopul conținutului 

Training C1 a fost de a sprijini profesorii din organizațiile partenere  să dezvolte cunoștințe și abilități 

în pregătirea planurilor de L&C IA pentru școli. Instruirea a fost organizată înainte de elaborarea 

planurilor L&C în cadrul R1. Principala inovație a R1 este crearea unui model pentru un plan de 

învățare și creativitate IA (Planul L&C) care poate fi utilizat de orice profesor din orice domeniu 

pentru a încorpora cunoștințe și abilități IA în predarea lor pentru cea mai optimă dezvoltare a 

competențelor și abilităților la elevi. Din câte știm, astfel de planuri IA L&C nu există. Necesitatea 

punerii în aplicare transnaționale constă în necesitatea de a colecta informații și de a explora șituația 

actuală în învățământul secundar pentru a răspunde mai bine nevoilor profesorilor și elevilor la 



114 
 

nivelul UE. În plus, activitățile de învățare s-au dezvoltat pentru a se potrivi sistemelor educaționale 

și profesorilor din toate țările partenere, sporind astfel transferabilitatea generală a proiectului.  

Un C1 STT a fost organizat pentru a sprijini formarea necesară a partenerilor pentru R1. Elemente 

de conținut C1 și după identificarea și validarea prin evaluarea interpareteriar a planurilor L&C IA au 

fost utilizate într-o serie de module în dezvoltarea cursului FACILITATE-IA în cadrul R2. Impactul 

scontat este competența și abilitățile superioare ale participanților parteneri de a formula metoda 

practică îndeplinită de înțelegere a IA și de creare a planurilor de L&C IA pentru educația școlară și 

impactul asupra experților participanților în discuțiile din grupul de decizie. Participanții parteneri ai 

consorțiului au generat împreună o expertiză mai bună în obiectivele proiectului prin convergența 

cunoștințelor și a competențelor în domeniul IA și pedagogiei. 

Partenerii au lucrat în colaborare la următoarele 3 capitole principale, ca activități și sarcini ale 

acestui rezultat: 

1. CADRUL PEDAGOGIC ȘI DE ÎNVĂȚARE ȘI RAPOARTELE NAȚIONALE (R1/A1) 

- Sarcina 1: Cadrul pedagogic și de învățare și rapoartele naționale. Partenerii au explorat setul de 

competențe pe care un profesor trebuie să le fi dobândit/dezvoltat pentru a putea facilita 

introducerea IA în școli. Cadrul care s-a dezvoltat a fost validat printr-un Focus Group online (FG) 

de experți. Fiecare partener a invitat cel puțin un expert local (educație sau IA) la Focus Group. 

- Sarcina 2: Rapoarte naționale cu practici conexe. Partenerii au explorat starea actuală a IA în 

învățământul secundar la nivel național prin efectuarea de cercetări de birou. Partenerii au 

explorat nivelul de integrare a IA în școli sau elementele care au existat și vor putea facilita o astfel 

de integrare în viitorul apropiat (de exemplu, programele de dezvoltare profesională a 

profesorilor, etc.). În plus, pentru fiecare țară parteneră, partenerii au colectat cel puțin 5 experți 

IA în practicile educaționale.  

2. PROIECTAREA ȘI FORMATUL DINAMIC AL CURRICULUMULUI (R1/A2) 

Rezultatele A1/T1 și A1/T2 au stat la baza unei baze de date on-line cu curriculum IA pentru elevii 

cu vârste cuprinse între 16 și 18 ani. Partenerii au explorat modul în care această bază de date va 

încorpora elementul de a fi dinamic. Ceea ce înseamnă că profesorii, în perioada de implementare 

a proiectului și ulterior, vor putea să contribuie la baza de date și să joace un rol important în 

dezvoltarea și adaptarea sa continuă la evoluțiile IA în educație. A fost important să se proiecteze 

cu atenție funcționarea bazei de date pentru a fi dinamică, luând în considerare în paralel modul în 

care poate fi atinsă sustenabilitatea maximă a acesteia.  

3. PLANURI DE ÎNVĂȚARE ȘI CREATIVITATE (L&C Plans) PENTRU UTILIZAREA DE CĂTRE 

FACILITATORII ÎNVĂȚĂRII (R1/A3) 

Pe baza partenerilor R1/A2 au apărut exemple de planuri de învățare și creativitate (L&C) gata de 

utilizare de către profesori. Deoarece IA trebuie să aibă o abordare interdisciplinară, planurile L&C 

au fost concepute pentru a fi utilizate de cel puțin doi profesori, predând diferite discipline STEAME 

sau nu numai, în cooperare. După o activitate de instruire C1 pentru a ajuta participanții parteneri 

să înțeleagă conceptele IA și modul în care acestea pot fi aplicate prin intermediul planurilor L&C, 

fiecare organizație parteneră a dezvoltat cel puțin 2 planuri L&C IA. Aceste planuri de L&C IA vor fi 

încărcate la AI-Education Observatory, care face parte din platforma ce va fi dezvoltată în R3. 
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1. CADRE PEDAGOGICE ȘI DE ÎNVĂȚARE 
 

Rezumatul rapoartelor naționale 
 

Aceste rapoarte europene și nationale cu practicile conexe au fost create ca parte a unei inițiative 
finanțate de Comisia Europeană de doi ani, intitulată "Ghid pentru facilitarea educației privind  IA 
de către elevii claselor 7-12". Scopul proiectului este de a pregăti administratorii școlilor gimnaziale 
și profesorii pentru a integra eficient IA în educație. Pentru a garanta că rezultatele răspund nevoilor 
actuale, fiecare partener au evaluat publicațiile naționale specifice fiecărei țării, alături de școala 
Doukas. Țările partenere care au contribuit la acest raport sunt Bulgaria, Cipru, Grecia, Italia, 
Portugalia și România. Raportul este împărțit pe patru părți care sunt: 
 
● Partea A: Nivelul de integrare a IA în școlile gimnaziale(pentru elevi) 
● Partea B: Elemente care facilitează o integrare a IA în viitorul apropiat (pentru profesori) 
● Partea C: IA în practicile educaționale 
● Partea D: Alte elemente/inițiative/practici în domeniul IA la nivel național și/sau european 
 
Principalele constatări sunt că, în domeniul educației, utilizarea IA nu a atins încă nivelul de utilizare 
pe scară largă, dar alegerea adoptării acesteia de către marile companii din domeniu și cercetarea 
care se face, oferă certitudinea că, în curând, profesorii și stagiarii vor folosi aplicații IA în practica 
lor de zi cu zi. În școlile europene există foarte puține referințe la IA, fără un accent specific, ci doar 
pe competențele digitale în care aceasta este inclusă indirect. IA nu este identificată în programa 
școlară ca un domeniu didactic distinctiv, dar diverse organizații și școli promovează activități în 
domeniul roboticii sub formă de proiecte și alte inițiative.  
 
În ceea ce privește viitorul integrării IA în educație, există o varietate de instrumente IA și platforme 
care pot fi utilizate în scopuri educaționale, împreună cu cursuri online, MOOC-uri, acțiuni de 
formare / ateliere și seminarii / webinarii pentru profesorii care se implică. În plus, numeroase 
practici educaționale IA și alte elemente mai generice ale IA, inițiative și practici au fost 
implementate de partenerii proiectului, ceea ce face ca integrarea IA în educație în viitorul apropiat 
să fie o realitate mai probabilă. 
 

Instrumente și platforme IA pentru educație 

 
Mii de start-up-uri apar în fiecare zi pe baza IA sau a instrumentelor sale IA, de la Siri la auto-
jurnalism. Totul este operat cu ajutorul IA și ML. Iar odată cu intrarea IA în toate sectoarele, a 
început, de asemenea, să transforme sectorul educațional care este de natură tradițională. 
Instrumentele IA pentru educație care sunt inteligente, adaptabile și încurajează sistemele de 
învățare personalizate sunt implementate în toate instituțiile de învățământ, cum ar fi școlile, 
colegiile și universitățile din întreaga lume, pentru a analiza cantități uriașe de date colectate de la 
elevi care pot avea un impact semnificativ asupra vieții elevilor și profesorilor. Câteva exemple de 
instrumente care pot fi utilizate în educație sunt PhotoMath, o aplicație gratuită de meditații IA la 
matematică și Seek by iNaturalist, o aplicație care ajută la identificarea speciilor din fotografii. Orele 
de limbi străine pot folosi Verse by Verse, unde elevii pot scrie o poezie cu ajutorul IA și pot învăța 
despre poeții americani. Studiile sociale și cursurile de artă pot folosi Newspaper Navigator, un 
instrument pentru căutarea a milioane de fotografii istorice din ziare, și MuseNet, pentru explorarea 
și crearea muzicii. Mai mult decât atât, Machine Learning for Kids, Learn about Artificial Intelligence, 

https://photomath.app/en/
https://www.inaturalist.org/pages/seek_app
https://www.inaturalist.org/pages/seek_app
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
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COCO Common Objects în Context, Colab și TensorFlow (Google) sunt câteva exemple utile de 
instrumente IA care pot fi utilizate în scopuri educaționale. 
 

Recomandări pentru viitoarea educație în domeniul educației în domeniul IA 

 
Concluziile conceptualizării familiarizării cu IA: O analiză exploratorie prezintă o prezentare 
preliminară a literaturii de cercetare empirică privind studiile  IA în domeniul educației. IA devine o 
abilitate fundamentală pentru toată lumea, nu doar pentru informaticieni. Mai mult la citire, scris, 
matematică, și competențe digitale, ar trebui să utilizăm IA pentru fiecare elev  în activitățile 
lucrative/de învățare și în viața de zi cu zi a secolul XXI. Inspirat de taxonomia Bloom, familiarizarea 
cu IA oferă competențe de bază pentru a cunoaște și înțelege, utiliza și aplica, precum și pentru a 
evalua și a crea IA. Oamenii trebuie să se pregătească cognitiv pentru viitoarele provocări 
tehnologice la locul lor de muncă. În același timp, este important să se promoveze responsabilitatea 
lor socială și cunoștințele etice de a utiliza IA în binele societății. 
 
Elevii nu sunt doar utilizatorii finali, ci ar putea fi cei care rezolvă probleme pentru a utiliza 
tehnologiile IA în diferite scenarii sau chiar pentru a crea posibile soluții hardware și software bazate 
pe IA pentru a face societatea noastră un loc mai bun pentru a trăi. Alfabetizarea în domeniul IA 
combină știința a datelor, gândirea computațională și cunoștințele multidisciplinare pentru a se 
familiariza cu IA și cu modul de gândire IA. 
 
Pentru a facilita predarea profesorilor, trebuie luat în considerare cadrul de cunoștințe tehnologice, 
pedagogice și de conținut pentru a oferi o hartă pentru înțelegerea modului de integrare eficientă 
a familiarizării IA în sălile de clasă. Cadre de învățare adecvate vârstei  și curricula trebuie să fie 
concepute pentru a stimula înțelegerea conceptuală IA la elevii K-12 și pentru a stimula motivația și 
interesul lor în învățarea IA. Profesorii ar trebui să își actualizeze cunoștințele în domeniul IA pentru 
a rezolva provocările de predare, cum ar fi cunoașterea și utilizarea tehnologiilor adecvate de 
inteligență artificială, cum ar fi sistemele de învățare adaptivă, care să le faciliteze practica și 
gestionarea zilnică de predare și să promoveze învățarea personalizată pentru a înțelege progresul 
și nevoile de învățare ale elevilor. 
 
Viitorii cercetători și profesori vor dezvolta strategii pedagogice(de exemplu, învățarea colaborativă 
bazată pe proiecte, gamificarea) și pentru a crește motivația și implicarea elevilor, pentru a promova 
interacțiunea și colaborarea, pentru a spori motivația și atitudinile și pentru a dezvolta numeroase 
abilități de învățare în contextul familiarizării cu IA. Considerațiile centrate pe om sunt importante 
pentru a atrage atenția asupra educării cetățenilor pentru a deveni utilizatori responsabili din punct 
de vedere social și etic, cum ar fi incluziunea, corectitudinea, responsabilitatea, transparența și etica, 
în loc să se îmbunătățească doar abilitățile și 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 investigații suplimentare ale IA în educație a fost organizat un focus grup. Grupul de reflecție 
s-a bazat pe un interviu cu întrebări de semi-structurate care au investigat aspecte-cheie în 
domeniul integrării IA în educație printr-un abordare bazată pe anchetă și pe dovezi. Focus Group-
ul a avut loc marți, 26 iulie 2022, cu treisprezece participanți din diferite țări. Printre participanți s-
au numărat instructori implicați, persoane cu pregătire educațională vastă și experți în IA. Domeniile 

https://cocodataset.org/#explore
https://colab.research.google.com/#scrollTo=GJBs_flRovLc
http://www.tensorflow.org/
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lor de competență au variat, înglobând o gamă largă de discipline predate la școală și cunoștințe IA. 
Titlurile a ceea ce s-a discutat în cadrul întâlnirii focus-grupului sunt următoarele. 
 

De ce să introducem IA în învățământul secundar? Cu ce obiective? 

 
O completare importantă a obiectivelor proiectului ar fi aceea de a-i învăța pe elevi despre 
problemele etice legate de IA, de exemplu prejudecățile IA, care pot avea un impact mare în viața 
elevilor în general. Unul dintre principalele motive pentru care tinerii elevi ar trebui să învețe despre 
etica IA este să devină critici ai acestei noi tehnologii pe care nu vor putea "evita" în viitor. Aceștia 
ar trebui să fie pregătiți pentru "viitorul IA", deoarece IA este deja prezent peste tot în viața noastră. 
De asemenea, ar fi important să corelăm IA cu învățarea bazată pe proiecte, cum ar fi activitățile 
STEAME, care includ și elementul de antreprenor. Acest lucru ar putea fi făcut nu numai de profesorii 
IT, ci și de profesorii de fizică, matematică sau management. 
 
Un alt obiectiv este "Ce este inteligenta și care sunt caracteristicile pe care le are în conditia 
umana?". Acesta poate fi un impuls pentru înțelegerea întregului subiect al IA și poate oferi 
contextul în care ne așteptăm ca mijloacele digitale să se dezvolte și să fie aplicate în 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 
implică o mulțime de manipulări ale datelor și se referă la colectarea datelor corecte și analizarea 
lor în mod corect cu instrumentele potrivite. Acestea pot fi incluse în modulul "elementele de bază 
ale IA", alături de subiecte de programare logică. O propunere a fost primul modul "Elementele de 
bază ale IA" și redenumirea "IA în viața noastră" în "IA pentru viață". Acesta ar trebui să fie 
preocupat de nivelul modulelor  să nu fie prea sofisticate, dar să fie prezentate într-un mod atractiv 
și popular, de exemplu, prin jocuri practice și competiții de jocuri. În plus, un modul s-ar putea 
concentra pe învățare automată (machine learning), dar necisită cunoștințe de algebră liniară în 
prealabil. Poate că unele activități, inclusiv scenariile pe diferite seturi de date, ar fi cheia pentru a 
aborda această problemă. 

 

Ce competențe pot fi dezvoltate (pentru profesori și elevii acestora)? 

 
În ceea ce privește această chestiune, în timpul Focus Grupului, cele cinci categorii convenite au fost 
trimise în prealabil, deoarece ar fi fost foarte dificil să se valideze cadrul online. În acest document 
de 2 pagini, experții IA își pot oferi ideile și comentariile sau/și își pot exprima nivelul de acord pentru 
fiecare dintre cele 43 de competențe de la cel mai mic la cel mai înalt sau/și pot regândi sau concepe 
altele noi. Cadrul, inclusiv modulele de învățare, este aici. 
 

Cum poate fi introdus IA, cu ce metodologii? 

 
Unele metodologii educaționale suplimentare ar putea fi jocurile serioase și învățarea designului (de 
produse și proiecte, de exemplu) și gândirea. În plus, o relație cu companiile uriașe, din viața reală, 
de tehnologie, pentru care IA este esențială - Google, Amazon etc. - ar putea să introducă, să se 
implice și să atragă atenția elevilor cu privire la IA. Instrumentele IA de zi cu zi pot fi, de asemenea, 
utilizate, pentru recunoașterea facială, ca exemple practice pentru a face IA familiară elevilor. 

https://docs.google.com/spreadsheets/d/10OHVo1PFaD4rnGVbY1AULOLCMiO5Au5j/edit?usp=sharing&ouid=104543284679880525313&rtpof=true&sd=true
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Platforme suplimentare recomandate, instrumente, conținut digital: 
 

● Cursuri (intel.com)  
Aflați concepte IA și urmați exerciții practice în cadrul cursurilor gratuite în ritm propriu și 
webinarii la cerere care acoperă o gamă largă de subiecte IA. 

● Platforma privind etica IA 
Misiunea Ligii Justiției Algoritmice (Algorithmic Justice League’s) este de a crește gradul de 
conștientizare cu privire la impactul IA. 

● Docil Machine 
Teachable Machine este un instrument bazat pe web care face ca modelele create prin învățare 
automată (ML) să fie rapide, ușoare și accesibile tuturor.  

● Pictează cu machine learning 
Această aplicație web vă permite să creați o pictură peisagistică în stilul lui Bob Ross folosind un 
model de învățare profundă servit folosind un server de model Spell. 

● Exemplu excelent de curriculum de etică în domeniul IA 
Acest proiect își propune să dezvolte un curriculum open-source pentru elevii de gimnaziu pe 
tema inteligenței artificiale. 

● IA în exemple muzicale 
Aplicații bazate pe browser, dintre care multe sunt implementate cu TensorFlow.js pentru 
deducția accelerată WebGL. 

● Dall-e mini (Craiyon, fostul DALL-E mini) 
Model IA care generează imagini din orice model prompt și IA care desenează imagini din orice 
solicitare. 
 

Resurse suplimentare recomandate, bune practici, activități 

 
● Training SAS: Data Literacy Essentials | SAS  

Cursul în ritm rapid urmărește călătoriile unui părinte îngrijorat, ale unui proprietar de afaceri 
mici și ale unui expert în sănătate care se bazează pe date pentru a naviga în pandemia de 
COVID-19. 

● Cursuri (intel.com) 
Aflați concepte IA și urmați exerciții practice prin cursuri gratuite în ritm propriu și webinarii la 
cerere care acoperă o gamă largă de subiecte IA. 
 

Aspecte etice care ar trebui luate în considerare 

 
Un computer face ceea ce i se spune să facă și asta îl face foarte fiabil. Modelele IA care au mare 
succes în prezicerea modelelor, de exemplu, de cele mai multe ori fac ceea ce sunt făcute pentru a 
face în contrast cu ființele umane care fac mai multe greșeli chiar și cele etice. Orice tip de model 
care este creat într-un mod tehnologic este mai puțin probabil să facă greșeli etice. 
În plus, a existat o sugestie că elevii ar trebui să aibă o experiență în materie de etică în general și o 
condiție prealabilă cu privire la alte materii (de exemplu, matematică) pentru a trece fără probleme 
la etica IA. Exemplele "rele" de IA, cum ar fi prejudecățile IA, pot fi prezentate ca exemple practice 
pentru a-i ajuta pe elevi să înțeleagă problemele. O lucrare de la Harvard care discută aceste 
subiecte este: How IA Fails Us (harvard.edu), care conține următoarele citate: (Divya Siddarth, et al., 
2021) 

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
https://ethics.harvard.edu/files/center-for-ethics/files/aifailsus.jhdcarr_final_2.pdf?m=1651510742
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Impactul preconizat al învățării și predării IA pentru profesori și elevi 
 

Impactul învățării și predării IA poate proveni nu numai din punctul de vedere al utilizării aplicațiilor 
pure, care au ca origine evoluțiile tehnologice din domeniul IA, ci și din luarea în considerare a 
perspectivelor de extindere a acesteia ca instrument în domenii mai largi în care oamenii ar putea 
avea nevoie de sprijin și concepții. Această perspectivă asupra inteligenței, se poate concentra și pe 
ingredientele care duc la gândire critică, rezolvarea problemelor, inovare și creativitate și, astfel, 
oferă o bază pentru extindere ulterioară a IA. Această cerință din partea elevilor este fundamentală 
pentru că viitorii cetățeni trebuie să fie pregătiți să fie inovatori și nu doar utilizatori ai creațiilor 
existente. 
 
O misiune ar putea fi, de asemenea, de a crește gradul de conștientizare cu privire la impactul IA, 
de a construi vocea și alegerea celor mai afectate comunități și de a stimula cercetătorii, factorii de 
decizie politică și practicienii din industrie să atenueze daunele/prejudecățile IA. Un exemplu este 
de a construi o mișcare pentru a transfera ecosistemul IA către IA echitabilă și responsabilă. (DR. 
JOY BUOLAMWINI, 2023) 

Sursa: Liga justiției algoritmice  

https://www.ajlunited.org/learn-more
https://www.ajl.org/
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2. PROIECTAREA ȘI FORMATUL DINAMIC AL CURRICULUMULUI 

 

Rezumatul modulelor IA - Curriculum 
 

Ce este IA? 

 
Din moment ce nu există nici un acord între experți cu privire la ceea ce înseamnă IA, la acest subiect 
este dificil de răspuns. Un sistem informatic care poate citi și procesa informații, învăța, raționa, 
rezolva probleme, prognoza rezultate, lua decizii, și, ocazional, chiar a crea este menționat ca un 
sistem de inteligență artificială (IA). De ce este dificil să definim IA? Potrivit Grupului de experți la 
nivel înalt privind IA, termenul IA conține o trimitere explicită la noțiunea de inteligență. Dar cum 
inteligența – la oameni și mașini – este un concept nebulos, cercetătorii IA folosesc în cea mai mare 
parte ideea de raționalitate. Pentru a realiza un anumit obiectiv, trebuie să fie în măsură să selecteze 
cursul optim de acțiune luând în considerare resursele ldisponibile și alte criterii de optimizare. 
(Grupul de experți la nivel înalt privind inteligența artificială, 2019) 
 

 
Sursa: Grupul de experți la nivel înalt privind IA 

  
Alte patru întrebări provocatoare de cercetare despre IA în sistemul educațional sunt (Davy Tsz 
KitNg, Jac Ka Lok Leung, Samuel Kai Wah Chu, & Maggie Shen Qiao, 2023) : 
  

1. Cum definesc cercetătorii termenul de "alfabetizare/familiarizare IA"? 
2. Cum îi ajută profesorii pe cursanți să se familiarizeze în domeniul IA în ceea ce privește 

învățarea conceptelor, abordărilor pedagogice și subiectelor? 
3. Cum evaluează cercetătorii abilitățile elevilor în domeniul IA? 
4. Care sunt preocupările etice în domeniul familiarizării IA? 

 
 

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


121 
 

Cum poate fi integrată IA în educație și cum poate fi implementată în clasă? 

 
Există trei abordări pentru implementarea IA în clasă, în funcție de obiectivele de învățare în 
conformitate cuafirmațiile din articolul "Cum poate fi încorporată inteligența artificială în educație?"  
(School Education Gateway, 2021): 

 
1. Învățarea cu IA, cu alte cuvinte, integrarea tehnologiilor IA în sala de clasă pentru a îmbunătăți 

educația elevilor și a îmbunătăți instruirea. Deși instrumentele și tehnologiile IA sunt dezvoltate 
în principal pentru întreprinderi și industrii, există deja mai multe instrumente IA disponibile 
pentru profesorii care doresc să utilizeze IA pentru a îmbunătăți învățarea elevilor.  

2. Învățarea pentru IA, adică dobândirea de noi competențe necesare pentru viață și muncă într-o 
lume în formă de IA. Pentru a debloca potențialul IA și pentru a face față provocărilor într-o lume 
în formă de IA, elevii trebuie să fie dotați cu abilități de gândire computațională și de rezolvare 
a problemelor, precum și abilități de codificare și alfabetizare a datelor.  Code Week poate oferi 
profesorilor o mare varietate de resurse de predare și învățare. (Miles Berry, 2023) 

3. Învățarea IA sau aplicarea competențelor legate de IA pentru a utiliza în mod eficient IA și 
pentrua construi instrumente și tehnologii IA. Utilizarea eficace și adecvată a sistemelor de IA 
existente poate include, de exemplu, învățarea modului de utilizare a sistemelor IA prin 
participarea la bazele IA pentru școli MOOC. (Academie, 2023) 

 
 

 
Sursa: School Education Gateway 

 

  
Există o mulțime de aplicații interesante pentru IA care sugerează modul în care se poate schimba 
educatia în următoarele decenii. IA poate accelera învățarea personalizată, poate oferi elevilor 
evaluări și feedback continuu și poate utiliza analiza învățării pentru a diferenția procesul de 
învățare, astfel încât acesta să fie adaptat imediat nevoilor fiecărui elev în parte (UNESCO, 2020) 

Fiind sensibilă la talentele lor, IA a demonstrat deja un potențial extraordinar de a ajuta elevii cu 
nevoi unice. Evaluarea noilor seturi de competențe și analiza predictivă pentru a reduce ratele de 
abandon sunt alte două aplicații interesante ale IA (OCDE), precum și o metacogniție îmbunătățită 

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/
https://www.schooleducationgateway.eu/en/pub/resources/tutorials/ai-in-education-tutorial.htm
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
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și o învățare de grup de succes. Pentru a crea un grup care este cel mai potrivit pentru o anumită 
activitate de colaborare, asistența IA pentru învățarea colaborativă utilizează formarea de grupuri 
adaptative, facilitarea experților, agenți virtuali și moderație inteligentă.  (Steven Duggan & Terawe 

Corporation, 2020), (Vincent-Lancrin, S & R. van der Vlies, 2020). 
 
Cele patru aspecte ale conceptualizării familiarizării IA – cunoașterea și înțelegerea IA, utilizarea și 

aplicarea IA, evitarea și crearea eticii IA – au fost atribuite nivelurilor cognitive ale taxonomiei bloom 

revizuite (Davy Tsz KitNg, Jac Ka Lok Leung, Samuel Kai Wah Chu și Maggie Shen Qiao, 2023). 

"Cunoașteți și înțelegeți IA" este atribuit celor două niveluri inferioare; "utilizați și aplicați IA" în 

aplicarea conceptelor, iar aplicațiile sunt atribuite nivelului de aplicare "evaluați și creați IA", sunt 

atribuite primelor trei niveluri pentru a analiza, evalua și crea IA. 

Sursa: Conceptualizarea familiarizării în domeniul IA: o revizuire exploratorie 

 
Pe baza acestei taxonomii au fost propuse șase module de formare la început, dar după unele 
modificări am concluzionat în crearea a opt module de formare enumerate mai jos cu relația lor cu 
taxonomia lui Bloom prezentată în paranteză. 
 
  

https://www.sciencedirect.com/science/article/pii/S2666920X21000357
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# Module de instruire 
 

 Sursa 1 Sursa 2 Sursa 3 

1 IA STEAME modele de 
învățare 

IT-Scoala 
CY-Cyms 

   

2 IA în viața noastră... 
(înțelegere) 

BG-Scoala 
GR-IASA 

Generația 
IA: Set de 
instrumente 

Inteligența 
artificială în 
educație 
(ISTE) 

 

3 Noțiuni de bază despre IA 
(cunoaștere) 

BG Univ 
RO-univ 

Generația 
IA: Set de 
instrumente 

Inteligența 
artificială în 
educație 
(ISTE) 

Un cadru integrativ pentru IA 

4 Predarea prin concursuri de 
jocuri – cooperare (aplică, 
analizează) 

PT-UNiv 
BG-Univ 
GR-IASA 

Cadrul 
UNESCO 
 

Instruire și 
evenimente 
Microsoft 

Generația IA: practici de 
predare 

5 Competențe digitale și 
familiarizarea cu datele 
(analiza) 

GR-Doukas 
CY-Cyms 

DigCompEdu 
Instrument 
de testare 
online 

Cadrul de 
educație 
pentru 
familiarizar
ea cu 
prelucrarea
/procesare
a datelor 

Proiectarea activităților  
digitală 

6 Construirea unui model IA 
(utilizare/aplicare) 

GR-IASA 
PT-Univ 
GR-Doukas 

Cognimates 
Studio 

Colectarea 
datelor 
pentru 
învățare 
automată 
(ML) 

 

7 Inovare - Creativitate - 
Antreprenoriat 

RO-Univ 
IT-Scoala 

Abilități Intel 
pentru 
Inovare (SFI) 

Cadrul 
conceptual 
de învățare 

al OCDE 

 

8 Etică referitoare la IA 
 

CY-Univ 
BG-Scoala 

Un ghid 
privind etica 
și IA 

Etica IA în 
educație 

 https://www.buckingham.ac.uk 
https://www.elevenjournals.com 

 

Modulul 1 - Modele de învățare IA 

 
Introducere și descriere amplă a contextului și scopului zonei/subiectului abordat 
 
Intenția acestui modul este de a introduce pe scurt modelele clasice de învățare în conformitate cu 
teoria pedagogică și apoi de a face o scurtă mențiune a funcționării inteligenței artificiale și a 
aplicațiilor sale. A doua parte intenționează să sprijine profesorii să implementeze PBL legat de IA 
pentru a ajuta profesorii care nu sunt experți în IA și elevii să înțeleagă ce este IA și să arate unele 
elemente ale modului în care funcționează. Arătați modul încare procesul de remaniere umană care 
duce la luarea deciziilor, cum ar fi un arbore decizional, este baza unor aplicații IA, arătând modul în 
care instrumentele care utilizează IA sunt capabile să analizeze și să organizeze date și să utilizeze 
aceste date pentru a face predicții. Acest lucru poate duce la o transformare în modul de predare și 
învățare. 
 

https://generation-ai.eu/toolkit/
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://www.iste.org/areas-of-focus/AI-in-education
https://generation-ai.eu/toolkit/
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://www.iste.org/areas-of-focus/AI-in-education
https://ojs.aaai.org/index.php/AAAI/article/view/5032/4905
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://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://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://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://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://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://www.buckingham.ac.uk/research-the-institute-for-ethical-ai-in-education/
https://www.buckingham.ac.uk/research-the-institute-for-ethical-ai-in-education/
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Obiectivele învățării și rezultatele învățării sunt descrise pe partea de descrieri a diferitelor activități 
ale acestui modul: 
 
1. Proiectarea, planificarea și implementarea utilizării tehnologiilor digitale în diferitele etape ale 

procesului de învățare  
2. Să utilizeze tehnologiile digitale pentru a oferi Ghid și asistență prompte și specifice 
3. Utilizarea tehnologiilor digitale pentru a încuraja și a îmbunătăți colaborarea cursanților 
4. Pentru a permite cursanților să utilizeze tehnologiile digitale ca parte a misiunilor de colaborare, 

ca mijloc de îmbunătățire a comunicării, a colaborării și a creării de cunoștințe în colaborare 
5. Să experimenteze și să dezvolte noi formulare și formate pentru a oferi îndrumare și asistență 
6. Să utilizeze tehnologiile digitale pentru a sprijini învățarea auto-reglementată a cursanților, adică 

pentru a permite cursanților să planifice, să monitorizeze și să reflecteze asupra propriei învățări, 
oferind dovezi ale progresului, să împărtășească informații și să vină cu soluții creative 

7. Asigurarea accesibilității la resursele și activitățile de învățare, pentru toți cursanții, inclusiv 
pentru cei cu nevoi speciale. 

8. Să utilizeze tehnologiile digitale pentru a răspunde nevoilor diverse de învățare ale cursanților, 
permițând cursanților să avanseze la diferite niveluri și viteze și să urmeze căi și obiective 
individuale. 

9. Utilizarea tehnologiilor digitale pentru a încuraja implicarea activă și creativă a cursanților într-
un subiect. 

10. Utilizarea tehnologiilor digitale în cadrul strategiilor pedagogice care promovează abilitățile 
transversale ale cursanților, gândirea profundă  și exprimarea creativă. 

11. Pentru a deschide învățarea către contexte noi, din lumea reală, care implică cursanții înșiși în 
activități practice, investigații științifice sau rezolvarea complexă a problemelor 

 

Modulul 2 - IA în activitatea curentă... 

 
Introducere și descriere amplă a contextului și scopului zonei/subiectului abordat 
 
Adoptarea globală a tehnologiilor IA în educație transformă modul în care predăm și învățăm. 
Inteligența artificială este una dintre tehnicile disruptive pentru a personaliza experiența diferitelor 
grupuri de învățare - elevi și profesori. Modulul "IA în viața noastră... (înțelegere)" cuprinde unități 
de formare axate pe înțelegerea de către profesori a ceea ce este IA și în ce mod ar putea fi 
implementată în viața noastră. 
 
Rezultatele învățării și rezultatele învățării sunt descrise în următoarele părți ale acestui modul și 
sunt: 
1. Revoluția industrială 5.0. Ce este inteligența artificială (IA)? 
2. IA, domenii de cunoaștere 
3. Aplicarea IA (Învățare automată (ML)/Data science) 
4. Ce este un algoritm IA? 
 

Modulul 3 - Fundamente IA 

 
Introducere și descriere largă a contextului și scopului zonei/subiectului abordat: 
 
Acest modul își propune să ajute profesorii în introducerea conceptelor, metodelor și tehnicilor 
fundamentale ale inteligenței artificiale clasice și moderne. Până la sfârșitul modulului, profesorii ar 
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trebui să fie în măsură să identifice algoritmii de bază care stau la baza IA și să adapteze 
metodologiile de predare pentru a prezenta elevilor aplicațiile de bază ale acestor fundamente 
teoretice. Deasemenea, modulul abordează problema modalităților de reprezentare și procesare a 
informațiilor semantice, precum și capacitățile Python și limbajul de programare logic Prolog. 
 
Modulul este organizat în 4 părți principale: 
Partea 1 - Reprezentarea, prelucrarea și raționalizarea cunoștințelor 
Partea 2 - Programare logică. Introducere în Prolog 
Partea 3 - Căutarea, planificarea și luarea deciziilor. Un algoritm* 
Partea 4 - Noțiuni de bază despre programarea Python și proiectele IA 
 

Rezultatele învățării și obiectivele de învățare 
 

1. Modificarea și adaugarea de conținut de învățare legat de principalele concepte de bază și 
algoritmi IA folosind cele mai potrivite formate. 

2. Crearea și modificați conținut de învățare legat de reprezentarea cunoștințelor, programarea 
logică și programarea Python, utilizați exemple relevante și situații din viața reală. 

3. Organizarea și partajarea resurselor de învățare 
4. Evaluarea resurselor digitale legate de predare și interacțiunea prin diverse tehnologii digitale 
5. Partajarea de date, informații și conținut digital cu alți participanți la procesul de învățare 
6. Utilizarea de instrumente și tehnologii digitale pentru procesele de învățare colaborativă și co-

crearea de noi date, resurse și cunoștințe 
 

Modulul 4 – Predarea prin jocuri 
 

Introducere și descriere amplă a contextului și scopului zonei/subiectului abordat 
 

Acest modul va oferi profesorilor instruire cu privire la modul în care jocurile digitale și elementele 
de joc pot fi utilizate pentru a motiva intrinsec elevii, făcând în același timp procesul de învățare mai 
plăcut și mai antrenant. Până la sfârșitul modulului, profesorii ar trebui să poată identifica în mod 
autonom jocuri utile pentru predarea IA și să adapteze atât metodologiile de predare, cât și 
conținutul la această nouă formă de predare. Modulul va fi, de asemenea, o problemă de 
concurență vs. cooperare și modul în care elevii pot fi motivați diferit de ei.  
 

Modulul este organizat în 4 părți principale:  
1. Gamification & IA: concepte de bază și taxonomie 
2. Specificarea sarcinii de învățare și identificarea jocurilor digitale adecvate 
3. Dezvoltarea resurselor digitale de învățare și a materialelor de sprijin 
4. Feedback în timp real și mecanica progresului 
 
Obiectivele învățării și rezultatele învățării 
 

1. selectarea, identificarea și să evaluarea jocurile de învățare adecvate pentru predare și învățare 
2. organizarea și partajarea resurselor de învățare 
3. evaluarea resurselor digitale, legate de predarea prin jocuri 
4. selectareaa jocurile dezvoltate folosind diverse tehnologii și algoritmi IA 
5. interacțiunea printr-o varietate de tehnologii digitale 
6. înțeleagerea mijloacelor adecvate de comunicare digitală pentru un anumit context 
7. partajarea datelor, informațiilor și conținutului digital cu alți participanți la procesul de învățare 

prin intermediul tehnologiilor digitale adecvate 
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8. utilizarea instrumentelor și tehnologiilor digitale pentru procesele de învățare colaborativă și 
pentru crearea în comun de noi date, resurse și cunoștințe 

9. folosirea elementelor de joc pentru a motiva elevii să participe la procesul de învățare 
10. stimularea relatiilor interpersonale și a concurentei 
11. modificarea și adăugarea de conținut în conformitate cu cerințele algoritmului IA folosind cele 

mai potrivite formate. 
 

Modulul 5 - Competențe digitale și familiarizare cu datele 

 
Introducere și descriere amplă a contextului și scopuluizonei/subiectului abordat: 
 
Acest modul va dezvolta competențe digitale și familiarizare cu privire la modul în care putem căuta, 
selecta, identifica, evalua, organiza, modifica datele și resursele digitale existente  sau putem crea 
altele noi într-un mediu IA deja existent. Modulul este împărțit la următoarele patru părți: 
 
PARTEA 1: Navigarea exploratorie și procesul de conținut digital și seturi de date pentru medii IA 
PARTEA 2: Prelucrarea și co-crearea de conținut digital de la o mașină instruită sau pentru instruirea 
mașinii 
PARTEA 3: Identificarea nevoilor, a metodologiilor Adapt și explorarea celor mai bune practici IA 
PARTEA 4: Analizarea, proiectarea, punerea în aplicare și evaluarea activităților și proiectelor IA 
 
Obiectivele învățării și rezultatele învățării 
 
1. identificarea, evaluarea, selectarea și structurarea resurselor digitale pentru predare și învățare 
2. analiza, să modificarea și partajarea resurselor existente și procesarea în diferite formate 
3. procesarea de materiale digitale pentru preluarea informațiilor de la o mașină instruită sau 

pentru instruirea mașinii 
4. crearea în comun a unor noi resurse educaționale digitale pentru formarea echipamentului 
5. identificarea nevoilor tehnologice și adaptarea strategiilor, metodologiilor educaționale și 

răspunsurilor 
6. transformarea ideilor în acțiune, proiectarea, planificarea, implementarea și evaluarea 

activităților și proiectelor 
7. seleția și utilizarea de dispozitive și rețele, instrumente și aplicații digitale, pentru orice educație 
8. îmbunătățirea activităților și practicilor digitale relevante 
9. asigurarea unei dezvoltări profesionale continue 
 

Modulul 6 - Construirea unui model n IA  

 
Introducere și descriere largă a contextului și scopului zonei/subiectului abordat: 
 
Acest modul va oferi cunoștințe introductive despre cum să construiți un model IA, inclusiv tutoriale 
de instruire, validare și testare și familiarizare cu API-uri pentru codificarea Python. 
 
Rezultatele învățării și obiectivele învățării sunt descrise în fiecare dintre următoarele cinci părți ale 
acestui modul: 
 
Partea 1 - Introducere în învățare automată (ML) 
Partea 2 - Introducere în rețelele neuronale 
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Partea 3 - Algoritmi de învățare automată 
Partea 4 - API pentru codificarea python 
Partea 5 - Construiți un exemplu de model IA 
 
 

Modulul 7 - Inovare - Creativitate - Antreprenoriat 

 
Introducere și descriere largă a contextului și scopului zonei/subiectului abordat: 
 
Acest modul va oferi cunoștințe introductive cu privire la aspectele de bază privind modul în care IA 
poate fi utilizată pentru sistemul de management al inovării care stă la baza proiectării și dezvoltarii 
de produse sau servicii inovatoare, precum și înțelegerea importanței sale în contextul celorlalte 
activități de gestionare a afacerilor. 
 
Rezultatele învățării și obiectivele învățării sunt descrise în fiecare dintre următoarele cinci părți ale 
acestui modul: 
 
Partea 1 - Introducere în inovarea în domeniul IA 
Partea 2 - Harta de bază - Efectuarea cercetării aplicate în domeniul IA, de la mințile creative la 
invenție și aplicarea în afaceri (inovare) 
Partea a 3-a - Educație de bază orientată spre afaceri în soluții IA. Studii de caz 
Partea a 4-a - Ecosisteme globale de inovare născute, înțelegere de bază cu privire la puterea de 
cooperare a persoanelor creative 
Partea a 5-a - Crearea și dezvoltarea unei căi inovatoare de startup-uri, realizări ale juniorilor 
Prezentare unui studiu de caz 
 
Obiective de învățare 
 
1. Înțelegerea nevoii de inovare, a rolului său la nivel de întreprindere și societate și a cadrului 

strategic pentru inovare 
1.1. Înțelegerea a ceea ce este creativitatea, invenția și inovația în scopul este de a face 

diferența 
1.2. Înțelegerea puterii de cooperare 

2. Achiziția de cunoștințe de bază privind managementul inovării la nivel de companie; 
3. Cunoașterea tehnicilor și metodelor de stimulare a creativității și inovării; 
4. Dobândirea unor noțiuni de bază privind managementul drepturilor de proprietate intelectuală; 
5. Înțelegerea elementelor de bază ale proiectelor inovative și a tehnologiei de transfer; 
6. Stăpânirea funcționării managementului inovării prin identificarea liderilor, a echipelor 

inovatoare și a rețelelor inovatoare; 
7. Cunoașterea instrumentelor și tehnicilor de gestionare a inovării 
 

Modulul 8 – Etica IA 

 
Introducere și descriere amplă a contextului și scopului zonei/subiectului abordat 
 
Dezvoltarea IA trebuie să fie informată și puternic ghidată de cerințe etice care ar putea contribui la 
evitarea prejudecăților și, în general, la asigurarea faptului că sistemele oferă servicii echitabile 
cetățenilor. În acest scop, sistemele IA trebuie să adere la mai multe cerințe operaționale și tehnice, 
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dintre care poate cel mai important este cel al transparenței. Sistemele trebuie să fie în măsură să 
își explice deciziile oferind într-un limbaj non-tehnic motivele deciziilor lor, astfel încât să poată fi 
contestate. Uniunea Europeană a elaborat mai multe documente, regulamente și pregătirea Legii 
privind IA care vizează reglementarea acestor aspecte etice. 
 
 
Obiectivele învățării și rezultatele învățării sunt următoarele:  
 
1. Înțelegerea factorii care creează coeziunea socială digitală și excluziunea în societate. 
2. Să fie conștienți de pericolele decalajului digital și ale excluderii sectoarelor societății 
3. Ințelegerea modului în care IA poate permite diversitatea culturală în societate 
4. Ințelegerea responsabilității utilizării sistemelor IA într-un mod echitabil și nediscriminatoriu. 
5. Conștizarea efectelor secundare nedorite pe care sistemele IA le pot avea la nivel individual și 

societal  
6. Ințeleagerea principalelor orientări privind transparența și responsabilitatea sistemelor 

necesare pentru certificarea lor etică. 
7. Conștizarea orientărilor și reglementărilor UE pentru construirea sistemelor de IA. 
 

 

IA - Cadrul de competențe pentru profesori 
 

Cadrul european al competențelor digitale pentru cetățeni, cunoscut și sub numele de DigComp, 

oferă un instrument de îmbunătățire a competențelor digitale ale cetățenilor. Publicat pentru prima 

dată în 2013, DigComp a devenit o referință pentru dezvoltarea și planificarea strategică a 

inițiativelor de competență digitală, atât la nivel european, cât și la nivel de stat membru. Domeniile 

de competență ale DigComp sunt următoarele: (Vuorikari, R., Kluzer, S., & Punie, Y., 2022) 

● Domeniul de competență 1: Alfabetizarea privind informațiile și datele 

● Domeniul de competență 2: Comunicare și colaborare 

● Domeniul de competență 3: Crearea de conținut digital 

● Domeniul de competență 4: Securitate 

● Domeniul de competență 5: Rezolvarea problemelor 

Cadrul european pentru competențele digitale ale profesorilor (DigCompEdu) este un cadru solid 

din punct de vedere științific care descrie ce înseamnă ca profesorii să fie competenți digital. Acesta 

oferă un cadru general de referință pentru a sprijini dezvoltarea competențelor digitale specifice 

profesorului în Europa. Cele șase  domenii DigCompEdu se concentrează pe diferite aspecte ale 

activităților profesionale ale profesorilor: (Punie, Y. & Redecker, C., 2017) 

● Domeniul 1: Implicare profesională 

● Domeniul 2: Resurse digitale 

● Domeniul 3: Predarea șiînvățarea 

● Domeniul 4: Evaluare 

● Domeniul 5: Responsabilizarea cursanților 

● Domeniul 6: Facilitarea competențelor digitale ale cursanților 

Utilizând aceste cadre pentru competențele digitale ca punct de plecare, pentru proiect a fost creat 

un cadru mai specific de competențe IA - cu cinci domenii - pentru profesori. Competențele și 

https://publications.jrc.ec.europa.eu/repository/handle/JRC128415
https://joint-research-centre.ec.europa.eu/digcompedu_en
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abilitățile implicate în fiecare domeniu ar putea fi mapate la domeniile cognitive în taxonomia bloom 

revizuită. Taxonomia lui Bloom este o abordare pentru a clasifica nivelurile de abilități de 

raționament și de gândire ordonată necesare în diferite contexte de învățare. Există șase niveluri în 

taxonomie, fiecare necesitând un nivel mai ridicat de complexitate și gândire ordonată din partea 

elevilor. Nivelurile sunt înțelese ca fiind succesive, astfel încât un nivel trebuie să fie stăpânit înainte 

de nivelul următor poate fi atins. Acest model este o teorie pedagogică clasică care stabilește 

fundamentul de bază al IA predate tinerilor cursanți. 

 

1.Predare și învățare (Strategii, Responsabilizarea cursanților, Evaluare) 

Învățătură 
● Dobandirea unor realizari specifice transferabile  
● Adaptarea accesibilității și incluziunii 
● Adaptarea diferențierii și personalizării 
● Adoptarea de noi metode de predare și învățare 
● Utilizarea creativă a tehnologiei digitale 
● Eliminarea dezavantajelor 
● Sporirea eficacității predării 
● Asigurarea unei dezvoltări profesionale continue 
● Identificarea nevoilor și a răspunsurilor tehnologice 
● Interacțiunea prin intermediul tehnologiilor digitale 
● Utilizarea strategiilor de evaluare  
● Oferirea de feedback cursanților 

Învățare  
● Învățarea auto-reglementată 
● Îmbunătățirea activităților de învățare 
● Implicarea activă a cursanților 
● Implementarea planurilor de învățare 

2. Informare și alfabetizare digitală (surse digitale, creație digitală, codificare) 

● Aplicarea algoritmilor 
● Navigare critică 
● Dezvoltarea conținutului digital 
● Evaluarea informațiilor și a conținutului digital 
● Explorarea informațiilor și a conținutului digital 
● Interacțiunea prin intermediul tehnologiilor digitale 
● Gestionarea datelor și a conținutului digital 
● Prelucrarea datelor și a conținutului digital 

3. Comunicare și colaborare (Motivație, Lucru în echipă, Împărtășire, Promovare) 

● Implicarea activă a cursanților 
● Colaborarea prin tehnologii digitale 
● Comunicarea gândirii computaționale 
● Tehnologia de comunicare receptivă 
● Identificarea lacunelor digitale 
● Interacțiunea prin intermediul tehnologiilor digitale 
● Partajarea prin intermediul tehnologiilor digitale 



130 
 

4. Creație și inovație (rezolvarea problemelor, gândire creativă, raționament) 

● Activarea activă a cursanților 
● Adaptarea tehnologiei pentru a crea cunoștințe 
● Crearea de conținut receptiv 
● Utilizarea creativă a tehnologiei digitale 
● Identificarea lacunelor digitale 
● Cunoașterea ecosistemelor de inovare existente 
● Cunoașterea cadrului strategic al inovării 
● Propunerea de soluții creative la probleme 
● Reprezentare și raționament 
● Rezolvarea problemelor tehnice 
● Utilizarea proceselor de implementare a managementului inovării 

5. Emoție și etică (Atitudini-Valori, Abilități emoționale sociale, Confidențialitate) 

● Sensibilizarea cu privire la divizarea și excluderea digitală 
● Conștientizarea orientărilor pentru sistemele etice 
● Protejarea confidențialității 
● Respectarea siguranței și bunăstării 

 

IA - Cadrul de competențe pentru elevi 
 

Pentru proiect a fost creat un cadru de competențe IA - cu cinci domenii - pentru elevi, pe baza 

cadrului de competențe IA pentru profesori. Competențele și abilitățile din cadrul elevului sunt 

aproape aceleași ca în cadrul profesorului, cu excluderea celor care se referă la abilitățile de predare 

și gestionare. 

 

 

 
 

 

 

 

 

 

 
 

1. Învățare (Strategii, Responsabilizarea cursanților, Evaluare) 

● Învățarea auto-reglementată 
● Îmbunătățirea activităților de învățare 
● Implicarea activă în învățare 
● Implementarea planurilor de învățare 
● Utilizarea creativă și interacțiunea cu tehnologia digitală 

 

Competențele 

profesorului 

 

Competențele și abilitățile 

elevului 
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● Dobândirea unor realizări specifice 

2. Informare și alfabetizare digitală (surse digitale, creație digitală, codificare) 

● Aplicarea algoritmilor 
● Navigare critică 
● Dezvoltarea conținutului digital 
● Evaluarea informațiilor și a conținutului digital 
● Explorarea informațiilor și a content-ului digital 
● Interacțiunea prin intermediul tehnologiilor digitale 
● Gestionarea datelor și a conținutului digital 
● Prelucrarea datelor și a conținutului digital 

3. Comunicare și colaborare (Motivație, Lucru în echipă, Împărtășire, Promovare) 

Implicarea activă a cursanților 

● Colaborarea prin tehnologii digitale 
● Comunicarea gândirii computaționale 
● Tehnologia de comunicare receptiv 
● Identificarea lacunelor digitale 
● Interacțiunea prin intermediul tehnologiilor digitale 
● Partajarea prin intermediul tehnologiilor digitale 

4. Creație și inovație (rezolvarea problemelor, gândire creativă, raționament) 

● Facilitarea activă a cursanților 

● Adaptarea tehnologiei pentru a crea cunoștințe 

● Crearea de conținut în mod receptiv 

● Folosirea în mod creativ a tehnologiei digitale 

● Identificarea lacunelor digitale 

● Cunoașterea ecosistemelor de inovare existente 

● Cunoașterea cadrului strategic de inovare 

● Propunerea de soluții creative la probleme 

● Reprezentare și raționament 

● Rezolvarea problemelor tehnice 

● Utilizarea proceselor de implementare a managementului inovării 

5. Emoție și etică (Atitudini-Valori, Abilități emoționale sociale, Confidențialitate) 

● Conștientizarea diviziunii și excluderii digitale 
● Conștientizarea liniilor directoare pentru sistemele eticeRespectarea siguranței și bunăstării 
● Protejarea vieții private 
● Respectarea siguranței și a bunăstării 

3. PLANURI DE ÎNVĂȚARE ȘI CREATIVITATE (Descrierea planurilor L&C) 
 
Pe parcursul elaborării acestui rezultat, partnerii proiectului au creat următoarele planuri 16+1 L&C 
(o introducere și 2 planuri L&C pentru cele 8 module, menționate la capitolul anterior): 
 

Planul introductiv L&C: Aplicații ale IA în lumea reală pentru îmbunătățirea calității vieții 

(vârste cuprinse între 16 și 18 ani) 
 



132 
 

În contextul examinării acestui subiect, va fi util să se includă cooperarea mai multor experți/ 
profesori care acoperă o gamă largă a domeniilor sensului. Astfel, se propune implicarea unui 
profesor de Sociologie/ Istorie, a unui profesor de Economie, a unui profesor în domeniul STEAM și 
a unui profesor de IT. Se urmărește ca elevii să fie implicați în activități de tip proiect care vor oferi 
posibilitatea meditației filosofice, adresarea unor întrebărilor referitoare la etică și alte activități  
practice, precum și a contextului științific și a know-how-ului tehnologic care formează coloana 
vertebrală a IA. În acest proces, elevii vor fi obligați să se complacă în identificarea diferitelor aplicații 
IA în viața reală și să studieze efectele lor asupra diferiților factori sociali, economici și politici care 
formează termenul de calitate a vieții. 

 

1: IA-Modele de învățare 
 

L&C-Plan 1.1: BYOD pentru îmbunătățirea metodei de studiu și pentru sporirea succesului școlar 

(vârstele 15-18 ani) 

Cele cinci activități permit adresarea întrebărilor potrivite, intervievarea și încărcarea datelor în 
sistem pentru a înțelege metoda de studiu a elevilor și pentru a sugera modificări adecvate, dacă 
este necesar. 

L &C-Planul 1.2: Ghici cine? (15-19 ani) 

Proiectul își propune să arate modul în care informațiile sunt clasificate în raport cu o anumită 
disciplină sau subiect: în acest exemplu, Arta. Atunci când ne aflăm în prezența unei cantități mari 
de date, IA o poate clasifica ca un suport în analizarea informațiilor și poate fi de ajutor în luarea 
deciziilor cu privire la problemele reale. Elevii vor veni să creeze un joc de ghicitori bazat pe subiecte 
din disciplinele lor. 
 

2: IA pentru viață ... 

 

L&C-Plan 2.1: Jucător Virtual (vârstele 13-16) 

Activitățile de învățare sunt menite să ilustreze modul în care IA este utilizată în jocuri, deoarece 
jocurile pe calculator sunt foarte populare în rândul adulților tineri. Pe lângă asta, elevii vor înțelege 
și cum se aplică aceiași algoritmi în viața reală, în afaceri și în industrie. 

Planul L&C 2.2: IA în STEAME (14-19 ani) 

Activitățile de învățare sunt axate pe a face și a înțelege. Elevii înțeleg mai întâi conceptul de IA și 
apoi își folosesc cunoștințele tehnologice pentru a prezenta aplicațiile IA în modul programare (cu 
testarea codului). Acestea sunt împărțite în echipe și au sarcina de a găsi diferite modalități de 
utilizare a IA în știință, afaceri, inginerie și artă. 
 

3: Noțiuni de bază privind IA și IA 
 

L&C-Plan 3.1: Scenarii de rezolvare a problemelor și aplicații de găsire a rutelor (vârste cuprinse 

între 16 și 18 ani) 

Eleviilor le sunt predate inițial de către profesorul de IT, cadrele teoretice ale conceptelor de bază 
IA și rezolvarea problemelor prin încercări succesive. După aceea, grupuri de 5-6 elevi vizitează un 
centru turistic și studiază cum poate fi vizitat un anumit loc turistic, în ce fel și pe ce drumuri. 
Împreună cu profesorii de IT și geografie, grupurile aplică algoritmi diferiți pentru a genera rute 
diferite. În etapa următoare, profesorul IT le prezintă algoritmul A* și grupurilor de elevi care aplică 
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algoritmul prin optimizarea rutelor create anterior. Ei calculează prețul funcției de cost și sugerează 
cele mai ieftine, mai rapide și mai scurte dintre rute. În cele din urmă, ei își prezintă lucrarea. 

L&C-Plan 3.2: Prolog în serviciulAI (16-18 ani) 

Elevii sunt inițiați de profesorul IT care le introduce în reprezentarea cunoștințelor prin reguli logice 
și limbajul Prolog. Elevii vizitează apoi biblioteca școlii împreună cu profesorul de literatură, de unde 
culeg informații și discută despre relațiile de familie ale zeilor greci, potrivit "legendelor și miturilor 
grecești antice". În grupuri de 5-6 elevi se creează diferite ramuri ale arborelui genealogic ale zeilor. 
Următoarea activitate este ca fiecare grup să programeze arborele genealogic in Prolog, să pună 
întrebări și să obțină răspunsuri corecte. În ultima etapă a formării, fiecare grup prezintă rezultatele 
muncii sale colegilor de clasă, profesorilor, elevilor și părinților. 
 

4: Predarea prin jocuri 
 

L&C-Planul 4.1: Construiți cele mai bune, distrugeți restul! (14-18 ani) 

Elevii vor învăța despre structura unui set de date și procesul de colectare a datelor și despre modul 
în care un model de învățare automată (ML) poate fi instruit, evaluat și utilizat în producție pentru 
a automatiza un proces de luarea deciziilor, în timp ce folosesc un joc de programare. 

L&C-Plan 4.2: Clasificarea imaginii – Găsiți zombii (vârstele 14-18 ani) 

Elevii vor învăța despre structura unui set de date bazat pe imagini, procesul de colectare a datelor 
și modul în care un model de învățare automată (ML) poate fi instruit , evaluat și utilizat pentru a 
clasifica automat imaginile în categorii folosind rețele neuronale într-o activitate bazată pe 
concurență. 
 

5: Competențe digitale și familiarizarea cu prelucrarea/procesarea datelor 

 

L&C-Plan 5.1: Recunoașterea și generarea imaginii-sunetului utilizând seturi de date (vârste 

cuprinse între 12 și 15 ani) 

Cum se analizează un set de date. Cum un computer versus un om analizează o imagine. Modul în 
care viziunea computerizată și IA pot avea un impact în activitățile noastre de zi cu zi. Se propune 
recunoașterea facială și identificarea beneficiilor sale cu un joc interactiv în sala de clasă. Se propune 
utilizarea tehnologiei de grupare a imaginilor în clasă pentru a observa cum poate fi un instrument 
util în activitățile zilnice, la îndemâna tuturor . 

L&C-Plan 5.2: Asistent digital în clasă (cu vârste cuprinse între 12 și 15 ani) 

Asistenții digitali (de exemplu, ChatGPT, Alexa, Siri, Google Assistant) au făcut deja parte din viața 
noastră de zi cu zi, așa că trebuie ca fiecare să învățăm de la elevii noștri modul de a le folosi. Recent, 
a  fost prezentat un nou instrument de ultimă oră – a fost prezentat chatbot-ul IA și a fost adoptat în 
educație. În consecință, au fost create noi scenarii educaționale, îndeplinind în același timp 
obiectivele învățării eficiente pentru elevi. Planul de învățare se bazează pe colaborarea 
departamentelor de educație digitală și limbi străine. 
 

6: Construirea unui model IA 
 

L&C-Plan 6.1: IA Virtual Doctor (16-18 ani) 

Înțelegerea corelării datelor poate fi o cunoaștere valoroasă pentru elevi. Astfel de corelații sunt 
prezente între datele privind simptomele și datele de diagnostic specifice bolii. Elevii pot învăța 
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conceptul de intrare-ieșire 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 IA (cu vârste cuprinse între 16 și 18 ani) 

Orientarea în carieră în era caracterizată de schimbări abrupte privind ocupare forței de muncă este 
esențială pentru tinerii elevi de astăzi. Până în prezent, au fost efectuate doar cercetări limitate 
privind utilizarea inteligenței artificiale pentru a sprijini orientarea în învățământul primar și 
secundar și în profesii. Acest plan L&C va oferi un ghid pentru a crea un chatbot IA care îi va ajuta 
pe elevi să exploreze profesii de care ar putea fi interesați, în funcție de abilitățile lor hardware și 
software și de personalitatea lor. În acest fel, elevii vor aprecia importanța utilizării inteligenței 
artificiale pentru a sprijini orientarea în carieră în educație și pentru a se familiariza cu inteligența 
cognitivă. 
 

7: Inovare - Creativitate - Antreprenoriat 
 

Planul L&C 7.1: Inovarea în domeniul IA – Instrumente de predare (vârste cuprinse între 13 și 18 

ani) 

Elevii sunt implicați într-un proces de simulare a inovației folosind instrumente adecvate. Procesul 
este urmat de evaluarea rezultatelor. Se predau problemele de bază și etapele procesului de 
inovare, de la formularea problemei și a scopului până la prezentarea finală a rezultatelor și 
concluziilor. 

Planul L&C 7.2: Competențe viitoare în domeniul IA (vârste cuprinse între 16 și 18 ani) 

Designul de produs bazat pe IA pentru viață necesită abilități în robotică, procesarea limbajului 
natural, viziune computerizată, știința datelor, modelare și design modern. Abilitățile 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 analiză a datelor și algoritmi de 
învățare automată (pe bază de algebră liniară și statistică), tehnici de procesare a semnalului 
(necesare pentru implementarea extracției viitoare în învățarea profundă și viziunea computerului 
în general), arhitecturi de rețele neuronale,  tehnici de proiectare a serviciilor (cum ar fi chatboți, 
sisteme expert) și securitate cibernetică. Elevii trebuie sa dețină  deasemenea și alte abilități, cum 
ar fi: abilități de comunicare și vizualizare, colaborare, gândire critică  și rezolvarea problemelor. 
 

8: Etica IA 
 

Planul L&C 8.1: Ce este etica IA și IA de încredere? (15-17 ani) 

Ce este etica IA? Este un termen umbrelă pentru atitudini etice, cum ar fi libertatea morală de a 
alege, criza existențială / superinteligență, aderarea (sau nu) la valorile morale umane și de 
încredere. Acest plan de învățare și activitate le cere elevilor să ia în considerare întrebări etice 
atemporale, perspective diverse și chiar zone gri/incerte pe măsură ce încep să-și construiască 
propriile idei despre cum să determine dacă un sistem IA este dezvoltat, proiectat și utilizat din 
punct de vedere etic. Aceasta face presupunerea fundamentală că IA etică este o responsabilitate 
comună. Cele două activități principale se bazează în principal pe un set de 7 cerințe-cheie ale 
"Ghidurilor în materie de etică pentru IA de încredere" prezentate de Grupul de experți la nivel înalt 
privind inteligența artificială, stabilite de Comisia Europeană și prin resursele proiectului Erasmus+ 
"Trustworthy AI". 
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L&C-Plan 8.2: Cine deține controlul? (15-17 ani) 

Recunoașteți că, folosind informațiile personale colectate online, algoritmii și aplicațiile inteligente 
artificial creează profiluri ale persoanelor sau grupurilor de persoane care împărtășesc caracteristici 
(cum ar fi vârsta, nivelul de grad sau membri ai clubului) pentru a prezice ce informații online - sub 
formă de reclame, rezultate de căutare, videoclipuri sau alte informații - persoanele din aceste 
grupuri vor găsi interesante sau vor obține anumite opinii. Principalele metode folosite pentru 
această cădere în domeniul învățare automată (ML) în IA sunt prezentate în cadrul proeictului. O 
problemă majoră a acestui proces este că poate bloca oamenii în interesul lor actual, ceea ce devine 
un obstacol în deschiderea de noi interese. 
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ANNEX 1 - EUROPEAN & NATIONAL REPORTS WITH RELATED PRACTICES 
 

PART A: Level of Integration of AI in Secondary Schools (for Students) 
 
Bulgaria 

 
The level of Integration of AI in Secondary Schools as formal education for Bulgaria is synopsized 
by: 
 
 
● 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. 

 
 
● The formal training in profiled classes in AI 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 "AI Programming" in vocational high schools in Varna and 
Burgas. 

 
 
● Furthermore, for the new 2022-23 school year, admission has been announced in the specialty 

"AI 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 AI. 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. 
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● Promotion of academic and/or research projects at transnational level aimed at promoting 
research and innovation in the field of AI.  

● Organization of Competitions at European level that will aim at the development of the interest 
and the involvement of the European Student Community with AI 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 AI, through references or projects. 

 
Greece 

 
The following summarizes Greece's level of integration of AI 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 AI 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 AI 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 AI 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 (AI) 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 

about:blank
https://www.alfavita.gr/sites/default/files/2021-05/TN.pdf
https://www.alfavita.gr/sites/default/files/2021-05/TN.pdf
https://netedu.gr/wp-content/uploads/2021/02/4%CE%93.-%CE%A0%CE%B1%CE%B9%CE%B4%CE%B5%CE%AF%CE%B1-%CE%BA%CE%B1%CE%B9-%CE%A4%CE%B5%CF%87%CE%BD%CE%B7%CF%84%CE%AE-%CE%9D%CE%BF%CE%B7%CE%BC%CE%BF%CF%83%CF%8D%CE%BD%CE%B7.pdf
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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 AI system in Italy, through the creation and 
enhancement of skills, research, development programs and AI 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 AI in ITS ("Higher 
Technical Institutes") Expand programming courses and include applied AI 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 AI 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 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. 
 
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 AI 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 AI to encroach on their 
traditional role. Many of them distrust or do not understand AI 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 AI to the students, the teachers do not know how they cand 
use AI 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 AI Integration in the near Future (for Teachers) 
 
Europe 

 
There is an integration of AI technologies in the classroom to enhance learning and improve 
teaching. Although AI tools and technologies are being developed primarily for businesses and 
industries, there is already a range of AI tools for teachers wishing to use AI to enhance student 
learning. Some examples of tools that can be used in STEM courses are PhotoMath, a free AI 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 AI 
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 

● MsScratch 
● mBlock 
● OpenRoberta 
● codeBlock 
● MBot robot  
● VR glasses  

 
Also AI Basics for Schools is an MOOC by the European Schoolnet Academy. 

https://photomath.app/en/
https://www.inaturalist.org/pages/seek_app
https://sites.research.google/versebyverse/
https://sites.research.google/versebyverse/
https://www.duolingo.com/
https://news-navigator.labs.loc.gov/search
https://news-navigator.labs.loc.gov/search
https://openai.com/blog/musenet/
https://socratic.org/
https://brainly.com/schools-and-teachers?source=topbar
https://www.makeblock.com/steam-kits/mbot
https://thinklab.salford.ac.uk/2018/10/18/thinklab-show-the-value-of-vr-collaboration-at-gamelab-2018/
https://www.europeanschoolnetacademy.eu/courses/course-v1:CodeWeek+AI+2021/course/
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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 
AI. 
 
Some examples: 
 

● Training course for AI 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 AI" are to be published. 

1. Artificial Intelligence. Solve problems through search 
2. Artificial Intelligence. Presentation of knowledge through logic. Logical programming  

 
 

● AI Cluster Bulgaria 
 
Cyprus 

 
Courses and Curriculum 

 
Master’s degree in AI 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 AI-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 
quality of life of the citizen. Playing a key role in connecting academics with the professional sector, 

https://u4ili6teto.bg/brezovo/course/view.php?id=297
https://goodboox.bg/index.php?route=product/product&product_id=704
https://bguchebnik.com/izkustven-intelekt-predstavyane-na-znaniyata-chrez-logika-logichesko-programirane.html
https://aicluster.bg/
https://www.cs.ucy.ac.cy/index.php/education/postgrad/master-in-artificial-intelligence
https://ccs.org.cy/en/
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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 II 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. 

https://dide-new.flo.sch.gr/techniti-noimosyni-sti-defterovathmia-ekpaidefsi-seminario-tou-pekes-dytikis-makedonias/
https://opencourses.gr/opencourse.xhtml;jsessionid=7C8BEB6F7975248CB777A30D757C03E4?id=15603&ln=el
https://dmaked.pde.sch.gr/anakoinoseis/anakoinoseis/1661-seminario-texniti-noimosyni-stin-protovathmia-ekpaidefsi
https://www.ntua.gr/el/ntuai
https://www.ntua.gr/el/ntuai
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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 "AI" 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 
 
• 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; 
• Curricular Autonomy and Flexibility Project: two editions, with a total of 6426 trainees, having 
completed 1510. 
 
Under development: 
• Curriculum Guidelines for ICT in the 1st CEB, aimed at teachers of this cycle; 
• Bullying and cyberbullying, aimed at all educational agents; 
• Cybersecurity, involving security forces. 
 
c) Training workshops: 

https://formazione.deascuola.it/offerta-formativa/evento/intelligenza-artificiale-e-machine-learning/
https://formazione.deascuola.it/offerta-formativa/evento/intelligenza-artificiale-e-machine-learning/
https://scuolafutura.pubblica.istruzione.it/matematica-e-scienza-dei-dati-con-le-tecnologie-digitali-4-scuola-secondaria-di-primo-e-secondo-grado
https://scuolafutura.pubblica.istruzione.it/matematica-e-scienza-dei-dati-con-le-tecnologie-digitali-4-scuola-secondaria-di-primo-e-secondo-grado
https://www.digitaleducationlab.it/blog/intelligenza-artificiale-e-apprendimento/
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• “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; 
• “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): 
• 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 AI, ML 
(machine learning) and XR (eXtended Reality) than some teachers as the research indicates.  
 
https://www.mdpi.com/2071-1050/14/10/5842 
 
 
 
 
 

 
 

https://www.incode2030.gov.pt/
https://isb.ro/Primary/Our-Curriculum.aspx
https://www.mdpi.com/2071-1050/14/10/5842


145 
 

PART C: AI 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 AI and the implementation of curricula and AI 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 XI and XII class, profile" 
Software and Hardware Sciences ".  
Links: https://susskm.com/, sou-zlatarov.org 
 
Formal training in profiled classes in AI 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 "AI Programming" in vocational high schools in Varna and Burgas. 
 
 
● Four innovative classes in Mathematical High School Plovdiv, 2019-2020 school year - 

https://www.omg-bg.com/  
● One vocational class in “AI Programming” in Vocational School of Computer Programming and 

Innovation, Burgas: https://www.codingburgas.bg/ 
● One vocational class in “AI Programming” in Vocational School of Computer Modeling and 

Computer Systems, Varna, https://itpg-varna.bg. 
 
IWD Hackathon 2022 - Teens in AI runs annual Global Hackathons. The objectives of the event are: 
Strengthen young people’s understanding of/ exposure to AI, critical thinking, ethics and team 
collaboration; Use AI as a tool for social impact; Encourage young people to use AI for social good; 
Incubate new AI 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 AI-based projects, the best of which were evaluated by the 
international jury of Tees in AI. 
 
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, 

https://susskm.com/
https://www.omg-bg.com/
https://www.codingburgas.bg/%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%B8%D1%80%D0%B0%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/
https://itpg-varna.bg/
https://ccs.org.cy/en/competitions/robotex-cyprus-1
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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 

 

  
 

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 AI 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/ 
 

  
The Elements of AI 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 AI is to 
demystify AI. The project's goal is to educate as many people as possible about AI, including what it 
is, what it can (and can't) accomplish, and how to begin developing AI approaches. 
 
Link: https://www.elementsofai.com/ 
 

  
 

https://ccs.org.cy/en/competitions/wro-cyprus-5
http://learnml.eu/
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 (AI) 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 AI 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/ 
 

 
 
Creating mini games in arduino and C ++ and playing against the CPU, which uses an artificial 
intelligence algorithm. The A.I. 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 AI in education are, 
how AI is connected to the existing educational and learning theories, and to what extent the use 
of AI technologies influence learning and instruction. 
 
Link: Artificial intelligence in education: The three paradigms - ScienceDirect 
 
Artificial intelligence in education 
 
Artificial Intelligence (AI) 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 AI 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 AI. It aims to shift the 
conversation to include AI’s role in addressing current inequalities regarding access to knowledge, 
research and the diversity of cultural expressions and to ensure AI does not widen the technological 
divides within and between countries. The promise of “AI 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. 

https://ai-in-greece.scify.org/en/
https://www.citylab.gr/en/blog.html
https://www.sciencedirect.com/science/article/pii/S2666920X2100014X#:~:text=With%20the%20development%20of%20computing%20and%20information%20processing,human-computer%20interactions%2C%20etc.%20%28Chen%2C%20Xie%2C%20%26%20Hwang%2C%202020%29.
https://en.unesco.org/artificial-intelligence
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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 AI offers for education, as well as 
its implications for the core competencies needed in the AI 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 AI 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: 

● Smart Content – Technology that attempts to condense text books into useful tool for exam 
preparation such as true or false questions 

● Intelligent Tutoring Systems – Personalized electronic tutoring customized to the learning 
styles and preferences of the pupil 

● 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 AI 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 (AI) has touched new heights in this century, and its impact can be felt in all 
parts of our life including education. The rise of AI 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 AI 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 AI is bringing a revolution in the education sector. 
 

https://unesdoc.unesco.org/ark:/48223/pf0000368303
https://unesdoc.unesco.org/ark:/48223/pf0000376709
https://en.unesco.org/artificial-intelligence/education
https://emerj.com/ai-sector-overviews/examples-of-artificial-intelligence-in-education/
https://bernardmarr.com/how-is-ai-used-in-education-real-world-examples-of-today-and-a-peek-into-the-future/
https://bernardmarr.com/how-is-ai-used-in-education-real-world-examples-of-today-and-a-peek-into-the-future/
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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; 
• 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; 
 

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/ 

 

 

 

 

https://news.elearninginside.com/the-role-of-artificial-intelligence-in-improving-education/
https://www.incode2030.gov.pt/
https://www.incode2030.gov.pt/
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/
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PART D: Other AI 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 AI 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 AI 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 AI. 
 

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 AI in Education Policy. 
 
Artificial Intelligence (AI) 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 AI technologies for achieving the Education 
2030 Agenda, while ensuring that the application of AI in educational contexts is guided by the core 
principles of inclusion and equity. 
  
UNESCO’s mandate calls inherently for a human-centred approach to AI. It aims to shift the 
conversation to include AI’s role in addressing current inequalities regarding access to knowledge, 
research and the diversity of cultural expressions and to ensure AI does not widen the technological 
divides within and between countries. The promise of “AI 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. 

https://ec.europa.eu/info/research-and-innovation/research-area/industrial-research-and-innovation/key-enabling-technologies/artificial-intelligence-ai_en
https://ec.europa.eu/info/research-and-innovation/research-area/industrial-research-and-innovation/key-enabling-technologies/artificial-intelligence-ai_en
https://rm.coe.int/16809382f9
https://book.coe.int/en/human-rights-democratic-citizenship-and-interculturalism/7851-digital-citizenship-education-handbook.html
https://en.unesco.org/artificial-intelligence/education
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Bulgaria 

 
Some examples of other AI Elements are the OFFICIAL GOVERNMENTAL PROGRAMS, the NATIONAL 

REPORTS and the PRIVATE SECTOR PROGRAMS. 
 
EU Alliances and initiatives in Bulgaria 

 
 
● 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.  

 
 
● Teens in AI is a multi-award-winning social impact initiative launched at the UN AI for Good 

Summit 2018. It exists to increase diversity and inclusion in Artificial Intelligence. The initiative 
aims to democratise AI and create opportunities for underrepresented talent and give young 
people early exposure to AI for social good. Since 2015 Teens in AI reached over 9000 young 
people in over 140 cities worldwide. 

 
Teacher Training 

 
 

1. One-week courses in AI for training with outstanding students and teachers at the base of 
the foundation in the village of Oryahovitsa. 

2. Training of AI 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 AI" with mandatory professional training in AI 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  
 
 
 
 
 
 

https://www.mtc.government.bg/bg/category/157/koncepciya-za-razvitieto-na-izkustveniya-intelekt-v-bulgariya-do-2030-g
https://www.strategy.bg/StrategicDocuments/View.aspx?lang=bg-BG&Id=1338
https://www.strategy.bg/StrategicDocuments/View.aspx?lang=bg-BG&Id=1338
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://www.digitalalliance.bg/
https://www.teensinai.com/
http://www.sbubg.info/sbubg.php?page=11&lang=bg&id=5242
https://gikn.eu/bg/programirane-na-izkustven-intelekt/
https://gikn.eu/bg/programirane-na-izkustven-intelekt/
https://gikn.eu/bg/programirane-na-izkustven-intelekt/
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%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/
https://paisii.info/%d0%bf%d1%80%d0%b8%d0%b5%d0%bc-%d0%be%d1%81%d0%bc%d0%b8-%d0%ba%d0%bb%d0%b0%d1%81/
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Greece 

 
The project's major goal is to provide a complete and up-to-date training course in AI 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 AI skills to be included into EU certification and standards processes. 
 
Link: http://www.aris-project.eu/ 
 

 
Curriculum Development in Data Science and Artificial Intelligence (DS & AI) 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 
 

 
The AI SMART Project intends to create a shared port network in the Adriatic-Ionian 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/ 
  
 

 
 
“This White Paper aims to set out the National AI 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 
AI 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 AI infrastructure and enablers 
that will facilitate the Democratisation of AI. 
  
Link: http://democratisingai.gr/ai.html 
  

http://www.aris-project.eu/
https://dsai-project.eu/site/en/index
https://greece-italy.eu/rlb-funded-projects/ai-smart/
http://democratisingai.gr/ai.html


153 
 

Artificial Intelligence Team

 
“The team belongs to the Management of Data, Information and Knowledge Group (MaDgIK) 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=Uvl0IPUIn_U 
 
With the intention of developing a good practice at national and European level for artificial 
intelligence (AI) education in the school context, the European project Edu4AI - 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 

http://www.madgik.di.uoa.gr/
http://www.di.uoa.gr/eng
http://en.uoa.gr/
http://en.uoa.gr/
http://ai.di.uoa.gr/
https://www.businessdaily.gr/english-edition/54860_artificial-intelligence-centre-will-gather-greeces-best-minds-greece
https://www.youtube.com/watch?v=Uvl0IPUIn_U
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 (XAI) competitions, created to 
meet the industry needs for outsourcing their AI challenges. Instead of hiring an intern to 
experiment with an AI 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 XAI 
concepts, dedicated to meet the needs of the users in the region. 
XAI.Pro: A complete implementation and deployment of an XAI project with an intuitive visual 
interface, to understand the power of the explainable AI technology (in Romanian). 
 

Conclusions 
 
The primary conclusions are that while broad usage of AI 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 AI-
related curriculum components in European schools, and the only one that does so indirectly 
focuses on digital skills. Although AI 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 AI into education in the future, there are many AI 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 AI educational practices as well as some other, more 
generic AI aspects, initiatives, and practices, increasing the likelihood that AI integration in 
education will take place in the near future. 

A preliminary overview of the empirical research literature on AI literacy studies in the field of 
education is presented in an exploratory review. Everyone, not only computer scientists, has to be 
proficient in AI. We should include artificial intelligence (AI) 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 AI literacy, can be described as the ability to know and comprehend, utilize and apply, as 
well as analyze and build AI. For the cognitive demands of the job in the future, people must prepare 
themselves. In order to employ AI 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 AI technologies in many contexts and even 
develop AI-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 AI literacy, which interacts with AI 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 AI literacy into 
classrooms successfully. K–12 students' conceptual understandings of AI need to be scaffolded, and 
age-appropriate learning artifacts and curricula need to be developed to boost their motivation and 
interest in learning AI. Teachers should update their understanding of AI to address issues in the 
classroom, such as knowing how to use appropriate AI-enhanced tools like adaptive learning 

https://xaion.uvt.ro/
https://xaion.uvt.ro/xaibot.php
https://xaion.uvt.ro/xaipro.php
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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 AI 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' AI 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. Ivan Apostolov Private English Language School 

 

PART A:  Level of Integration of AI in Secondary Schools (for Students) 

Formal 
Education 
 

The National Programme "Information and Communication Technologies (ICT) in 
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 AI 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 "AI Programming" in 
vocational high schools in Varna and Burgas. 
For the new 2022-23 school year, admission has been announced in the 
specialty "AI 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: 

● 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. 

● 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; 

● Building an Augmented and Virtual Reality Center in support of the 
development of new forms of human-machine interface through public-
private partnership; 

● Creating curricula related to artificial intelligence and digital 
transformation in higher and high-tech schools vocational high schools in 
cooperation with business; 

● 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 
Education 
 

In several schools it was introduced as an elective profiled discipline "Artificial 
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. 

 

PART B: Elements facilitating an AI Integration in the near Future (for Teachers) 

Courses, 
Curriculum 

Training course for AI teachers, organized by Plovdiv University: 
Link: https://u4ili6teto.bg/brezovo/course/view.php?id=297 

Educational 
Material 

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 AI" 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, 
Platforms 

AI Cluster Bulgaria: 
Link: https://aicluster.bg/ 

Conferences
, 
Publications 

1. Stanimir Stoyanov, Todorka Glushkova, Ĭordan Todorov, Izkustven 
intelekt. Reshavane na problemi posredstvom tŭrsene, izd. Izkustva, 
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., А., 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 

https://goodboox.bg/index.php?route=product/product&product_id=704
https://goodboox.bg/index.php?route=product/product&product_id=704
https://bguchebnik.com/izkustven-intelekt-predstavyane-na-znaniyata-chrez-logika-logichesko-programirane.html
https://bguchebnik.com/izkustven-intelekt-predstavyane-na-znaniyata-chrez-logika-logichesko-programirane.html
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6. Stoyanov, S. Glushkova T., IZKUSTVEN INTELEKT V UCHILISHTE – 
PREDIZVIKATELSTVO, NEOBKHODIMOST, ILYUZIYA ILI REALNOST, 
Matematika Plyus, br. 4, 2020, str. 25-38, ISSN 2603-4964 

7. 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 

8. 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 

9. Tabakova-Komsalova, V., Glushkova, T., Krasteva, I., Stoyanov, S. AI 
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 

10. Stoyanov, S., Glushkova, T., Grancharova-Hristova, M., Tabakova-
Komsalova, V., Guidelines, ideas and approaches for AI education in 
school. Knowledge structuring and semantic modeling, Education and 
Technologies, vol.12, issue 1, 100-102, ISSN 1314-1791, 2021  

11. 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 

12. Kabaivanov, S., AI in management, New Knowledge Journal of Science / 
Novo Znanie . 2020, Vol. 9 Issue 1, p11-22. 12p. 

13. 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. 

14. Strategy for the development of the Artificial intelligence in Bulgaria until 
2030 (Стратегия за развитието на изкуствения интелект в България до 
2030 г.), 
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 AI: 

http://www.izkustva.net/intelekt_2.html
https://www.strategy.bg/StrategicDocuments/View.aspx?lang=bg-BG&Id=1338
https://www.strategy.bg/StrategicDocuments/View.aspx?lang=bg-BG&Id=1338
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• 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. 
• Application of AI tools in education in order to improve quality, the 
attractiveness and effectiveness of the learning process. 

 

PART C: AI in 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 AI students are 
confident in their work. They share that the studied AI 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 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. 
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 
AI 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 AI 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 "AI 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 “AI Programming” in Vocational School of 
Computer Programming and Innovation, Burgas: https://www.codingburgas.bg/ 
Link 3: One vocational class in “AI 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 AI and the implementation of 
curricula and AI study methodologies at all levels of education. 
Source:  

Practice 5: 
 

IWD Hackathon 2022 - Teens in AI runs annual Global Hackathons. The objectives of 
the event are: Strengthen young people’s understanding of/ exposure to AI, critical 
thinking, ethics and team collaboration; Use AI as a tool for social impact; Encourage 
young people to use AI for social good - all challenges are aligned with UN Sustainable 
Development Goals; NextGen upskilling and potential development of talent pipeline;  
Incubate new AI 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 AI 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 AI-based projects, the best of which were 
evaluated by the international jury of Tees in AI. 

 

PART D: Other AI Elements/Initiatives/Practices at National and/or European Level 
OFFICIAL 
GOVERNMEN
TAL 
PROGRAMS 

links to document / website: 
https://www.mtc.government.bg/bg/category/157/koncepciya-za-razvitieto-na-
izkustveniya-intelekt-v-bulgariya-do-2030-g 

NATIONAL 
REPORTS 

links to document / website 
https://www.strategy.bg/StrategicDocuments/View.aspx?lang=bg-BG&Id=1338 
https://www.bas.bg/wp-content/uploads/2020/07/Proposal-National-Strategy-
AI-2030-24June2020.pdf 

PRIVATE 
SECTOR 
PROGRAMS   

links to document / website: 
https://www.uni-
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/  

https://www.omg-bg.com/
https://www.codingburgas.bg/%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%B8%D1%80%D0%B0%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/
https://itpg-varna.bg/
https://www.strategy.bg/StrategicDocuments/View.aspx?lang=bg-BG&Id=1338
https://www.bas.bg/wp-content/uploads/2020/07/Proposal-National-Strategy-AI-2030-24June2020.pdf
https://www.bas.bg/wp-content/uploads/2020/07/Proposal-National-Strategy-AI-2030-24June2020.pdf
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://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://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://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/
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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 AI is a multi-award-winning social impact initiative launched at the UN AI for 
Good Summit 2018. It exists to increase diversity and inclusion in Artificial Intelligence. 
The initiative aims to democratise AI 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 AI for social good. 
Since 2015 Teens in AI reached over 9000 young people in over 140 cities worldwide. 
 
https://www.teensinai.com 

TEACHER 
TRAINING 
 

1. In the 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 AI for 
training with outstanding students and teachers at the base of the 
foundation in the village of Oryahovitsa. 

2. Training of AI teachers under the national program "Motivated 
Teachers" 
(http://www.sbubg.info/sbubg.php?page=11&lang=bg&id=5242) in 
2020-2021. year, organized by PU "P. Hilendarski ”- 
https://u4ili6teto.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 AI" with mandatory 
professional training in AI 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%

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
https://bguchebnik.com/izkustven-intelekt-predstavyane-na-znaniyata-chrez-logika-logichesko-programirane.html
https://bguchebnik.com/izkustven-intelekt-predstavyane-na-znaniyata-chrez-logika-logichesko-programirane.html
https://gikn.eu/bg/programirane-na-izkustven-intelekt/
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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%d1%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:  Level of Integration of AI in Secondary Schools (for Students) 

Formal 
Education 
 

In the Cypriot schools (primary and secondary), presently, there are very few 
elements in the area of AI. 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 AI.  
Organization of Competitions at European level that will aim at the development 
of the interest and the involvement of the European Student Community with AI 
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 AI, through references or projects. 

PART B: Elements facilitating an AI Integration in the near Future (for Teachers) 

Courses, 
Curriculum 

 
Link: Master’s degree in AI by the University of Cyprus Master in Artificial Intelligence 
(ucy.ac.cy) 

Tools, 
Platforms 

 
Link: https://ccs.org.cy/en/ 
 

PART C: AI 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 
 

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
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PART D: Other AI 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 AI in Education Policy. 

  
Link: Artificial intelligence (AI) | 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 AI 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 AI 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 AI, 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 
questions on the AI in school that were to be discussed in the meeting of the EU ministers of 
Education on the area of AI 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 AI? How can we ensure that AI 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. 

https://ec.europa.eu/info/research-and-innovation/research-area/industrial-research-and-innovation/key-enabling-technologies/artificial-intelligence-ai_en
https://rm.coe.int/16809382f9
https://book.coe.int/en/human-rights-democratic-citizenship-and-interculturalism/7851-digital-citizenship-education-handbook.html
https://book.coe.int/en/human-rights-democratic-citizenship-and-interculturalism/7851-digital-citizenship-education-handbook.html
https://en.unesco.org/artificial-intelligence/education
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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 
AI 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 AI expertise and leveraging experts to reform the 
education system, promoting AI through Education Curricula. The use of these experts for staff 
training in the educational applications resulting from the use of AI is considered as something 
necessary. (b) The second policy is the development and exchange of AI-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 AI 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 AI.  
Organization of Competitions at European level that will aim at the development of the interest and 
the involvement of the European Student Community with AI issues. 
Introduction of postgraduate programs in EU Universities in the field of AI.  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 AI necessarily needs the 
assistance of the various bodies of Education. As a tool and/or as a program, AI 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 AI 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 AI at the 
school level 

1. The planning of offering a series of presentations on AI 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)  

3. The Handbook of the Council of Europe: Digital Citizenship Education Handbook 
4. The Unesco publication on AI in Education Policy. 

 

Greece 

 
Doukas School 

 

PART A:  Level of Integration of AI 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 AI as well as training activities at every level of Primary and Secondary 
Education.” 
 

Other 
 

Artificial intelligence in the field of education 
 
Link: Παιδεία και Τεχνητή Νοημοσύνη 
 
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 AI Integration in the near Future (for Teachers) 

Courses, 
Curriculu
m 

 
Artificial Intelligence in Secondary Education - Seminar of PEKES Western Macedonia 
 
Link: https://dide-new.flo.sch.gr/techniti-noimosyni-sti-defterovathmia-ekpaidefsi-
seminario-tou-pekes-dytikis-makedonias/ 
 

https://www.alfavita.gr/sites/default/files/2021-05/TN.pdf
https://netedu.gr/wp-content/uploads/2021/02/4%CE%93.-%CE%A0%CE%B1%CE%B9%CE%B4%CE%B5%CE%AF%CE%B1-%CE%BA%CE%B1%CE%B9-%CE%A4%CE%B5%CF%87%CE%BD%CE%B7%CF%84%CE%AE-%CE%9D%CE%BF%CE%B7%CE%BC%CE%BF%CF%83%CF%8D%CE%BD%CE%B7.pdf
https://dide-new.flo.sch.gr/techniti-noimosyni-sti-defterovathmia-ekpaidefsi-seminario-tou-pekes-dytikis-makedonias/
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&ln=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+AI+2021/course/ 

Tools, 
Platforms 

Integration of AI technologies in the classroom to enhance learning and improve 
teaching. Although AI tools and technologies are being developed primarily for 
businesses and industries, there is already a range of AI tools for teachers wishing 

https://opencourses.gr/opencourse.xhtml;jsessionid=7C8BEB6F7975248CB777A30D757C03E4?id=15603&ln=el
https://opencourses.gr/opencourse.xhtml;jsessionid=7C8BEB6F7975248CB777A30D757C03E4?id=15603&ln=el
https://dmaked.pde.sch.gr/anakoinoseis/anakoinoseis/1661-seminario-texniti-noimosyni-stin-protovathmia-ekpaidefsi
https://dmaked.pde.sch.gr/anakoinoseis/anakoinoseis/1661-seminario-texniti-noimosyni-stin-protovathmia-ekpaidefsi
https://www.ntua.gr/el/ntuai
https://www.europeanschoolnetacademy.eu/courses/course-v1:CodeWeek+AI+2021/course/
https://www.europeanschoolnetacademy.eu/courses/course-v1:CodeWeek+AI+2021/course/
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to use AI to enhance student learning. Some examples of tools that can be used in 
STEM courses are PhotoMath, a free AI 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 AI 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, 
● 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 
 

 
 
 

https://photomath.app/en/
https://www.inaturalist.org/pages/seek_app
https://sites.research.google/versebyverse/
https://www.duolingo.com/
https://news-navigator.labs.loc.gov/search
https://openai.com/blog/musenet/
https://socratic.org/
https://brainly.com/schools-and-teachers?source=topbar
https://apothesis.eap.gr/bitstream/repo/47004/1/104697_Aravantinou_Fatorou_Aikaterini.pdf
https://apothesis.eap.gr/bitstream/repo/47004/1/104697_Aravantinou_Fatorou_Aikaterini.pdf
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
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
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: AI in Education Practices 

Practice 
1: 
 

 

  
 
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 AI 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 
("AI Education," "ML Education," "CS Education"), and medium ("Game-Based 
Learning," "Games for Learning"). The LearnML project intends to teach students the 
essential principles of AI and machine learning using a specially created game-based 
instructional toolset, bringing AI literacy to primary and secondary schools. 
 

Practice 
2: 
 

 

  
Link: https://www.elementsofai.com/ 
 
Adults from many backgrounds can take online (free) courses. The Elements of AI 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 AI is to 
demystify AI. The project's goal is to educate as many people as possible about AI, 
including what it is, what it can (and can't) accomplish, and how to begin developing 
AI 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 (AI) is and is not, what opportunities and problems it presents, 

http://learnml.eu/
https://www.elementsofai.com/
https://ai-in-greece.scify.org/en/
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and how it influences our present and future. How can we collaborate to co-create AI 
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: 
 

 

 
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.I. 
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 AI Elements/Initiatives/Practices at National and/or European Level 

  

 
Link: http://www.aris-project.eu/ 
 
An online poll was done, and 194 people with experience in AI technology and 
computer advancements completed the questionnaire. The online poll focuses on the 
most necessary field knowledge and abilities for working as an AI specialist. The 
project's major goal is to provide a complete and up-to-date training course in AI 
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 AI skills to be included 
into EU certification and standards processes. 
 

https://www.citylab.gr/en/blog.html
http://www.aris-project.eu/
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Link: https://dsai-project.eu/site/en/index 
 
Curriculum Development in Data Science and Artificial Intelligence (DS & AI) 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. 

  

 
Link: https://greece-italy.eu/rlb-funded-projects/ai-smart/ 
 
The AI SMART Project intends to create a shared port network in the Adriatic-Ionian 
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. I 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. I 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. I imagine that there are tools of artificial 

https://dsai-project.eu/site/en/index
https://greece-italy.eu/rlb-funded-projects/ai-smart/
https://www.businessdaily.gr/english-edition/54860_artificial-intelligence-centre-will-gather-greeces-best-minds-greece
https://www.businessdaily.gr/english-edition/54860_artificial-intelligence-centre-will-gather-greeces-best-minds-greece
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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 I 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. 
  

 

 
 
Link: http://ai.di.uoa.gr/ 
 
“The team belongs to the Management of Data, Information and Knowledge 
Group (MaDgIK) 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.” 
 

 

http://ai.di.uoa.gr/
http://www.madgik.di.uoa.gr/
http://www.madgik.di.uoa.gr/
http://www.di.uoa.gr/eng
http://en.uoa.gr/
http://cgi.di.uoa.gr/~koubarak/
http://cgi.di.uoa.gr/~koubarak/
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Italy 
 
ITC PACLE MORANTE LIMBIATE 

 

PART A:  Level of Integration of AI in Secondary Schools (for Students) 

Formal 
Education 

 

Italy has adopted, with the passage to the Council of Ministers, the Strategic 
Program for Artificial Intelligence (AI) 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 AI system in 
Italy, through the creation and enhancement of skills, research, development 
programs and AI 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 AI in ITS ("Higher 
Technical Institutes") Expand programming courses and include applied AI 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 
AI 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/ 

 

PART B: Elements facilitating an AI Integration in the near Future (for Teachers) 

Courses, 
Curriculum 

DeA School offers a course for teachers at the Secondary School of First degree, 
Secondary School of II 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/ 

 

https://formazione.deascuola.it/offerta-formativa/evento/intelligenza-artificiale-e-machine-learning/
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 
Material 

It is possible to find educational material online. 
 
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=RtZ9gJ7CyFE 
Link: https://www.youtube.com/watch?v=4JN_Dr1vPhk 

 

Tools, 
Platforms 

● 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 "AI" 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/ 

 

Conference
s 

Publication
s 

 
Link: https://www.esero.it/webinar-su-intelligenza-artificiale-e-robotica-educativa/ 

 

 https://cordis.europa.eu/event/id/145623-the-32nd-aaai-conference-on-
artificial-intelligence/it 

 

PART C: AI in Education Practices 

Practice 
1: 
 

Artificial intelligence in education (AIEd) opens new opportunities, potentials, and 
challenges in educational practices. The research questions are what the different 
roles of AI in education are, how AI is connected to the existing educational and 
learning theories, and to what extent the use of AI technologies influence learning and 

instruction. 
 
Link: Artificial intelligence in education: The three paradigms - ScienceDirect 

Practice 
2: 
 

 
Link: https://en.unesco.org/artificial-intelligence/education 

 

https://scuolafutura.pubblica.istruzione.it/matematica-e-scienza-dei-dati-con-le-tecnologie-digitali-4-scuola-secondaria-di-primo-e-secondo-grado
https://scuolafutura.pubblica.istruzione.it/matematica-e-scienza-dei-dati-con-le-tecnologie-digitali-4-scuola-secondaria-di-primo-e-secondo-grado
https://www.arci.it/app/uploads/2019/11/eMedia_Robotic_final_IT.pdf
https://learning-corner.learning.europa.eu/learning-materials/coding_it
https://oppi.it/wp-content/uploads/2021/01/101-111_gabbari-2.pdf
https://www.youtube.com/watch?v=RtZ9gJ7CyFE
https://www.youtube.com/watch?v=4JN_Dr1vPhk
https://www.esero.it/webinar-su-intelligenza-artificiale-e-robotica-educativa/
https://cordis.europa.eu/event/id/145623-the-32nd-aaai-conference-on-artificial-intelligence/it
https://cordis.europa.eu/event/id/145623-the-32nd-aaai-conference-on-artificial-intelligence/it
https://www.sciencedirect.com/science/article/pii/S2666920X2100014X#:~:text=With%20the%20development%20of%20computing%20and%20information%20processing,human-computer%20interactions%2C%20etc.%20%28Chen%2C%20Xie%2C%20%26%20Hwang%2C%202020%29.
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/ 

 

 

PART 
D: 

Other AI 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=Uvl0IPUIn_U 

 

 

Portugal 
 
Instituto Politécnico Do Porto 

 

PART A:  Level of Integration of AI in Secondary Schools (for Students) 

Formal 
Education 
 

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 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. 

https://emerj.com/ai-sector-overviews/examples-of-artificial-intelligence-in-education/
https://bernardmarr.com/how-is-ai-used-in-education-real-world-examples-of-today-and-a-peek-into-the-future/
https://bernardmarr.com/how-is-ai-used-in-education-real-world-examples-of-today-and-a-peek-into-the-future/
https://news.elearninginside.com/the-role-of-artificial-intelligence-in-improving-education/
https://news.elearninginside.com/the-role-of-artificial-intelligence-in-improving-education/
https://www.youtube.com/watch?v=Uvl0IPUIn_U
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Non Formal 
Education 
 

1. Extension of ICT in basic education curricula 
• 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 
• They are in the initial phase of preparation, for the entire 1st Cycle, in 
the subject areas of mathematics, Portuguese and science; 
• 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; 
• 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 São Tomé and Príncipe 
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 AI Integration in the near Future (for Teachers) 

Courses, 
Curriculum 

1. In-service teacher training (in primary and secondary education) 
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; 
• Curricular Autonomy and Flexibility Project: two editions, with a total of 6426 
trainees, having completed 1510. 
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Under development: 
• Curriculum Guidelines for ICT in the 1st CEB, aimed at teachers of this cycle; 
• Bullying and cyberbullying, aimed at all educational agents; 
• 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; 
• “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 Évora, CCTIC from the ESE of Setúbal 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: AI in Education Practices 

Practice 
1: 
 

3. 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 

• 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; 
• 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; 
• 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: 
 

2. 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 
 
Universitatea Spiru Haret 

 
PART A:  Level of Integration of AI in Secondary Schools (for Students) 
Formal 
Education 
 

https://upb.ro/en/faculties/ 
    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 

https://www.incode2030.gov.pt/
https://www.incode2030.gov.pt/
https://upb.ro/en/faculties/
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● Industrial engineering 
● 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 "I.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 AI 
solutions in commercial applications. AI 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 AI 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 (AI) 
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 (AI) 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. 
XAI.Doc:: A considerable resource of up to date and curated information on all facets of 
explainable artificial intelligence. 
AI.Education:: Support for AI education in the region, with internationally trained 
professors and experienced practitioners. We offer machine learning, intelligent systems, 
biostatistics and bioinformatics courses. 
AI.Hub:: the collaborative AI 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 (XAI) that can attract AI 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,   

https://train.uvt.ro/
http://train.uvt.ro/xai-doc/
http://train.uvt.ro/ai-education/
http://train.uvt.ro/academic-research/
https://train.uvt.ro/
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Data analytics,  
IoT, 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 AI/ML tools. 
 

Non Formal 
Education 
 

https://train.uvt.ro   
AI.Education:: Support for AI education in the region, with internationally trained 
professors and experienced practitioners. We offer machine learning, intelligent systems, 
biostatistics and bioinformatics courses. 
AI.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 AI 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 
AI, 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 

https://train.uvt.ro/
http://train.uvt.ro/ai-education/
http://univ-unita.eu/
http://univ-unita.eu/


180 
 

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: AI, 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 AI, IoT 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), AI 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. 

 

PART B: Elements facilitating an AI Integration in the near Future (for Teachers) 

Courses, 
Curriculum 

Primary school – International Premium School of Bucharest 
Link: https://isb.ro/Primary/Our-Curriculum.aspx 

Educational 
Material 

Link: http://turing.cs.pub.ro/ia_10/ 

Tools, 
Platforms 

Link: Kahoot, MsScratch, mBlock, OpenRoberta, codeBlock 
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, 
Publications 

Link: https://www.mdpi.com/2071-1050/14/10/5842 

Context 
description 
 

Our education system in the pre-university system did not identify in the 
curricula AI 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 AI to encroach on their traditional role. Many of them distrust or do 
not understand AI 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 AI to the students, the teachers do not know how they can use AI 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 

https://isb.ro/Primary/Our-Curriculum.aspx
http://turing.cs.pub.ro/ia_10/
https://www.makeblock.com/steam-kits/mbot
https://thinklab.salford.ac.uk/2018/10/18/thinklab-show-the-value-of-vr-collaboration-at-gamelab-2018/
https://thinklab.salford.ac.uk/2018/10/18/thinklab-show-the-value-of-vr-collaboration-at-gamelab-2018/
https://www.mdpi.com/2071-1050/14/10/5842
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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 
AI, ML (machine learning) and XR (eXtended Reality) than some teachers. In a survey 
Romanian students declared that they think that 

● AI and ML can enhance customized learning, developing skills among 
students and providing a collaborative learning environment in the HEI. 

● AI 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. AI and ML 
facilitate the utilization/implementation of XR in teaching and learning 
processes 

● XR facilitates increased motivation, engagement, and learning-by-doing 
activities between students, offering a realistic environment for learning. 

● AI 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 AI and ML to enhance 
customized learning 

● 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 

● A machine’s ability to learn from experience, adapt to new inputs, and 
perform specific tasks without human intervention is enabled by AI 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: AI in Education Practices 
Practice 
1: 
 

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/  

 
PART 
D: 

Other AI Elements/Initiatives/Practices at National and/or European Level 

 XAION:: one of the first platforms for Explainable Artificial Intelligence (XAI) competitions, created 
to meet the industry needs for outsourcing their AI challenges. Instead of hiring an intern to 
experiment with an AI prototype, why not create a competition and select the best possible 
solution from a large pool of participants. 

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/
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XAIBOT:: A trilingual chatbot (English, Romanian, Serbian) offering guidance related to the XAI 
concepts, dedicated to meet the needs of the users in the region. 
XAI.Pro:: A complete implementation and deployment of an XAI project with an intuitive visual 
interface, to understand the power of the explainable AI technology (in Romanian). 

  
Link: https://www.globema.ro/artificial-intelligence-machine-learning/ 

  
Link: https://www.edupedu.ro/viata-intre-roboti-si-inteligenta-artificiala-p/ 

 

 

  

https://xaion.uvt.ro/xaibot.php
https://xaion.uvt.ro/xaipro.php
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ΑΝΝΕΧ 3 - FOCUS GROUP 
 

Focus Group with AI Experts 

Tuesday 26 July 2022 

 
The scope of this Focus Group is to discuss and validate with the invited AI experts the “why”, 
“what”, “how” on facilitating the introduction of AI in schools, based on the project developed 
Framework. 

 

Suggested topics and questions for the discussion with the AI experts 

(Each question links to the related page) 
 

0. INTRODUCTION: Erasmus+ Project “FACILITATE-AI” 

1. Why introducing AI in Secondary Education, with what objectives? 

2. What elements/topics/modules for an AI Training can we include? 

3. What competences can we develop (for teachers and their students)? 

4. How can we introduce AI, with which methodologies? 

5. Which platforms, tools, digital content can you recommend? 

6. What resources, good practices, activities can you recommend? 

7. What ethical issues should be considered?  

8. What is the expected impact of AI learning and teaching to teachers and students? 

9. Do you want to add something else? 

10. 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 (AI) 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 
AI, 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: AI 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 

https://docs.google.com/document/d/1Aof1M8bHTU6diCklsKlGMWtGqEclk1et/edit#bookmark=id.gjdgxs
https://docs.google.com/document/d/1Aof1M8bHTU6diCklsKlGMWtGqEclk1et/edit#bookmark=id.1fob9te
https://docs.google.com/document/d/1Aof1M8bHTU6diCklsKlGMWtGqEclk1et/edit#bookmark=id.3znysh7
https://docs.google.com/document/d/1Aof1M8bHTU6diCklsKlGMWtGqEclk1et/edit#bookmark=id.2et92p0
https://docs.google.com/document/d/1Aof1M8bHTU6diCklsKlGMWtGqEclk1et/edit#bookmark=id.tyjcwt
https://docs.google.com/document/d/1Aof1M8bHTU6diCklsKlGMWtGqEclk1et/edit#bookmark=id.3dy6vkm
https://docs.google.com/document/d/1Aof1M8bHTU6diCklsKlGMWtGqEclk1et/edit#bookmark=id.1t3h5sf
https://docs.google.com/document/d/1Aof1M8bHTU6diCklsKlGMWtGqEclk1et/edit#bookmark=id.2s8eyo1
https://docs.google.com/document/d/1Aof1M8bHTU6diCklsKlGMWtGqEclk1et/edit#bookmark=id.3rdcrjn
https://docs.google.com/document/d/1Aof1M8bHTU6diCklsKlGMWtGqEclk1et/edit#bookmark=id.3rdcrjn
https://docs.google.com/document/d/1Aof1M8bHTU6diCklsKlGMWtGqEclk1et/edit#bookmark=id.26in1rg
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Result 3: Dynamic Online Learning Environment with OER on AI in interdisciplinary STEAME school 
subjects with a set of Blueprint Policy Recommendations 

 

 
 
The focus group was based on semi-structured interview questions that investigated key issues in 
the field of AI 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 AI 
experts. Their areas of competence varied, encompassing a wide range of school-taught disciplines 
and AI 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 AI in Secondary Education, with what objectives? 

 
The objectives of the “FACILITATE AI” Project 
 
 
1. Support school “facilitators for learning” in their understanding of AI use in everyday life. 

2. Prepare school teachers to develop competences in line with an AI Digital Competence 
Framework. 

3. Prepare schoolteachers to become good facilitators of teaching AI to students and to develop 
methodologies while taking into account AI applications along with their strengths and 
weaknesses. 

4. Enhance digital competences required at a young age, such as good understanding of what AI 
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 AI tools and methods. 

6. Recognize the value of the use of AI technology in/on our society, its numerous applications 
and as well as the green economy. 

Additional objectives of the “FACILITATE AI” Project 
 
O7. Relation with Project Based Learning 

O8. 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 AI, for example the AI bias, which can have a big impact in students’ life in general. One of 
the main reasons we should teach young students about AI 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 “AI future” because AI is everywhere in our life already. It would be also important, another 
participant mentioned, to relate the AI 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 AI 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 AI not only from the point of view of pure applications, that have as origin the 
technological developments in the field of AI, 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 AI. 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 AI Training can we include?? 

 
The 8 Modules of introducing AI to Teachers (designed by FACILITATE AI for the LTTA) 
 
1. AI STEAME models of Learning  
2. AI in our life… 
3. Basics of AI 
4. Teaching through games competitions - cooperation 
5. Digital Skills & Data Literacy 
6. Building an AI model 
7. Innovation - Creativity - Entrepreneurship 
8. Ethics… 
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Additional topics/modules of introducing AI to Teachers 
 
M9. Collecting/analysing the correct data 

M10. The importance of AI in our everyday life and business 

M11. AI for life 

 
Discussion and exchanging of ideas 
 
Some participants proposed to emphasise on some statistics subjects such as linear concepts 
because AI 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 AI” 
module with maybe the addition of some logical programming topics too. A proposal was the first 
module be the “basics of AI” and the renaming of “AI in our life” to “AI 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 

 

 

 
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 AI 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  low    …      …     …    high 
1. Acquiring specific transferable achievements ☐     ☐     ☐     ☐     ☐ 
2. Actively engaging learners ☐     ☐     ☐     ☐     ☐ 
3. Adapting accessibility and inclusion ☐     ☐     ☐     ☐     ☐ 
4. Adapting differentiation and personalization ☐     ☐     ☐     ☐     ☐ 
5. Adopting new methods of teaching and learning ☐     ☐     ☐     ☐     ☐ 
6. Creatively using & interacting with digital technology ☐     ☐     ☐     ☐     ☐ 
7. Eliminating disadvantages ☐     ☐     ☐     ☐     ☐ 
8. Enhancing the activities for learning ☐     ☐     ☐     ☐     ☐ 
9. Enhancing the effectiveness of teaching ☐     ☐     ☐     ☐     ☐ 
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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 ☐     ☐     ☐     ☐     ☐ 
15. Using assessment strategies ☐     ☐     ☐     ☐     ☐ 

 
Area B: Information & Digital Resources  low    …      …     …    high 

1. Applying algorithms ☐     ☐     ☐     ☐     ☐ 
2. Critical navigation ☐     ☐     ☐     ☐     ☐ 
3. Developing digital content ☐     ☐     ☐     ☐     ☐ 
4. Exploring & evaluating information and digital content ☐     ☐     ☐     ☐     ☐ 
5. Managing data and digital content ☐     ☐     ☐     ☐     ☐ 
6. Processing data and digital content ☐     ☐     ☐     ☐     ☐ 

 
 

Area C: Communication & Collaboration  low    …      …     …    high 
1. Actively engaging learners ☐     ☐     ☐     ☐     ☐ 
2. Collaborating through digital technologies ☐     ☐     ☐     ☐     ☐ 
3. Communicating computational thinking ☐     ☐     ☐     ☐     ☐ 
4. Communicating technology responsively ☐     ☐     ☐     ☐     ☐ 
5. Identifying digital gaps ☐     ☐     ☐     ☐     ☐ 
6. Interacting through digital technologies ☐     ☐     ☐     ☐     ☐ 
7. Sharing through digital technologies ☐     ☐     ☐     ☐     ☐ 

 
Area D: Creation & Innovation  low    …      …     …    high 

1. Actively enabling learners ☐     ☐     ☐     ☐     ☐ 
2. Adapting technology to create knowledge ☐     ☐     ☐     ☐     ☐ 
3. Creating content responsively ☐     ☐     ☐     ☐     ☐ 
4. Creatively using digital technology ☐     ☐     ☐     ☐     ☐ 
5. Identifying digital gaps ☐     ☐     ☐     ☐     ☐ 
6. Knowledge of existing innovation ecosystems ☐     ☐     ☐     ☐     ☐ 
7. Knowledge of the strategic framework of innovation ☐     ☐     ☐     ☐     ☐ 
8. Proposing creative solutions to problems ☐     ☐     ☐     ☐     ☐ 
9. Representation and reasoning ☐     ☐     ☐     ☐     ☐ 
10. Using processes for implementing innovation 

management 
☐     ☐     ☐     ☐     ☐ 

 
Area E: Emotion & Ethics  low    …      …     …    high 

1. Awareness of digital division and exclusion ☐     ☐     ☐     ☐     ☐ 
2. Awareness of machine ethics ☐     ☐     ☐     ☐     ☐ 
3. Awareness of guidelines for ethical systems ☐     ☐     ☐     ☐     ☐ 
4. Protecting privacy ☐     ☐     ☐     ☐     ☐ 
5. Respecting safety and well-being ☐     ☐     ☐     ☐     ☐ 

 

Rubric: Experts’ Level of agreement from lowest ☐ ☐ ☐ ☐ ☐ to highest 
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5. How can we introduce AI, with which methodologies? 

  
 
The methodologies of introducing AI to Teachers 
 
1. Inquiry-Based Learning 
2. Problem-Based Learning 
3. Project-Based Learning 
4. Game-based Learning 
5. Gamification 
6. Case studies 
 
Additional topics/modules of an AI 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 AI is essential for them - Google, Amazon, etc. - could 
introduce, engage, and draw student’s attention regarding AI. Everyday AI tools can be used too, 
like face recognition, as practical examples to make AI familiar to students. 

 

6. Which platforms, tools, digital content can you recommend? 

 
Examples of platforms, tools, digital content 
 
1. Machine Learning for Kids (Dale Lane, IBM): machinelearningforkids.co.uk 
2. Learn about Artificial Intelligence (Code.org): code.org/ai  
3. Learning units for K12 AI Literacy (MIT Raise – Media Lab): raise.mit.edu/resources.html 
4. Applications for recognized images, plants, animals (e.g., Google Lens, Pl@ntNet, Merlin Bird ID) 
5. COCO Common Objects in Context (AI Datasets): cocodataset.org  
6. Colab and TensorFlow (Google): colab.research.google.com, www.tensorflow.org  
7. Kaggle and Jupyter https://www.kaggle.com, jupyter.org  
 
Additional examples of platforms and tools that the participants reported 
 
● Courses (intel.com) 

Learn AI concepts and follow hands-on exercises with free self-paced courses and on-demand 
webinars that cover a wide range of AI 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® AI software suite. 

● Platform on AI ethics 
The Algorithmic Justice League’s mission is to raise awareness about the impacts of AI, equip 
advocates with empirical research, build the voice and choice of the most impacted 

https://machinelearningforkids.co.uk/
https://code.org/ai
https://raise.mit.edu/resources.html
https://lens.google/
https://plantnet.org/en
https://merlin.allaboutbirds.org/
https://cocodataset.org/
http://colab.research.google.com/
http://www.tensorflow.org/
https://www.kaggle.com/
https://jupyter.org/
https://www.intel.com/content/www/us/en/developer/topic-technology/artificial-intelligence/training/courses.html
https://www.ajl.org/
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communities, and galvanize researchers, policy makers, and industry practitioners to mitigate AI 
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 AI 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. 

● AI 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) 
AI model generating images from any prompt and AI 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 AI tags): publications.jrc.ec.europa.eu/repository/handle/JRC128415  
2. Artificial Intelligence in Education (ISTE): www.iste.org/areas-of-focus/AI-in-education 
3. Artificial Intelligence in Education (UNESCO): en.unesco.org/artificial-intelligence/education 
4. Hands-On AI Projects for the Classroom, A Guide on Ethics and AI (ISTE): cdn.iste.org/www-

root/2021-10/AI_Ethics_Guide_EN.pdf 
5. Elements of AI (Reaktor, University of Helsinki): www.elementsofai.com  
6. Experiments with Google: experiments.withgoogle.com 
7. Best Practices (collection from “Generation AI” 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 AI concepts and follow hands-on exercises with free self-paced courses and on-demand 
webinars that cover a wide range of AI topics. The content is designed for software developers, 

https://teachablemachine.withgoogle.com/
http://paintwith.spell.ml/
https://spell.ml/docs/model_servers/
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://publications.jrc.ec.europa.eu/repository/handle/JRC128415
http://www.iste.org/areas-of-focus/AI-in-education
https://en.unesco.org/artificial-intelligence/education
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
http://www.elementsofai.com/
https://experiments.withgoogle.com/
https://generation-ai.eu/best-practices
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
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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® AI software suite. 

● AI textbooks 
Also it was reported that a version of AI textbooks (in Bulgarian language) will be shared and 
translated by the participants of the project as an extra AI resource. 
 

8. What ethical issues should be considered? 

 
AI and ethical questions 
 
1. Are there ethical issues pertaining to AI, along with its impact on society? 
2. Are there dangers of digital divide and exclusion of sectors of the society? 
3. How can AI enable cultural diversity in society? 
4. Is there any responsibility of using AI systems in a fair and non-discriminatory way? 
5. How does AI technology respect the moral values of human society? 
6. Are there any unwanted side-effects that AI systems can have on the individual and societal 

level? 
7. How can explainable AI affect data ethics (especially during the digital era)? 
8. Do EU guidelines and regulations for building AI systems exist? 

 
Additional statements 
 

"All AI 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 AI decisions are not objective, as well as to understand which 
stakeholders might benefit from certain biases in the technologies. Moreover, many AI 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 AI). 

 
Discussion and exchanging of ideas (including automation, personalization, negotiation, risks etc) 
 
● Machine learning model vs Human being 
● Background of students on ethics 
● Prerequisite on other subjects (e.g., mathematics) 
 
An AI expert reported that a computer does what is told to do and that makes it very reliable. AI 
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 AI ethics. “Bad” 
examples of AI, like AI 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). 

 

 

https://cdn.iste.org/www-root/2021-10/AI%20Ethics%20Guide%20EN.pdf
https://ethics.harvard.edu/files/center-for-ethics/files/aifailsus.jhdcarr_final_2.pdf?m=1651510742
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9. What is the expected impact of AI learning and teaching to teachers and students? 

 
The impact of AI learning and teaching 
 
1. Easy access to innovative and new learning material through easy online sharing systems. 
2. More opportunities to collaborate and experiment on an international scale. 
3. Better connection to the world of schools. 
4. Flexible access and attention to the core business of learning and creativity 
5. Freedom to focus on education to the needs of the future. 
6. Better understanding of long-term visions in education. 
7. Considerable professional development and better skills of educators. 
 
Exchanging of ideas 

The impact of  AI 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 AI, 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 AI. 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. 
 
Α mission could also be to raise awareness about the impacts of AI, build the voice and choice of the 
most impacted communities, and stimulate researchers, policy makers, and industry practitioners 
to mitigate AI harms/biases. An example is to build a movement to shift the AI ecosystem 
towards equitable and accountable AI. 
 

10. Do you want to add something else? 

 
Other elements could include: 
 
● The market for A.I. and level of investment (e.g., in new technologies and A.I. start-ups) 
● The risks related to A.I. 
● 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 AI 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 AI development. Making it as an objective implies entering 
the realm of philosophy and psychology, explaining currents of thoughts and theories at the level of 

https://www.ajlunited.org/learn-more
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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: AI STEAME models of Learning 
 

# Area Competence Short Description (related to Module Objectives) 

1.1 Teaching and 
learning 

1.1.1. Teaching -To design, plan and implement the use of digital 
technologies in the different stages of the learning 
process. 

  1.1.2. Guidance ● 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 

  1.1.3. Collaborative 
learning 

● 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 

  1.1.4. Self-regulated 
learning 

● 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 

1.2 Digital 
Assessment 

1.2.1. Assessment 
strategies 

● To use digital technologies for formative and 
summative assessment. To enhance the diversity and 
suitability of assessment formats and approaches 

  1.2.3 Feedback and 
planning 

● 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. 

1.3 Empowering 
learners 

1.3.1. Accessibility 
and inclusion 

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

  1.3.2. 
Differentiation and 
personalisation 

● 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. 

  1.3.3. Engaging 
learners 

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

https://skywell.software/blog/artificial-intelligence-vs-human-intelligence/
https://skywell.software/blog/artificial-intelligence-vs-human-intelligence/
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● To use digital technologies within pedagogic 
strategies that foster learners’ transversal skills, deep 
thinking and creative expression.  

● 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: AI in our life… 
 

# Area Competence Short Description (related to Module 

Objectives) 
2.1 Information and 

Data Literacy 
2.1.1 Browsing, searching 
and filtering data, 
information and digital 
content 
 
2.1.2 Digital competence 
 

● to locate and retrieve digital data, information 
and content 

 
 
● to cross check the relevance of the source and 

its content 

 
 
● to store, manage, and organise digital data, 

information and content 

 
 
● the confident and critical use of information 

society technology (IST) and thus basic skills in 
information and communication technology 
(ICT) 

 
 
● knowledge and application of rules for the use 

of resources, infrastructures and digital 
spaces.  

 
 
● knowledge of the foundations of 

communication 

2.2 Computational 
Thinking 

2.2.1 Representation and 
Reasoning 
 
2.2.2 Collaborating 
Around Computing 

● to recognize how computing and society 
interact to create opportunities, inequities, 
responsibilities and threats for individuals and 
organisations 

 
 
● 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. 

● Le   
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2.3 Safety 2.3.1 Protecting personal 
data and privacy 
 
2.3.2 Promotion of the 
construction of an 
adequate digital identity 

● to protect personal data, to apply privacy in 
digital environments and respect intellectual 
property 

 
 
● to protect physical and psychological health, 

and to be aware of digital technologies for 
social well-being and social inclusion 

 
 
● to be aware of the environmental impact of 

digital technologies and their use 

 
 

MODULE 3: Basics of AI 

 

# Area Competence Short Description (related to Module 

Objectives) 

3.1 Information 
and Data 
Literacy 

3.1.1. Evaluation data 
information and digital 
content 

● To recognize the items related to AI 

● to perform the analysis, interpretation, 
comparison and evaluation of sources of data 
and the information on the basics of AI and its 
application 

● To understand intelligence: to apply the DIKW 
model in order to evaluate the level of 
intelligence of Knowledge Representation and 
Processing Systems (KRPS) 

● to apply searches to obtain quality data and 
information for applying of main AI technologies 

    3.1.2. Managing data 
information and digital 
content 

● to adapt the information, data and content for 
the most appropriate organization and 
management of learning process 

● to facilitate the process of integrating 
knowledge from different STEAME school 
subjects 

● to create and share learning resources, to use 
open licenses and open educational resources 

3.2 Digital content 
creation 

3.2.1. Integrating and re-
elaborating digital content 

● to apply the different ways to modify, refine, 
improve and integrate simple items of new 
content and information to create new and 
original ones 
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    3.2.2. Programming ● 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. 

3.3 Problem 
solving 

3.3.1. Creatively using 
digital technology 

● to evaluate, select, and use appropriate digital 
tools and technologies to represent capabilities 
and basic AI 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 

    3.3.2. Using different 
digital tools and 
technologies 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 

4.1.1. Selecting, 
organizing and sharing 
of data 

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

● to organize and share the learning resources 

    4.1.2. Evaluating 
information and digital 
content 

● to evaluate digital resources, connected with 
teaching through games. 

● to select games developed using various AI-
technologies and algorithms 

4.2 Communication and 
Collaboration 

4.2.1. Interacting 
through digital 
technologies 

● to interact through a variety of digital 
technologies 

● to understand appropriate digital 
communication means for a given context. 

    4.2.2. Sharing through 
digital technologies 

● to share data, information and digital content 
with other participants in the learning process 
through appropriate digital technologies. 

    4.2.3. Collaborating 
through digital 
technologies 

● to use digital tools and technologies for 
collaborative learning processes, and for co-
creation of new data, resources and 
knowledge. 
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    4.2.4. Actively Engaging 
Learners 

● to use game elements to motivate students to 
participate in the learning process 

● to stimulate interpersonal relationships 
through collaboration and competition 

4.3 Digital content 
creation 

4.3.1. Developing digital 
content 

● to change and add content according to the 
requirements of the AI algorithm using the 
most appropriate formats. 

 

MODULE 5: Digital Skills & Data Literacy 
 

# Area Competence Short Description (related to Module Objectives) 

5.1 digital 
resources 

5.1.1 selecting, 
structuring, sharing 

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

● to structure digital content and make it 
available in different formats to different 
media 

● to share resources to media, use open licenses 
and use as open licenses and open 
educational resources 

  5.1.2 analysing, 
modifying, creating 

● to analyse and modify existing resources and 
process it in different formats  

● to create or co-create new digital educational 
resources 

5.2 data 
processing 

5.2.1 processing ● to process digital material for retrieving 
information from trained machine 

  5.2.2 creating ● to create and process digital material for 
training the machine  

5.3 digital 
management 

5.3.1 organising, 
implementing 

● to identify technological needs and adapt 
strategies, educational methodologies, and 
responses, using documented sources 

● to turn ideas into action, designing, planning, 
implementing and evaluating activities and 
projects to achieve objectives 

● to select and use digital devices and networks, 
including tools and applications, for any 
educational and administrative activity 

  5.3.2 engagement  ● to enhance digital relevant activities and 
practices 

● to ensure continuous professional 
development 

5.4 digital 
responsibility 

5.4.1 responsibility ● to apply privacy in digital environments and 
respect intellectual properties 

● to use digital technologies safely, healthy and 
responsibly 

 
 



198 
 

MODULE 6: Building an AI model 
 

# Area Competence Short Description (related to Module 

Objectives) 

6.1. Teaching using IA 
facilities 

Teaching based on IA -    Less study material, with better results in 
practice 

-    Learn from practice (learning by doing) 
-    Less formal evaluation, better interiorization of 

the content 
-    Memorize less, experiment and play more! 

6.2 Learning using IA 
facilities 

Learning competences in IA 
environment 

-    Critical thinking        
-    Collaboration            
-    Communication       
-    Creativity     
-    Technical skills         

6.3 New methods 
adoption 

Acquiring new methods of 
teaching and learning 

-    Experiential teaching and learning (conducting 
experiments in natural environments or, at 
least in virtual environments)           

-    The interaction of teaching and learning (the 
formation of small groups that will solve mini-
tasks) 

-    Learning based on challenges (students need 
to find solutions to a current problem/ 
challenge, such as  Covid19) 

-    Teaching by asking questions (questions for 
students to find out the content of the course 
themselves)?        

6.4 Students’ 
achievements 

Acquiring specific 
transferable achievements 

-    Digital competencies rather than content 
-    Transferable abilities rather than  discipline-

specific skills 
-    problem solving, systemic thinking rather than 

STEAM (exact sciences, social 
sciences,  physical education) 

6.5 Technology 
adoption 

Using new technologies -    MOOCs 
-    Virtual and augmented reality 
-    Simulation software 
-    Digital courses  (video, PPT, word, pdf, etc.) 

6.5 Mitigate On-line 
teaching 
disadvantages 

Eliminate  disadvantages -    Lack of authentic learning 
-    Lack of interactivity 
-    Lack of social-emotional learning 
-    Health problems (too much time spent in front 

of a computer) 
-    Lack of specialized exercises / practice (in 

medicine,  physical education, physiotherapy, 
informatics, physics, chemistry, etc.) 

-    Children need parental involvement 
-    Multicultural problems 
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MODULE 7: Innovation - Creativity – Entrepreneurship 
 

# Area Competence Short Description (related to Module 

Objectives) 
7.1 Empowering 

learners 
7.1.1. Engaging learners 
 

● To use digital technologies to foster learners’ 
active and creative engagement with a subject 
matter learning in a given learning context or 
for a specific learning objective. 

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

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

  7.1.2 Facilitating 
Learners’ Digital 
Competence 

● To find information and resources in digital 
environments. 

● To organise, process, analyse and interpret 
information. 

● To compare and critically evaluate the 
credibility and reliability of information and its 
sources 

  7.1.3. Facilitating Digital 
content creation 

● To incorporate learning activities, assignments 
and assessments which require learners to 
express themselves through digital means. 

● To modify and create digital content in different 
formats. 

● To teach learners how copyright and licenses 
apply to digital content, how to reference 
sources and attribute licenses. 

  7.1.4. Facilitating digital 
problem solving 

● To incorporate learning activities, assignments 
and assessments which require learners to 
identify and solve technical problems. 

● To transfer technological knowledge creatively 
to new situations. 

● To formulate and express insightful questions 
and opinions to generate new ideas. 

7.2 Digital resources 7.2.1 Creating and 
modifying digital 
resources 

● To consider the specific learning objective, 
context, pedagogical approach, and learner 
group, when adapting or creating digital 
learning resources. 

● To create new digital educational resources. 
● To use digital technologies for collaborative 

processes, and for co-construction and co-
creation of resources and knowledge. 

7.3 Self-regulated 
learning 

7.3.1. Enabling learners 
to come up with 
creative solutions 

● To use digital technologies (e.g. blogs, diaries, 
planning tools) to allow learners to plan their 
own learning and to record and showcase their 
work. 

● To use digital technologies to enable learners to 
reflect on and self-assess their learning process. 
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● To contribute unique solutions to complex 
economic, social and environmental problems 
involving leadership and 
independent/unconventional thinking. 

  7.3.2. Creating digital 
content responsively 

● To encourage students to express themselves 
through digital means. 

● To modify, refine, improve and integrate 
information and content into an existing body 
of knowledge. 

● To create new, original and relevant content 
and knowledge 

  7.3.3. Solving problems 
and transferring 
knowledge creatively to 
new situations. 

● To encourage learners to use digital 
technologies in innovative ways to create 
knowledge. 

● To encourage learners to seek opportunities for 
self-development and to keep up-to-date with 
the digital evolution. 

● To take risks in thinking and creating, 
discovering through inquiry research, and by 
hypothesizing and experimenting with new 
strategies or techniques. 

7.4 Digital 
communication & 
collaboration 

7.4.1 Using digital 
technology responsively 

● To participate in society through the use of 
public and private digital services. 

● To seek opportunities for self-empowerment 
and for participatory citizenship through 
appropriate digital technologies. 

- To adapt communication strategies to the 
specific      
   audience. 
- To demonstrate leadership, initiative, 
imagination,  
   creativity, spontaneity and ingenuity in a range of 
creative  
   processes, and motivate others with an ethical      
   entrepreneurial spirit. 

 

# Area Competence Short Description (related to Module 

Objectives) 

7.1 Knowledge 
regarding 
innovation 

7.1.1. Knowledge, 
understanding and 
proper use of concepts, 
techniques, methods 
and tools for innovation 

Acquiring the main agile management techniques 
and methods 
Appropriation of important elements on common 
processes for innovation management and 
performance indicators for innovation 
measurement 
Interpreting the innovation models and 
experiences of successful companies 
Explaining and raising awareness of the need for 
innovation 
Discussing the problem of dual technologies 
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    7.1.2. Knowledge of the 
strategic framework of 
innovation 

Knowledge of the strategic framework of 
innovation at national and European level and of 
the methods of stimulation 
Appropriation of important elements regarding 
the management of intellectual property and 
technological transfer 

7.2 Knowledge 
transfer through 
Entrepreneurial 
University 

7.2.1. Structures of 
innovation facilitators 
at national and regional 
level 

Knowledge about the existing networks of 
facilitators existing in university based  innovation 
ecosystems and their role in guiding young 
students 

    7.2.2. Using the 
framework for 
implementing 
innovation 
management 

- Learning the framework for implementing 
innovation management at company level: 
innovation objectives and strategy, innovation 
culture, innovative programs 
- Learning the important elements regarding the 
innovator's dilemma, the life cycle of technology 
adoption, the risks associated with innovation 
management 

7.3 Identifying digital 
competence gaps 
in the field of 
innovation 

7.3.1. Open 
communication with 
innovation clusters and 
business hub to solve 
stightfoword problems 

- recognize and explain where digital competence 
needs to be improved or updated based on 
innovative technologies 

 identify and indicate where to seek opportunities 
for business developments and to keep up-to-date 
with the digital evolution. 

    7.3.2. Solving well-
defined and non-
routine problems and 
guiding cluster 
members 

-  Indicate illustrate and asses how to support 
cluster members to develop their digital 
competence 

• indicate, propose and guide where to seek 
opportunities/funds for business developments 
and to keep up-to-date with the digital evolution 

    7.3.3. Proposing 
creative solutions to 
complex problems 
related to technology 

create solutions and integrate cluster knowledge 
to complex problems with limited definition that 
are related to improving digital competence, and 
to find opportunities for self-development and to 
keep up-to-date with new developments. 

    7.3.4 Propose new 
ideas, methods, 
methodologies, policies 

- • create solutions to solve complex problems 
with many interacting factors that are related to 
improving digital competence, and to find 
opportunities for self-development and to keep 
up-to-date with the digital evolution. 

- propose new ideas and processes to the field 
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7.4
. 

Solving technical 
problems 

-      -    Differentiate and create solutions to 
complex problems with limited definition 
using digital tools and possible technological 
responses, and to adapt and customise 
digital environments to personal needs. 

-    integrate my knowledge to contribute to 
professional practice and knowledge and 
guide others in identifying needs and 
technological responses 

-    create solutions to solve complex problems 
with many interacting factors that are 
related to technical problems when 
operating devices and using digital 
environments. 

7.5
. 

-    Identifying needs 
and technological 
responses 

-      -    apply different digital tools and possible 
technological responses to solve those 
needs. 

-    use different ways to adjust and customise 
digital environments to personal needs. 

-    create solutions to complex problems with 
limited definition using digital tools and 
possible technological responses, and to 
adapt and customise digital environments to 
personal needs. 

-    integrate cluster knowledge to contribute to 
professional practice and knowledge and 
guide others in identifying needs and 
technological responses 

  

7.6 -    Creatively using 
digital 
technology 

-      -    differentiate and apply digital tools and 
technologies that can be used to create 
knowledge and to innovate processes and 
products. 

-    Engage and apply individually and 
collectively in cognitive processing to 
understand and resolve conceptual 
problems and problem situations in digital 
environments 

-    integrate my knowledge to contribute to 
professional practice and knowledge and 
guide others in creatively using digital 
technologies. 
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MODULE 8: Ethics about AI 
 

# Area Competence Short Description (related to 

Module Objectives) 

8.1 Effect of AI 
technology on 
society 

8.1.1 Understand the factors that 
create 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 AI can enable the 
cultural diversity in society 

8.2 Responsible use 
of AI  

8.2.1  Protection of fundamental 
rights to personal integrity and 
privacy in the use of digital 
technologies 
 
8.2.2 Responsible, safe and healthy 
use of digital technologies 

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

● To ensure that AI technology respects 
the moral values of human society. 

 
 

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

8.3 Ethical Design of 
AI systems 

8.3.1 Awareness of Guidelines for 
Ethical systems 

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

● To be aware of the EU guidelines and 
regulations for building AI systems. 
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ANNEX 5 - LEARNING AND CREATIVITY PLANS 

     
Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the 
European Union or the European Education and Culture Executive Agency (EACEA). Neither the European Union nor EACEA can be held responsible for 
them. 
 

FACILITATE – AI 
LEARNING & CREATIVITY PLAN (L&C PLAN):  

FUTURE SKILLS IN AI 
 

1. Overview 

 
Title Future Skills in AI 
Driving Question or 
Topic 

What I need to know to be skilled in AI? Which are the AI skills? 

Ages, Grades, … 16-18 8-12  
Duration, Timeline, 
Activities 

4 lessons 4*50 minutes 4 activities 

Curriculum 
Alignment 

Skills in AI. Solve problems based on the future skills in AI. AI based product 
design for life 

Contributors, 
Partners 

School partners, AI/ML academics/industry 

Abstract - Synopsis 

 

AI based product design for life asks for skills in robotics, natural language 
processing, computer vision, data science, modelling and modern design. The 
fundamentals AI 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 skills to deal with, like: 
communication and visualization skills, collaboration, critical thinking and 
problem solving. 

References, 
Acknowledgements 

Sumit Raj, Building Chatbots with Python, 2019 
EuniKa Mercier-Laurent, The Future of AI or AI for the Future, 2020 
Bernard Marr, Future skills, Wiley, 2022. 
https://colab.research.google.com/ 
https://www.pyml.ro/ (in Romanian) 
https://www.eeml.eu/ 
http://aria-romania.org/ 
https://www.airomania.eu/  
https://digital-skills-jobs.europa.eu/en/opportunities/training/elements-ai 
https://www.kdnuggets.com/2022/08/indemand-artificial-intelligence-skills-
learn-2022.html 
https://www.youtube.com/watch?v=mp3TS_Me3Kw  
https://www.youtube.com/watch?v=5q87K1WaoFI  

 

 

https://colab.research.google.com/
https://www.pyml.ro/
https://www.eeml.eu/
http://aria-romania.org/
https://www.airomania.eu/
https://digital-skills-jobs.europa.eu/en/opportunities/training/elements-ai
https://www.kdnuggets.com/2022/08/indemand-artificial-intelligence-skills-learn-2022.html
https://www.kdnuggets.com/2022/08/indemand-artificial-intelligence-skills-learn-2022.html
https://www.youtube.com/watch?v=mp3TS_Me3Kw
https://www.youtube.com/watch?v=5q87K1WaoFI
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2. FACILITATE AI Framework* 

 
Teachers’ 
Cooperation 

 

Teacher 1 (computer scientist, the lead teacher) – this teacher will introduce students 
into the field. Will cover some aspects of programming languages which are 
necessary for AI. The teacher will present opportunities of AI and will identify the 
future skills of AI. 
Teacher 2 (mathematics) – this teacher will introduce students to data analysis 
methods. Depending on age, he/she will move from descriptive statistics to 
correlation/regression and trend analysis in order to discover patterns in data. 
Teacher 3 (grammar/literature) – this teacher will introduce students to Chomsky 
grammars, string searching, and introductory nature language processing methods, 
according to a scenario established with Teacher 1. 
Teacher 4 (biology) – this teacher will introduce students to bioinformatics after 
discussing with teacher 1. 

FACILITATE-AI in 
Life (FiL) 
Organization 

 

Fil in robotics, Fil in understanding a speaker, Fil in medicine, Fil in business (market 
analysis, financial portfolio design etc.). Meeting of teachers. 

Action Plan 
Formulation 

 

Step 1. Acquisition of fundamental knowledge. Every teacher will provide the specific 
background. For instance: Teacher 1 will review the basics of Python and show how 
TensorFlow is used in a classification problem. The Teacher 2 will review some 
computations on average (mean), median, mode, quartiles, correlation, linear 
regression. The teacher 3 will give an example of formal grammar to generate 
statements in natural language. The teacher will emphasis on context-dependency in 
order to ask for human action when doing NLP. Teacher 4 will introduce some 
applications of IT in medicine like diagnosing, treatment design etc. 
Step 2. Knowledge application. Teacher 1 will show how some code provide results on 
a specific problem. Teacher 2 can use visualization tools to explain how data are 
normal distributed or are completely random.  Teacher 3 can use a text to be 
analyzed according to the grammar rules. Teacher 4 can show how treatments are 
influenced by diagnosis. 
Step 3. Check for confirmation. Students will present their ideas to answer questions 
provided by the teachers. 
Step 4. Evaluation step. Both students and teachers should be evaluated according to 
the internal assessment methodology. 

* under development the final elements of the framework 

 
3. Objectives and Methodologies 

 
Learning Goals and 
Objectives 

 

After completing the program, the students will be able to know about: 
● Identifying the future skiils for AI. 
● How to be skilled in NLP 
● How to be skilled in AI software design 
● How to interpret medical diagnosis and treatment 

Learning Outcomes 
and expected 
Results  

 

Students will be able to differentiate among skills and will be able to conduct the 
proper way in AI, if they want. They will be able to build simple products of AI (like 
establishing some medical treatment, understanding some Q/A dialog or predict 
some future evolution) 

Prior Knowledge 
and Prerequisites 

 

This is the big milestone. Students need to be open minded, well prepared in 
math, grammar, and for life. Some prior knowledge can be mentioned: a 
programming language,  some mathematics including elementary computation, 
probabilities and statistics, and knowledge on anatomy and hygiene. 
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Motivation, 
Methodology, 
Strategies, Scaffolds 

 

The interest in AI is high. Both teachers and learners will apply appropriate 
methodologies to achieve the goal. Both individual and team-based project 
approach can be used when dealing with language understanding, predicting the 
future or establish a medical treatment.  The students will learn accordingly to 
their interest for future life. They are encouraged to innovate/discover future sills 
in AI. 

 

4. Preparation and Means 

 
Preparation, Space 
Setting, 
Troubleshooting Tips 

 

The classical procedure will be used in a classroom/lab having smart table, 
computers and other tools. The computer lab can be a standard one but specific 
software should be installed before by admin. 

 
Resources, Tools, 
Material, 
Attachments, 
Equipment 

 

Students will work in lab, in a collaborative environment from Google. The 
teachers will provide appropriate material and advices. 
https://colab.research.google.com/ 
https://www.pyml.ro/ (in Romanian) 
https://www.eeml.eu/ 
http://aria-romania.org/ 
https://www.airomania.eu/  
https://digital-skills-jobs.europa.eu/en/opportunities/training/elements-ai 
https://www.kdnuggets.com/2022/08/indemand-artificial-intelligence-skills-
learn-2022.html 
https://www.youtube.com/watch?v=mp3TS_Me3Kw  
https://www.youtube.com/watch?v=5q87K1WaoFI  
Communication and collaborative platforms: Google Meet, Microsoft Teams, 
Zoom, Skype etc. 
e-learning platforms: Google classroom, Backboard, Moodle, other 

 
Health and Safety 

 

Students and teachers work in a healthy and safe environment. 

 
5. Implementation 

 
Instructional 
Activities, 
Procedures, 
Reflections 

 

This plan will cover: 
● Programming language data structures and control flow methods to 

implement AI algorithms; 
● Explanatory Data Analysis methods by mathematics and visualization 

techniques. 
● Natural Learning Processing Basics 
● AI systems for medicine 

Calendar:  
● The classes will be announced to students and the Calendar (Google) 

application will be used. 

Timeline: 
● All 4 lessons can be conducted during one week, or one lesson per week 

during one month. If possible, the 200 minutes can be used during one day 
for people of 18 years age. 

Teacher’s impact: 

https://colab.research.google.com/
https://www.pyml.ro/
https://www.eeml.eu/
http://aria-romania.org/
https://www.airomania.eu/
https://digital-skills-jobs.europa.eu/en/opportunities/training/elements-ai
https://www.kdnuggets.com/2022/08/indemand-artificial-intelligence-skills-learn-2022.html
https://www.kdnuggets.com/2022/08/indemand-artificial-intelligence-skills-learn-2022.html
https://www.youtube.com/watch?v=mp3TS_Me3Kw
https://www.youtube.com/watch?v=5q87K1WaoFI
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● The teacher 1 will conduct the package and will establish by negotiation the 
content for every class. 

● The main topics covered during the four hours will answer to questions like: 
Which will be my future skills in AI? What kind of knowledge I need to be an 
artificial intelligence engineer/developer/operational/security specialist. 

Assessment - 
Evaluation 

 

At the end of every lesson the students will be evaluated about the learning results, 
and will appreciate the impact of the lesson on their perception on AI future. 

Presentation - 
Reporting - Sharing 

 

The students will produce documents in Colab Google environment. The links will be 
published on the project/school website. 

Extensions - Other 
Information 

 

The gained experience will be upscaled to new subjects on future skills in AI. 

 

Resources for the development of the FACILITATE AI Learning and Creativity Plan 
Template  

In the case of learning AI by project based activity 

 

FACILITATE AI Prototype/Guide for Learning & Creativity Approach 

Action Plan Formulation 

 

Major steps in the FACILITATE AI learning approach: 
 

STAGE I: Preparation by one or more teachers 

 

 

1. Formulating initial thoughts on the thematic sectors/areas to be covered 
2. Engaging the world of the wider environment / work / business / parents / society / 

environment/ ethics 
3. Target Age Group of Students - Associating with the Official Curriculum - Setting Goals and 

Objectives 
4. Organization of the tasks of the parties involved - Designation of Coordinator - Workplaces 

etc. 
 

STAGE II: Action Plan Formulation (Steps 1-18)  
 

Preparation (by teachers) 
 

 

1. Relation to the Real World – Reflection 
2. Incentive – Motivation 
3. Formulation of a problem (possibly in stages or phases) resulting from the above 
 

Development (by students) – Guidance & Evaluation (in 9-11, by teachers) 
 

 

1. Background Creation - Search / Gather Information 
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2. Simplify the issue - Configure the problem with a limited number of requirements 
3. Case Making - Designing - identifying materials for building / development / creation 
4. Construction - Workflow - Implementation of projects 
5. Observation-Experimentation - Initial Conclusions 
6. Documentation - Searching Thematic Areas (AI fields) related to the subject under study – 

Explanation based on Existing Theories and / or Empirical Results 
7. Gathering of results / information based on points 7, 8, 9 
8. First group presentation by students 
 

Configuration & Results (by students) – Guidance & Evaluation (by teachers) 
 

 

1. Configure AI models to describe / represent / illustrate the results 
2. Studying the results in 9 and drawing conclusions, using 12 
3. Applications in Everyday Life - Suggestions for Developing 9 (Entrepreneurship - FIL Days) 
 

Review (by teachers) 
 

1. Review the problem and review it under more demanding conditions 
 

Project Completion (by students) – Guidance & Evaluation (by teachers) 
 

1. Repeat steps 5 through 11 with additional or new requirements as formulated in 15 
2. Investigation - Case Studies - Expansion - New Theories - Testing New Conclusions 
3. Presentation of Conclusions - Communication Tactics. 
 

STAGE III: FACILITATE AI Actions and Cooperation in Creative Projects for 
school students 

 
Title of Project: _________________________ 
Brief Description/Outline of Organizational Arrangements / Responsibilities for Action 

 
STAGE Activities/Steps 

Teacher 1(T1)  
Cooperation with T2 
and student guidance 

Activities /Steps 
By Students 
Age Group: ____ 

Activities /Steps 
Teacher 2 (T2) 
Cooperation with T1 and  
student guidance 

    
A Preparation of steps 1,2,3  Cooperation in step 3 

B Guidance in step 9 4,5,6,7,8,9,10 Support guidance in step 9 

C Creative Evaluation 11 Creative Evaluation 

D Guidance 12 Guidance 

E Guidance 13 (9+12) Guidance 

F Organization (FIL) 
FACILITATE-AI in Life 

14 
Meeting with Business representatives 

Organization (FIL) 
FACILITATE-AI in Life 

 
G Preparation of step 15  Cooperation in step 15 

H Guidance 16 (repetition 5-11) Support Guidance 

I Guidance  17 Support Guidance 

K Creative Evaluation 18 Creative Evaluation 
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FACILITATE – AI 
LEARNING & CREATIVITY PLAN (L&C PLAN):  

Who is in Control? 
1. Overview 

 
Title Who is in Control? 
Driving Question or 
Topic 

How can AI algorithms affect our personal activities, decisions and privacy? 

Ages, Grades, … 15-17 8-10 grade  
Duration, Timeline, 
Activities 

3 lessons 

 

3*40 min 3 activities with 12 steps 

Curriculum 
Alignment 

 

Contributors, 
Partners 

 

Abstract - Synopsis 

 

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 AI 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. 

References, 
Acknowledgements 

 

 
2. FACILITATE AI Framework 

 
Teachers’ Cooperation 

 

Teacher 1: Computer Science Teacher (IT) - Introduces the technical aspects of 
algorithms and applying AI, and their integration into real life.  
Teacher 2: STE(A)M Teacher – Introduces different issues concerning person's 
profile, data literacy and trapped into your own interests (the filter bubble). 

FACILITATE-AI in Life 
(FiL) Organization 

 

Meeting with an AI Expert (from University and/or Industry) 

Action Plan Formulation 

 

● Preparation (collaborative by the 2 Teachers) 
● Development of Activity 1 by Teacher 1 
● Development of Activity 2 & 3 by Teacher 2 
● Guidance (collaborative by the 2 Teachers) 
● Review of Activity 1 by Teacher 1 
● Review of Activity 2 & 3 by Teacher 2 
● Evaluation (collaborative by the 2 Teachers) 
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3. Objectives and Methodologies 

 
Learning Goals and 
Objectives 

 

● Describe the meaning of "targeted marketing," and explain how it affects 
people's decisions. 

● Recognize that, using personal data gathered online, AI systems create 
profiles to predict what online information people will find interesting. 

● Clarify that individual and group profiles are used by machine learning 
algorithms to filter the online information that people see. 

● Identify the advantages and disadvantages of the decisions people make in 
response to online information determined by machine learning algorithms. 

Learning Outcomes 
and expected 
Results  

 

Through these activities, students will have the chance to investigate the various 
ways that individuals become targeted marketing consumers using their individual 
and group profiles. The data trails left by their online activities are used by 
machine learning algorithms to generate these profiles. Should we be concerned 
about how algorithms affect our lives? This is one of the key ethical questions 
raised in this research. 

Prior Knowledge 
and Prerequisites 

 

 

Motivation, 
Methodology, 
Strategies, Scaffolds 

 

● Motivation: Examples from the every-day life of students (some well-known) 
and their participation to common applications and tools (for laptops and 
smartphones) 

● Methodology: Brainstorming, Exploration, Inquiry-Based Learning, Role-based 
Game 

 
4. Preparation and Means 

Preparation, Space 
Setting, Troubleshooting 
Tips 

 

 

● Computer(s) or tablet(s) (one per student) with internet connection for 
accessing web browsers (e.g., Chrome, Safari, or Microsoft Edge), 
specific search engines (e.g., Google, Bing, or DuckDuckGo), and other 
online resources 

● Writing materials such as paper, pens, pencils 
● Chart paper and markers for brainstorming 

Resources, Tools, 
Material, Attachments, 
Equipment 
(for Teachers and for 
Students) 

 

● Guide: “Hands-On for the Classroom AI Projects - A Guide on Ethics and 
AI by ISTE” 

● Article: “A simple way to explain the Recommendation Engine in AI” 
● Article: “DuckDuckGo vs. Google: An In-Depth Search Engine 

Comparison” 
● Article: “How Google Search Works” 
● Article: “Media Literacy Standards to Counter Truth Decay” 
● Article: “So Many Choices” 
● Activity: “Privacy in the Information Age” 
● Website: “There’s No Anonymity” 
● Website: “Filter Bubble” 
● Video: “What even is an algorithm?” (for Students) 
● Google Search Engine (for Students) 
● DuckDuckGo Search Engine (for Students) 
● Online collaboration tool, e.g. Padlet (for Students) 
● Additional Lesson: Our AI Code of Ethics (Code.org) (for Students) 

Health and Safety 

 

Students and teachers work in a healthy and safe environment. No 
chemicals or hazard situations are involved. 

 

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://medium.com/voice-tech-podcast/a-simple-way-to-explain-the-recommendation-engine-in-ai-d1a609f59d97
https://www.searchenginejournal.com/google-vs-duckduckgo/301997/#close
https://www.searchenginejournal.com/google-vs-duckduckgo/301997/#close
https://www.google.com/search/howsearchworks/
https://www.rand.org/pubs/research_reports/RRA112-12.html
https://mediasmarts.ca/teacher-resources/so-many-choices
https://web.archive.org/web/20150228080241/https:/www.nsf.gov/cise/csbytes/newsletter/vol2/vol2i13.html
https://teachingprivacy.org/module-2-theres-no-anonymity/
https://en.wikipedia.org/wiki/Filter_bubble
https://www.youtube.com/watch?v=46AcviSU9Rg&t=1s&ab_channel=KidsCodeJeunessebyDigitalMoment
https://www.google.com/
https://duckduckgo.com/
https://padlet.com/
https://studio.code.org/s/ai-ethics-2021/lessons/1
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5. Implementation 

 
Instructional 
Activities, 
Procedures, 
Reflections 

 

Activity 1 Investigating how machine learning algorithms use search engines to predict 
things about us 

 
Students investigate how predictions produced by search engines utilizing a machine 
learning algorithm might affect people's views and choices in this activity. 

 
Step1: Asking students what they know about how machine learning algorithms can 
affect the information they view online as a way to introduce this activity and show 
them this video What even is an algorithm?  

 
Step 2: Ask the student pairs to use the Google Search Engine to look up for 3 common 
topics the class agreed. Request that they and their partner compare their results. Do 
the lists on each device match one another or not? 

 
Step 3: Ask them to open a new browser tab and go to DuckDuckGo. Ask students to 
look into the same subject again and repeat step 2 

 
Step 4: Ask the student pairs to use the Google Search Engine and the DuckDuckGo to 
look up for 3 common topics the class agreed and compare the results from the two 
search engines. 

 
Assessment – Evaluation 

 
After giving students some opportunity to experiment with a few side-by-side searches, 
facilitate a class discussion in which they can share their thoughts. 

 
Activity 2: Making a person's profile using data trails 

 
Students will build a data profile of themselves based on the types of data trails people 
frequently leave behind when they are online (for this action you can use “unplugged” 
approach with papers, or collaborative tool, such as on line editors or boads, e.g. 
Padlet). 

 
Step 1: Give each student the worksheet: “My profile” with the following categories 
(that will write 3 examples for every category), without writing their names, or writing 
nick names, on the worksheet: 

 

 
1. text keywords I have used for online searches 
2. photos I have searched online (e.g., people, location, things) 
3. online songs I have listened 
4. online videos I have watched 
5. online games I play regularly 
6. websites I have visited 

 
Step 2: When students turn in their profiles, the papers will be shuffled, and each 
student will be given someone else's profile to analyze and specify the type of person 
he/she believes would have produced this profile 

 

https://www.youtube.com/watch?v=46AcviSU9Rg&t=1s&ab_channel=KidsCodeJeunessebyDigitalMoment
https://www.google.com/
https://duckduckgo.com/
https://www.google.com/
https://duckduckgo.com/
https://padlet.com/
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Step 3 Each student suggest a product for that specific profile that has analyzed that 
believes it would be possible to be interested in.  

 
Step 4 Ask the students who created the profile to verify or not if he would be 
interested in that product. 

 
Assessment - Evaluation 

 
Before having them write a reflection, have them consider the following questions. After 
you're done, invite volunteers to express some of their ideas: 

 

 
● Should we be worried about how machine learning algorithms will affect our lives? 

If not, why not? 
● Whose best interests are served when we succumb to this kind of influence? 
● How might these algorithms affect homework or personal activities? 
● What tactics can we employ to ensure that whatever influence algorithms may have 

on our decisions is positive? 
● Why should we care about data privacy in relation to this? 

 
Activity 3: AI data collection and applications  

 
Students consider the benefits or conveniences they obtain from the AI-powered 
technology people use in their daily lives as a trade-off for providing data in this activity. 
Then they think about the possible dangers and unintended results of sharing that data. 

 
Step 1: Discussion about that fact that AI and machine learning require a lot of data in 
order to learn, much like a human baby does. An AI system will do jobs more effectively 
the better the dataset it possesses. As a community or as individuals, we have chosen to 
trade part of our freedom or privacy for the advantages that AI technologies offer, such 
as comfort, customization, or automation. 

 
Step 2: There two types of data collected by technologies: footprints and fingerprints. 
Footprints—sometimes referred to as active data collection—are data you know you are 
leaving behind and may expect to be seen or used by others. For example, if you create 
a new account on a website, you might give them your name, email, location, or 
birthday. 
Fingerprints—sometimes referred to passive data collection—are data that you 
probably don’t think about or expect to leave behind but are being collected or tracked 
by the application. For example, tracking what links you click on, whose profiles you 
view, or even a video you didn’t select, but didn’t stop from autoplaying. 

 
Step 3: Students should analyze each of the AI-powered technology products listed 
below in groups of three to four and identify the types of data being collected as 
fingerprints, footprints, and what the user gains from sharing that data. Review the first 
one as a class, then distribute two or three technologies from the list to each group. 

 
Technology Footprints/Active Fingerprints/Passive User Benefit 

Search 
Engines 

Search history Ads you view on click, 
links you click, 
location, type of 
device 

Discovering new things, 
access to sites you like, 
personalised search 
results, targeted ads and 
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recommendation 
product system 

Social 
Media 

Likes, posts, tags, 
friends etc. 

  

Music and 
Video apps 

   

GPS/Map 
apps 

   

Smart 
home 
devices 

   

 
Step 4: Discuss each technology as a class after the students have had 10-15 minutes to 
think and write down their ideas in their groups. 

 
Assessment - Evaluation 

 
Extend the students’ thinking about the data they share online by considering possible 
risks or unintended consequences of sharing the data they listed. 

 
Presentation - 
Reporting - 
Sharing 

 

 
Extensions - 
Other 
Information 

 

Recommendations for teachers for Activity 1: Investigating How Machine Learning 
Algorithms Use Search Engines to Predict Things About Us 

 
Asking students what they know about how machine learning algorithms can affect the 
information they view online as a way to introduce this activity. Remind children that even 
if they don't sign into an account, there are still ways to track the device they are using online 
and obtain data on the websites they are visiting, the searches they are doing, and other 
activities. Inform students that despite the claims made by businesses that machine learning 
algorithms will make it easier for people to find information that will interest them, these 
algorithms can actually reduce the options available to people by only including links to the 
items the algorithm believes the person will find interesting. Also they encourage people to 
stay within their current interests and thus deter people from opening new horizons of 
interest. 

 
Inform the class that they will compare the results from two different search engines to 
observe how they differ from person to person. They will make use of Google and 
DuckDuckGo as their search engines. Every student needs a partner and a gadget with 
internet access. For this activity, it is ideal for each student to have a partner and a gadget 
with internet access. If that isn't possible, the teacher can demonstrate the activity to the 
entire class using a laptop and a projector, or the students can work in pairs or trios: 

 

 
● Inquire of the class their knowledge of search engine operation. Let them express their 

thoughts. 
● Describe how search engines are created to assist consumers in locating the internet 

resources that will be most beneficial to them among the millions of options available. 
The majority of search engines accomplish this using machine learning algorithms that 
generate predictions based on the search terms you enter, the location of the computer 
you're using, the privacy and other settings on the device you're using, and even 
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personal data about you if you're using a search engine inside a web browser you can 
log into, like Google Chrome. 

● Open the web browser that each kid typically uses at school before starting the activity. 
Which search engine do they always use? (You might need to provide some assistance 
in figuring out which search engine they are employing; it's probably Google, but it could 
be something else.)  

● Ask the student pairs to use the built-in search engine to look up one of these topics. 
Alternately, let them each select a subject as long as they agree to utilize the same one. 
On each of their individual devices, the students should enter the topic they choose 
after typing it in. Request that they and their partner compare their results. Which 
resources do they notice? (e.g., images, websites, files, ads). Do the lists on each device 
match one another or not? 

● Ask them to open a new browser tab and go to DuckDuckGo right away. Explain that 
because DuckDuckGo does not gather tracking data to develop profiles for individuals 
or groups, it does not employ algorithms to determine which results a given user will 
receive. Ask students to look into the same subject again. What outcomes do they 
encounter this time? Are they the same as the outcomes of their partners? Do they 
match their initial search results? What makes them believe that the results are the way 
they are? 

 
Source: “Who is in Control?” 

 
Recommendations for teachers for Activity 3: AI Data Collection and Applications  

 

 
● Say, “When we share data online, we don’t always know if, how, or why any of the data 

that we shared—as footprints or fingerprints—are being used by that computer 
program or that company—or even if it’s being sold to a government or a third party to 
be used for a different purpose entirely. Sometimes we share what we think is harmless 
information, but on its own or when combined with other information, it might lead to 
unintended consequences or uses.” 

● Project the infographic “What Information Are You Driving Around?” for the class to see. 
Read through the information that each of the bumper stickers reveals and the potential 
unintended ways that people might interpret, use, or misuse that data. 

● Review the footprints and fingerprints that your students listed about the technologies 
in the table above, or others that they think of. Ask, “In addition to using data to provide 
the user benefits you listed before, how else might people, companies, or the 
government use or misuse the data you said each of these technologies collected? What 
might they be able to know or do when they aggregate or combine data shared across 
these apps to create a digital profile of you? What might happen if they give or sell this 
data to another company or the government?” For example, when students post their 
photos and a list of their favorite things, someone might use that information to guess 
their passwords, figure out their security question answers, or impersonate them. 
Similarly, a company might evaluate the medical or mental health of its users based on 
their behaviors or the topics of the media they consume. 

● Tell students that terms and conditions are one way of knowing how an app or company 
might use their data, and whether the app or company is saving, deleting, sharing, or 
even selling their data. Ask students whether they ever read the terms and conditions 
of apps they download. Discuss why or why not, as well as the benefits of being selective 
about which applications they use and what data they share. 

● Conclude the activity by revealing that trade-offs exist in the design and use of all AI 
technologies. While you and your students were able to name many pros and user 

https://duckduckgo.com/
https://cdn.iste.org/www-root/2021-10/AI%20Ethics%20Guide%20EN.pdf
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benefits for each of the technologies, there are also potential cons and unintended 
negative consequences of using these same technologies. When we choose to use an 
AI technology, we make a decision about the related trade-offs, such as having the 
convenience of using a map app but giving up our privacy about where we are and 
where we go.  

 

 

Source The Trade-offs of AI Technology 

 

Resources for the development of the FACILITATE AI Learning and Creativity Plan 
Template  

In the case of learning AI by project based activity 

 

FACILITATE AI Prototype/Guide for Learning & Creativity Approach 

Action Plan Formulation 

 

Major steps in the FACILITATE AI learning approach: 
 

STAGE I: Preparation by one or more teachers 

 

 
1. Formulating initial thoughts on the thematic sectors/areas to be covered 
2. Engaging the world of the wider environment / work / business / parents / society / environment/ 

ethics 

https://cdn.iste.org/www-root/2021-10/AI%20Ethics%20Guide%20EN.pdf
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3. Target Age Group of Students - Associating with the Official Curriculum - Setting Goals and 
Objectives 

4. Organization of the tasks of the parties involved - Designation of Coordinator - Workplaces etc. 

 

STAGE II: Action Plan Formulation (Steps 1-18)  
 

Preparation (by teachers) 
 

 

1. Relation to the Real World – Reflection 
2. Incentive – Motivation 
3. Formulation of a problem (possibly in stages or phases) resulting from the above 

 

Development (by students) – Guidance & Evaluation (in 9-11, by teachers) 
 

 

0. Background Creation - Search / Gather Information 
0. Simplify the issue - Configure the problem with a limited number of requirements 
0. Case Making - Designing - identifying materials for building / development / creation 
0. Construction - Workflow - Implementation of projects 
0. Observation-Experimentation - Initial Conclusions 
0. Documentation - Searching Thematic Areas (AI fields) related to the subject under study – 
Explanation based on Existing Theories and / or Empirical Results 
0. Gathering of results / information based on points 7, 8, 9 
0. First group presentation by students 
 

Configuration & Results (by students) – Guidance & Evaluation (by teachers) 
 

 

0. Configure AI models to describe / represent / illustrate the results 
0. Studying the results in 9 and drawing conclusions, using 12 
0. Applications in Everyday Life - Suggestions for Developing 9 (Entrepreneurship - FIL Days) 
 

Review (by teachers) 
 

 

0. Review the problem and review it under more demanding conditions 
 

Project Completion (by students) – Guidance & Evaluation (by teachers) 
 

 

0. Repeat steps 5 through 11 with additional or new requirements as formulated in 15 
0. Investigation - Case Studies - Expansion - New Theories - Testing New Conclusions 
0. Presentation of Conclusions - Communication Tactics. 
 

STAGE III: FACILITATE AI Actions and Cooperation in Creative Projects for 
school students 

 
Title of Project: _________________________ 
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Brief Description/Outline of Organizational Arrangements / Responsibilities for Action 

 
STAGE Activities/Steps 

Teacher 1(T1)  
Cooperation with T2 
and student guidance 

Activities /Steps 
By Students 
Age Group: ____ 

Activities /Steps 
Teacher 2 (T2) 
Cooperation with T1 and  
student guidance 

    
A Preparation of steps 1,2,3  Cooperation in step 3 

B Guidance in step 9 4,5,6,7,8,9,10 Support guidance in step 9 

C Creative Evaluation 11 Creative Evaluation 

D Guidance 12 Guidance 

E Guidance 13 (9+12) Guidance 

F Organization (FIL) 
FACILITATE-AI in Life 

14 
Meeting with Business representatives 

Organization (FIL) 
FACILITATE-AI in Life 

 
G Preparation of step 15  Cooperation in step 15 

H Guidance 16 (repetition 5-11) Support Guidance 

I Guidance  17 Support Guidance 

K Creative Evaluation 18 Creative Evaluation 

 

     
Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the 
European Union or the European Education and Culture Executive Agency (EACEA). Neither the European Union nor EACEA can be held responsible for 
them. 
 

FACILITATE – AI 
LEARNING & CREATIVITY PLAN (L&C PLAN):  

What is AI Ethics and Trustworthy AI? 
 

1. Overview 

 
Title What is AI Ethics and Trustworthy AI? 
Driving Question or 
Topic 

What is AI ethics? 
Can you give examples of ethical issues regarding AI systems? 
Can you match AI techniques with ethical requirements? 

Ages, Grades, … 15-17 8-10 grade  
Duration, Timeline, 
Activities 

3 lessons 

 

3-4*40 min 3 activities with 9 steps and a poster creation 

Curriculum 
Alignment 

 

Contributors, 
Partners 

 

Abstract - Synopsis 

 

What is AI 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 AI system is 



218 
 

ethically developed, designed, and used. It makes the fundamental assumption 
that ethical AI is a shared responsibility. The two main activities are mainly based 
on the set of 7 key requirements of the “Ethics guidelines for trustworthy AI” 
presented by the High-Level Expert Group on Artificial Intelligence, set by the 
European Commission and the resources of the Erasmus+ project “Trustworthy 
AI”. 

References, 
Acknowledgements 

 

 
2. FACILITATE AI Framework 

 
Teachers’ Cooperation 

 

Teacher 1: Social Science/Philosophy/Theory-of-Knowledge Teacher – 
Introduces the ethical issues in general and the ethics of AI 
Teacher 2: Computer Science Teacher (IT) - Introduces the technical aspects of 
applying AI (the techniques of AI and their integration into real life).   

FACILITATE-AI in Life 
(FiL) Organization 

 

Meeting with an AI Expert (from University and/or Industry) 

Action Plan 
Formulation 

 

● Preparation (collaborative by the 2 Teachers) 
● Development of Activity 1 by Teacher 1 
● Development of Activity 2 by Teacher 2 
● Guidance (collaborative by the 2 Teachers) 
● Review of Activity 1 by Teacher 1 
● Review of Activity 2 by Teacher 2 
● Evaluation (collaborative by the 2 Teachers) 

 

 
3. Objectives and Methodologies 

 
Learning Goals and 
Objectives 

 

● Recognize that trade-offs are a part of all decisions, including those 
made by artificial intelligence: can ethical aspects be compromised at 
the expense of service acquired? 

● Identify the benefits and drawbacks of utilizing or applying different AI 
technologies 

● Make wiser choices regarding the data they provide and the AI tools 
they employ: when can you trust AI systems? 

● Describe your personal stance on the application of AI technologies 

Learning Outcomes and 
expected Results  

 

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

● To recognize the responsibility of using AI systems in a fair and non-
discriminatory way. 

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

● To determine the main requirements of systems needed for their ethical 
certification. 

● To be aware of the EU guidelines and regulations for building AI 
systems. 

Prior Knowledge and 
Prerequisites 
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Motivation, 
Methodology, Strategies, 
Scaffolds 

 

● Motivation: Examples from the every-day life of students (some well-
known) and their participation to common applications and tools (for 
laptops and smartphones) 

● Methodology: Brainstorming, Exploration, Inquiry-Based Learning, 
Project-Based Learning 

 
4. Preparation and Means 

 
Preparation, Space Setting, 
Troubleshooting Tips 

 

● Computer(s) or tablet(s) with internet connection for accessing 
tools and resources online 

● Writing materials such as paper, pens, pencils 
● Online articles, tools, and resources listed below 

Resources, Tools, Material, 
Attachments, Equipment 
(for Teachers and  Students) 

 

● Guide: “Ethics Guidelines for Trustworthy AI - A Definition of 
AI: Main Capabilities And Disciplines” 

● Website: AI-in-education (ISTE)  
● Guide: “Hands-On for the Classroom AI Projects - A Guide on 

Ethics and AI (ISTE)” 
● Resources: “Teaching Trustworthy AI Resources” Erasmus+ 

Project 
● Presentation: “Responsible AI 1-0-1: from Values to 

Requirements” 
● Handout: AI Ethics Research Areas 
● Article: “Ethical Concerns of AI” 
● Article: “Top 9 ethical issues in Artificial Intelligence” 
● Video: “Trustworthy AI: Overview of the 7 requirements for 

Trustworthy AI” (for Students) 
● Video: Ethics & AI: Equal Access and Algorithmic Bias (for 

Students) 
● Website: DigCitCommit (for Students) 
● Online collaboration tool, e.g. Padlet (for Students) 
● Additional Lesson: Our AI Code of Ethics (Code.org) (for 

Students) 

Health and Safety 

 

Students and teachers work in a healthy and safe environment. No 
chemicals or hazard situations are involved 

 

 

 
5. Implementation 

 
Instructiona
l Activities, 
Procedures, 
Reflections 

 

As you read and teach this lesson plan, you may be surprised to find that that it does not 
tell students what to believe about what is good or bad, right or wrong, and fair or unfair 
when it comes to AI technologies. This is by design. Dr. Melvin Kranzberg, a professor of 
the history of technology at the Georgia Institute of Technology, stated that “technology is 
neither good nor bad; nor is it neutral.” Keeping this statement in mind, this lesson plan 
asks students to think critically about the impact AI has on society. They will consider the 
trade-offs (both good and bad) of various AI innovations and will consider ways that 
biases and negative impacts in AI might be identified and mitigated. Students will 
understand that while they might use AI to improve efficiency or accuracy of one task, at 
the same time they may be asked to give away personal data, civil rights, or personal 
freedoms in return (as mentioned at the “Hands-On for the Classroom AI Projects - A 
Guide on Ethics and AI” by ISTE). 

https://digital-strategy.ec.europa.eu/en/library/ethics-guidelines-trustworthy-ai
https://digital-strategy.ec.europa.eu/en/library/ethics-guidelines-trustworthy-ai
https://www.iste.org/areas-of-focus/AI-in-education
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://www.trustworthyaiproject.eu/teaching-trustworthy-ai-oers/
https://docs.google.com/presentation/d/14zNvRkugtT2nyzV_JOPWQm9NyLDatFoc/edit#slide=id.p1
https://docs.google.com/presentation/d/14zNvRkugtT2nyzV_JOPWQm9NyLDatFoc/edit#slide=id.p1
https://docs.google.com/document/d/16D3jRO2Q3KxM8FHvC8sdGLa19sxa5DGperetnX9gqcY/export?format=pdf
https://www.forbes.com/sites/cognitiveworld/2020/12/29/ethical-concerns-of-ai/?sh=61b5190623a8
https://www.weforum.org/agenda/2016/10/top-10-ethical-issues-in-artificial-intelligence/
https://www.youtube.com/watch?v=v1qbym61atI&t=46s
https://www.youtube.com/watch?v=v1qbym61atI&t=46s
https://www.youtube.com/watch?v=tJQSyzBUAew&t=1s&ab_channel=Code.org
https://digcitcommit.org/
https://padlet.com/
https://studio.code.org/s/ai-ethics-2021/lessons/1
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Activity 1: The 7 Requirements of Trustworthy AI 

 
Students investigate the benefits and drawbacks of several AI systems in this activity. They 
take into account the parties impacted by AI technologies, investigate the trade-offs 
related to AI design and use, and think about how they may individually influence the 
ethical use of AI technologies in their own lives and the lives of others. 

 
Step 1.1: The teacher discusses with the students the 7 Requirements of Trustworthy AI 
which are: 

 

 
1. Human agency and oversight: Including fundamental rights, human agency and 

human oversight 
2. Technical robustness and safety: Including resilience to attack and security, fall back 

plan and general safety, accuracy, reliability and reproducibility 
3. Privacy and data governance: Including respect for privacy, quality and integrity of 

data, and access to data 
4. Transparency: Including traceability, explainability and communication 
5. Diversity, non-discrimination and fairness: Including the avoidance of unfair bias, 

accessibility and universal design, and stakeholder participation 
6. Societal and environmental wellbeing: Including sustainability and environmental 

friendliness, social impact, society and democracy 
7. Accountability: Including auditability, minimisation and reporting of negative impact, 

trade-offs and redress. 

 
Watch the video “Trustworthy AI: Overview of the 7 requirements for Trustworthy AI” 
with the students, and/or the series of the videos introducing the 7 requirements for 
Trustworthy AI. Study also the “Top 9 ethical issues in Artificial Intelligence” (by WEF). 
More information about these requirements can be found in Extensions - Other 
Information below. 

 
Step 1.2: Ask the students, in groups, to find practical examples of ethical issues regarding 
AI systems.  

 
An indicative list that can be used for reference by the teacher is: 

 
1 Human agency and oversight 

● Autonomous/Self-driving vehicle decision making in unavoidable collision 
● ΑΙ systems for personnel evaluation/recruitment/dismissal 
● Accessibility and quality control of collected data 

2 Technical robustness and safety 

● Cyber attacks 
● Wrong decisions of ΑΙ systems 
● Accidents from AI systems 

3 Privacy and data governance 

● Data leakage or interception 
● Collection and sale of personal data 
● Necessity of the personal data we provide to AI applications 

https://www.youtube.com/watch?v=v1qbym61atI&t=46s
https://www.trustworthyaiproject.eu/teaching-trustworthy-ai-oers/
https://www.trustworthyaiproject.eu/teaching-trustworthy-ai-oers/
https://www.weforum.org/agenda/2016/10/top-10-ethical-issues-in-artificial-intelligence/
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4 Transparency 

● Chatbots with “human” behavior 
● Targeted marketing without consent 
● Awareness of what personal data we give to AI systems and how they are being used 

5 Diversity, non-discrimination and fairness 

● Racial, sexual, ethnic discrimination, etc. 
● Stereotypes/ AI bias 
● Accessibility for people with disabilities or the elderly 

6 Societal and environmental wellbeing 

● AI systems on search engines, social media, media applications etc. 
● Do system recommendations influence consciences and magnify already existing 

beliefs? 
● What kind of news is suggested to us based on our profile and is it ethical or in the 

right direction? 

7 Accountability 

● Can Systems explain their actions? 
● Are systems amenable to contesting their decisions? 
● Can systems argue with users and can they be convinced to change? 

 
Step 1.3: Ask the students to categorize the examples as above using an online 
collaboration tool (e.g. Padlet). 

 
Activity 2: Match the examples of AI Techniques with examples of Ethical Requirements 

 
Step 2.1: Watch the video Ethics & AI: Equal Access and Algorithmic Bias with the 
students. 

 
Step 2.2: Discus about the various AI techniques (e.g. Face Recognition, Natural Language 
Processing, Robotics etc.) as mentioned below in the blue cards. The students are working 
in groups trying to find examples from of AI technique (e.g. voice recognition, route 
optimization, monitoring robot) concerning their real life.  

 
Step 2.3: Match examples of each AI techniques with practical examples of the seven 
ethical requirements (of activity 1). You can use any kind of tool or the following 
worksheet (using examples from the Trustworthy AI Card Deck from the project 
“Trustworthy AI”). 

 
Finally, can the students answer at the question: “Does each example of AI technique 
meet or needs  the 7 keys ethical requirements?” 

 

https://www.youtube.com/watch?v=tJQSyzBUAew&t=1s&ab_channel=Code.org
https://www.trustworthyaiproject.eu/?smd_process_download=1&download_id=4806
https://www.trustworthyaiproject.eu/teaching-trustworthy-ai-oers/
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Activity 3: Create a Poster/Infographic for the Ethical Requirements of AI Applications 

 
Using all the previous information and material, student in small groups can create a 
poster or infographic using a digital tool including dynamic links (e.g. Canva, Genial.ly, 
PowerPoint etc.) for the AI Ethics (as a small project in one or two lesson hours). 

 
Step 3.1: Analyse, select and validate the appropriate data/information/links with  for the 
poster, including selected Techniques, the 7 keys Requirements and related examples. 

 
Step 3.2: Design, select and produce the needed graphics and audio-visual elements for 
representing all the previous selected text and numbers.  

 
Step 3.3: Select the appropriate tool for the poster representation and production, report, 
present and share the final product of the group. 

 
Presentatio
n - 
Reporting - 
Sharing 

 

The completion of this learning and activity plan produces a student artifact as described 
at the final Step 3.3. of the Final Activity. 

Extensions - 
Other 
Information 

 

Requirements of Trustworthy AI: 

(From EU Guide: “Ethics Guidelines for Trustworthy AI”) 

 
1 Human agency and oversight 

Including fundamental rights, human agency and human oversight. AI systems should 
support human autonomy and decision-making, as prescribed by the principle of respect 
for human autonomy. This requires that AI systems should both act as enablers to a 
democratic, flourishing and equitable society by supporting the user’s agency and foster 
fundamental rights and allow for human oversight. 

2 Technical robustness and safety 

Including resilience to attack and security, fall back plan and general safety, accuracy, 
reliability and reproducibility. A crucial component of achieving Trustworthy AI is 
technical robustness, which is closely linked to the principle of prevention of harm. 
Technical robustness requires that AI systems be developed with a preventative approach 
to risks and in a manner such that they reliably behave as intended while minimising 
unintentional and unexpected harm and preventing unacceptable harm.  

3 Privacy and data governance 

Including respect for privacy, quality and integrity of data, and access to data. Closely 
linked to the principle of prevention of harm is privacy, a fundamental right particularly 
affected by AI systems. Prevention of harm to privacy also necessitates adequate data 
governance that covers the quality and integrity of the data used, its relevance in light of 
the domain in which the AI systems will be deployed, its access protocols and the 
capability to process data in a manner that protects privacy. 

4 Transparency 

Including traceability, explainability and communication. This requirement is closely 
linked with the principle of explicability and encompasses transparency of elements 
relevant to an AI system: the data, the system and the business models. 

5 Diversity, non-discrimination and fairness 



224 
 

Including the avoidance of unfair bias, accessibility and universal design, and stakeholder 
participation. In order to achieve Trustworthy AI, we must enable inclusion and diversity 
throughout the entire AI system’s life cycle. Besides the consideration and involvement 
of all affected stakeholders throughout the process, this also entails ensuring equal access 
through inclusive design processes as well as equal treatment. This requirement is closely 
linked with the principle of fairness. 

6 Societal and environmental wellbeing 

Including sustainability and environmental friendliness, social impact, society and 
democracy. In line with the principles of fairness and prevention of harm, the broader 
society, other sentient beings and the environment should be also considered as 
stakeholders throughout the AI system’s life cycle. Sustainability and ecological 
responsibility of AI systems should be encouraged, and research should be fostered into 
AI solutions addressing areas of global concern, such as for instance the Sustainable 
Development Goals. Ideally, AI systems should be used to benefit all human beings, 
including future generations. 

7 Accountability 

Including auditability, minimisation and reporting of negative impact, trade-offs and 
redress. The requirement of accountability complements the above requirements and is 
closely linked to the principle of fairness. It necessitates that mechanisms be put in place 
to ensure responsibility and accountability for AI systems and their outcomes, both before 
and after their development, deployment and use. 

 
Figure: Interrelationship of the seven requirements: all are of equal importance, support 
each other, and should be implemented and evaluated throughout the AI system’s 
lifecycle 
(source: EU Guide: “Ethics Guidelines for Trustworthy AI - A Definition of AI: Main 
Capabilities And Disciplines”) 

 

 

https://digital-strategy.ec.europa.eu/en/library/ethics-guidelines-trustworthy-ai
https://digital-strategy.ec.europa.eu/en/library/ethics-guidelines-trustworthy-ai
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Resources for the development of the FACILITATE AI Learning and Creativity Plan 
Template  

In the case of learning AI by project based activity 

 

FACILITATE AI Prototype/Guide for Learning & Creativity Approach 

Action Plan Formulation 

 

Major steps in the FACILITATE AI learning approach: 
 

STAGE I: Preparation by one or more teachers 

 
1. Formulating initial thoughts on the thematic sectors/areas to be covered 
2. Engaging the world of the wider environment / work / business / parents / society / environment/ 

ethics 
3. Target Age Group of Students - Associating with the Official Curriculum - Setting Goals and 

Objectives 
4. Organization of the tasks of the parties involved - Designation of Coordinator - Workplaces etc. 

 

STAGE II: Action Plan Formulation (Steps 1-18)  
 

Preparation (by teachers) 
 

1. Relation to the Real World – Reflection 
2. Incentive – Motivation 
3. Formulation of a problem (possibly in stages or phases) resulting from the above 

 

Development (by students) – Guidance & Evaluation (in 9-11, by teachers) 
 

0. Background Creation - Search / Gather Information 
0. Simplify the issue - Configure the problem with a limited number of requirements 
0. Case Making - Designing - identifying materials for building / development / creation 
0. Construction - Workflow - Implementation of projects 
0. Observation-Experimentation - Initial Conclusions 
0. Documentation - Searching Thematic Areas (AI fields) related to the subject under study – 
Explanation based on Existing Theories and / or Empirical Results 
0. Gathering of results / information based on points 7, 8, 9 
0. First group presentation by students 
 

Configuration & Results (by students) – Guidance & Evaluation (by teachers) 
 

0. Configure AI models to describe / represent / illustrate the results 
0. Studying the results in 9 and drawing conclusions, using 12 
0. Applications in Everyday Life - Suggestions for Developing 9 (Entrepreneurship - FIL Days) 
 

Review (by teachers) 
 

0. Review the problem and review it under more demanding conditions 
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Project Completion (by students) – Guidance & Evaluation (by teachers) 
 

 

0. Repeat steps 5 through 11 with additional or new requirements as formulated in 15 
0. Investigation - Case Studies - Expansion - New Theories - Testing New Conclusions 
0. Presentation of Conclusions - Communication Tactics. 
 

STAGE III: FACILITATE AI Actions and Cooperation in Creative Projects for 
school students 

 
Title of Project: _________________________ 
Brief Description/Outline of Organizational Arrangements / Responsibilities for Action 

 
STAGE Activities/Steps 

Teacher 1(T1)  
Cooperation with T2 
and student guidance 

Activities /Steps 
By Students 
Age Group: ____ 

Activities /Steps 
Teacher 2 (T2) 
Cooperation with T1 and  
student guidance 

    
A Preparation of steps 1,2,3  Cooperation in step 3 

B Guidance in step 9 4,5,6,7,8,9,10 Support guidance in step 9 

C Creative Evaluation 11 Creative Evaluation 

D Guidance 12 Guidance 

E Guidance 13 (9+12) Guidance 

F Organization (FIL) 
FACILITATE-AI in Life 

14 
Meeting with Business representatives 

Organization (FIL) 
FACILITATE-AI in Life 

 
G Preparation of step 15  Cooperation in step 15 

H Guidance 16 (repetition 5-11) Support Guidance 

I Guidance  17 Support Guidance 

K Creative Evaluation 18 Creative Evaluation 
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FACILITATE – AI 
LEARNING & CREATIVITY PLAN (L&C PLAN):  

IMAGE CLASSIFICATION – FIND THE ZOMBIES  
 

1. Overview 

 
Title Image Classification – Find the zombies 

 
Driving Question or 
Topic 

How to collect image data and use it to train a Machine Learning model? How to 
test with unknown images? How to use the model to automate image 
classification. 

 
Ages, Grades, … Ages: 15-18  10th-12th grade 

 
 

Duration, Timeline, 
Activities 

3-4 hours 2 mandatory activities + 2 independent optional 
more advanced activities 

 

4 activities 

Curriculum 
Alignment 

Artificial Intelligence, Machine Learning, Computer Programming 

Contributors, 
Partners 

 

Abstract - Synopsis 

 

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.  

 
References, 
Acknowledgements 

https://www.knime.com/learning 
https://www.knime.com/community/image-processing 
https://www.knime.com/deeplearning 

 

 
2. FACILITATE AI Framework* 

 
Teachers’ 
Cooperation 

 

1st Teacher: Artificial Intelligence/Machine Learning 
2nd Teacher: Machine Learning workflow implementation 
(Two teachers can work together during the whole Project, with a different degree 
depending on the (sequence of) activities carried out)  

 
FACILITATE-AI in 
Life (FiL) 
Organization 

 

Meeting with Data Scientist / Machine Learning Engineer or another similar role, to 
know how image based ML models are developed and used in real-life 

https://www.knime.com/learning
https://www.knime.com/community/image-processing
https://www.knime.com/deeplearning
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Action Plan 
Formulation 

 

STAGE I: The 1st Teacher presents the concept of Machine Learning model and presents 
some examples of real-world applications. The 2nd Teacher presents Knime as a 
machine learning workflow platform, the low code environment based on nodes and 
workflows and main steps from data preparation to modelling and evaluation. The 
specific problem of autonomous image classification should be presented (Steps 1-4). 
STAGE II: The 1st and 2nd teachers prepare an image classification problem that 
motivates students which may make use of the dataset in the support materials or a 
new one more tailored to the preferences of the class stating its context and potential 
applications. It is suggested to use the dataset with Minecraft characters provided 
(Steps 1-3). The 1st Teacher guides the Students into building and evaluating a ML 
model using a provided dataset. Students may train different models based on theory 
presented and critically compare them to select the best one (Steps 4-14) 
STAGE II: The 2nd Teacher guides the Students into developing a neural net ML model 
able to process image data inputs and classify them into defined categories for 
automatic classification. (Steps 10-14) 
STAGE II: The Teachers challenge the students to revisit the whole process, going back 
to the data collection or model training phases trying to replicate the concepts learnt 
with their own datasets (Steps 15-18) 

 
* under development the final elements of the framework 

 
3. Objectives and Methodologies 

 
Learning Goals and 
Objectives 

 

By the end of the L&C Plan, Students will be able to know and apply the concepts 
of image classification, model training, model evaluation and model 
productionizing.  

 
Learning Outcomes 
and expected 
Results  

 

Train ML models based on image datasets into a known category. 
Critically evaluate and compare multiple ML models according to objective criteria 
Understand the impact of data collection and model configuration on the quality of 
ML models 

 
Prior Knowledge 
and Prerequisites 

 

While not mandatory, it would be useful if students have basic programming 
knowledge.  

Motivation, 
Methodology, 
Strategies, Scaffolds 

 

This L&C Plan is built around a project-based and inquiry-based learning. The 
teachers will provide the structure for the Students’ journey, including the different 
paths that they may take according to their time and/or skills, and then challenge 
them at certain points in this journey with specific questions such as: “How to build 
a new neural network?”, “How do different layer and parameters affect model 
performance?”, or “What other potential modifications can improve model 
scoring?”. Students will thus have some degrees of freedom and will be able to 
make their own choices regarding, for example, model configuration, layers 
selection or neurons count. Teachers shall incite them to explore this search space 
autonomously, but focusing on understanding the consequences of their choices, 
namely on model quality, time for computing and model validation. Students will 
develop critical thinking and communication skills by being challenged by the 
Teachers to justify the rationale of their decisions, and the quality of their 
outcomes. Gamification can be used as a complementary methodology, in its 
simplest form through the use of a Kaggle Competition, as proposed, or through 
any similar tool. The L&C can be developed with students working individually or in 
groups. When working in groups, many of the activities can be developed in parallel 
by multiple Students simultaneously, promoting creativity and group work. In these 
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settings, intra-group competitiveness may also be promoted as a way to motivate 
Students to stand out. The L&C Plan will be delivered by Teachers as mini-lessons, 
at least one for each proposed activity. Different journeys can be prepared by the 
Teachers, depending on the available time, goals and/or skills of the students.  

 

 

4. Preparation and Means 

 
Preparation, 
Space Setting, 
Troubleshooting 
Tips 

 

 
The L&C Plan requires a classroom with at least one computer per group (if the 
activities are carried out in group) or, ideally, one computer per Student. The 
instructions and materials were prepared for a MS Windows Operating System, 
although the L&C Plan can be delivered in other environments as well (e.g. macOS, 
Linux) with some modifications. The following are technical (or other) requirements 
necessary for delivering the L&C Plan. Additional details for preparing the class and a 
troubleshooting guide are provided in the attachment “Preparation.pdf”. 

● Java is required for running ki, preferably a Java Developer Kit (JDK) version 
12 to 18 or newer 

● An internet connection is only available during the delivery of the L&C plan if 
a Kaggle competition is being implemented 

● An overhead projector, although not mandatory, may be useful for Teachers 
to share content and resources such as to project Knime workflow 
demonstrations 

 
Resources, Tools, 
Material, 
Attachments, 
Equipment 

 

Resources: 
● https://docs.oracle.com/en/java/javase/13/install/installation-jdk-

microsoft-windows-platforms.html 
●  https://www.knime.com/ 
● https://www.kaggle.com/docs 

 
Tools: 

● Knime – Program to run machine learning workflows 
● Kaggle – Web platform to host competitions 

Materials: 
● Dataset.csv – a dataset which contains different game characters which 

contains zombies and non-zombies samples that can be used as a starting 
point, to train a model 

● Images.zip – a collection of images in different categories to be trained by the 
deep learning model 

● Knime.zip – a folder containing a knime installation with all plugins installed 
and configured for the lesson plan 

● Workflows.zip – collection of knime workflows to demonstrate the 
application of neural networks, image preparation and classification. 

● FACILITATE-AI-Knime-Presentation – supporting presentation with different 
modules  for each task in the learning plan 

● Kaggle.pdf – Instruction on how to host a Kaggle competition with the 
provided dataset to classify images as zombies or non-zombie. 

Health and Safety 

 
 

https://www.knime.com/
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5. Implementation 

 
Instructional 
Activities, 
Procedures, 
Reflections 

 

(Prior to the activities, the Teachers should have carried out the preparation activities, 
as described in document “Preparation.pdf”) 

 
This L&C Plan is dynamic and can be adapted according to the available time, the 
learning goals and/or the skills and previous knowledge of the Students. The possible 
journeys are depicted in the attached document “Preparation.pdf”. The teachers 
should plan ahead and schedule an intended journey for a given class (the activities 
described below are not meant to be all carried out). Then, during the delivery of the 
L&C Plan, Teachers may adapt and include additional steps or remove existing ones. 
This section describes each step individually. Their concatenation into a specific 
journey must be done according to the process depicted in “Preparation.pdf”. 

 
A) Context [30 minutes] 
The 1st Teacher presents the concept of Machine Learning model and presents some 
examples of real-world applications. The path from data collection to model training 
and productionizing should be addressed, as well as a first notion of model metrics 
(e.g. RMSE, Accuracy, …). A brief introduction to neural networks should be presented 
here describing concepts such as network, layers, neurons, and hidden layers.  

 
B) Problem [30 minutes] 
The 2nd Teacher presents Knime as a machine learning as a software for data science, 
interoperable with other languages such as python, R and Java. Basic representation 
of elements presented by the 1st teacher should be demonstrated in this platform in 
a low code approach, presenting and demonstrating nodes in a workflow. The tools 
should be presented as a demonstration exemplifying common tasks such as import 
and export data, partition data, classify problems and data manipulation. 

 
C-1) Model Training/Validation with Knime (low-code) [60 minutes] 
The 1st Teacher shows students how to train and validate an image ML model using 
Knime. The Teacher and Students can use the Knime Workflows attached as starting 
examples. Students should then be allowed to test with different 
algorithms/configurations. In this part, the Teacher should not fail to cover important 
topics such as: image pre-processing, splitting data, model construction, category 
encoding, comparing different model configurations based on their performance 
indicators and selecting the best one, or testing the selected models on the test set.  

 
C-2) Model Training/Validation with Keras (code-driven) [60 minutes] 
The 2st Teacher shows students how to train and validate a ML model using python 
and keras framework. The Teacher and Students can use the Knime workflow 
attached as a first example. Students should then be allowed to test with different 
algorithms/configurations.  The main difference from C-1 is the use of python scripts 
integrated inside the Knime platform for a more expert approach in building image 
ML classification models. 

 
D) Submission to Kaggle competition [30 minutes] 
Independently of the approach followed for training the model (low-code or code-
driven), Students will already know by now how to predict images in the dataset 
provided for them for the Kaggle competition and export their results as a .csv file. In 
this stage students will submit their classification results to Kaggle and check their 
position in the Leaderboard in a game based competition to validate learning 
acquired and image classification skills. 
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E) Autonomous Exploration of Competition Dataset in Kaggle  [60 minutes] 
This can be the starting point (after Context and Problem) if a code-driven journey is 
used, or it can be a revision of the problem under more demanding conditions (i.e. 
step 15 of STAGE II). The Teacher and the Students can gather custom image 
categories and build a custom image dataset to classify specific image categories. This 
approach requires students to manage an end-to-end image processing and 
classification workflow in a field/problem of their own choosing using the knowledge 
acquired.  

 
F) Presentation/Conclusions [30 minutes] 
Each Student/Group is given 5-10 minutes to present the results obtained with their 
best model, and describe/defend the process followed. This should be the key stage 
for assessment by the Teacher. Important topics to be covered by the Students should 
include, at least: 

● Which features were considered and why? 
● What process was followed to train/validate the model? 
● What performance metrics were considered to compare between models 

and what is the performance of the selected model on the test dataset? 
● How well did the Students score in the Leaderboard? 
● How much time does the workflow require to complete? 
● How the network was built, and detail on neural network orchestration? 

 
Assessment - 
Evaluation 

 

Assessment/evaluation is carried out in two main dimensions: theoretical and 
practical. 

 
The theoretical dimension is assessed through: 

● The Students’ degree of adherence to the appropriate model building 
methodologies (e.g. did the Students use the train/test split and/or cross-
validation? Did the Students appropriately split the data?) 

● The degree of complexity of the task. Since different journeys can be 
followed, this should be assessed considering the previous knowledge/skills 
of the student, the degree of complexity of the journey proposed/followed, 
and the outcomes 

 
The practical dimension is assessed through one or both of the following, depending 
on the implemented journey: 

● The overall score and position of the Students’ ML model and ML learning 
issues such as overfit, underfit data, matrix confusion, RSME, etc. 

● The position of the Students on the Kaggle Leaderboard after the end of the 
competition 

Presentation - 
Reporting - 
Sharing 

 

The presentation of results should be done in activity F described above. Asides from 
an (informal?) presentation of results, the students can/will (depending on the 
journey followed) produce as deliverables the following artifacts: 

● The Knime workflow developed during the activity 
● The ML model(s) trained  
● The .csv file submitted for the Kaggle competition 
● Any custom classification ML model built on custom data captured by the 

students 
● Presentation of custom models trained with images collected by the students 
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Resources for the development of the FACILITATE AI Learning and Creativity Plan 
Template  

In the case of learning AI by project based activity 

 

FACILITATE AI Prototype/Guide for Learning & Creativity Approach 

Action Plan Formulation 

 

Major steps in the FACILITATE AI learning approach: 
 

STAGE I: Preparation by one or more teachers 

 

 
1. Formulating initial thoughts on the thematic sectors/areas to be covered 
2. Engaging the world of the wider environment / work / business / parents / society / environment/ 

ethics 
3. Target Age Group of Students - Associating with the Official Curriculum - Setting Goals and 

Objectives 
4. Organization of the tasks of the parties involved - Designation of Coordinator - Workplaces etc. 

 

STAGE II: Action Plan Formulation (Steps 1-18)  
 

Preparation (by teachers) 
 

1. Relation to the Real World – Reflection 
2. Incentive – Motivation 
3. Formulation of a problem (possibly in stages or phases) resulting from the above 

 

Development (by students) – Guidance & Evaluation (in 9-11, by teachers) 
 

0. Background Creation - Search / Gather Information 
0. Simplify the issue - Configure the problem with a limited number of requirements 
0. Case Making - Designing - identifying materials for building / development / creation 
0. Construction - Workflow - Implementation of projects 
0. Observation-Experimentation - Initial Conclusions 
0. Documentation - Searching Thematic Areas (AI fields) related to the subject under study – 
Explanation based on Existing Theories and / or Empirical Results 
0. Gathering of results / information based on points 7, 8, 9 
0. First group presentation by students 
 

Configuration & Results (by students) – Guidance & Evaluation (by teachers) 
 

0. Configure AI models to describe / represent / illustrate the results 
0. Studying the results in 9 and drawing conclusions, using 12 
0. Applications in Everyday Life - Suggestions for Developing 9 (Entrepreneurship - FIL Days) 
 

Review (by teachers) 
 

0. Review the problem and review it under more demanding conditions 
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Project Completion (by students) – Guidance & Evaluation (by teachers) 
 

 

0. Repeat steps 5 through 11 with additional or new requirements as formulated in 15 
0. Investigation - Case Studies - Expansion - New Theories - Testing New Conclusions 
0. Presentation of Conclusions - Communication Tactics. 
 

STAGE III: FACILITATE AI Actions and Cooperation in Creative Projects for 
school students 

 
Title of Project: _________________________ 
Brief Description/Outline of Organizational Arrangements / Responsibilities for Action 

 
STAGE Activities/Steps 

Teacher 1(T1)  
Cooperation with T2 
and student guidance 

Activities /Steps 
By Students 
Age Group: ____ 

Activities /Steps 
Teacher 2 (T2) 
Cooperation with T1 and  
student guidance 

    
A Preparation of steps 1,2,3  Cooperation in step 3 

B Guidance in step 9 4,5,6,7,8,9,10 Support guidance in step 9 

C Creative Evaluation 11 Creative Evaluation 

D Guidance 12 Guidance 

E Guidance 13 (9+12) Guidance 

F Organization (FIL) 
FACILITATE-AI in Life 

14 
Meeting with Business representatives 

Organization (FIL) 
FACILITATE-AI in Life 

 
G Preparation of step 15  Cooperation in step 15 

H Guidance 16 (repetition 5-11) Support Guidance 

I Guidance  17 Support Guidance 

K Creative Evaluation 18 Creative Evaluation 
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FACILITATE – AI 
LEARNING & CREATIVITY PLAN (L&C PLAN):  

BUILD THE BEST, DESTROY THE REST! 
 

1. Overview 

 
Title Build the best, destroy the rest! 

 
Driving Question or 
Topic 

How to collect data from a (virtual) environment, and use it to train a Machine 
Learning model? How to test with different features? How to use the model to 
automate decision-making?  

 
Ages, Grades, … Ages: 14-18  9th-12th grade 

 
 

Duration, Timeline, 
Activities 

3-5 hours 2 mandatory activities + 2 independent optional 
more advanced activities 

 

4 activities 

Curriculum 
Alignment 

Artificial Intelligence, Machine Learning, Computer Programming 

Contributors, 
Partners 

 

Abstract - Synopsis 

 

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.  

 
References, 
Acknowledgements 

https://docs.h2o.ai/h2o/latest-stable/h2o-docs/index.html  
https://robowiki.net/wiki/Robocode/Getting_Started     

 

 
2. FACILITATE AI Framework* 

 
Teachers’ 
Cooperation 

 

1st Teacher: Artificial Intelligence/Machine Learning 
2nd Teacher: Programming 
(the two teachers can work together during the whole Project, with a different degree 
depending on the (sequence of) activities carried out)  

 
FACILITATE-AI in 
Life (FiL) 
Organization 

 

Meeting with Data Scientist / Machine Learning Engineer or another similar role, to 
know how ML models are developed and used in real-life 

Action Plan 
Formulation 

STAGE I: The 1st Teacher presents the concept of Machine Learning model and presents 
some examples of real-world applications. The 2nd Teacher presents Robocode as a 

https://docs.h2o.ai/h2o/latest-stable/h2o-docs/index.html
https://robowiki.net/wiki/Robocode/Getting_Started
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 programming game, its rules and physics, and how data can be collected from this 
environment. The specific problem of programming autonomous battle tanks is 
presented (Steps 1-3) 
STAGE II: The 1st Teacher guides the Students into building and evaluating a ML model 
using a provided dataset. Students may train different models and critically compare 
them to select the best one (Steps 4-14) 
STAGE II: The 2nd Teacher guides the Students into developing a Robocode robot that 
uses the trained ML model to decide how to behave in the battlefield (Steps 10-14) 
STAGE II: The Teachers challenge the students to revisit the whole process, going back 
to the feature selection / model training phases, or even to the data collection phase 
(Steps 15-18) 

 
* under development the final elements of the framework 

 
3. Objectives and Methodologies 

 
Learning Goals and 
Objectives 

 

By the end of the L&C Plan, Students will be able to know and apply the concepts of 
feature selection, model training, model evaluation and model productionizing.  

 
Learning Outcomes 
and expected 
Results  

 

Train ML models based on an existing dataset 
Critically evaluate and compare multiple ML models according to objective criteria 
Understand the impact of data collection and feature selection on the quality of ML 
models 
Taking a ML model to production  

 
Prior Knowledge 
and Prerequisites 

 

While not mandatory, it would be useful if students have basic programming 
knowledge.  

Motivation, 
Methodology, 
Strategies, 
Scaffolds 

 

This L&C Plan is built around an inquiry-based learning. The teachers will provide the 
structure for the Students’ journey, including the different paths that they may take 
according to their time and/or skills, and then challenge them at certain points in 
this journey with specific questions such as: “What are the most relevant features?”, 
“How do different algorithm parameters affect model performance?”, or “What 
other potentially relevant features could be collected from your robot?”. Students 
will thus have some degrees of freedom and will be able to make their own choices 
regarding, for example, model configuration, features or model selection. Teachers 
shall incite them to explore this search space autonomously, but focusing on 
understanding the consequences of their choices, namely on model quality. 
Students will develop critical thinking and communication skills by being challenged 
by the Teachers to justify the rationale of their decisions, and the quality of their 
outcomes. Gamification can be used as a complementary methodology, in its 
simplest form through the use of a Kaggle Competition, as proposed, or through any 
similar tool. The L&C can be developed with students working individually or in 
groups. When working in groups, many of the activities can be developed in parallel 
by multiple Students simultaneously,  promoting creativity and group work. In these 
settings, intra-group competitiveness may also be promoted as a way to motivate 
Students to excel. The L&C Plan will be delivered by Teachers as mini-lessons, at 
least one for each proposed activity. Different journeys can be prepared by the 
Teachers, depending on the available time, goals and/or skills of the students. The 
possible journeys can be planned based on the attached document “Journey.pdf”.   
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4. Preparation and Means 

 
Preparation, 
Space Setting, 
Troubleshooting 
Tips 

 

 
The L&C Plan requires a classroom with at least one computer per group (if the 
activities are carried out in group) or, ideally, one computer per Student. The 
instructions were prepared for a MS Windows Operating System, although the L&C 
Plan can be delivered in other environments as well (e.g. macOS, Linux). The following 
are technical (or other) requirements necessary for delivering the L&C Plan. Additional 
details for preparing the class and a troubleshooting guide are provided in the 
attachment “Preparation and troubleshooting.pdf”. 

● Java is required for running Robocode, preferably a Java Developer Kit (JDK) 
version 12 to 18 or newer 

● If the students are going to modify or program their own robot, an IDE is 
necessary (Netbeans is recommended) 

● An internet connection is only available during the delivery of the L&C plan if 
a Kaggle competition is being implemented 

● An overhead projector, although not mandatory, may be useful for Teachers 
to share content and resources, to project Robocode battles, etc. 

 
Resources, Tools, 
Material, 
Attachments, 
Equipment 

 

Resources: 

 

 
● Please refer to the document entitled “CreateTheBest_MVP”, for an example 

of an MVP that can be created from this L&C Plan 
● https://docs.oracle.com/en/java/javase/13/install/installation-jdk-

microsoft-windows-platforms.html 
● https://robowiki.net/wiki/Robocode/NetBeans/Configure   
● https://robowiki.net/wiki/Robocode/Getting_Started  
● https://robowiki.net/wiki/Robocode/Game_Physics  
● https://robowiki.net/wiki/Robocode/Robot_Anatomy  
● https://robowiki.net/wiki/Robocode/Scoring     

 
Tools: 

● Robocode – used for running robot battles 
● Netbeans – optional, used only if Students are going to develop/modify robots 
● H2O – used for training ML models 
● Python + scikit-learn – used for training ML models 

 
Materials: 

● The full list of materials is described in the attachment “Preparation and 
troubleshooting.pdf” 

 
5. Implementation 

 
Instructional 
Activities, 
Procedures, 
Reflections 

 

(Prior to the activities, the Teachers should have carried out the preparation 
activities, as described in document in the attachment “Preparation and 
troubleshooting.pdf”) 

 
This L&C Plan is highly dynamic and can be adapted according to the available time, 
the learning goals and/or the skills and previous knowledge of the Students. The 
possible journeys are depicted in the attached document “Journey.pdf”. The teachers 

https://robowiki.net/wiki/Robocode/NetBeans/Configure
https://robowiki.net/wiki/Robocode/Getting_Started
https://robowiki.net/wiki/Robocode/Game_Physics
https://robowiki.net/wiki/Robocode/Robot_Anatomy
https://robowiki.net/wiki/Robocode/Scoring
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should plan ahead and program an intended journey for a given class (the activities 
described below are not meant to be all carried out). Then, during the delivery of the 
L&C Plan, Teachers may adapt and include additional steps or remove existing ones. 
This section describes each step individually. Their concatenation into a specific 
journey must be done according to the process depicted in “Journey.pdf”. 

 
A) Context [30 minutes] 
The 1st Teacher presents the concept of Machine Learning model and presents some 
examples of real-world applications. The path from data collection to model training 
and productionizing should be addressed, as well as a first notion of model metrics 
(e.g. RMSE, AUC, Accuracy, …). 

 
B) Problem [30 minutes] 
The 2nd Teacher presents Robocode as a programming game (e.g. how is a robot 
programmed and run?), its rules and physics, and how data can be collected from this 
environment. The problem of programming a robot to decide autonomously on how 
to fire when an enemy is spotted in the radar is presented next. The teacher can use 
the provided online resources for presenting the Robocode environment, and the 
SimpleRobot provided in attachment as an example of a simple robot. 

 
C-1) Model Training/Validation with H2O (low-code) [60 minutes] 
The 1st Teacher shows students how to train and validate a ML model using H2O. The 
Teacher and Students can use the H2O notebook attached as a first example. 
Students should then be allowed to test with different algorithms/configurations. In 
this part, the Teacher should not fail to cover important topics such as: splitting data, 
feature selection (e.g. do different features result in better/worse models? Analyzing 
relative feature relevance), comparing different models based on their performance 
indicators and selecting the best one, or testing the selected models on the test set.  

 
C-2) Model Training/Validation with scikit-learn (code-driven) [60 minutes] 
The 1st Teacher shows students how to train and validate a ML model using scikit-
learn. The Teacher and Students can use the script model_training.py attached as a 
first example. Students should then be allowed to test with different 
algorithms/configurations. In this part, the Teacher should not fail to cover important 
topics such as: splitting data, feature selection (e.g. do different features result in 
better/worse models? Analyzing relative feature relevance), comparing different 
models based on their performance indicators and selecting the best one, or testing 
the selected models on the test set.  

 
D) Submission to Kaggle competition (optional) [10 minutes] 
Independently of the approach followed for training the model (low-code or code-
driven), Students will already know by now how to predict for the Kaggle competition 
and export their results as a .csv file. If you intend to use Kaggle, in this stage students 
will submit their results to Kaggle and check their position in the Leaderboard. 

 
E-1) Productionize H2O model in Robocode [10 minutes] 
If H2O was used to train the ML model, the Teacher and Students can use the 
provided H2ORobot to test their model in Robocode. While the actual code of the 
robot may be analyzed/changed, this is not necessary: it is enough to name the 
exported model appropriately and place it in the corresponding folder.   

 
E-2) Productionize scikit-learn model in Robocode [10 minutes] 
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If scikit-learn was used to train the ML model, the Teacher and Students can use the 
provided PythonRobot to test their model in Robocode. While the actual code of the 
robot may be analyzed/changed, this is not necessary: it is enough to name the 
exported model appropriately and place it in the corresponding folder. The 
PythonServer should also be run to enable the Robot to communicate with the 
model. 

 
F) Collect data with Robocode [30 minutes] 
This can be the starting point (after Context and Problem) if a code-driven journey is 
used, or it can be a revision of the problem under more demanding conditions (i.e. 
step 15 of STAGE II). The Teacher and the Students can use the provided 
DataCollector robot as a starting point, and either collect additional data or collect 
additional/different features. The former does not require the editing of the code of 
the robot, whereas the latter does. Moreover, the latter eventually implies a more 
thorough description of the Robocode environment (Students must know the 
available sources of data and their relevance for the firing/hitting problem) and some 
previous coding experience. 

 
G) Presentation/Conclusions [30 minutes] 
Each Student/Group is given 5-10 minutes to present the results obtained with their 
best model, and describe/defend the process followed. This should be the key stage 
for assessment by the Teacher. Important topics to be covered by the Students 
should include, at least: 

● Which features were considered and why? 
● What process was followed to train/validate the model? 
● What performance metrics were considered to compare between models 

and what is the performance of the selected model on the test dataset? 
● How well did the Students score in the Leaderboard? 
● How well did the Students’ robot perform in battle? 

 

Assessment - 
Evaluation 

 

Assessment/evaluation is carried out in two main dimensions: theoretical and 
practical. 

 
The theoretical dimension is assessed through: 

● The Students’ degree of adherence to the appropriate model building 
methodologies (e.g. did the Students use the train/test split and/or cross-
validation? Did the Students appropriately split the data?) 

● The degree of complexity of the task. Since different journeys can be 
followed, this should be assessed considering the previous knowledge/skills 
of the student, the degree of complexity of the journey proposed/followed, 
and the outcomes 

 
The practical dimension is assessed through one or both of the following, depending 
on the implemented journey: 

● The overall score and position of the Students’ robot after the end of a Battle, 
or the individual scores (e.g. Bullet Damage, Bullet Bonus, first places, …). 
Please see Robocode/Scoring for more information 

● The position of the Students on the Kaggle Leaderboard after the end of the 
competition 
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Presentation - 
Reporting - 
Sharing 

 

The presentation of results should be done in activity G described above. Asides from 
an (informal?) presentation of results, the students can/will (depending on the 
journey followed) produce as deliverables the following artifacts: 

● The H2O notebook developed during the activity 
● The H2O model(s) trained  
● The Python model(s) trained 
● The .csv file submitted for the Kaggle competition 
● Any robot that has been modified/developed by the Students 

 

Resources for the development of the FACILITATE AI Learning and Creativity Plan 
Template  

In the case of learning AI by project based activity 

 

FACILITATE AI Prototype/Guide for Learning & Creativity Approach 

Action Plan Formulation 

 

Major steps in the FACILITATE AI learning approach: 
 

STAGE I: Preparation by one or more teachers 

 

 
1. Formulating initial thoughts on the thematic sectors/areas to be covered 
2. Engaging the world of the wider environment / work / business / parents / society / environment/ 

ethics 
3. Target Age Group of Students - Associating with the Official Curriculum - Setting Goals and 

Objectives 
4. Organization of the tasks of the parties involved - Designation of Coordinator - Workplaces etc. 

 

STAGE II: Action Plan Formulation (Steps 1-18)  
 

Preparation (by teachers) 
 

 

1. Relation to the Real World – Reflection 
2. Incentive – Motivation 
3. Formulation of a problem (possibly in stages or phases) resulting from the above 

 

Development (by students) – Guidance & Evaluation (in 9-11, by teachers) 
 

 

0. Background Creation - Search / Gather Information 
0. Simplify the issue - Configure the problem with a limited number of requirements 
0. Case Making - Designing - identifying materials for building / development / creation 
0. Construction - Workflow - Implementation of projects 
0. Observation-Experimentation - Initial Conclusions 
0. Documentation - Searching Thematic Areas (AI fields) related to the subject under study – 
Explanation based on Existing Theories and / or Empirical Results 
0. Gathering of results / information based on points 7, 8, 9 
0. First group presentation by students 
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Configuration & Results (by students) – Guidance & Evaluation (by teachers) 
 

 

0. Configure AI models to describe / represent / illustrate the results 
0. Studying the results in 9 and drawing conclusions, using 12 
0. Applications in Everyday Life - Suggestions for Developing 9 (Entrepreneurship - FIL Days) 
 

Review (by teachers) 
 

 

0. Review the problem and review it under more demanding conditions 
 

Project Completion (by students) – Guidance & Evaluation (by teachers) 
 

 

0. Repeat steps 5 through 11 with additional or new requirements as formulated in 15 
0. Investigation - Case Studies - Expansion - New Theories - Testing New Conclusions 
0. Presentation of Conclusions - Communication Tactics. 
 

STAGE III: FACILITATE AI Actions and Cooperation in Creative Projects for 
school students 

 
Title of Project: _________________________ 
Brief Description/Outline of Organizational Arrangements / Responsibilities for Action 

 
STAGE Activities/Steps 

Teacher 1(T1)  
Cooperation with T2 
and student guidance 

Activities /Steps 
By Students 
Age Group: ____ 

Activities /Steps 
Teacher 2 (T2) 
Cooperation with T1 and  
student guidance 

    
A Preparation of steps 1,2,3  Cooperation in step 3 

B Guidance in step 9 4,5,6,7,8,9,10 Support guidance in step 9 

C Creative Evaluation 11 Creative Evaluation 

D Guidance 12 Guidance 

E Guidance 13 (9+12) Guidance 

F Organization (FIL) 
FACILITATE-AI in Life 

14 
Meeting with Business representatives 

Organization (FIL) 
FACILITATE-AI in Life 

 
G Preparation of step 15  Cooperation in step 15 

H Guidance 16 (repetition 5-11) Support Guidance 

I Guidance  17 Support Guidance 

K Creative Evaluation 18 Creative Evaluation 
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FACILITATE – AI 
LEARNING & CREATIVITY PLAN (L&C PLAN):  

Problem solving scenarios and route finding applications 
 

1. Overview 

 
Title Problem solving scenarios and route finding applications 
Driving Question or 
Topic 

What I need to know about search and problem solving algorithms and where 
they are used in my life? 

Ages, Grades, … 16-18 9-11 grade  
Duration, Timeline, 
Activities 

5 lessons 5*40 min 5 activities 

Curriculum Alignment What is a problem in AI. Solve problems by searching. State Space Search 
Algorithms. Cost optimization. Applications. 

 
Contributors, 
Partners 

School partners from the tourism business 

 
Abstract - Synopsis 

 

Students are initially taught together by the IT teacher, who introduces them to 
the theoretical frameworks of basic AI 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. 

References, 
Acknowledgements 

 

 
2. FACILITATE AI Framework* 

 
Teachers’ 
Cooperation 

 

Teacher 1: IT teacher - this teacher introduces the theoretical aspects of applying AI 
algorithms to problem solving through search. He helps the students in solving the 
specific tasks, as well as in the preparation of the results and their presentation 
Teacher 2: Geography teacher – his/her responsibilities are related to assisting 
students in defining the problem and presenting additional "heuristic" knowledge 
about the location of objects and the creation of routes. Its purpose is to realize 
interdisciplinary connections with the knowledge of geography. 
Teacher 3: Entrepreneurship teacher - this teacher will help groups of students 
calculate the values of the "cost function" in terms of time, distance and cost by 
finding the optimal solutions. In this way, the theoretical knowledge of 
entrepreneurship will be applied in solving specific practical problems. 
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FACILITATE-AI in 
Life (FiL) 
Organization 

 

Meeting with business representatives 
Entrepreneurship - AI in real life 

 

Action Plan 
Formulation 

 

Step 1. Acquisition of theoretical knowledge: Defining the concept of "Problem" 
and solving a problem by searching with the IT teacher. The following sample 
problem "How to create a route to visit a famous tourist site with different means of 
transport and on different roads" is defined. 

 
Step 2. Receiving the assignment and applying the knowledge: Together with the 
geography teacher, they visit a tourist center in the city and do research on the 
possibilities of visiting an interesting tourist object in the region - by different roads 
and with different vehicles. 

 
Step 3. Confirmation and analysis of the acquired knowledge: Algorithms for 
finding a solution to a problem are discussed with the IT teacher. Different routes 
are generated to solve the example problem by using different algorithms. 

 
Step 4. Application of knowledge to solve the problem and present the results 
Together with IT, Geography and Entrepreneurship teachers, the A* algorithm is 
considered. Calculate the cost function and generate an optimal route (by cost or 
time).  
Step 5. Еvaluation. Each teacher follows the leveled assessment methodology, i.e. 
values teamwork, students' research and knowledge, presentation and 
communication skills. 

 
* under development the final elements of the framework 

 

 

3. Objectives and Methodologies 

 
Learning Goals and 
Objectives 

 

After completing the training, students should know: 
- What are the main algorithms for finding a solution to a problem in AI and how 
are they applied in the modern world. 
- What does it mean to find an optimal solution and what are the algorithms for 
this. 

Learning Outcomes 
and expected 
Results  

 

Students understand the need to use algorithms in AI when solving specific 
problems in everyday life - such as searching and generating a route. 

Prior Knowledge 
and Prerequisites 

 

They should be able to: 
● Solve simple problems by searching with basic AI algorithms 
● They work in teams 
● Cooperate with their teachers in solving practical tasks 
● Conduct research 
● To plan and organize meetings 
● To communicate with business partners 
● To analyze the received information 
● To prepare presentations and videos 
● To apply creativity and generate new ideas 
● Communicate in a team and present to an audience 
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Expected results: 
● Presentations with analysis and results of solving the problem and finding 

different routes 
● Final conclusions about the most optimal routes according to various 

criteria 
● Real-world application of topics studied in computer science, natural 

science and entrepreneurship classes 
● Improvement of teamwork knowledge 

 
Motivation, 
Methodology, 
Strategies, 
Scaffolds 

 

A major task in the plan is to create and experiment with a new approach to 
studying the very complex topic of search algorithms in AI. Defining specific tasks 
and applying the most basic algorithms in solving these tasks (such as finding a 
route to a specific object) reduces abstractness and allows students to understand 
the meaning of this knowledge. 
The new role of all teachers is to guide and support student teams in their work. 
The plan requires both individual and collective work of the students in the team 
in the initial research and preparation of team presentations. 

 

4. Preparation and Means 

 
Preparation, 
Space Setting, 
Troubleshooting 
Tips 

 

The lead teacher is that of Computer Science and IT. He/she presents the new 
knowledge and helps the teams in their application. The teachers of geography and 
entrepreneurship support the work of the teams, the visit to the tourist center, the 
extraction and analysis of the information received from the partners. All teachers 
(each according to their competencies) collaborate with the students in solving their 
problem, thus demonstrating the interdisciplinarity of AI.  

 
Resources, Tools, 
Material, 
Attachments, 
Equipment 

 

Students work in the classroom or in a computer lab as they acquire new knowledge. 
They visit a tourist office in the city and work as a team to solve the problem in the 
STEAME center or other protected environment with their teachers. They prepare 
the presentation of their solutions in a computer laboratory. Teachers need to have 
appropriate learning resources such as presentations, video files, practical examples, 
geographical maps, etc. 

● Video file for knowledge representation – 
https://www.youtube.com/watch?v=V-O-RFSRe-E 

● Video file for basic search AI algorithms – 
https://www.youtube.com/watch?v=AneIXxdu_g4  

● Additional info for search AI algorithms- 
https://www.youtube.com/watch?v=TRAgHQkuo3M  

● Google maps - https://www.google.com/maps 
● Presentation for A* algorithm – 

https://www.youtube.com/watch?v=vP5TkF0xJgI  
● Additional resources - 

https://www.youtube.com/watch?v=Mb1srg1ON60  and 
https://www.youtube.com/watch?v=eyXynZTshP0  

● communication and collaboration platform - Google Meet, Google 
Classroom, Zoom, Skype, etc.  

● e-learning platform – Google classroom, Moodle, other 

 
Health and Safety 

 

Students and teachers work in a healthy and safe environment. 

https://www.youtube.com/watch?v=V-O-RFSRe-E
https://www.youtube.com/watch?v=AneIXxdu_g4
https://www.youtube.com/watch?v=TRAgHQkuo3M
https://www.google.com/maps
https://www.youtube.com/watch?v=vP5TkF0xJgI
https://www.youtube.com/watch?v=Mb1srg1ON60
https://www.youtube.com/watch?v=eyXynZTshP0
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5. Implementation 

 
Instructional Activities, 
Procedures, 
Reflections 

 

This Plan was developed with a focus on school hours the subjects Computer 
Modeling and IT, Geography and Entrepreneurship or in a STEAME club by 
interest. 
It covers the school subjects: 
- Computer Sciences 
- Entrepreneurship 
- Geography 
- Presentation and communication skills 
- English 
Teachers plan their activities in Google Calendar as part of the curriculum. 
Teacher 2 and teacher 3 follow their regular plans and include examples and 
information and activities based on the student teams' area of research. 
Students are actively engaged through hands-on experience and research 
conducted as independent work that can be discussed in class.  
It is planned 5 study hours are based on a 40-minute lesson. All classes are held 
once a week with a curriculum for 5 consecutive weeks, and if it is within the 
framework of studies STEAME interest club  - within 1 week. 

 
The lead teacher, T1 is involved in conducting all lessons: 
- 1 hour introduction to search algorithms 
- 1 hour – participation in a meeting at a tourist office and setting the tasks 
- 1 hour of training on the use of the A* algorithm 
- 1 hour of work on the development of solutions to the problem and 
preparation for its presentation 
- 1 hour for final presentations and feedback sessions which 
are organized during the last lesson on the topic and a presentation before a 
jury, including T1, T2, T3 and all students from the 9th, 10th and 11th grades. 
Teachers T2 and T3 align their activities with the implementation, 
including guidance on interviews with tourism business partners and data 
analysis, development of charts/graphs and presentations. They support the 
teams and give feedback on their work and final results. 

 
Assessment - 
Evaluation 

 

The presentation of the final results takes place before: a jury from T1, T2, T3, 
classmates, external experts, parents. The main ones 
components of the presentations are: results of the conducted 
research, the search algorithm used, the results of the assignment and the route 
found to visit a tourist site. 

 
Presentation - 
Reporting - Sharing 

 

The students' final conclusions and results are a key success factor. Their own 
opinion and final recommendations are the main focus so that they can analyze 
and defend their opinion. 
All presentations are uploaded to the school's website and social media posts.  

Extensions - Other 
Information 

 

The projects can be further developed into case studies and students and 
teachers can use them in their classes as teaching materials and/or develop 
them further as individual projects. 
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Resources for the development of the FACILITATE AI Learning and Creativity Plan 
Template  

In the case of learning AI by project based activity 

 

FACILITATE AI Prototype/Guide for Learning & Creativity Approach 

Action Plan Formulation 

 

Major steps in the FACILITATE AI learning approach: 
 

STAGE I: Preparation by one or more teachers 

 
1. Formulating initial thoughts on the thematic sectors/areas to be covered: 

At the heart of AI lie the theoretical foundations of algorithms for searching for a solution in a state 
space. Different algorithms exist, some of which quickly lead to a result that is not the best; others - 
although they seem appropriate, they cannot solve the problem at all; some use prior knowledge of 
the objects in the state space, while others search "blindly". Through these algorithms, various 
applications are realized in AI systems: games are created, routes are generated, best solutions to 
problems are sought, etc. All of this motivates us to demonstrate to students how basic search 
algorithms work and what problems they can solve. In the course of training, students must solve a 
specific problem - finding a route using different search algorithms. In the final stage of the work, 
the students get to know the A* algorithm and find the optimal solution to the problem according to 
various criteria. In this stage, they use not only their knowledge of computer modeling and 
geography, but also of entrepreneurship. 

2. Engaging the world of the wider environment / work / business / parents / society / 
environment/ ethics 
Not only the 11th and 12th grade students and their computer science, geography and 
entrepreneurship teachers participate in the training, but also partners from the tourism business, 
parents and school management. 

3. Target Age Group of Students - Associating with the Official Curriculum - Setting Goals and 
Objectives: 
The theme is intended for students in grades 11 and 12 in secondary school. The training can be 
implemented in a STEAME club based on interests. It can also be organized as part of IT, Geography 
and Entrepreneurship studies using additional extra-curricular activities and independent study. 

4. Organization of the tasks of the parties involved - Designation of Coordinator - Workplaces etc. 
The teachers organize the training and support the work of the teams; the partners from the tourist 
office motivate the students and set a real task to fulfill; the school management supports the 
organization of meetings with business partners, the extracurricular organization of the work, as 
well as the presentation of the results to an appropriate audience. 

 

STAGE II: Action Plan Formulation (Steps 1-18)  
 

Preparation (by teachers) 
 

1. Relation to the Real World – Reflection 
Presenting a real problem - finding a solution to a problem that involves common sense 
knowledge and no mathematical algorithm. Students are introduced to some basic search 
algorithms through examples.  

2. Incentive – Motivation  
Together with the geography teacher, they visit a tourist office and do real route 
generation tasks. Posing a real problem motivates students 
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3. Formulation of a problem (possibly in stages or phases) resulting from the above 
The students are divided into groups and look for the routes by applying the theoretical 
knowledge obtained. After that, they learn about the A* algorithm and, together with their 
teachers, generate optimal routes according to various criteria. Finally, they prepare their 
presentation and present the results to a critical audience. 

 

Development (by students) – Guidance & Evaluation (in 9-11, by teachers) 
 

1. Background Creation - Search / Gather Information:  
New knowledge, applications in solving specific tasks, searching for additional information 
to solve the problem and find the route - settlements, tourist sites, roads, transport, etc. 

2. Simplify the issue - Configure the problem with a limited number of requirements 
The route search task is placed clearly with the necessary information 

3. Case Making - Designing - identifying materials for building / development / creation 
Simple examples are used to understand search algorithms. The task that the individual 
groups receive is clearly defined 

4. Construction - Workflow - Implementation of projects 
Introductory training with relevant examples - Posing a real problem - Additional training - 
Finding a solution to the problem - Presenting the results 

5. Observation-Experimentation - Initial Conclusions 
Multiple creation of different routes and their optimization 

6. Documentation - Searching Thematic Areas (AI fields) related to the subject under study – 
Explanation based on Existing Theories and / or Empirical Results  

Students have the necessary theoretical information and examples. 
7. Gathering of results / information based on points 7, 8, 9 

At each step, the teacher-moderators report the progress of each group in solving the 
problem 

8. First group presentation by students 
Students present the results of their work after applying different search algorithms and 
finally after applying the A* algorithm 

 

Configuration & Results (by students) – Guidance & Evaluation (by teachers) 
 

0. Configure AI models to describe / represent / illustrate the results 
0. Studying the results in 9 and drawing conclusions, using 12 
0. Applications in Everyday Life - Suggestions for Developing 9 (Entrepreneurship - FIL Days) 
 

Review (by teachers) 
 

1. Review the problem and review it under more demanding conditions 
It is required to find an optimal solution to the given problem - the search for a route. 
Initially, it may be required to find an optimal solution according to the criterion of least 
time, and then to set the students the task of finding an optimal route in terms of distance 
and cost. 

 

Project Completion (by students) – Guidance & Evaluation (by teachers) 
 

0. Repeat steps 5 through 11 with additional or new requirements as formulated in 15 
0. Investigation - Case Studies - Expansion - New Theories - Testing New Conclusions 
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0. Presentation of Conclusions - Communication Tactics. 
 

STAGE III: FACILITATE AI Actions and Cooperation in Creative Projects for 
school students 

 
Title of Project: Problem solving scenarios and route finding applications 
Brief Description/Outline of Organizational Arrangements / Responsibilities for Action 

 
STAGE Activities/Steps 

Teacher 1(T1)  
Cooperation with T2, 
T3 
and student guidance 

Activities /Steps 
By Students 
Age Group: 17-18 

Activities /Steps 
Teacher 2 (T2) 
Cooperation with 
T1, T3 and  
student guidance 

Activities /Steps 
Teacher 3 (T3) 
Cooperation with 
T1, T2 and  
student guidance 

     
A Preparation of steps 

1,2,3,4 and 5 
 Cooperation in step 

2, 3, 4, 5 
Cooperation in step 
4 and 5 

B Guidance in step 9 4,5,6,7,8,9,10 Support guidance 
in step 9 

Support guidance 
in step 9 

C Creative Evaluation 11 Creative Evaluation Creative Evaluation 

D Guidance 12 Guidance Guidance 

E Guidance 13 (9+12) Guidance Guidance 

F Organization (FIL) 
FACILITATE-AI in Life 

14 
Meeting with Business 
representatives 

Organization (FIL) 
FACILITATE-AI in 
Life 

 

Organization (FIL) 
FACILITATE-AI in 
Life 

G Preparation of step 15  Cooperation in step 
15 

Cooperation in step 
15 

H Guidance 16 (repetition 5-11) Support Guidance Support Guidance 

I Guidance  17 Support Guidance Support Guidance 

K Creative Evaluation 18 Creative Evaluation Creative Evaluation 
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FACILITATE – AI 
LEARNING & CREATIVITY PLAN (L&C PLAN):  

Prolog in the service of AI (Applications, e.g. family relationship) 
 

1. Overview 

 
Title Prolog in the service of AI (Applications, e.g. family relationship) 
Driving Question or 
Topic 

What I need to know about search and problem solving algorithms and where they 
are used in my life? 

Ages, Grades, … 16-18 8-12 grade  
Duration, Timeline, 
Activities 

4 lessons 4*40 min 4 activities 

Curriculum 
Alignment 

How to process common sense knowledge through rules. How to use the logic 
programming language Prolog to solve problems and make inferences. 
Applications in family relationships. 

 
Contributors, 
Partners 

School library 

Abstract - Synopsis 

 

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. 

References, 
Acknowledgements 

https://www.natgeokids.com/uk/discover/history/greece/greek-gods/ 

 
2. FACILITATE AI Framework* 

 
Teachers’ 
Cooperation 

 

Teacher 1: IT teacher - the teacher gets acquainted with the theoretical aspects of 
the representation of knowledge through logical rules and the use of the logical 
programming language Prolog. He/She facilitates groups of students to program in 
Prolog family relationships according to their assigned task and to present the 
results of knowledge processing with common meaning. 
Teacher 2: Literature teacher his responsibilities are related to assisting students in 
defining the problem and presenting additional knowledge about the kinship 
relationships between the Greek gods, according to Kun's book "Myths and Legends 
of Ancient Greece" (studied in literature in grades 5-6) and information available in 
Internet. Its purpose is to make interdisciplinary connections with the knowledge of 
literature and history. 
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FACILITATE-AI in 
Life (FiL) 
Organization 

 

Meeting with the school librarian 

 

Action Plan 
Formulation 

 

Step 1. Acquisition of theoretical knowledge: Defining common sense knowledge 
and solving problems using logical rules with the IT teacher. The Prolog language and 
its possibilities to infer through logical rules are introduced. The following example 
task is defined, "Do research on the family relationships of the ancient Greek gods 
and program them in Prolog.". 

 
Step 2. Getting the assignment and applying the knowledge: Together with the 
literature teacher, they visit the school library and do research on the kinship 
relationships between the gods in the book "Myths and Legends of Ancient Greece". 
They are divided into groups and given the task of describing a certain part of the 
family tree of the ancient Greek gods. 

 
Step 3.  Application of knowledge to solve the problem - Together with the teachers 
of IT and literature, the part of the family tree for each group is programmed in 
Prolog. Various questions are asked of the Prologue (eg Who are the children of 
Zeus?). The answers received are analyzed. The results of the teams' work are being 
prepared for presentation. 

 
Step 4. Еvaluation. Each teacher follows the leveled assessment methodology, i.e. 
values teamwork, students' research and knowledge, presentation and 
communication skills. 

 
* under development the final elements of the framework 

 

 

3. Objectives and Methodologies 

 
Learning Goals and 
Objectives 

 

After completing the training, students should know: 
- What is common sense knowledge and how is it represented by logical rules. 
- What is the logic programming language Prolog and what problems can it solve 

 
Learning Outcomes 
and expected 
Results  

 

Students understand the need to use logic programming in finding solutions and 
making inferences based on gathered knowledge with common meaning. 

Prior Knowledge 
and Prerequisites 

 

They should be able to: 
● Find solutions and makе inferences based on knowledge with common 

meaning  
● Team working 
● Cooperate with their teachers in solving practical tasks 
● Conduct research 
● To plan and organize the common work 
● To analyze the received information 
● To prepare presentations and videos 
● To apply creativity and generate new ideas 
● Communicate in a team and present to an audience 
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Expected results: 
● Presentations with analysis and results of solving the problem and finding 

solution by logic programming 
● Application of AI in the topics studied in computer science and literature 

classes 
● Improvement of teamwork knowledge 

 
Motivation, 
Methodology, 
Strategies, Scaffolds 

 

A major task in the plan is to create and experiment with a new approach to 
studying the subject of knowledge representation through logical rules in AI. 
Defining specific tasks and applying a logic programming language to solving these 
tasks (such as the family relationships between the ancient Greek gods) reduces 
abstractness and allows students to understand the meaning of this knowledge. 
The new role of all teachers is to lead and support student teams in their work. 
The plan requires both individual and collective work of students in the team in the 
initial research and preparation of team presentations. 

 

4. Preparation and Means 

 
Preparation, 
Space Setting, 
Troubleshooting 
Tips 

 

The lead teacher is that of Computer Science and IT. He/she presents the new 
knowledge and helps the teams in their application. The teacher of literature 
supports the work of the teams, the visit to school library, the extraction and analysis 
of the information received from the books and internet. All teachers (each according 
to their competencies) collaborate with the students in solving their problem, thus 
demonstrating the interdisciplinarity of AI.  

 
Resources, Tools, 
Material, 
Attachments, 
Equipment 

 

Students work in the classroom or in a computer lab as they acquire new knowledge. 
They visit a school library and work as a team to solve the problem in the classroom, 
in STEAME center or other protected environment with their teachers. They prepare 
the presentation of their solutions in a computer laboratory. Teachers need to have 
appropriate learning resources such as presentations, video files, practical examples, 
books, etc. 

● Video file for knowledge representation – https://drive.google.com/file/d/1-
oTIRapyqa50mMHhxSJLLMQWXYNrcA9m/view?usp=share_link  

● Additional info for Prolog- https://www.youtube.com/watch?v=gJOZZvYijqk  
● Info -Family tree Ancient Greek Goods - https://www.google.com/map 

https://www.natgeokids.com/uk/discover/history/greece/greek-gods/ 
● Additional resources for Greek Goods example - 

https://drive.google.com/file/d/1xCGjNHPuRAgJKO-
iQAY8wCnckMtAkYon/view?usp=share_link  

● communication and collaboration platform - Google Meet, Google 
Classroom, Zoom, Skype, etc.  

● e-learning platform – Google classroom, Moodle, other 

 
Health and Safety 

 

Students and teachers work in a healthy and safe environment. 

 
5. Implementation 

 
Instructional 
Activities, 

This Plan was developed with a focus on school hours the subjects Computer 
Modeling and IT and Literature or in a STEAME club by interest. 
It covers the school subjects: 

https://drive.google.com/file/d/1-oTIRapyqa50mMHhxSJLLMQWXYNrcA9m/view?usp=share_link
https://drive.google.com/file/d/1-oTIRapyqa50mMHhxSJLLMQWXYNrcA9m/view?usp=share_link
https://www.youtube.com/watch?v=gJOZZvYijqk
https://www.google.com/maps
https://www.google.com/maps
https://www.google.com/maps
https://www.google.com/maps
https://drive.google.com/file/d/1xCGjNHPuRAgJKO-iQAY8wCnckMtAkYon/view?usp=share_link
https://drive.google.com/file/d/1xCGjNHPuRAgJKO-iQAY8wCnckMtAkYon/view?usp=share_link
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Procedures, 
Reflections 

 

- Computer Sciences 
- Literature(History) 
- Presentation and communication skills 
- English 
Teachers plan their activities in Google Calendar as part of the curriculum. Teacher 2 
follows his regular plans and include examples and information and activities based 
on the student teams' area of research. 
Students are actively engaged through hands-on experience and research conducted 
as independent work that can be discussed in class.  
It is planned 4 study hours are based on a 40-minute lesson. All classes are held once 
a week with a curriculum for 4 consecutive weeks, and if it is within the framework of 
studies STEAME interest club  - within 1 week. 

 
The lead teacher, T1 is involved in conducting all lessons: 
- Lesson1 - Introduction to Problem Solving Using Logic Rules and Logic Programming 
in Prolog with the IT Teacher. Useful resources for this lesson can be following: 

 • Video file for knowledge representation – https://drive.google.com/file/d/1-

oTIRapyqa50mMHhxSJLLMQWXYNrcA9m/view?usp=share_link   
• Additional info for Prolog-https://www.youtube.com/watch?v=gJOZZvYijqk 

Discussion for knowledge representation and logic programming. Open program 
environment and write simple prolog-programs. 
- Lesson 2– participation in activities in the school library and setting the teams' tasks 
together with the IT, literature teachers and the school librarian. Search information 
for Greek goods; structuring information; organize team work.  
- Lesson 3 – programming in Prolog, developing solutions to the task and preparing 
for its presentation. In computer lab students’ groups program family relationships 
according to created structure in Lesson2. They prepare the presentations. 
- Lessons 4 - for final presentations and feedback sessions which 
are organized during the last lesson on the topic and a presentation to a jury, 
including T1, T2, the school librarian and all students from grades 8-12. 
Teacher T2 aligns his activities with performance, 
including construction of facts, analysis of decisions and preparation of presentations. 
They support the teams and give feedback on their work and final results. 

Assessment - 
Evaluation 

 

The presentation of the final results takes place in front of: a jury from T1, T2, 
classmates, external experts, parents. The main ones 
components of the presentations are: the formulated and correctly structured facts 
and logical rules, as well as the correct results after the requests made and the 
questions asked. 

 
Presentation - 
Reporting - 
Sharing 

 

The students' final conclusions and results are a key success factor. Their own opinion 
and final recommendations are the main focus so that they can analyze and defend 
their opinion. 

 

Extensions - 
Other 
Information 

 

All presentations and source files are published on the educational platform and on 
the school's website. 
The projects can be further developed into case studies and students and teachers can 
use them in their classes as teaching materials and/or develop them further as 
individual projects. 

 

 

 

https://drive.google.com/file/d/1-oTIRapyqa50mMHhxSJLLMQWXYNrcA9m/view?usp=share_link
https://drive.google.com/file/d/1-oTIRapyqa50mMHhxSJLLMQWXYNrcA9m/view?usp=share_link
https://www.youtube.com/watch?v=gJOZZvYijqk


252 
 

Resources for the development of the FACILITATE AI Learning and Creativity Plan 
Template  

In the case of learning AI by project based activity 

 

FACILITATE AI Prototype/Guide for Learning & Creativity Approach 

Action Plan Formulation 

 

Major steps in the FACILITATE AI learning approach: 
 

STAGE I: Preparation by one or more teachers 

 
1. Formulating initial thoughts on the thematic sectors/areas to be covered: 

Processing knowledge with general meaning and drawing conclusions from it is a basic task for 
classical AI. Using classical logic and logical rules is one of the most used approaches for this. The 
logic programming language Prolog provides a convenient and easy-to-use environment for 
processing such knowledge and displaying the results of its processing. All this motivates us to 
demonstrate to students how Prolog works and how it helps us draw certain conclusions. In the 
course of training, students must solve a specific problem - forming facts and rules related to the 
kinship relations between the ancient Greek gods and searching for specific answers and 
conclusions. In the final stage of the work, the students develop a Prolog program and present the 
results of their work. In the course of training, they use not only their knowledge of IT and 
programming, but also of history and literature. 

0. Engaging the world of the wider environment / work / business / parents / society / 
environment/ ethics 

Not only students from grades 8-12 and their informatics and literature teachers participate in the 
training, but also the school librarian, parents and school management. 

0. Target Age Group of Students - Associating with the Official Curriculum - Setting Goals and 
Objectives: 

The theme is intended for students in grades 8 to 12 in secondary school. The training can be 
implemented in a STEAME club based on interests. It can also be organized as part of IT, literature 
(or History) studies using additional extra-curricular activities and independent study. 

0. Organization of the tasks of the parties involved - Designation of Coordinator - Workplaces etc. 
The teachers organize the training and support the work of the teams; the partners from school 
library motivate the students and set a real task to fulfill; the school management supports the 
organization of an extracurricular organization of the work, as well as the presentation of the 
results to an appropriate audience. 

 

STAGE II: Action Plan Formulation (Steps 1-18)  
 

Preparation (by teachers) 
1. Relation to the Real World – Reflection 

Representing a real problem - finding a solution to a problem that involves common sense 
knowledge for which there is no mathematical algorithm. Students are introduced to the 
possibilities of drawing conclusions through logical rules and the use of the logical 
programming language Prolog.  

0. Incentive – Motivation  
Together with the literature teacher, they visit a school library and solve a real problem. 
Posing a real problem motivates students 
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0. Formulation of a problem (possibly in stages or phases) resulting from the above 
Students are divided into groups and make inferences by using facts and logical rules by 
applying the acquired theoretical knowledge. They program in Prolog and finally they 
prepare their presentation and present the results to a critical audience. 

 

Development (by students) – Guidance & Evaluation (in 9-11, by teachers) 
 

0. Background Creation - Search / Gather Information:  
New knowledge, applications in solving specific tasks, searching for additional information 
to solve the task - family relationships, family tree, facts and logical rules. 

0. Simplify the issue - Configure the problem with a limited number of requirements 
The task of drawing conclusions using facts and logical rules is clearly stated with the 
necessary information 

0. Case Making - Designing - identifying materials for building / development / creation 
Simple examples are used to understand logic programming in Prolog. The task that the 
individual groups receive is clearly defined 

0. Construction - Workflow - Implementation of projects 
Introductory training with relevant examples - Posing a real problem - Additional training - 
Finding a solution to the problem - Presenting the results 

0. Observation-Experimentation - Initial Conclusions 
Repeatedly adding various facts and rules and analyzing the resulting conclusions 

0. Documentation - Searching Thematic Areas (AI fields) related to the subject under study 
– Explanation based on Existing Theories and / or Empirical Results  

Students have the necessary theoretical information and examples. 
0. Gathering of results / information based on points 7, 8, 9 

At each step, the teacher-moderators report the progress of each group in solving the 
problem 

0. First group presentation by students 
Students present the results of their work  

 

Configuration & Results (by students) – Guidance & Evaluation (by teachers) 
 

 

0. Configure AI models to describe / represent / illustrate the results 
0. Studying the results in 9 and drawing conclusions, using 12 
0. Applications in Everyday Life - Suggestions for Developing 9 (Entrepreneurship - FIL Days) 
 

Review (by teachers) 
 

0. Review the problem and review it under more demanding conditions 
It is required to answer various questions like "Who are the children of...", "Who is the 
father of...", "Who is the sister/brother of..." etc. 

 

Project Completion (by students) – Guidance & Evaluation (by teachers) 
 

 

0. Repeat steps 5 through 11 with additional or new requirements as formulated in 15 
0. Investigation - Case Studies - Expansion - New Theories - Testing New Conclusions 
0. Presentation of Conclusions - Communication Tactics. 
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STAGE III: FACILITATE AI Actions and Cooperation in Creative Projects for 
school students 

 
Title of Project: Prolog in the service of AI (Applications, e.g. family relationship) 
Brief Description/Outline of Organizational Arrangements / Responsibilities for Action 

 
STAGE Activities/Steps 

Teacher 1(T1)  
Cooperation with T2 
and student guidance 

Activities /Steps 
By Students 
Age Group: 17-18 

Activities /Steps 
Teacher 2 (T2) 
Cooperation with T1, T3 
and  
student guidance 

    
A Preparation of steps 1,2,3,4 

and 5 
 Cooperation in step 2, 3, 

4, 5 

B Guidance in step 9 4,5,6,7,8,9,10 Support guidance in step 
9 

C Creative Evaluation 11 Creative Evaluation 

D Guidance 12 Guidance 

E Guidance 13 (9+12) Guidance 

F Organization (FIL) 
FACILITATE-AI in Life 

14 
Meeting with Business 
representatives 

Organization (FIL) 
FACILITATE-AI in Life 

 
G Preparation of step 15  Cooperation in step 15 

H Guidance 16 (repetition 5-11) Support Guidance 

I Guidance  17 Support Guidance 

K Creative Evaluation 18 Creative Evaluation 
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FACILITATE – AI 
LEARNING & CREATIVITY PLAN (L&C PLAN):  

ARTIFICIAL GAMER 
 

1. Overview 

 
Title Artificial Gamer 
Driving Question or 
Topic 

How is it that computers become better and better than people in video games? 
What does AI in video games have to do with real life problems? 

Ages, Grades, … Ages 13-16 Grades 7-10  
Duration, Timeline, 
Activities 

Number of learning hours: 
8-10 h. 

Timeline/frame, calendar 
7 x 40-120 min 

Number of 
activities 
7 

Curriculum 
Alignment 

Building an understanding of the latest achievements of IT and their role in 
society.  
Realizing what the properties of algorithms are. 
Implementing algorithms in various IT projects 
Understanding the different types of learning (supervised, unsupervised, semi-
supervised, reinforcement learning) and how they are used in games and in real 
life. 

Contributors, 
Partners 

Schools 

Abstract - Synopsis 

 

The learning activities are meant to illustrate how AI 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. 

References, 
Acknowledgements 

 

Artificial Gamer 
Deep Blue vs Gary Kasparov 
Machine Learning in Video Games 
Peanut Butter & Jelly: An Algorithm 

 
2. FACILITATE AI Framework* 

 
Teachers’ 
Cooperation 

 

Teacher 1 – T1 (Computer Science/ICT):  
Machine learning, computer literacy, problem solving 

Teacher 2 – T2 (Mathematics/Physics/Chemistry):  
Regression, relationships between variables, problem solving 

Teacher 3 – T3 (Psychology/Philosophy):  
Ethics regarding AI applications in real life 

FACILITATE-AI in 
Life (FiL) 
Organization 

 

All the different types of learning are used to create machines that can beat humans 
in popular video games. As students learn more and more about machine learning via 
playing, they will be introduced to different applications of AI in real life – CCTV, risk 
management in business, etc. 

https://www.youtube.com/watch?v=J0KPNpro2J8
https://en.wikipedia.org/wiki/Deep_Blue_versus_Garry_Kasparov
https://en.wikipedia.org/wiki/Machine_learning_in_video_games
https://www.youtube.com/watch?v=okkIyWhN0iQ
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A meeting with data scientists and machine learning engineers from different areas 
of business can be arranged (banks, IT industry, etc.) 

Action Plan 
Formulation 

 

Stage A – Preparation [Steps 1-3]: 
The teachers prepare a workplan for the learning activity, gather proper information 
and align it according to the curriculum. They also prepare assessment & self-
assessment criteria. 

Stage B – Development [Steps 4-10]: 
All the activities with students are in this stage. They participate in each individual 
activity: 

1. Initial discussion 
2. Learning about regression, relationships between variables, classification 
3. Playing Atari games 
4. Discussion regarding the types of ML, datasets 
5. Real-life examples 

Stage F – FIL [Step 14]: 
Meeting with a data scientist or machine learning engineer 

Stage C, D, E – Configuration [Steps 11-13]: 
Divided into teams, students need to come up with a simple Atari-like game and 
make up the rules for it, explaining the simplest way they could be “fed” to a 
machine learning algorithm. 

Stage G, H, I, K – Evaluation [15-18]: 
Students assess their own teamwork and the results, as well as those of the other 
teams. Teachers also evaluate the work of students and their understanding of the 
subject matter. 

* under development the final elements of the framework 

 
3. Objectives and Methodologies 

 
Learning Goals and 
Objectives 

 

Upon completion of the learning activities, students should know and understand: 
1. How AI is used in video games 
2. How AI is used in real life 
3. The different types of regression 
4. What classification is 
5. How different variables could be related; features 
6. Why algorithms are important in all areas of life 
7. The concept of datasets 
8. The basics of the four types of machine learning 
9. Reinforcement learning in the context of Atari games 

The skills acquired include: 
1. Teamwork 
2. Cooperation with teachers/students 
3. Generating new ideas 
4. Analyzing data 
5. Conducting research 
6. Producing simple algorithms 
7. Providing references 
8. Presenting results 
9. Self-assessment 

Learning Outcomes 
and expected 
Results  

To recognize the different types of machine learning. 
To relate machine learning algorithms from games to real life problems. 
To identify problems that can be solved using AI. 
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 To discuss different ideas and concepts in AI freely. 
To explain the differences between the different types of machine learning. 
To apply basic machine learning knowledge in the creation of simple algorithms. 
To understand datasets, regression. 
To analyze scientific information properly. 
To classify data according to certain features. 
To assess oneself, one’s team and other teams. 

Prior Knowledge 
and Prerequisites 

Basic mathematics (algebra) 
Problem-solving skills 
Interest in computer science & AI 

Motivation, 
Methodology, 
Strategies, 
Scaffolds 

 

The motivation regarding all the learning activities is tightly linked to the 
applications of AI in real life. Video gaming is very popular among teenagers and 
for the most part of the activities, they will be learning by doing. Playing various 
games and understanding the underlying algorithms in them paves the way to 
understanding how AI works and how it can be used for other purposes as well: 
inquiry-based learning. In the end of the activities, students will be tasked with 
creating a game with their own rules. The rules should be very specific, so that 
they could be translated to an AI. This directly corresponds to project-based 
learning. Furthermore, working in teams is also a great attribute to this approach, 
as it will develop the soft skills of students as well. This multi-modal approach 
allows students to base their learning process on their own experience, while still 
deepening their knowledge of AI. 

 
4. Preparation and Means 

 
Preparation, Space Setting, 
Troubleshooting Tips 

 

The preparation for the learning activities includes cooperation between 
T1, T2 and T3. However, the leading teacher is T1 (IT), as they are the 
most knowledgeable in terms of AI. 
All students need a personal computer or laptop. Alternatively, they might 
use the computer lab of their respective school. 
A classroom is sufficient for teaching regression, classification, 
relationships between variables. 
All activities might be performed in a hybrid environment if needs must. 

Resources, Tools, Material, 
Attachments, Equipment 

 

1. The Atari 2600 Games task – presenting models used to beat the 
algorithm of Atari games 

2. A free Atari games platform, such as free80sarcade 
3. Google Colab – for presenting ML models easily 
4. MS Office/Paint to create mind maps 
5. MS Excel and Kaggle to examine different datasets 
6. Communication online platform – Google Meet, Discord, etc. 
7. E-learning platform 

Health and Safety 

 

Understanding that the internet is not a safe space and no information 
online should be taken for granted. 

 
5. Implementation 

 
Instructional 
Activities, 
Procedures, 
Reflections 

 

All of the learning activities are meant to show that AI surrounds all of us – not just 
adults, but children as well. This allows each individual activity to be quite 
adaptable in terms of specific information and/or examples. The current L&C plan 
accounts for a total of 6 mentored activities and 1 group activity, which is to be 
evaluated by teachers, but carried out entirely by students. 

 

https://paperswithcode.com/task/atari-games
https://www.free80sarcade.com/all2600games.php
https://www.kaggle.com/
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Discussion Alpha [40-60 min]: 
T1 presents the basic concepts of AI and its role in everyday life. This is the first 
building block in the activities, as it might spark further interest in the topic. This is 
why it is important for T1 to make it very clear that AI is used in something as 
familiar to students as videogames. Different examples may be presented and the 
Artificial Gamer video might be played, as it is a good depiction of an AI algorithm 
used in Dota 2. In the very same discussion, awareness needs to be raised about 
ethics in terms of AI (potentially causing invasion of privacy, other issues as well) by 
T3. 

 
Science concepts [40-80 min]: 

T2 introduces students to concepts like regression and explains how variables could 
be related. This activity is crucial for the understanding of algorithms used in AI, so 
T2 also needs to revise certain concepts that might be forgotten by students. 
Students shall be introduced to the different types of regression, concentrating 
mainly on linear regression (as it is the simplest and most straightforward one). 
Inquiry-based learning may be used to present how classifications are used in every 
field of science, AI being no exception. 

 
Learning by doing [4x40 min]: 

This activity focuses on learning by doing – namely, playing games such as Atari 
games, trying to beat “the machine” in them. T1 should ask questions regarding the 
possible underlying algorithms, while also explaining briefly what they are and how 
they work. Each of these four sessions will be mostly playing and then in the end 
(for about 10 minutes) the algorithms are to be explained briefly by T1. Moving on 
from simple games to more complex ones is important, as it will keep the interest 
of students and it will provide them with a clearer view of AI uses. 

 
Discussion Beta [40-60 min]: 

In this discussion, students are urged to think about their experience playing and to 
explain how algorithms work using their own words. T1 follows up with a 
gamification regarding algorithms, then proceeds with information regarding 
datasets, how they are used and why they are important to get proper results from 
training AI. Then, students get introduced conceptually to the different types of 
machine learning (supervised, unsupervised, semi-supervised and reinforcement 
learning). T1 shows examples in Google colab with proper visualization. 

 
Meeting the Experts [60-120 min]: 

Meeting with a field professional, asking questions, learning about different aspects 
of AI in business. 

 
Teamwork makes the Dreamwork [2x40 min]: 

Students are divided into teams and they are tasked with creating a simple made-
up game. They need to work on the basics of the game – creating a good set of 
rules and figuring out how they could put them to work. They are later challenged 
with thinking about ways of beating their own rules or optimizing them for best 
results. 

 
Presentation and Evaluation [1/2/3x40 min]: 

Depending on the number of teams, this activity might be done in three different 
days. Each team is given 10 minutes to present their simple games, as well as the 
rules for them, explaining briefly how these rules translate to AI and how AI could 
be used to play in their games. Each student evaluates the work of their teammates 
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and each individual team evaluates all the other teams. In this activity, the 
assessment of the teacher is also done with regard to the presentations of the 
teams and the shown level of understanding of AI. 

Assessment - 
Evaluation 

 

1. Self-assessment: Evaluating the work of each student on the scale from 1 
to 10 based on different criteria (understanding, critical thinking, 
contribution to team, creativity, etc.). 

2. Team assessment: Each team member evaluates the work of each other 
team member on the scale from 1 to 10 based on the same criteria as in 
the self-assessment. 

3. Teacher assessment: The teachers take into account the self-assessment 
and team assessment results, while also evaluating the work of each team 
by asking questions regarding the work put into the game and the 
knowledge of AI gained. 

Presentation - 
Reporting - 
Sharing 

 

The games of the students are to be presented in an appropriate way. Depending 
on their programming skills, the teams might write a code for their game and 
execute it. Another option is presenting their game and rules using a PowerPoint 
presentation or by creating a poster/physical game. 

 

Resources for the development of the FACILITATE AI Learning and Creativity Plan 
Template  

In the case of learning AI by project based activity 

 

FACILITATE AI Prototype/Guide for Learning & Creativity Approach 

Action Plan Formulation 

 

Major steps in the FACILITATE AI learning approach: 
 

STAGE I: Preparation by one or more teachers 

 

 
1. Formulating initial thoughts on the thematic sectors/areas to be covered 
2. Engaging the world of the wider environment / work / business / parents / society / environment/ 

ethics 
3. Target Age Group of Students - Associating with the Official Curriculum - Setting Goals and 

Objectives 
4. Organization of the tasks of the parties involved - Designation of Coordinator - Workplaces etc. 

 

STAGE II: Action Plan Formulation (Steps 1-18)  
 

Preparation (by teachers) 
 

1. Relation to the Real World – Reflection 
2. Incentive – Motivation 
3. Formulation of a problem (possibly in stages or phases) resulting from the above 

 

Development (by students) – Guidance & Evaluation (in 9-11, by teachers) 
 

0. Background Creation - Search / Gather Information 
0. Simplify the issue - Configure the problem with a limited number of requirements 
0. Case Making - Designing - identifying materials for building / development / creation 
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0. Construction - Workflow - Implementation of projects 
0. Observation-Experimentation - Initial Conclusions 
0. Documentation - Searching Thematic Areas (AI fields) related to the subject under study – 
Explanation based on Existing Theories and / or Empirical Results 
0. Gathering of results / information based on points 7, 8, 9 
0. First group presentation by students 
 

Configuration & Results (by students) – Guidance & Evaluation (by teachers) 
 

 

0. Configure AI models to describe / represent / illustrate the results 
0. Studying the results in 9 and drawing conclusions, using 12 
0. Applications in Everyday Life - Suggestions for Developing 9 (Entrepreneurship - FIL Days) 
 

Review (by teachers) 
 

 

0. Review the problem and review it under more demanding conditions 
 

Project Completion (by students) – Guidance & Evaluation (by teachers) 
 

 

0. Repeat steps 5 through 11 with additional or new requirements as formulated in 15 
0. Investigation - Case Studies - Expansion - New Theories - Testing New Conclusions 
0. Presentation of Conclusions - Communication Tactics. 
 

STAGE III: FACILITATE AI Actions and Cooperation in Creative Projects for 
school students 

 
Title of Project: _________________________ 
Brief Description/Outline of Organizational Arrangements / Responsibilities for Action 

 
STAGE Activities/Steps 

Teacher 1(T1)  
Cooperation with T2 
and student guidance 

Activities /Steps 
By Students 
Age Group: ____ 

Activities /Steps 
Teacher 2 (T2) 
Cooperation with T1 and  
student guidance 

    
A Preparation of steps 1,2,3  Cooperation in step 3 

B Guidance in step 9 4,5,6,7,8,9,10 Support guidance in step 9 

C Creative Evaluation 11 Creative Evaluation 

D Guidance 12 Guidance 

E Guidance 13 (9+12) Guidance 

F Organization (FIL) 
FACILITATE-AI in Life 

14 
Meeting with Business representatives 

Organization (FIL) 
FACILITATE-AI in Life 

 
G Preparation of step 15  Cooperation in step 15 

H Guidance 16 (repetition 5-11) Support Guidance 

I Guidance  17 Support Guidance 

K Creative Evaluation 18 Creative Evaluation 
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Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the 
European Union or the European Education and Culture Executive Agency (EACEA). Neither the European Union nor EACEA can be held responsible for 
them. 
 

FACILITATE – AI 
LEARNING & CREATIVITY PLAN (L&C PLAN): 

 AI in STEAME 

 
1. Overview 

 
Title AI in STEAME 
Driving Question or 
Topic 

Can we say the T in STEAME also includes AI? 
How do we use AI in Science, Engineering and Entrepreneurship? 
Is AI Art still art and what can we use it for? 
What is the Mathematics and the Technology behind AI? 

Ages, Grades, … Ages 14-19 Grades 9-12  
Duration, Timeline, 
Activities 

Number of learning hours: 
11 h. 

Timeline/frame, calendar 
15 x 30-60 min 

Number of activities 
9 

Curriculum 
Alignment 

Understanding how AI is used in all the aspects of STEAME.  
Debating on certain aspects of AI in art and figuring out how we can use it to our 
advantage. 
Discovering ever newer applications of AI. 

Contributors, 
Partners 

Schools 

Abstract - Synopsis 

 

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

References, 
Acknowledgements 

STEAME 
Learning with STEM 

 
2. FACILITATE AI Framework* 

 
Teachers’ 
Cooperation 

 

Teacher 1 – T1 (Computer Science/ICT):  
Technology, Machine learning, computer literacy, problem solving 

Teacher 2 – T2 (Mathematics/Physics/Chemistry):  
Ai in Science, Engineering 

Teacher 3 – T3 (Psychology/Philosophy), 
Teacher 4 – T4 (Art):  

Ethics regarding AI applications in Art 
Teacher 5 – T5 (Mathematics):  

Using AI to solve problems in mathematics 
Teacher 6 – T6 (Entrepreneurship):  

Business intelligence, AI and why it is used more and more frequently in business 
FACILITATE-AI in 
Life (FiL) 
Organization 

 

Meeting with data scientists/machine learning engineers/developers working on 
business or science projects. Talking about the usage of AI in real life and 
discussing the ethics around it. 

https://steame.eu/
https://www.lumen-stem.com/what-is-ai.html
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Action Plan 
Formulation 

 

Stage A – Preparation [Steps 1-3]: 
The teachers prepare a workplan for the learning activity, gather proper 
information and align it according to the curriculum. They also prepare assessment 
& self-assessment criteria. 

Stage B – Development [Steps 4-11]: 
All the activities with students are in this stage. They participate in each individual 
activity: 

1. AI concepts 
2. Finding AI tools and learning about them 
3. Students teaching students 
4. Open discussion and debates 
5. Coding 

Stage F – FIL [Step 14]: 
Meeting with a data scientist or machine learning engineer 

Stage C, D, E – Configuration [Steps 12-13]: 
Divided into teams, students need to come up with simple machine learning 
models (in Python) that could be used in Science, Business or Engineering. 

Stage G, H, I, K – Evaluation [15-18]: 

Students assess their own teamwork and the results, as well as those of the other 
teams. Teachers also evaluate the work of students and their understanding of the 
subject matter. 

* under development the final elements of the framework 

 
3. Objectives and Methodologies 

 
Learning Goals and 
Objectives 

 

Upon completion of the learning activities, students should know and understand: 
1. Simple machine learning algorithms 
2. AI fundamentals 
3. How AI is used in real life 
4. The Math behind AI 
5. The role of AI in Technology 
6. AI in Science, Engineering and Business 
7. Ethics in terms of AI 
8. How AI changes Art 

The skills acquired include: 
1. Teamwork 
2. Cooperation with teachers/students 
3. Generating new ideas 
4. Analyzing data 
5. Conducting research 
6. Producing simple machine learning models 
7. Debating 
8. Working with Google Colab 
9. Python 
10. Python Libraries 
11. Providing references 
12. Presenting results 
13. Self-assessment 

Learning Outcomes 
and expected 
Results  

To recognize the different types of machine learning. 
To relate machine learning algorithms from games to real life problems. 
To identify problems that can be solved using AI. 
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 To discuss different ideas and concepts in AI freely. 
To explain the differences between the different types of machine learning. 
To apply basic machine learning knowledge in the creation of simple ML models. 
To understand the mathematics behind AI. 
To analyze scientific information properly. 
To classify data according to certain features. 
To assess oneself and other teams. 
To create simple ML models. 
To estimate whether a model is appropriate for a problem. 
To experiment with different models in solving a problem. 

Prior Knowledge 
and Prerequisites 

 

Linear algebra 
Problem-solving skills 
Interest in computer science & AI 
Basic coding skills in Python 

Motivation, 
Methodology, 
Strategies, 
Scaffolds 

 

The motivation regarding all the learning activities is tightly linked to the 
applications of AI in real life. All the examples provided establish a good 
environment for inquiry-based learning. In the end of the activities, students will 
be tasked with creating a simple machine learning algorithm which can be used to 
solve tasks in business/science/engineering. This directly corresponds to project-
based learning. Furthermore, working in teams is also a great attribute to this 
approach, as it will develop the soft skills of students as well. The debate regarding 
art and ethics in art contributes to critical thinking and public speaking. This multi-
modal approach allows students to base their learning process on their own 
experience, while still deepening their knowledge of AI. 

 

4. Preparation and Means 

 
Preparation, Space Setting, 
Troubleshooting Tips 

 

The preparation for the learning activities includes cooperation between 
T1, T2, T3, T4, T5 and T6. However, the leading teacher is T1 (IT), as they 
are the most knowledgeable in terms of AI. 
All students need a personal computer or laptop. Alternatively, they might 
use the computer lab of their respective school. 
A classroom with an interactive whiteboard is sufficient for the 
presentations and the debates. 
All activities might be performed in a hybrid environment if needs must. 

Resources, Tools, Material, 
Attachments, Equipment 

 

1. MS PowerPoint – to create presentations for different STEAME 
areas. 

2. Dall-E 2 – to create images using AI 
3. Google Colab – for presenting ML models easily 
4. MS Excel and Kaggle to examine different datasets 
5. E-learning platform 
6. Online communication platform – Google Meet, Discord, etc. 

Health and Safety 

 

Spending too much time in front of a screen might lead to nervous system 
issues and vision problems. Using a computer needs to be in moderation. 

 
5. Implementation 

 
Instructional 
Activities, 
Procedures, 
Reflections 

 

STEAME education is important for interdisciplinary development. AI can enhance 
that and the main objective of this L&C plan is to help students understand the role 
of AI in STEAME. Even though the plan is quite flexible, the main 9 engaging 
activities (in a classroom or a computer lab) are of utmost importance for the 
understanding of AI: 

https://openai.com/dall-e-2/
https://www.kaggle.com/
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AI Fundamentals [3x40 min]: 

Getting familiar with basic AI concepts. Machine learning, regression and 
classification problems and how they can be solved. Looking at specific examples, 
prepared by T1. 

 
AI in STEAME [30-40 min]: 

Students are divided into teams. Each team gets assigned a topic from STEAME – 
Science, Technology, Engineering, Art, Mathematics or Entrepreneurship. The Math 
team needs to understand the math behind AI – matrices, basic statistics, etc. The 
Tech team is tasked with linking the math to specific code, using Python and its 
libraries on Google Colab. The Science, Business and Engineering teams should find 
AI applications in their respective fields (e.g. drug development, business 
intelligence, autonomous vehicles). The Art team needs to understand how Dall-E 2 
works and create different images that could be shown in class for further 
discussions. 

 
Information gathering and analysis [3x40 min] 

The teams create presentations. The aim is to study the different problems in 
perspective. With the help and mentorship of their teachers, students conduct 
research, they analyze the resources they found and they reference them 
accurately. All topics need to be understood well, with any misconceptions being 
cleared up by T1. 

 
First presentation [60 min] 

Students present their research. Both their classmates and their teachers ask them 
appropriate questions. This activity may start with the presentations of the more 
practical topics (AI in real life) and then these applications may be backed up by 
theoretical knowledge (Math & Tech teams). In both cases, students teach 
students. If there are any errors in the presentation, T1 corrects them. After the 
activity, a preliminary assessment is done by the teachers, based on teamwork, 
understanding the subject matter in depth and presentation skills. 

 
Art debate [40 min] 

The Art team divides in two smaller groups and the students debate on topics 
related to ethics and art in terms of AI. Here, the topics may vary depending on the 
interests of students, but they might include: 

1. AI art is still art. 
2. An AI could be called an artist. 
3. AI art should be available for everyone to use. 
4. Deepfakes should be banned. 
5. AI artists are racist. 

Students that are not in the Art team are urged to participate in the final round of 
each debate – where questions are asked and the discussions can be held freely 
outside the debate frame. 

 
STEAME coding tasks [30-40 min] 

New teams are formed. It is compulsory for each new team to consist of at least 
one member of each previous team, so that the new teams are made up of 
students engaged in all STEAME areas. This is how homogeneity is achieved in the 
teams and the collective creativity in terms of solving problems increases. Each 
team gets assigned a new task – to present how AI can be useful in STEAME areas 
with code, using a Kaggle dataset for example. The problems may include: 
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1. Create an ML model that can help medical professionals in their work. 
2. Create an ML model that can be used for business intelligence. 
3. Create an ML model that can be used in autonomous vehicles. 

 
STEAME coding in progress [3 x 40 min] 

Models are created using Python and its libraries in Google Colab. Making up the 
model using premade code is also allowed, as long as the resources are referenced, 
the students know what lies behind the code and they can explain what exactly the 
model does. 

 
Meeting the Experts [60-120 min]: 

Meeting with a field professional, asking questions, learning about different aspects 
of AI in business. 

 
Assessment [40 min] 

Presenting results, comments, assessment. 
Assessment - 
Evaluation 

 

1. Self-assessment: Evaluating the work of each student on the scale from 1 
to 10 based on different criteria (understanding, critical thinking, 
contribution to team, creativity, etc.). 

2. Team assessment: Each team member evaluates the work of each other 
team member on the scale from 1 to 10 based on the same criteria as in 
the self-assessment. 

3. Teacher assessment: The teachers take into account the self-assessment 
and team assessment results, while also evaluating the work of each team 
by asking questions regarding the work put into the game and the 
knowledge of AI gained. 

Presentation - 
Reporting - 
Sharing 

 

The first result from the L&C plan is a PowerPoint presentation for different 
STEAME areas. The second (and main) result has to do with a code, which can be 
presented on Google Colab, as it is a user-friendly platform. 

 

Resources for the development of the FACILITATE AI Learning and Creativity Plan 
Template  

In the case of learning AI by project based activity 

 

FACILITATE AI Prototype/Guide for Learning & Creativity Approach 

Action Plan Formulation 

 

Major steps in the FACILITATE AI learning approach: 
 

STAGE I: Preparation by one or more teachers 

 

 
1. Formulating initial thoughts on the thematic sectors/areas to be covered 
2. Engaging the world of the wider environment / work / business / parents / society / environment/ 

ethics 
3. Target Age Group of Students - Associating with the Official Curriculum - Setting Goals and 

Objectives 
4. Organization of the tasks of the parties involved - Designation of Coordinator - Workplaces etc. 
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STAGE II: Action Plan Formulation (Steps 1-18)  
 

Preparation (by teachers) 
 

1. Relation to the Real World – Reflection 
2. Incentive – Motivation 
3. Formulation of a problem (possibly in stages or phases) resulting from the above 

 

Development (by students) – Guidance & Evaluation (in 9-11, by teachers) 
 

0. Background Creation - Search / Gather Information 
0. Simplify the issue - Configure the problem with a limited number of requirements 
0. Case Making - Designing - identifying materials for building / development / creation 
0. Construction - Workflow - Implementation of projects 
0. Observation-Experimentation - Initial Conclusions 
0. Documentation - Searching Thematic Areas (AI fields) related to the subject under study – 
Explanation based on Existing Theories and / or Empirical Results 
0. Gathering of results / information based on points 7, 8, 9 
0. First group presentation by students 
 

Configuration & Results (by students) – Guidance & Evaluation (by teachers) 
 

0. Configure AI models to describe / represent / illustrate the results 
0. Studying the results in 9 and drawing conclusions, using 12 
0. Applications in Everyday Life - Suggestions for Developing 9 (Entrepreneurship - FIL Days) 
 

Review (by teachers) 
 

0. Review the problem and review it under more demanding conditions 
 

Project Completion (by students) – Guidance & Evaluation (by teachers) 
 

0. Repeat steps 5 through 11 with additional or new requirements as formulated in 15 
0. Investigation - Case Studies - Expansion - New Theories - Testing New Conclusions 
0. Presentation of Conclusions - Communication Tactics. 
 

STAGE III: FACILITATE AI Actions and Cooperation in Creative Projects for 
school students 

 
Title of Project: _________________________ 
Brief Description/Outline of Organizational Arrangements / Responsibilities for Action 

 
STAGE Activities/Steps 

Teacher 1(T1)  
Cooperation with T2 
and student guidance 

Activities /Steps 
By Students 
Age Group: ____ 

Activities /Steps 
Teacher 2 (T2) 
Cooperation with T1 and  
student guidance 

    
A Preparation of steps 1,2,3  Cooperation in step 3 

B Guidance in step 9 4,5,6,7,8,9,10 Support guidance in step 9 
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C Creative Evaluation 11 Creative Evaluation 

D Guidance 12 Guidance 

E Guidance 13 (9+12) Guidance 

F Organization (FIL) 
FACILITATE-AI in Life 

14 
Meeting with Business representatives 

Organization (FIL) 
FACILITATE-AI in Life 

 
G Preparation of step 15  Cooperation in step 15 

H Guidance 16 (repetition 5-11) Support Guidance 

I Guidance  17 Support Guidance 

K Creative Evaluation 18 Creative Evaluation 

 

     
This project has been funded with support from the European Commission. This document reflects the views only of the authors, and 

the Commission cannot be held responsible for any use, which may be made of the information contained herein. 
 

FACILITATE – AI 
LEARNING & CREATIVITY PLAN (L&C PLAN):   

BYOD – Study Method & School Success  
 

1. Overview 

 
Title BYOD TO IMPROVE YOUR STUDY METHOD & BOOST YOUR SCHOOL SUCCESS 
Driving Question or 
Topic 

A good study method corresponds to guaranteed academic success. 

Ages, Grades, … Age: 15 - 18 10th-12th grades   
Duration, Timeline, 
Activities 

Number of learning: 
7 learning hours 

Timeline/frame, calendar 
7*55 

Number of activities:  
5 activities 

Curriculum Alignment  
Contributors, Partners  
Abstract - Synopsis 

 

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. 

 
References, 
Acknowledgements 

https://resilienteducator.com/classroom-resources/what-is-byod-bring-your-
own-device-and-why-should-teachers-care 
https://cmap.ihmc.us 
https://learningapps.org 
https://kahoot.com/schools-u 
https://www.lucidchart.com/blog/how-to-make-a-decision-tree-in-excel 

 

 
2. FACILITATE AI Framework* 

 
Teachers’ 
Cooperation 

 

Teacher 1: Literature/English in cooperation with Teacher 2 computer science  



268 
 

FACILITATE-AI in Life 
(FiL) Organization 

 

Possible meeting with former students 

Action Plan 
Formulation 

 

Phase 1: preparation of the Literature or English teacher. He or she must 
understand, through the proposed activities, the students' strengths and 
weaknesses so that appropriate action can be taken on the study method. 
Phase2: Creation of the learning plan. 

* under development the final elements of the framework 

 
3. Objectives and Methodologies 

 
Learning Goals and 
Objectives 

 

The invincible tool to overcome any obstacle in memorisation and comprehension 
is the study method. Everyone has his own, it's all in: 

● knowing how to organise the study 
● establishing a timeline and a schedule 
● preparing study material 
● memorising the material 

The project therefore offers students the opportunity, through group work and 
computer applications that facilitate supportive learning environments, to: 

● understand the study method that best matches their abilities. 
● be able to search for the correct variables to include in a decision-making 

system. 
● be able to actively interact on topics of their own interest. 
● know how to create and manage a decision-making system, also using 

basic software. 

It will also strengthen the following competences: 
● A2. Creatively using & interacting with digital technology 
● A3. Acquiring specific achievements 
● B3. Processing data and digital content 
● B4. Developing digital content 
● B5. Managing data and digital content 
● D3. Adapting technology to create knowledge 

 

Learning Outcomes 
and expected 
Results  

 

● Recognize and define different learning ways and their relevance to study 
method 

● Promote a metacognitive reflection related to the student's study method 
and on possible improvement actions to be taken 

● Use a decision tree to classify the different learning ways and difficulties to 
predict the most appropriate study method. 

 
Expected results 

● To use digital technologies to support learners’ self regulated learning i.e. 
to enable learners to plan, monitor, reflect on their own learning, to 
design, plan and implement the use of digital technologies in the 
optimization of the learning process 

 
Prior Knowledge 
and Prerequisites 

 

No prior knowledge is required other than intermediate knowledge of Excel and 
familiarity with IT tools 
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Motivation, 
Methodology, 
Strategies, 
Scaffolds 

 

At the end of the project, the students will have the basis on which to base their 
future school work, thus improving their grades and their skills to summarize and 
memorise. They will have developed critical thinking as they learn from observing 
their peers and will refine the technical knowledge they have learned the 
classroom. The research and design based learning will lead them to discover their 
own path. 
This type of activity also promotes the knowledge and use of artificial intelligence, 
as it will be a computer system that will predict the best choices for a good study 
method. 

 

4. Preparation and Means 

 
Preparation, Space Setting, 
Troubleshooting Tips 

 

Students will be online or in presence in their classroom or computer lab. 
Online students will work with their devices on computer applications that 
promote learning and will be provided with the right concentration and 
interaction through video call software.   

Resources, Tools, Material, 
Attachments, Equipment 

 

Attendance at school is necessary for the design phase, as each student, 
supported by the Computer Science teacher, will create and test the 
prediction system. 

Health and Safety 

 

IT security management for any sensitive data resulting from the 
interviews, and in any case for the student's health on a video screen, is 
ensured by the school and the supervision of the teachers. 

 
5. Implementation 

 
Instructional 
Activities, 
Procedures, 
Reflections 

 

The Office package, learning Apps, Cmap and a good Internet connection in general 
will be the basis for every task.  
Tablets/laptops will be needed for students at every stage, as teachers will conduct 
their lessons by inviting students to do research; interviews can also be conducted 
online and finally, the use of PCs will be indispensable for the system design. 

 
Depending on the activity, groups of 4 to 5 students may be created. Collaboration 
will be an integral part of the success of the project. 

 
ACTIVITY 1: Brainstorming 
The students, also in groups, will have a blank sheet of paper or Microsoft Word 
page (for the online group) in which they will have to enter all the terms that come 
into their mind when looking at a picture related to studying at school and at 
home. 
This activity will allow them to impress their ideas and difficulties on paper. 
At the end of the first part of the activity (lasting approximately 30 minutes), they 
will have found out the first variables that the system must contain. 
Just as an example: if a good number of students enter the term reading on an 
image of a school backpack, surely the term reading will become part of the 
variables of the prediction computer system. 

 
The second part of the activity (about 30 minutes) involves filtering these choices. 
All  student's words can be considered, but only the words repeated in several 
groups need to be focused on. 
From these words will arise the questions and the guided formative discussion. 
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For instance: if the term reading is one of the system's variables, the first questions 
to be asked by the computer system will arise. For example: How many times do 
you read a text? Do you repeat aloud after reading? 
Necessarily bringing up questions for the computer system will generate a 
formative dialogue with the teacher, so that he can better understand his students' 
problems. 

 
ACTIVITY 2: The box of life 
The Literature or English teacher(s) will ask the students to get a box and put 
everything inside that describes or characterises them. The important thing is to be 
able to understand through the objects he/she proposes the student's weaknesses. 
Each student can therefore describe him/herself (in mother tongue or English), 
highlighting strengths and weaknesses of his/her being. 
Subsequently, the Computer Science teacher will ask the students to report on a 
digital map, through the use of the Cmap application, what they have expressed 
verbally. 
Cmap allows students to graphically represent concepts and relationships between 
concepts through the use of circles and rectangles. In the map, each concept 
consists of a minimum of words needed to represent the object or event and the 
linking words (usually a verb) are required to be concise. 
This tool will make it possible to support especially students with learning 
difficulties in the context of artificial intelligence. Support is provided by the ability 
to summarise and discuss a specific topic 
For instance: if a student places the book 'The Little Prince' in the box, the link to 
childhood is obvious. By knowing the book or through the student's explanation, 
the psychological profile leads to understand the need of the student to find non-
obvious solutions to problems (problem-solving). This need necessarily leads him to 
the need for longer periods of time for success, which does not mean that the 
student has a deficit. 
This activity can be developed entirely online and can last up to 2 hours. 

 
ACTIVITY 3: The digital loop. 
The Computer Science teacher will request the creation of an App (crossword 
puzzle, single quiz, answer race, etc.) through the use of Learning Apps, in which 
everyone will present their study method to the class or ask questions to the class 
about the study method they adopt. 
The teacher will explain to them how study topics can be repeated through play, 
then stimulate the students to use the Learning Apps to challenge their peers and 
learn at the same time.  
By example: students can create a quiz based on the "Who Wants To Be a 
Millionaire?" model offered by Learning Apps in which they submit a set of 
questions relating to their own study method. 
Or a crossword puzzle in which they challenge their peers in understanding a 
previously proposed text. From the difficulty in finding the solutions, it will be 
possible to understand how good the individual's study method is. 
Or the creation of a matching-image search game, in which visual memory skills 
can be developed. 
This activity can be developed entirely online and can last up to 1 hour. 

 
ACTIVITY 4: Interview 
Through the use of Meet (or another video calling application), different groups of 
students can interview former students of the school or classmates from the same 
class. The questions will be targeted and contextual to Activity 1. 
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ACTIVITY 5: Implementation of the artificial intelligence computer system 
The answers from activities 3 / 4 are to be entered into a system appropriately 
designed by the students. This system will return the prediction on the most 
appropriate study method. 
It will also allow the student to enter his or her own answers because the student 
interviewer must also be able to obtain a prediction about his or her situation. 
The system will be designed using the functions provided by Microsoft Excel for 
decision trees. 
For example, we can think of an Excel file in which several embedded and cascading 
'If' functions are exploited. The input of these functions and the difficulty of these 
functions will be defined by the number of input variables that the system will have 
to manage on its own.  The user will only see the questions that the system 
submits, but each of his or her choices will be handled by the functions below, like a 
decision tree 
This activity is scheduled to last 2 hours with students in the computer lab. 

 
Assessment - 
Evaluation 

 

Evaluation can vary depending on the activity carried out.  
It may be a process evaluation (based on the student's participation to the activity) 
or an outcome evaluation (based on the output realised). 

 
Presentation - 
Reporting - Sharing 

 

Documents and outputs foreseen by the different types of activities (a quiz, a 
crossword puzzle, a matching-image search game, an Excel file, etc). 

Extensions - Other 
Information 

 

 

 

     
This project has been funded with support from the European Commission. This document reflects the views only of the authors, and 

the Commission cannot be held responsible for any use, which may be made of the information contained herein. 
 

 

FACILITATE – AI 
LEARNING & CREATIVITY PLAN (L&C PLAN):  

GUESS WHO? 
 

1. Overview 

 
Title Guess who? 
Driving Question or 
Topic 

How can a decision tree algorithm support a classification problem such as 
identifying an artist from characteristics of his/her art work?  What kind of 
strategies can we adopt to improve our classification? 

 

Ages, Grades, … Age 15-19  9-13  grade   
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Duration, Timeline, 
Activities 

Number of learning: 
hours 6-8 h. 

Timeline/frame, calendar 
6*55 min 

Number of 
activities: 
6 activities 

 
Curriculum 
Alignment 

How to analyze a painting, taking in account different parameters, criteria or 
features.How to approach the world of artificial intelligence. Understanding how AI 
can impact real life. Understanding the logic of the decision tree as a basic 
classification algorithm used in the world of artificial intelligence. 
Develop your own decision tree model and turn it into a playful activity. 

 

Contributors, 
Partners 

School  

 

Abstract - Synopsis 

 

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 AI 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. 

References, 
Acknowledgement
s 

 
https://cdn.iste.org/www-
root/Libraries/Documents%20%26%20Files/Artificial%20Intelligence/AIGDEL_0820
-red.pdf 
http://www.pangeaformazione.com 
https://it.akinator.mobi/ 
www.PangeaFormazione.com 
https://sliceofml.withgoogle.com/#/ 
https://www.youtube.com/c/SefikIlkinSerengil/featured 
https://sefiks.com/2018/08/27/a-step-by-step-cart-decision-tree-example/  
https://steamygoeshybrid.eu 

 

 

 
2. FACILITATE AI Framework* 

 
Teachers’ 
Cooperation 

 

The teacher of the specific discipline of interest: Art ( literature, science, physical 
education). Her/his task is to assist students in choosing the different objects or 
specific terms of the discipline (e.g. list of tool bags), after the deep dive, the 
teachers are helping in identifying classification criteria and  dividing the items into 
groups and then classifying them. 
The IT  teacher guides students through the internet search for examples of web 
application of the classification. 
The math teacher: explains the mathematical background of the classification 
process (e.g. the Gini index and variance). 
The IT Teacher in  cooperation with the math teacher 2 explains how the decision 
tree works.  

FACILITATE-AI in 
Life (FiL) 
Organization 

 

 
Meeting with school teachers  

 

Action Plan 
Formulation 

Several teachers participate in creating the learning plan. The science and 

https://cdn.iste.org/www-root/Libraries/Documents%20%26%20Files/Artificial%20Intelligence/AIGDEL_0820-red.pdf
https://cdn.iste.org/www-root/Libraries/Documents%20%26%20Files/Artificial%20Intelligence/AIGDEL_0820-red.pdf
https://cdn.iste.org/www-root/Libraries/Documents%20%26%20Files/Artificial%20Intelligence/AIGDEL_0820-red.pdf
http://www.pangeaformazione.com/
https://it.akinator.mobi/
http://www.pangeaformazione.com/
https://sliceofml.withgoogle.com/#/
https://www.youtube.com/c/SefikIlkinSerengil/featured
https://sefiks.com/2018/08/27/a-step-by-step-cart-decision-tree-example/
https://steamygoeshybrid.eu/
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 Computer Science teachers are the co-leaders of the project. The teachers of Arts, 
Mathematics and IT or computer science participate in some specific activities. 
Implementation method: in presence / online or blended using a 
videoconference format: Google Meet / Zoom or similar. 
PHASE I: Understanding AI and the Visual grammar of seeing 
PHASE II: Creation of a Game 

* under development the final elements of the framework 

 
3. Objectives and Methodologies 

 
Learning Goals and 
Objectives 

 

Classify, recognize and define different styles and artists in art. 
Use a decision tree to classify study object data. 
• Understand how AI uses classification algorithms to make decisions and solve 
real-world problems. 
• Create a riddle game that simulates an AI classification algorithm applied to the 
specific discipline chosen: art. 

 
Learning Outcomes 
and expected 
Results  

 

• Recognize and define the different styles/materials/palette and artists in art 
history. 
Use a decision tree to classify study items. 
• Understand how AI uses classification algorithms to make decisions and solve 
real-world problems. 
• Create a riddle game that simulates an AI classification algorithm applied to the 
specific discipline chosen: art. 
● Be able to generalize the concept of classification to other context in the real 

life 

 
Prior Knowledge and 
Prerequisites 

 

Student should be able to 
● Be in an active mode since they are establishing their learning objectives, 

develop social skills and contribute to learning competences 
● Open up learning to new, real-world contexts, which involve learners 

themselves in hands-on activities, scientific investigation or 
complex  problem solving 

● Collect data or identify relevant data sets, use digital tools to analyze them, 
and represent data in various ways to facilitate problem-solving and 
decision-making 

● Basic math concept  
● Basic art history knowledge 

 
Expected result 
● Use digital tools to analyze data, and represent them in various ways to 

facilitate problem-solving and decision-making 
● Students formulate problem definitions suited for technology-assisted 

methods such as data analysis, abstract models and algorithmic thinking in 
exploring and finding solutions. 

● To design, plan and implement the use of digital technologies in the different 
stages of the learning process 

● to use digital technologies to support learners’ self regulated learning i.e. to 
enable learners to plan, monitor, reflect on their own learning, providing 
evidence of the progress, share insides and come up with creative solutions 
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Motivation, 
Methodology, 
Strategies, Scaffolds 

 

● Project-based  learning activities 
● Inquiry based learning activities 

 

 
● It is possible to better distribute the work by creating groups in which special 

needs students are supported by other students. In addition, everyone can 
take action, expressing their skills at their best and reach a level of greater 
satisfaction with respect to their work. 

● Instruction differentiation for students’ needs (learning styles, multi-modal 
representations, roles to students etc.) 

● Active students’ engagement, individual-team-classroom work 

 

4. Preparation and Means 

 
Preparation, 
Space 
Setting, 
Troubleshoot
ing Tips 

 

The teachers plan together the different activities, times and spaces. They prepare the 
material to be provided to the students and provide the bibliography for further 
information. 

 

Resources, 
Tools, 
Material, 
Attachments
, Equipment 

 

Students work in groups or alone, both in the classroom and in the laboratory. They must 
be able to organize their work, choose a representative, explain their reasoning. 
Teachers must have prepared all the material for the different activities: books, videos, 
websites, examples. 

 
With their own device: they can simulate on the platform in a faster and better organized 
way what is usually done manually.Manually : Sticky notes, chart paper, and/or a magnet 
board for each group might help them better visualize  their classification criteria. 
AI: Google documents, jambord, MIRO can be useful but not must-have 

● https://miro.com/about/ 
● https://www.canva.com/it_it/ 
● http://flowgorithm.org/ 
● https://www.assess.ai/  
● https://assess.com/the-impact-of-artificial-intelligence-in-education/ 

● https://www.americanprogress.org/article/future-testing-education-artificial-intelligence/ 

● https://blog.eera-ecer.de/artificial-intelligence-in-student-assessment/ 

● https://www.getmagicbox.com/ai-in-assessements/  

● https://medium.com/@roybirobot/how-intelligent-tutoring-systems-are-changing-education-
d60327e54dfb#:~:text=Intelligent%20Tutoring%20Systems%20(ITSs)%20are,one%2Don%
2Done%20curriculum 

 
Health and 
Safety 

 

Students and teachers work in a healthy and safe environment. No chemicals or hazard 
situations are involved. Take care of power cords on the floor before starting and outline 
the nearest escape routes. 

 
5. Implementation 

 
Instructional 
Activities, 
Procedures, 
Reflections 

 

This plan focuses on STEAME methodologies and involves teachers of Art History, 
Mathematics and IT. 
Its purpose is to bring students closer to AI, through the study of art and 
mathematics. It can be developed either at the end of the course of study, before 
the final exam, including all the historical periods of art carried out in the five years 

https://www.canva.com/it_it/
https://www.assess.ai/
https://assess.com/the-impact-of-artificial-intelligence-in-education/g
https://www.americanprogress.org/article/future-testing-education-artificial-intelligence/
https://blog.eera-ecer.de/artificial-intelligence-in-student-assessment/
https://www.getmagicbox.com/ai-in-assessements/
https://medium.com/@roybirobot/how-intelligent-tutoring-systems-are-changing-education-d60327e54dfb#:~:text=Intelligent%20Tutoring%20Systems%20(ITSs)%20are,one%2Don%2Done%20curriculum
https://medium.com/@roybirobot/how-intelligent-tutoring-systems-are-changing-education-d60327e54dfb#:~:text=Intelligent%20Tutoring%20Systems%20(ITSs)%20are,one%2Don%2Done%20curriculum
https://medium.com/@roybirobot/how-intelligent-tutoring-systems-are-changing-education-d60327e54dfb#:~:text=Intelligent%20Tutoring%20Systems%20(ITSs)%20are,one%2Don%2Done%20curriculum
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or at the end of the single year, taking into consideration the whole program 
carried out in the same year. 

 
Activity I 
The Art  teacher will show 10–20 pictures of paintings to the students asking them 
to group them based on their own preferred criteria. 
Each student or group explains to the class how they have grouped the items and 
what characteristics the elements of a given category have in common. 
Moment of reflection 
How did you classify the different characteristics? 
What is your classification method compared to that of the other groups? How 
would art experts organize the different characteristics or aspects? 
• What can be done to teach a computer to classify the different elements of the 
paintings? 
 Explain the objectives of these activities: understand how AI analyzes and classifies 
information. 
Students  will think about ways in which AI could be applied to solve problems 
relevant to their courses. 
Explain to them that they will create a guessing game that will simulate an AI 
classification process. 

 
Activity 2 
With the help of the IT teacher the students are encouraged to understand how 
data, or information, can be represented (graphs, diagrams, models, logic models, 
Venn diagrams, mind maps or infographics). 
Encourage students to investigate what artificial intelligence is and how AI is used 
to support decision making on datasets. 
Analyze decision trees as a basic tool for classification 

 
Activity 3 
The math teacher introduces the math part that underlies the decision trees. 
Together with the IT teacher he/she will follow the students in the elaboration of 
different decision trees. 

 
Activity 4 
In this activity, students will see real-world problems that can be solved by AI with 
classification algorithms. 
Through the use of the Flowgorithm software, the teacher assigns a problem and 
guides the students to reduce the problem into sub-problems and solve them step 
by step (problem solving). This activity is the basis of the development of a decision 
tree 

 
Activity 5 
Students can practice building decision trees with a free online decision tree 
simulator. 

 
Activity 6 
In this phase, students will develop their own decision trees to classify information 
in their paintings and will use their decision trees to simulate a question-based 
game that simulates an artificial intelligence algorithm. 
In groups they will try to guess an artist. 
In groups they will try to guess an artist based on specific characteristics. 
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Assessment - 
Evaluation 

 

Teachers develop a series of indicators that take into account the different aspects 
of working in groups and as individuals. 

Presentation - 
Reporting - Sharing 

 

Students, working in small groups, will develop their own decision trees to 
classify information from their coursework and they will use their decision trees 
to simulate a Questions game. Each round, one group will  pick one decision tree 
to work with. One student will secretly choose an item that would fall into only 
one  category (leaf) on that tree. Then, another person will act as the AI, using 
only the questions and branches on  the decision tree to try to guess the other 
player’s item. Then, the group will move to the next round and test  another tree. 
  

Extensions - Other 
Information 

 

It could be expanded to classify books, novels, songs or music. 

If students enjoy working with a classifier, they can actually build one with 
Python/Excel or any other programming language 

 

Resources for the development of the FACILITATE AI Learning and Creativity Plan 
Template  

In the case of learning AI by project based activity 

 

FACILITATE AI Prototype/Guide for Learning & Creativity Approach 

Action Plan Formulation 

 

Major steps in the FACILITATE AI learning approach: 
 

STAGE I: Preparation by one or more teachers 

 

 
1. Formulating initial thoughts on the thematic sectors/areas to be covered 
2. Engaging the world of the wider environment / work / business / parents / society / environment/ 

ethics 
3. Target Age Group of Students - Associating with the Official Curriculum - Setting Goals and 

Objectives 
4. Organization of the tasks of the parties involved - Designation of Coordinator - Workplaces etc. 

 

STAGE II: Action Plan Formulation (Steps 1-18)  
 

Preparation (by teachers) 
 

 

1. Relation to the Real World – Reflection 
2. Incentive – Motivation 
3. Formulation of a problem (possibly in stages or phases) resulting from the above 

 

Development (by students) – Guidance & Evaluation (in 9-11, by teachers) 
 

 

0. Background Creation - Search / Gather Information 
0. Simplify the issue - Configure the problem with a limited number of requirements 
0. Case Making - Designing - identifying materials for building / development / creation 
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0. Construction - Workflow - Implementation of projects 
0. Observation-Experimentation - Initial Conclusions 
0. Documentation - Searching Thematic Areas (AI fields) related to the subject under study – 
Explanation based on Existing Theories and / or Empirical Results 
0. Gathering of results / information based on points 7, 8, 9 
0. First group presentation by students 
 

Configuration & Results (by students) – Guidance & Evaluation (by teachers) 
 

 

0. Configure AI models to describe / represent / illustrate the results 
0. Studying the results in 9 and drawing conclusions, using 12 
0. Applications in Everyday Life - Suggestions for Developing 9 (Entrepreneurship - FIL Days) 
 

Review (by teachers) 
 

 

0. Review the problem and review it under more demanding conditions 
 

Project Completion (by students) – Guidance & Evaluation (by teachers) 
 

 

0. Repeat steps 5 through 11 with additional or new requirements as formulated in 15 
0. Investigation - Case Studies - Expansion - New Theories - Testing New Conclusions 
0. Presentation of Conclusions - Communication Tactics. 
 

STAGE III: FACILITATE AI Actions and Cooperation in Creative Projects for 
school students 

 
Title of Project: Guess who?  
Brief Description/Outline of Organizational Arrangements / Responsibilities for Action 

 
STAGE Activities/Steps 

Teacher 1(T1)  
Cooperation with T2 
and student guidance 

Activities /Steps 
By Students 
Age Group: 15-19 

Activities /Steps 
Teacher 2 (T2) 
Cooperation with T1 and  
student guidance 

    
A Preparation of steps 1,2,3  Cooperation in step 3 

B Guidance in step 9 4,5,6,7,8,9,10 Support guidance in step 9 

C Creative Evaluation 11 Creative Evaluation 

D Guidance 12 Guidance 

E Guidance 13 (9+12) Guidance 

F Organization (FIL) 
FACILITATE-AI in Life 

14 
Meeting with Business representatives 

Organization (FIL) 
FACILITATE-AI in Life 

 
G Preparation of step 15  Cooperation in step 15 

H Guidance 16 (repetition 5-11) Support Guidance 

I Guidance  17 Support Guidance 

K Creative Evaluation 18 Creative Evaluation 
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FACILITATE – AI 
LEARNING & CREATIVITY PLAN (L&C PLAN):  

AI Virtual Doctor 
 

1. Overview 

 
Title AI Virtual Doctor 
Driving Question or 
Topic 

● Can we predict the disease from given symptoms? 
● How do computers and human can interact in natural language? 
● Can we create a virtual doctor to give us medical advice when symptoms 

are presented?  

 
Ages, Grades, … Ages: 16-18 

 

10th - 12th grade  

Duration, Timeline, 
Activities 

14 Learning hours 8*60 min 

 

 6 activities 

Curriculum 
Alignment 

 

Contributors, 
Partners 

Investigating symptoms and related diseases correlation. 
Understanding the importance of multiple factors for diagnosis. 
Using AI tools such as Natural Language Processing (NLP) to create a virtual doctor 
(similar to virtual assistants). 

 
Abstract - Synopsis 

 

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. 

References, 
Acknowledgements 

 
https://thestempedia.com/project/virtual-doctor-using-nlp-extension-in-
pictoblox/ 

 
2. FACILITATE AI Framework* 

 
Teachers’ 
Cooperation 

 

Teacher 1 (T1)- Computer Science  
Teaching basic concepts of NLP 
Teacher 2 (T2)- Biology 
Teaching symptom-diagnosis correlation 
Teacher 1 will cooperate with Teacher 2 through all the stages 

FACILITATE-AI in 
Life (FiL) 
Organization 

The ultimate goal is to develop a prototype AI Virtual Doctor that can provide 
medical advice if given patient symptoms. The importance of application in real life 
is evident with numerous advantages, such as minimizing diagnosis time and cost, 
assessing multiple factors and predicting possible disease outputs, etc. 



279 
 

  
Action Plan 
Formulation 

 

STAGE I: T1 presents basic concepts of Machine Learning and NLP applications and 
T2 teaches students basic symptomatology of some example diseases to 
understand data correlation. 
STAGE II: T1 and T2 guide the students through the development of an NLP based 
virtual doctor with PictoBlox (Scratch) 
STAGE II: The teachers along with the student test the virtual doctor with multiple 
input symptom data. More questions will arise concerning system possible 
weaknesses and propositions for optimization can be generated along this final 
stage. 

 
3. Objectives and Methodologies 

 
Learning Goals and 
Objectives 

 

Upon completion of this L&C Plan students should be able to: 
1. Identify data correlations between diseases examples and given 

symptoms  
2. Understand NLP basics (human-computer interaction) 
3. Use NLP tools to develop AI Virtual Doctor  
4. Understand the interaction between computers and humans in natural 

language. 

 
Learning Outcomes 
and expected 
Results  

 

Students will learn the basics concepts of Natural Language Processing and its 
application on virtual assistants such as the virtual doctor. Once completed they will 
have the opportunity to experiment with the prototype and understand the 
constraints when developing such applications. Familiarization with AI tools will be 
one of the most valuable outcomes of this L&C Plan to motivate them and unravel 
the “black box” of AI applications in our everyday lives.  

 
Prior Knowledge 
and Prerequisites 

 

Basic scratch SW familiarization. 

Motivation, 
Methodology, 
Strategies, Scaffolds 

 

Detecting relations of symptoms with specific diseases in the framework of this L&C 
Plan, apart from consisting an important step towards understanding NLPs, can be 
an excellent point of starting interest for studying life sciences related majors. 
When it comes to methodology, once understanding of basics NLP concepts is 
achieved, training the test classifier will be initiated. Moreover, various roles can be 
assigned to each student of the developers group. One student may research 
symptomatology of specific diseases, another can identify data sources for the 
training phase of the algorithms.  

 

 

 
4. Preparation and Means 

 
Preparation, Space Setting, 
Troubleshooting Tips 

 

Computer Science teachers and IT can assist the teachers and the 
students to train and test the NLP model. 

Resources, Tools, Material, 
Attachments, Equipment 
(for Teachers & Students) 

 

Pictoblox platform  
MIT_Machine Learning explained (https://mitsloan.mit.edu/ideas-
made-to-matter/machine-learning-explained ) 
pandas library allows you to easily manipulate data, graphing 
resources (matplotlib, seaborn) 

https://thestempedia.com/project/virtual-doctor-using-nlp-extension-in-pictoblox/
https://mitsloan.mit.edu/ideas-made-to-matter/machine-learning-explained
https://mitsloan.mit.edu/ideas-made-to-matter/machine-learning-explained
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5. Implementation 

 
Instructional Activities, 
Procedures, Reflections 

 

The first 4 hours will consist of setting the theoretical background of NLPs. Six 
classroom activities will take place. 
Activity 1. Introduction to NLP (Definition, examples, understanding the 
interaction between computers and humans in natural language. 
Activity 2. PictoBlox Platform exploration  
Activity 3. Data collection from open source databases or custom. 
Activity 4: Training the Text Classifier. Start training the text data for diseases 
to Pictoblox. Add text data in classes, i.e the symptoms for three diseases, 
COVID-19, Malaria, and Diabetes. 
Activity 5: Final Script for the Virtual Doctor Using NLP 
Begin to write the script that to make the virtual doctor say the name of the 
disease we have after we tell him our symptoms. 
Activity 6: Conclusion. To escalate the project instead of typing your symptoms 
you can use speech recognition blocks to recognize your voice and then 
diagnosis the diseases. 

 
Assessment - Evaluation 

 

Assessment and formative evaluation processes will be continuous with 
testing.  

 
Presentation - Reporting 
- Sharing 

 

Once the 5th activity is completed students can invite teachers and other 
students to experiment with the virtual doctor tool.  

 

Resources for the development of the FACILITATE AI Learning and Creativity Plan 
Template  

In the case of learning AI by project based activity 

 

FACILITATE AI Prototype/Guide for Learning & Creativity Approach 

Action Plan Formulation 

 

Major steps in the FACILITATE AI learning approach: 
 

STAGE I: Preparation by one or more teachers 

 
1. Formulating initial thoughts on the thematic sectors/areas to be covered 
2. Engaging the world of the wider environment / work / business / parents / society / environment/ 

ethics 
3. Target Age Group of Students - Associating with the Official Curriculum - Setting Goals and 

Objectives 
4. Organization of the tasks of the parties involved - Designation of Coordinator - Workplaces etc. 

 

STAGE II: Action Plan Formulation (Steps 1-18)  
 

Preparation (by teachers) 
 

1. Relation to the Real World – Reflection 
2. Incentive – Motivation 
3. Formulation of a problem (possibly in stages or phases) resulting from the above 
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Development (by students) – Guidance & Evaluation (in 9-11, by teachers) 
 

0. Background Creation - Search / Gather Information 
0. Simplify the issue - Configure the problem with a limited number of requirements 
0. Case Making - Designing - identifying materials for building / development / creation 
0. Construction - Workflow - Implementation of projects 
0. Observation-Experimentation - Initial Conclusions 
0. Documentation - Searching Thematic Areas (AI fields) related to the subject under study – 
Explanation based on Existing Theories and / or Empirical Results 
0. Gathering of results / information based on points 7, 8, 9 
0. First group presentation by students 
 

Configuration & Results (by students) – Guidance & Evaluation (by teachers) 
 

0. Configure AI models to describe / represent / illustrate the results 
0. Studying the results in 9 and drawing conclusions, using 12 
0. Applications in Everyday Life - Suggestions for Developing 9 (Entrepreneurship - FIL Days) 
 

Review (by teachers) 
 

0. Review the problem and review it under more demanding conditions 
 

Project Completion (by students) – Guidance & Evaluation (by teachers) 
 

0. Repeat steps 5 through 11 with additional or new requirements as formulated in 15 
0. Investigation - Case Studies - Expansion - New Theories - Testing New Conclusions 
0. Presentation of Conclusions - Communication Tactics. 
 

STAGE III: FACILITATE AI Actions and Cooperation in Creative Projects for 
school students 

Title of Project: _________________________ 
Brief Description/Outline of Organizational Arrangements / Responsibilities for Action 

 
STAGE Activities/Steps 

Teacher 1(T1)  
Cooperation with T2 
and student guidance 

Activities /Steps 
By Students 
Age Group: ____ 

Activities /Steps 
Teacher 2 (T2) 
Cooperation with T1 and  
student guidance 

    
A Preparation of steps 1,2,3  Cooperation in step 3 

B Guidance in step 9 4,5,6,7,8,9,10 Support guidance in step 9 

C Creative Evaluation 11 Creative Evaluation 

D Guidance 12 Guidance 

E Guidance 13 (9+12) Guidance 

F Organization (FIL) 
FACILITATE-AI in Life 

14 
Meeting with Business representatives 

Organization (FIL) 
FACILITATE-AI in Life 

 
G Preparation of step 15  Cooperation in step 15 

H Guidance 16 (repetition 5-11) Support Guidance 

I Guidance  17 Support Guidance 

K Creative Evaluation 18 Creative Evaluation 
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Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the 
European Union or the European Education and Culture Executive Agency (EACEA). Neither the European Union nor EACEA can be held responsible for 
them. 
 

FACILITATE – AI 
LEARNING & CREATIVITY PLAN (L&C PLAN):  

AI PROFESSION ORIENTATION CHATBOT 
 

1. Overview 

 
Title AI Profession Orientation Chatbot 

 
Driving Question or 
Topic 

Can an AI-based chatbot help students choose the profession they want to 
follow? How to create an AI-based chatbot? What are the AI fields usually used 
for the development of such chatbots? 

 
Ages, Grades, … Ages: 16-18 11-12th grade 

 
 

Duration, Timeline, 
Activities 

6-7 hours 4*60 min, 1*40 min, 1*120min 6 activities 

 
Curriculum 
Alignment 

Artificial Intelligence (AI), Machine Learning (ML), Deep Learning (DL), 
Unsupervised Learning  

Contributors, 
Partners 

 

Abstract - Synopsis 

 

Career guidance in the era of 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 AI 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.  

 
References, 
Acknowledgements 

[1] https://openai.com/blog/chatgpt/ A new cutting-edge AI chatbot that can be 
used as motivation for the purposes of this L&C Plan. 
[2] https://juji.io/ This is Juji Studio that will be used for deploying an AI chatbot for 
the purposes of this L&C Plan.  
[3]https://eic.eismea.eu/challenges/solution/jobiri-1degai-based-digital-career-
advisor/about This is the first AI based digital career advisor, Jobiri. It can be used 
as a first reference on what is available for profession orientation. 

 

 
2. FACILITATE AI Framework* 

 
Teachers’ 
Cooperation 

 

Teacher 1 (T1): Computer Science  
Teacher 2 (T2): Sociology/ Humanity  

 

https://openai.com/blog/chatgpt/
https://juji.io/
https://eic.eismea.eu/challenges/solution/jobiri-1degai-based-digital-career-advisor/about
https://eic.eismea.eu/challenges/solution/jobiri-1degai-based-digital-career-advisor/about
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FACILITATE-AI in 
Life (FiL) 
Organization 

 

Meeting with industry representatives, researchers, or other professionals to discuss 
the required skills needed in their own professions as real-life examples for career 
orientation. 

 
Action Plan 
Formulation 

 

STAGE I: Preparation by T1 & T2  
Steps 1-4: Teacher 1 presents an introduction on artificial intelligence, machine 
learning, deep learning and provide some current example applications. T1 then 
explains how AI based chatbots can be developed. Basic concepts of cognitive 
intelligence and reinforcement learning can be introduced in this step. Once the 
introduction is completed, teacher 2 provides insights on multiple career choices and 
on how personality and specific skills can be assessed. Then, teachers discuss with the 
students, examples of existing AI chatbots and brainstorm on possible applications. AI 
methods used in these example applications can be further discussed during this step. 

 
STAGE II: Action plan formulation 
Preparation steps 1-3: T1 demonstrates existing AI-based chatbots to engage 
students. A strong example will be the recently released OpenAI’s ChatGPT [1] 
chatbot. T1 will present thus large language model and elaborate on how this was 
trained using a machine learning technique known as unsupervised learning. T1 
explains that this AI chatbot was trained on a large corpus of text data, without any 
explicit labels or guidance, in order to learn the patterns and structures of natural 
language. This allows it to generate text that is coherent and relevant to the input it 
receives and enables it to assist with a variety of tasks. Students have hands-on 
experience on the chatbot and experiment with its capabilities and limitations. 

 
Towards the scope of creating a career guidance chatbot, T2 discusses the importance 
of profession orientation for and with the students. Development steps 4-10: 
Students gather additional information on existing AI chatbots used for profession or 
career orientation. Teachers along with the students explore the basics of machine 
learning, deep learning, unsupervised learning, natural language processing, 
reinforcement learning and understand why these are used in the development of 
these chatbots. T1 then introduces Juji [2] platform for developing a cognitive AI 
chatbot. Juji Studio provides an intuitive graphical user interface (GUI) for non-IT 
professionals or anyone to rapidly create, customize, test, deploy, and manage AI 
chatbots with no code or IT support. Born with advanced human soft skills (cognitive 
intelligence), such a chatbot can automate human-human interactions at scale and 
accomplish non-trivial tasks empathetically and responsibly. Students get familiar 
with Juji Studio, and the steps needed for developing a chatbot on their own. Students 
develop their own AI chatbot that will provide profession orientation. 

 
Configuration and results steps 11-14: Students present their initial results to the 
classroom and to the teachers. T1 can elaborate on the goal of these Juji chatbots to 
give them advanced human soft skills such as emotional intelligence so that they could 
connect with users on a more human level than existing systems have. Explore where 
Juji chatbot is already used to motivate students (for example staff members at the 
University of Illinois were able using Juji chatbot, to create and manage their custom 
A.I. chatbot and scale their student recruitment operations). 

 
Review Step 15: Teachers will review the developed chatbot. 

 
Completion and evaluation steps 16-18: Students will complete the project and 
teachers will evaluate the results. Communication tactics of the results will be 
discussed. 
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3. Objectives and Methodologies 

 
Learning Goals and 
Objectives 

 

Upon completion of this L&C Plan, students will get familiarized with the AI 
methods used for chatbots and will develop their own example for profession 
orientation.   

 
Learning Outcomes 
and expected 
Results  

 

Understand basic AI methods used for chatbot development  
Develop a cognitive AI based chatbot 
Explore how specific soft skills are related to specific professions  
Self-reflect, communication skills enhancement  

 
Prior Knowledge 
and Prerequisites 

 

Handling basic functionalities of Microsoft Excel would be useful when building 
their own chatbot in the proposed platform. No programming knowledge is 
needed. 

 
Motivation, 
Methodology, 
Strategies, Scaffolds 

 

One of the most frequent question school students have when reaching the last 
grades (even sooner than that), is “What profession should I choose?”. Many 
schools provide career orientation to their students through self-assessment tests 
and other relevant activities. The driving thought for practicing this L&C Plan in 
schools, is to explore how AI can help the students towards choosing the optimum 
profession choice and more specifically “can an AI chatbot accomplish that”?  
When it comes to AI chatbots in the latest years, few examples have worked well 
at specific tasks but with several limitations. To initially motivate students the 
teachers can demonstrate in the classroom how the best AI chatbots work today. 
More specifically, teachers can demonstrate OpenAI’s latest achievement, the 
“ChatGPT” [1] chatbot who has proven to be a new cutting-edge A.I. chatbot able 
to make jokes, write code, explain difficult scientific concepts and much more.  
This is a project-based learning plan where students will create their own chatbot 
through the proposed Juji platform. This process will enhance critical thinking. 
Moreover, to develop communication skills, students can be assigned with roles. 
One role is research on existing career orientation AI-based applications. Jobiri can 
be used as a first example for existing AI tools [3]. Another role is designing the 
questions that will be included in the training of their chatbot. Other roles include 
testing the limits of their chatbot and propose optimization ideas. Finally, multiple 
student groups can create their own Juji chatbot and compare their results, which 
will foster team-classroom work, active engagement, and improvement of their 
communication skills. 

 

 
4. Preparation and Means 

 
Preparation, Space 
Setting, Troubleshooting 
Tips 

 

The teacher presents and demonstrates the needed resources though a 
projector. One computer per student group is the minimum requirement. 

Resources, Tools, 
Material, Attachments, 
Equipment 
(for Teachers & Students) 

 

● The following tool can be used as an initial inspiration to experiment 
with what is considered the best AI chatbot today: 
https://openai.com/blog/chatgpt/ 

● Juji will be used to create AI chatbot without coding: https://juji.io/ 

 

 

https://openai.com/blog/chatgpt/
https://juji.io/
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5. Implementation 

 
Instructional Activities, 
Procedures, Reflections 

 

To use this L&C Plan teachers and students can follow the next activity steps: 
Activity 1: Introduction to AI, ML, DL and their application today, performed by 
the teachers as described in STAGE I (60 min).  
Activity 2: T1 demonstrates existing AI-based chatbots to engage students and 
students experiment with OpenAI’s new cutting edge ChatGPT chatbot. 
Teachers and students discuss how this chatbot works (40 min). 
Activity 3: Students perform initial research on existing AI chatbots used for 
profession or career orientation (60 min).  
Activity 4: Students get familiar with the Juji platform, and the steps needed for 
developing a chatbot on their own. They form groups and assign roles for the 
design, development, and testing steps (60 min). 
Activity 5: Students develop their own AI chatbot that will provide profession 
orientation (120 min). 
Activity 6: Students present their chatbots to everyone (classmates and 
teachers) (60 min), presentation time may vary depending on the number of 
student groups.  

 
Assessment - 
Evaluation 

 

Teachers and students review the developed chatbots and test each group’s 
chatbot. They all provide feedback and reflect on their learning process. 

 

Presentation - 
Reporting - Sharing 

 

Students present their chatbots to everyone (classmates and teachers). They 
can also publish their chatbot (see Juji publishing options).  

Extensions - Other 
Information 

 

 

 

 

Resources for the development of the FACILITATE AI Learning and Creativity Plan 
Template  

In the case of learning AI by project based activity 

 

FACILITATE AI Prototype/Guide for Learning & Creativity Approach 

Action Plan Formulation 

 

Major steps in the FACILITATE AI learning approach: 
 

STAGE I: Preparation by one or more teachers 

 

 
1. Formulating initial thoughts on the thematic sectors/areas to be covered 
2. Engaging the world of the wider environment / work / business / parents / society / environment/ 

ethics 
3. Target Age Group of Students - Associating with the Official Curriculum - Setting Goals and 

Objectives 
4. Organization of the tasks of the parties involved - Designation of Coordinator - Workplaces etc. 
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STAGE II: Action Plan Formulation (Steps 1-18)  
 

Preparation (by teachers) 
 

 

1. Relation to the Real World – Reflection 
2. Incentive – Motivation 
3. Formulation of a problem (possibly in stages or phases) resulting from the above 

 

Development (by students) – Guidance & Evaluation (in 9-11, by teachers) 
 

 

0. Background Creation - Search / Gather Information 
0. Simplify the issue - Configure the problem with a limited number of requirements 
0. Case Making - Designing - identifying materials for building / development / creation 
0. Construction - Workflow - Implementation of projects 
0. Observation-Experimentation - Initial Conclusions 
0. Documentation - Searching Thematic Areas (AI fields) related to the subject under study – 
Explanation based on Existing Theories and / or Empirical Results 
0. Gathering of results / information based on points 7, 8, 9 
0. First group presentation by students 
 

Configuration & Results (by students) – Guidance & Evaluation (by teachers) 
 

 

0. Configure AI models to describe / represent / illustrate the results 
0. Studying the results in 9 and drawing conclusions, using 12 
0. Applications in Everyday Life - Suggestions for Developing 9 (Entrepreneurship - FIL Days) 
 

Review (by teachers) 
 

 

0. Review the problem and review it under more demanding conditions 
 

Project Completion (by students) – Guidance & Evaluation (by teachers) 
 

 

0. Repeat steps 5 through 11 with additional or new requirements as formulated in 15 
0. Investigation - Case Studies - Expansion - New Theories - Testing New Conclusions 
0. Presentation of Conclusions - Communication Tactics. 
 

STAGE III: FACILITATE AI Actions and Cooperation in Creative Projects for 
school students 

 
Title of Project: _________________________ 
Brief Description/Outline of Organizational Arrangements / Responsibilities for Action 

 
STAGE Activities/Steps 

Teacher 1(T1)  
Activities /Steps 
By Students 

Activities /Steps 
Teacher 2 (T2) 
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Cooperation with T2 
and student guidance 

Age Group: ____ Cooperation with T1 and  
student guidance 

    
A Preparation of steps 1,2,3  Cooperation in step 3 

B Guidance in step 9 4,5,6,7,8,9,10 Support guidance in step 9 

C Creative Evaluation 11 Creative Evaluation 

D Guidance 12 Guidance 

E Guidance 13 (9+12) Guidance 

F Organization (FIL) 
FACILITATE-AI in Life 

14 
Meeting with Business representatives 

Organization (FIL) 
FACILITATE-AI in Life 

 
G Preparation of step 15  Cooperation in step 15 

H Guidance 16 (repetition 5-11) Support Guidance 

I Guidance  17 Support Guidance 

K Creative Evaluation 18 Creative Evaluation 

 

     
Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the 
European Union or the European Education and Culture Executive Agency (EACEA). Neither the European Union nor EACEA can be held responsible for 
them. 
 

FACILITATE – AI 
LEARNING & CREATIVITY PLAN (L&C PLAN):  

Image-Sound Recognition and Generation using Datasets 
 

1. Overview 

 
Title Image-Sound Recognition and Generation using Datasets 
Driving Question or 
Topic 

How effective are machines in image-sound recognition and generation? 

Ages, Grades, … 12-15 K-12 grade level selection  
Duration, Timeline, 
Activities 

3 learning hours 3 * 40 min 4 activities 

Curriculum 
Alignment 

 

Contributors, 
Partners 

 

Abstract - Synopsis 

 

How to analyze a dataset. How a computer analyze a picture comparison with 
human analysis. How computer vision and AI can have an effect in day to day 
activities. Use face recognition for your own benefits in for of a interactive game 
in classroom. Use image grouping technology in class to see first hand how it can 
be a daily useful tool in our hands 

References, 
Acknowledgements 
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2. FACILITATE AI Framework 

 
Teachers’ 
Cooperation 

 

Teacher 1: Computer Science Teacher (IT) - Introduces the technical aspects of all 
AI-based activities.   

 
Teacher 2: of the specific discipline of interest, e.g. literature, science, physical 
education, art, with the role to assist students in the activities and help them be 
separated in teams, guiding them through the internet search for examples and 
solutions 

FACILITATE-AI in 
Life (FiL) 
Organization 

 

Meeting with an AI Expert (from University and/or Industry) 

Action Plan 
Formulation 

 

The two teachers formulate the following steps, collaboratively: 
● Preparation 
● Development of Activities 
● Guidance  
● Review of Activities 
● Evaluation of Activities 

 
3. Objectives and Methodologies 

 
Learning Goals and 
Objectives 

 

● Image processing 
● Create Computer generated images 
● Image analysis with computer vision and AI 
● Create a game so the students can use and understand better face 

recognition tools 

  
After the conclusion of activities. Students will be more familiar with AI and 
image processing using a machine. More specifically.  
Students will be able to: 

 

 
1. Work with large datasets and find ways to filter those datasets 
2. Pick characteristic images inside a picture that make this picture 

different than others 
3. Work as a team to achieve a goal 
4. Successfully use an image recognition software 
5. Group their pictures based on a face recognition feature  
6. Know more about Image recognition and dataset manipulation 

 
Learning Outcomes and 
expected Results  

 

● Understand different application of image recognition  
● Familiarize ourselves with different datasets 
● Create games to use existing tools for image clustering and face 

recognition 
● Be able to understand image recognition and face id in real life with day 

to day examples  

Prior Knowledge and 
Prerequisites 

 

● Open up learning to new, real-world contexts, which involve learners 
themselves in hands-on activities 

● Be active since they are establishing their learning objectives, develop 
social skills and contribute to learning competences 
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● Interact and work well with team members  
● Cooperate with teacher and classmates  
● Work as a team to find out the solution of a problem  

 
Expected skills after the completion: 

 

 
● Collect data or identify relevant data sets, use digital tools to analyze 

them, and represent data in various ways to facilitate problem-solving 
and decision-making 

● Improvement of the values of team work 
● Better understanding of real work application of Ai technology 

 
Motivation, Methodology, 
Strategies, Scaffolds 

 

● Branstorming and discussion about face and voice 
● Exploration activities 
● Team building activities 
● Game play for better understanding and familiarize with the tools 
● Promote collective work without dismiss individual improvement 

 
4. Preparation and Means 

 
Preparation, 
Space Setting, 
Troubleshooting 
Tips 

 

Activities 1,2 are suggested for class environment  
Activity 3 can be done nicely outside  
And activity 4 can take place both outside and in the classroom 

 

Resources, Tools, 
Material, 
Attachments, 
Equipment 
(for Teachers & 
Students) 

 

Students will work in teams and will have to discuss together to understand and 
present the results of computer vision today. 

 

 
1. https://www.whichfaceisreal.com/index.php: Αn online game showing us two 

images on photograph and one computer generated image. Goal is to find the 
photograph 

2. https://cocodataset.org/#explore: An online huge image dataset(120.000 + 
images )that we can narrow down based on preexisting labels 

3. https://play.google.com/store/apps/details?id=com.luxand.facerecognition: An 
app both for android an iOS of the Luxand face apps family used for face 
recognition if you teach it your name it will remember you! 

4. https://experiments.withgoogle.com/bird-sounds: Experiment about the 
recognition of the bird sounds 

 
Health and 
Safety 

 

Students and teachers work in a healthy and safe environment. No chemicals or 
hazard situations are involved. 

 
5. Implementation 

 
Instructiona
l Activities, 

This plan focuses on STEAME methodologies and fun activities to help children familiarize 
themselves with computer vision and AI, datasets and image-sound recognition. The main 
teacher will be the one of Computer Science or IT, but help and assistance will be 

https://www.whichfaceisreal.com/index.phpA
https://cocodataset.org/#explore
https://play.google.com/store/apps/details?id=com.luxand.facerecognition
https://experiments.withgoogle.com/bird-sounds
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Procedures, 
Reflections 

 

provided from STEAME teacher ( Art ) for Activity 1 and Activity 2 (Photograph and image 
analysis). Also PA teacher will be able to help with activity 3 maybe during gym class. 

 
Activity 1: Guess Who? Human or Computer? 

 
In this activity our goal is for students to realize the progress of computer generate 
images. Since computer can create so perfect images that we can say for sure which is 
real and which is fake, it stands to reason that with similar mechanics it  will be able to 
analyze a face as well. Kids will be guessing between two face images which one is a 
photograph and which one is generated by computer. 

 

 
● Step1: Teacher shows the classroom two pictures. 

(https://www.whichfaceisreal.com/index.php). 
● Step 2: Each student must guess which image is a photo taken by a human and   which 

is a picture created by a computer. 
● Step 3: After 10 images Students compare scores and discuss. 
● Step 4: Students try 10 more times. 

 
Assessment - Evaluation 

 
The correct guesses were as expected? We can see that computer generated face image is 
almost indistinguishable from real photograph. Stand to reason that computer can 
recognize human faces. 

 
Activity 2:  Coco Explore and Bird Sounds 
  
Coco Explore has a huge data set which the students will dive through and after the 
activity they will be able to select specifics labels to narrow down their dataset. For 
example the will be able to find all images that have a car AND a dog.  
  
● Step 1: Students form small teams. 
● Step 2: Every team opens coco dataset (https://cocodataset.org/#explore). 
● Step 3 There are thousands of images which can be filtered by selecting some labels ( 

e.g. cat, dog, bird, sheep etc.) Student use the labels to narrow down the dataset try 
different combination to see different results. 

● Step 4:  Locate the labels in each picture. 

 
Assessment - Evaluation 

 
Discussion can you see daily application of programs like this? 
Can we recognize bird sounds? Can we group this data? 
(https://experiments.withgoogle.com/bird-sounds)  

 

 

 

Activity 3: Face Recognition (Spy Agency) 

 
In this activity will use a face recognition app Luxand. We will create a game for the 
students where they will be spies with hidden identities. Only way to find who is who is 
with their specific tablet so everyone will be scanning each other to learn their name and 

https://www.whichfaceisreal.com/index.php
https://cocodataset.org/#explore
https://experiments.withgoogle.com/bird-sounds
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their base. Students will have good time while learning and using a very innovative face id 
software. 

 

 
● Step 1: Make teams 3-4 students per team (IMPORTANT: students must not know 

their team or team members) and create bases for the teams ( maybe with some 
desks). 

● Step 2: Have a tablet per team with 
(https://play.google.com/store/apps/details?id=com.luxand.facerecognition 
installed). 

● Step 3: The teacher or an elected Head Spy scan each team member and gives a code-
name with the app. This process must be done in secret. 

● Step 4: One member per team must be the security of the agency and the rest are the 
spies. 

● Step 5: Spies try to get into their base. Security team member scans each spy and 
allow or decline access via the app. 

 
Assessment - Evaluation 

 
After everyone found their team you can run the game again with different roles. Is it 
possible to trick the security with a picture of another member or with a mask or 
sunglasses? Where you can find similar technology in daily life 

 
Activity 4: Google photos  

 
One other platform we will use in our activities is google photos. Here the students will 
take pictures of each other then they will see how google photos pick out the faces inside 
a photo and then can even group their photo gallery by searching a specific face. 

 

 
● Step 1: Take pictures of the students in random groups. 
● Step 2: After you have taken several photos in different combinations take a photo or 

two of each student and then a couple group photos. 
● Step 3: Open Google photos (e.g. Gallery app, Discover menu), if you select one photo 

and go to more you can see the faces of the people in the photo, and you can add 
names. 

● Step 4: Select one face it will find all other pictures with the same person. 

 
Assessment - Evaluation 

 
Discussion Some faces might not recognized in the group photo, why is that? Can you 
think of reasons that grouping can be useful? 

 

https://play.google.com/store/apps/details?id=com.luxand.facerecognition
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Discovering ‘Elpi’ at the Gallery photos… 

 
Presentatio
n - 
Reporting - 
Sharing 

 

Documents, outputs, artifacts, products produced by the students with references, web 
links etc., for sharing to media 

 

Resources for the development of the FACILITATE AI Learning and Creativity Plan 
Template  

In the case of learning AI by project based activity 

 

FACILITATE AI Prototype/Guide for Learning & Creativity Approach 

Action Plan Formulation 

 

Major steps in the FACILITATE AI learning approach: 
 

STAGE I: Preparation by one or more teachers 

 
1. Formulating initial thoughts on the thematic sectors/areas to be covered 
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2. Engaging the world of the wider environment / work / business / parents / society / environment/ 
ethics 

3. Target Age Group of Students - Associating with the Official Curriculum - Setting Goals and 
Objectives 

4. Organization of the tasks of the parties involved - Designation of Coordinator - Workplaces etc. 

 

STAGE II: Action Plan Formulation (Steps 1-18)  
 

Preparation (by teachers) 
 

 

1. Relation to the Real World – Reflection 
2. Incentive – Motivation 
3. Formulation of a problem (possibly in stages or phases) resulting from the above 

 

Development (by students) – Guidance & Evaluation (in 9-11, by teachers) 
 

 

0. Background Creation - Search / Gather Information 
0. Simplify the issue - Configure the problem with a limited number of requirements 
0. Case Making - Designing - identifying materials for building / development / creation 
0. Construction - Workflow - Implementation of projects 
0. Observation-Experimentation - Initial Conclusions 
0. Documentation - Searching Thematic Areas (AI fields) related to the subject under study – 
Explanation based on Existing Theories and / or Empirical Results 
0. Gathering of results / information based on points 7, 8, 9 
0. First group presentation by students 
 

Configuration & Results (by students) – Guidance & Evaluation (by teachers) 
 

 

0. Configure AI models to describe / represent / illustrate the results 
0. Studying the results in 9 and drawing conclusions, using 12 
0. Applications in Everyday Life - Suggestions for Developing 9 (Entrepreneurship - FIL Days) 
 

Review (by teachers) 
 

 

0. Review the problem and review it under more demanding conditions 
 

Project Completion (by students) – Guidance & Evaluation (by teachers) 
 

 

0. Repeat steps 5 through 11 with additional or new requirements as formulated in 15 
0. Investigation - Case Studies - Expansion - New Theories - Testing New Conclusions 
0. Presentation of Conclusions - Communication Tactics. 
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STAGE III: FACILITATE AI Actions and Cooperation in Creative Projects for 
school students 

 
Title of Project: _________________________ 
Brief Description/Outline of Organizational Arrangements / Responsibilities for Action 

 
STAGE Activities/Steps 

Teacher 1(T1)  
Cooperation with T2 
and student guidance 

Activities /Steps 
By Students 
Age Group: ____ 

Activities /Steps 
Teacher 2 (T2) 
Cooperation with T1 and  
student guidance 

    
A Preparation of steps 1,2,3  Cooperation in step 3 

B Guidance in step 9 4,5,6,7,8,9,10 Support guidance in step 9 

C Creative Evaluation 11 Creative Evaluation 

D Guidance 12 Guidance 

E Guidance 13 (9+12) Guidance 

F Organization (FIL) 
FACILITATE-AI in Life 

14 
Meeting with Business representatives 

Organization (FIL) 
FACILITATE-AI in Life 

 
G Preparation of step 15  Cooperation in step 15 

H Guidance 16 (repetition 5-11) Support Guidance 

I Guidance  17 Support Guidance 

K Creative Evaluation 18 Creative Evaluation 

 

     
Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the 
European Union or the European Education and Culture Executive Agency (EACEA). Neither the European Union nor EACEA can be held responsible for 
them. 
 

FACILITATE – AI 
LEARNING & CREATIVITY PLAN (L&C PLAN):  

DIGITAL ASSISTANT IN CLASS 
 

1. Overview 

 
Title Digital Assistant in Class 
Driving Question or 
Topic 

How can digital assistants be incorporated in Class 

Ages, Grades, 12-15 Grades 7-10  
Duration, Timeline, 
Activities 

3-4 3-4 * 40 min More than 10 activities 

Curriculum 
Alignment 

 

Contributors, 
Partners 
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Abstract - Synopsis 

 

Digital Assistants (e.g. ChatGPT, Alexa, Siri, Google Assistant) have already been 
part of our everyday life so, we need to teach & learn our students the way to 
use them. Recently a break-through new tool – AI 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. 

 
References, 
Acknowledgements 

 

 
2. FACILITATE AI Framework 

 
Teachers’ Cooperation 

 

Teacher 1: Computer Science Teacher (IT) - Introduces the technical aspects 
of Digital Assistants (DA) and how different types of them are installed.   

 
Teacher 2: Language teacher suggests the way DA will be used and has the 
role of facilitating students with the activities. 

 
FACILITATE-AI in Life 
(FiL) Organization 

 

Meeting with an AI Expert (from University and/or Industry) 

Action Plan Formulation 

 

The two teachers formulate the following steps, collaboratively: 
● Preparation 
● Development of Activities 
● Guidance  
● Review of Activities 
● Evaluation of Activities 

 

 
3. Objectives and Methodologies 

 
Learning Goals and 
Objectives 

 

● Learners understand the way digital assistants operate and process 
information according to the datasets of this AI environment 

● Learners exploit new Vocabulary by getting familiar with AI and 
geographical features vocabulary  

● Learners are introduced to a new grammar point, identifying the 
need of incorporating digital assistant in the learning process, getting 
with the specific grammar point: present tenses 

● Learners improve knowledge of AI environment features in order to 
implement it throughout  

 
After the conclusion of activities students will be more familiar with DA and 
the outcomes from collaborating with an AI tool. More specifically students 
developed:  

 

 
1. Digital skills 
2. Adaptability 
3. Critical thinking,  
4. Initiative 
5. Engagement  
6. Motivation  
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7. Collaboration  
8. Learning to learn  
9. Digital literacy 
10. Grammatical correctness 
11. Linguistic competency 
12. Communication 
13. Writing Competency 

 
Learning Outcomes and 
expected Results  

 

● Learners should be able to successfully understand and apply the basic 
principles related to the use and exploitation of this environment 

● Learners should be able to properly pronounce relevant vocabulary  
● Learners should be able to ask the digital assistant and the get the right 

answer 
● Learners should be able to use targeted grammatical structures 

meaningfully and appropriately in oral and written production. 
● Learners should be able to distinguish between conventional and digital 

assisted lesson  
● Learners should be able to work in teams and apply research methods to 

evaluate AI environment 

 
Prior Knowledge and 
Prerequisites 

 

● A2 EFL level  
● Use of mobile devices  
● Open up learning to new, real-world contexts, which involve learners 

themselves in hands-on activities 
● Interact and work well with team members  
● Cooperate with teacher and classmates  
● Ready to interact with a digital entity  

 
Expected skills after the completion: 
● Collect data or identify relevant data sets, use digital tools to analyse 

them, and represent data in various ways to facilitate problem-solving 
and decision-making 

● Improvement of the values of teamwork 
● Better understanding of real work application of Ai technology 
● Ready to use DAs in their classes  

 
Motivation, 
Methodology, 
Strategies, Scaffolds 

 

● Team building activities 
● Create game for better understanding and familiarize with the tools 
● Create team project goals 
● Have students help each other with teacher supervision 
● Promote collective work without dismissing individual improvement 

 
4. Preparation and Means 

 
Preparation, Space 
Setting, Troubleshooting 
Tips 

 

All activities are suggested for the class environment. Some could be 
transferred to an outdoor environment with the use of mobile DA. 

 

Resources, Tools, 
Material, Attachments, 
Equipment 

● ChatGPT: OpenAI  
● Alexa: Amazon - What is Alexa? 
● Siri: Siri - Apple 

https://chat.openai.com/
https://developer.amazon.com/en-GB/alexa/
https://www.apple.com/siri/
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(for Teachers & Students) 

 

● Google Assistant: Google Assistant, your own personal Google 

 
Other useful links: 
● climate.ec.europa.eu/climate-change/causes-climate-change_en  
● climate.ec.europa.eu/climate-change/causes-climate-

change_en#causes-for-rising-emissions 
● www.un.org/en/climatechange/science/causes-effects-climate-change  
● www.epa.gov/climatechange-science/causes-climate-change 

 
Health and Safety 

 

Students and teachers work in a healthy and safe environment. No 
chemicals or hazard situations are involved. 

 

 
5. Implementation 

 
Instructional 
Activities, 
Procedures, 
Reflections 

 

This plan focuses on helping children familiarize themselves with the use of DAs. The 
presence of the IT teacher is necessary for the introduction of technical parts . 

 
Introduction Activity: Who is our new friend in Class today? 

 
In this activity our goal is for students to install the DA and learn how to interact.  

 
Activity 1: Today Alexa (or ChatGPT) will help us with Vocabulary! 

 
The educator and the students ask DA and DA answers providing the suitable 
information (more details at the Worksheet “Activity 1”) 

 
The teacher starts with a warmup activity by asking the DA: What day is today? The 
answer <<Today is International day of persons with disabilities>> provides the basis for 

discussion   

 
Geographical features 

 

https://assistant.google.com/
https://climate.ec.europa.eu/climate-change/causes-climate-change_en
https://climate.ec.europa.eu/climate-change/causes-climate-change_en#causes-for-rising-emissions
https://climate.ec.europa.eu/climate-change/causes-climate-change_en#causes-for-rising-emissions
http://www.un.org/en/climatechange/science/causes-effects-climate-change
http://www.epa.gov/climatechange-science/causes-climate-change
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We asked Alexa about: 
Cave ____________________ 
Cliff_____________________ 
Coast____________________ 
Glacier___________________ 
Ocean____________________ 
Rainforest_________________ 
Stream___________________ 
Valley____________________ 

 
Discuss which geographical features in Exercise 1 you'd like to visit and why. You can use 
these questions: 

 

 
● What activities can you do there?  
● What is the best type of clothing to wear?  
● What are some good things to bring with you?  
● Who would you like to visit the place with and why? 

 
Activity 2: Today Alexa (or ChatGPT) will help us with Grammar! 

 
The educator and the students ask DA and DA answers providing the suitable 
information (more details at the Worksheet “Activity 2”) 
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Activity 3: Today Alexa (or ChatGPT) will help us with climate change  

 
The educator and the students ask DA and DA answers providing the suitable 
information (more details at the Worksheet “Activity 3”) 
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Activity 4: Studying a phenomenon with the help of a DA in order the students  to 
produce an Infographic  

 
The aims of the activity is to understand the issue of Climate Change, to exploit a 
phenomenon and produce an infographic as a result of the use of information given by 
an AI Digital Assistant (Alexa, Siri, Google Assistant etc.).  

 
The AI tool will give to the students all the necessary information. The educator should 
guide the students to move from the general to specific and keep only the data, which 
are useful for the construction of a successful Infographic. 

 
Here is an example for the phenomenon of Climate Change. The steps of the 
deployment interacting with a digital assistant in class are: 

 

 
 . Definition of the phenomenon: 

The student asks: What is climate change ? 
DA: Presents information from one source (e.g. Wikipedia) 
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B. Causes of the phenomenon  

Student asks: Which are the causes of climate change? 
DA: Presents information from one source (e.g. EPA United States Environmental 
Protection Agency)  
The students continue asking more questions and collect information in order to 
construct the Infographic. 
  
C. Specific & explanatory data  

1. Green house gases  
2. Fluorinated gases  
3. Burning Coal  
4. Increasing livestock farming  
5. Fertilizers containing nitrogen  

 

 
D. Stakeholders statistics  

1. UN data  
2. Greenpeace  
3. Scientific partners 

 
Presentation - 
Reporting - 
Sharing 

 

Documents, outputs, artifacts, products produced by the students with references, web 
links etc., for sharing to media 

Extensions - 
Other 
Information 

 

ChatGPT and Alexa are both language-based AI technologies, but they have different 
capabilities and uses. Alexa is a virtual assistant developed by Amazon, primarily used 
for voice-controlled tasks such as playing music, setting reminders, and controlling smart 
home devices. On the other hand, ChatGPT is a language generation model developed 
by OpenAI, which can generate human-like text based on a given prompt or context.  

 
In terms of educational use, ChatGPT has several advantages over Alexa. Firstly, 
ChatGPT's ability to generate human-like text makes it well-suited for tasks such as 
writing essays, composing emails and more. Additionally, ChatGPT's ability to 
understand and respond to natural language makes it a valuable tool for language 
learning, as it can provide feedback and corrections in real-time. 

 
In contrast, Alexa's primary function is to perform voice-controlled tasks, and it is not as 
well-suited for language-based educational tasks. Additionally, Alexa's responses are 
limited to pre-programmed options, whereas ChatGPT's responses can be more 
nuanced and context-specific. 

 
Alexa can redirect users to a website for an answer if it is unable to provide an answer 
itself. This can be useful in certain situations, such as providing information on a specific 
topic or directing users to a specific resource. However, there are some limitations to 
this approach.  

 
One limitation is that the information on the website may not be up-to-date or accurate, 
and users would need to verify the information themselves. Additionally, redirecting 
users to a website can be less convenient than providing an answer directly, as it 
requires the user to switch to a different device or application. 
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Another limitation is that Alexa doesn't have the ability to understand and interpret the 
web page as a human would, it can't give any context or review of the webpage. 

 
In comparison, ChatGPT has the ability to generate text based on a given context, this 
allows it to provide more accurate and detailed answers to users' questions. 
Additionally, ChatGPT can be integrated into other applications and platforms, providing 
a more seamless experience for the user. While Alexa's ability to redirect users to a 
website for an answer can be useful in certain situations, it has some limitations. 
ChatGPT, on the other hand, is a more versatile and powerful tool for educational use, 
as it is able to provide more accurate and detailed answers to users' questions and 
integrated into other applications and platforms. 

 
In summary, ChatGPT is a tool for language-based tasks and providing real-time 
feedback. Alexa is more suited for voice-controlled tasks and smart home automation. 

 

 

Resources for the development of the FACILITATE AI Learning and Creativity Plan 
Template  

In the case of learning AI by project based activity 

 

FACILITATE AI Prototype/Guide for Learning & Creativity Approach 

Action Plan Formulation 

 

Major steps in the FACILITATE AI learning approach: 
 

STAGE I: Preparation by one or more teachers 

 

 
1. Formulating initial thoughts on the thematic sectors/areas to be covered 
2. Engaging the world of the wider environment / work / business / parents / society / environment/ 

ethics 
3. Target Age Group of Students - Associating with the Official Curriculum - Setting Goals and 

Objectives 
4. Organization of the tasks of the parties involved - Designation of Coordinator - Workplaces etc. 

 

STAGE II: Action Plan Formulation (Steps 1-18)  
 

Preparation (by teachers) 
 

 

1. Relation to the Real World – Reflection 
2. Incentive – Motivation 
3. Formulation of a problem (possibly in stages or phases) resulting from the above 

 

Development (by students) – Guidance & Evaluation (in 9-11, by teachers) 
 

 

0. Background Creation - Search / Gather Information 
0. Simplify the issue - Configure the problem with a limited number of requirements 



303 
 

0. Case Making - Designing - identifying materials for building / development / creation 
0. Construction - Workflow - Implementation of projects 
0. Observation-Experimentation - Initial Conclusions 
0. Documentation - Searching Thematic Areas (AI fields) related to the subject under study – 
Explanation based on Existing Theories and / or Empirical Results 
0. Gathering of results / information based on points 7, 8, 9 
0. First group presentation by students 
 

Configuration & Results (by students) – Guidance & Evaluation (by teachers) 
 

 

0. Configure AI models to describe / represent / illustrate the results 
0. Studying the results in 9 and drawing conclusions, using 12 
0. Applications in Everyday Life - Suggestions for Developing 9 (Entrepreneurship - FIL Days) 
 

Review (by teachers) 
 

 

0. Review the problem and review it under more demanding conditions 
 

Project Completion (by students) – Guidance & Evaluation (by teachers) 
 

 

0. Repeat steps 5 through 11 with additional or new requirements as formulated in 15 
0. Investigation - Case Studies - Expansion - New Theories - Testing New Conclusions 
0. Presentation of Conclusions - Communication Tactics. 
 

STAGE III: FACILITATE AI Actions and Cooperation in Creative Projects for 
school students 

 
Title of Project: _________________________ 
Brief Description/Outline of Organizational Arrangements / Responsibilities for Action 

 
STAGE Activities/Steps 

Teacher 1(T1)  
Cooperation with T2 
and student guidance 

Activities /Steps 
By Students 
Age Group: ____ 

Activities /Steps 
Teacher 2 (T2) 
Cooperation with T1 and  
student guidance 

    
A Preparation of steps 1,2,3  Cooperation in step 3 

B Guidance in step 9 4,5,6,7,8,9,10 Support guidance in step 9 

C Creative Evaluation 11 Creative Evaluation 

D Guidance 12 Guidance 

E Guidance 13 (9+12) Guidance 

F Organization (FIL) 
FACILITATE-AI in Life 

14 
Meeting with Business representatives 

Organization (FIL) 
FACILITATE-AI in Life 

 
G Preparation of step 15  Cooperation in step 15 

H Guidance 16 (repetition 5-11) Support Guidance 

I Guidance  17 Support Guidance 

K Creative Evaluation 18 Creative Evaluation 
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Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect 
those of the European Union or the European Education and Culture Executive Agency (EACEA). Neither the European Union nor EACEA 
can be held responsible for them. 
 

FACILITATE – AI 
LEARNING & CREATIVITY PLAN (L&C PLAN):  

Solving problems of movement, speed, organization of our movement within the city with 

the use of AI tools 
1. Overview 

 
Title Solving problems of movement, speed, organization of our movement within the 

city with the use of AI tools 
Driving Question or 
Topic 

How fast can we get to our destination? 
What is the cheapest route? 
What means of transport can we use? 
How can we move as a team? 
How can we organize our movement to the important points of the city as 
quickly, economically, and efficiently as possible? 
Are there any AI tools that could make our lives easier? 

Ages, Grades, … AGES:16-18 10th - 12th grade  
Duration, Timeline, 
Activities 

16 LEARNING HOURS 8*90 MINUTES 5 ACTIVITIES 

Curriculum 
Alignment 

Solving movement and cost problems. 
Teaching, discussion on the points of historical, cultural, social, political 
importance of the city. 
Using AI tools to help us move around the city. 
Organizing our movement in the important parts of the city as quickly, 
economically, and efficiently as possible. 

Contributors, 
Partners 

 

Abstract - Synopsis 

 

Solving problems in mathematics and physics can be a very boring process for 
students.  Solving problems in their real lives can be much more interesting, but 
sometimes it can be a very difficult process.  An approach that links and 
combines the two with the use of some ΑΙ tools that are already  
available on their mobile phones, perhaps better pique students' interest. The 
combination of teaching between subjects such as mathematics, physics, history, 
computer science to approach a real need of our daily lives, seems to be now 
necessary. 

References, 
Acknowledgements 

 

 
2. FACILITATE AI Framework* 

 
Teachers’ 
Cooperation 

 

1st Teacher 1 (T1)- Teacher of Mathematics or Physics 
Teaching movement and cost problems 

Classroom. 
2nd Teacher (T2) – Teacher of History or Sociology or Art  
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Teaching, discussion on the points of historical, cultural, social, political 
importance of the city. 

Classroom. 
3rd Teacher (T3) - Teacher of Computer Science 

Teaching – Supporting the Use of AI tools to help us move around the city. 
Classroom or Computer Lab 

FACILITATE-AI in 
Life (FiL) 
Organization 

 

The last big goal is to be able to organize our movement to the important points of 
the city as quickly, economically, and efficiently as possible with the use of AI 
tools.  
In addition, there will be a discussion on suggestions for improving the AI tools, 
that will be sent to the development team of these tools but also on any new tools 
that are necessary for our fast and safe movement, but also on any special needs 
that must be considered. 

Action Plan 
Formulation 

 

STAGE I: Preparation by one or more teachers [STEPS 1-4], and 
STAGE II: Action Plan Formulation [Preparation STEPS 1-3] 
Refers to the creation of this Learning Plan, by teachers in collaboration. 
STAGE II: Action Plan Formulation [Development STEPS 4-18] 
Refers to the realization by the students of the five activities of the Learning Plan. 
The support, feedback and evaluation by the teachers is accompanying throughout 
the implementation of the activities. 

 
3. Objectives and Methodologies 

 
Learning Goals and 
Objectives 

 

By the end of the L&C Plan, students should be able to know and complete the 
following: 

● Calculate and solve problems of time, speed, shorter route, more 
economical route, more reliable route for planning in advance, etc. 

● Information, acquaintance with the important points of the city from a 
historical, cultural, social, and political point of view. 

● Use of AI tools to plan routes or make real-time trips. 

 
Learning Outcomes 
and expected 
Results  

 

By completing this series of activities, students, in addition to solving problems of 
time, speed, shorter route, more economical route, more reliable route, will 
realize that in their real-life things are even more complicated and many times 
there are huge amounts of data and information that they must manage quickly to 
make decisions. In fact, the data may not even be static, but they are constantly 
changing, and it is impossible to handle them without the use of technology. This 
is where the use of AI tools is needed, which make our lives easier, and which are 
in a constant process of improvement and development. Alongside familiarizing 
themselves with these AI tools, students will learn and get to know various 
historical, cultural, and other important parts of their city.  

 
Prior Knowledge 
and Prerequisites 

 

Basic algebra and problem-solving skills. 

Motivation, 
Methodology, 
Strategies, Scaffolds 

 

The teaching process is based on the interconnection of teaching the solution of 
basic movement and cost problems with real situations that occur in our daily lives 
in order to move within our city and carry out our daily needs.  
At the same time, getting to know the most important points of the city and using 
technology as an auxiliary tool to manage the large amount of data, which is 
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constantly changing, so that we can make the best decisions, are very important 
motivations for students to engage with more interest in learning. 
Students will learn to work individually and in groups at various stages of the 
teaching process. 
Throughout this process there is continuous discreet support from teachers and 
evaluation, feedback for the deliverables at each stage. 

 

4. Preparation and Means 

 
Preparation, Space Setting, 
Troubleshooting Tips 

 

The teaching of classical movement problems and the first acquaintance 
with the different important points of the city will be done by the teachers 
in the classroom. 
As the problems become more complex, the process of solving them can 
be supported by the IT teacher using AI tools such as Moovit, Google 
Maps, Uber, etc.  
Also, the acquaintance with important sights of the city can be done and 
organized also with the support of the IT teacher with the use of tools such 
as the Smart Guide or other similar ones. 
The use of AI tools can be done on mobile phones or tablets and can be 
assigned and organized as work in groups. 
The last activity will take place in three small groups that will move 
independently through the city accompanied by a teacher. 

 
Resources, Tools, Material, 
Attachments, Equipment 

 

 
Useful links for teaching problems of movement, speed: 

● Motion in a straight line 
● 3.E: Motion Along a Straight Line (Exercises) 
● 3.S: Motion Along a Straight Line (Summary) 
● Motion in One Dimension  

 
The websites of useful AI tools: 

● Moovit: Real Time Worldwide Public Transit App  

●  Google Maps 

● Explore the Uber Platform  
● SmartGuide: Digital audio guide for your visitors 

 There are also many similar tools like the ones above. 

 
Health and Safety 

 
 

 
5. Implementation 

 
Instructional 
Activities, 
Procedures, 
Reflections 

 

The plan can be implemented in 14 learning hours. Only the first 2 will be simply 
theoretical with classical teaching methods. The next 6 will follow with two 
classroom activities with the support of AI tools to find the fastest, cheapest and 
most effective ways to move around the city, then get to know different important 
spots of the city and organize how to visit them in groups. Then 6 teaching periods 
will be devoted to touring the city in groups accompanied by a teacher. The last 2 
will be dedicated to evaluating the activity and preparation of presentations with 
photos, videos as well as suggestions for improving the action. 

Activity 1 

https://amsi.org.au/ESA_Senior_Years/PDF/Motion3i.pdf
https://phys.libretexts.org/Bookshelves/University_Physics/Book%3A_University_Physics_(OpenStax)/Book%3A_University_Physics_I_-_Mechanics_Sound_Oscillations_and_Waves_(OpenStax)/03%3A_Motion_Along_a_Straight_Line/3.E%3A_Motion_Along_a_Straight_Line_(Exercises)
https://phys.libretexts.org/Bookshelves/University_Physics/Book%3A_University_Physics_(OpenStax)/Book%3A_University_Physics_I_-_Mechanics_Sound_Oscillations_and_Waves_(OpenStax)/03%3A_Motion_Along_a_Straight_Line/3.S%3A_Motion_Along_a_Straight_Line_(Summary)
https://openstax.org/books/physics/pages/2-introduction
https://m.moovitapp.com/
https://maps.google.com/
https://www.uber.com/
https://smart-guide.org/
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Teaching classical problems of movement, time, cost 
(2 learning hours) 

(1st Teacher 1 (T1)- Teacher of Mathematics or Physics) 
Teaching time problems, speed, shorter route, more  economical route, 
more reliable route. 
The problems will gradually become more difficult and the information that 
the students will have to manage will increase so that they gradually 
resemble real situations. It should be. include: 

● Tables with arrivals – departures of buses from different points 
● Information on bike rental locations or scooters available for rent 
● Information about how to use taxis or Uber services. 
● Information on increased traffic in the city or on closed roads 

So, the first activity will close with the conclusion that it is almost 
impossible to manage so much information without the use of artificial 
intelligence technology and tools. 
Activity 2 
Use AI tools to plan routes 

(3 learning hours) 
(1st Teacher 1 (T1)- Teacher of Mathematics or Physics) 

(3rd Teacher (T3) - Teacher of Computer Science) 

 
We present (install and operate) the capabilities of some AI tools such as 
Moovit, Google Maps, Uber or other similar, which give us information 
about the different ways (buses, taxis or other vehicles, scooters, bicycles) 
that we have at our disposal to move around the city. 
The information certainly includes the time we need to move from one 
point to another by each way we choose to move, but also the cost. 
After the students become familiar with the use of the tools, with simple 
applications, they are asked to solve one of the complex problems with 
which activity 1 ended and were impossible to solve without the use of 
technology. 

 
Activity 3 
Information, acquaintance with the important points of the city from a 
historical, cultural, social, and political point of view 

(3 learning hours) 
(2nd Teacher (T2) – Teacher of History or Sociology or Art  

(3rd Teacher (T3) - Teacher of Computer Science) 

 
The students will get to know various historical, cultural and other 
important points of their city.  
Teaching can be done using classical methods such as books and maps or 
tourist guides or related websites etc. 
With the support of the IT teacher, you can also use AI tools such as 
SmartGuide that provides you with information about various important 
sights of the city as well as the ability to plan the order and the way of 
movement to visit them as well as continuous real-time information about 
each area you are in. 

 
Activity 4 
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Organizing the movement of students, in groups, to the important points 
of the city as quickly, economically, and efficiently as possible with the use 
of AI tools. 

(6 learning hours) 
(1st Teacher 1 (T1)- Teacher of Mathematics or Physics) 

(2nd Teacher (T2) – Teacher of History or Sociology or Art  
(3rd Teacher (T3) - Teacher of Computer Science) 

In this activity the students will be divided into 3 groups. Each group will 
select 5 important points of the city that they wish to visit. With the guidance 
and supervision of a teacher each group will organize and carry out the visit.  
Both for the organization and for the realization of the visit will be used AI 
tools  such as Moovit, Google Maps, Uber, SmartGuide or other similar.  
The goal is to make the movement as fast, economical, and efficient as 
possible for each group separately.  

 
Activity 5 
Presentation to the class of the plan of the visit and the experiences gained 
by each group of students from activity 4 and the help of AI tools 

(2 learning hours) 
(1st Teacher 1 (T1)- Teacher of Mathematics or Physics) 

(2nd Teacher (T2) – Teacher of History or Sociology or Art  
(3rd Teacher (T3) - Teacher of Computer Science) 

Each group presents to the class the 5 points visited, but also the way the 
visit was organized, explaining the options they had and how this way of 
organizing the visit was chosen. 
There is talk of the pros and cons of each AI tool used as well as other 
features to provide as additional services. 
Based on the experience gained, suggestions are made for other apps that 
need to be developed to improve our daily lives. 

 

Assessment - 
Evaluation 

 

Assessment and evaluation is continuous and concurrent during all activities with 
continuous support and guidance from teachers to achieve the objectives of each 
activity. 

 
Presentation - 
Reporting - 
Sharing 

 

After activity 5, the students' presentations can be published on the school's 
website, relevant publications can be made in the school's newspaper.  

Extensions - Other 
Information 

 

Meetings can be held with software development specialists for discussion and 
possible development of an app that serves the needs suggested by the students. 

 

 

Resources for the development of the FACILITATE AI Learning and Creativity Plan 
Template  

In the case of learning AI by project based activity 

 

FACILITATE AI Prototype/Guide for Learning & Creativity Approach 

Action Plan Formulation 

 

Major steps in the FACILITATE AI learning approach: 
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STAGE I: Preparation by one or more teachers 

 

 
1. Formulating initial thoughts on the thematic sectors/areas to be covered 
2. Engaging the world of the wider environment / work / business / parents / society / environment/ 

ethics 
3. Target Age Group of Students - Associating with the Official Curriculum - Setting Goals and 

Objectives 
4. Organization of the tasks of the parties involved - Designation of Coordinator - Workplaces etc. 

 

STAGE II: Action Plan Formulation (Steps 1-18)  
 

Preparation (by teachers) 
 

 

1. Relation to the Real World – Reflection 
2. Incentive – Motivation 
3. Formulation of a problem (possibly in stages or phases) resulting from the above 

 

Development (by students) – Guidance & Evaluation (in 9-11, by teachers) 
 

 

0. Background Creation - Search / Gather Information 
0. Simplify the issue - Configure the problem with a limited number of requirements 
0. Case Making - Designing - identifying materials for building / development / creation 
0. Construction - Workflow - Implementation of projects 
0. Observation-Experimentation - Initial Conclusions 
0. Documentation - Searching Thematic Areas (AI fields) related to the subject under study – 
Explanation based on Existing Theories and / or Empirical Results 
0. Gathering of results / information based on points 7, 8, 9 
0. First group presentation by students 
 

Configuration & Results (by students) – Guidance & Evaluation (by teachers) 
 

 

0. Configure AI models to describe / represent / illustrate the results 
0. Studying the results in 9 and drawing conclusions, using 12 
0. Applications in Everyday Life - Suggestions for Developing 9 (Entrepreneurship - FIL Days) 
 

Review (by teachers) 
 

0. Review the problem and review it under more demanding conditions 
 

Project Completion (by students) – Guidance & Evaluation (by teachers) 
 

 

0. Repeat steps 5 through 11 with additional or new requirements as formulated in 15 
0. Investigation - Case Studies - Expansion - New Theories - Testing New Conclusions 
0. Presentation of Conclusions - Communication Tactics. 
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STAGE III: FACILITATE AI Actions and Cooperation in Creative Projects for 
school students 

 
Title of Project: _________________________ 
Brief Description/Outline of Organizational Arrangements / Responsibilities for Action 

 
STAGE Activities/Steps 

Teacher 1(T1)  
Cooperation with T2, T3 
and student guidance 

Activities /Steps 
By Students 
Age Group: ____ 

Activities /Steps 
Teacher 2 (T2) 
Cooperation with T1, T3 
and  
student guidance 

    
A Preparation of steps 

1,2,3 
 Cooperation in step 3 

B Guidance in step 9 4,5,6,7,8,9,10 Support guidance in step 9 

C Creative Evaluation 11 Creative Evaluation 

D Guidance 12 Guidance 

E Guidance 13 (9+12) Guidance 

F Organization (FIL) 
FACILITATE-AI in Life 

14 
Meeting with Business 
representatives 

Organization (FIL) 
FACILITATE-AI in Life 

 
G Preparation of step 15  Cooperation in step 15 

H Guidance 16 (repetition 5-11) Support Guidance 

I Guidance  17 Support Guidance 

K Creative Evaluation 18 Creative Evaluation 

 

     
Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the 
European Union or the European Education and Culture Executive Agency (EACEA). Neither the European Union nor EACEA can be held responsible for 
them. 
 

FACILITATE – AI 
LEARNING & CREATIVITY PLAN (L&C PLAN):  

Applications of AI in the real world for improving the quality of life 
 

1. Overview 

 
Title Applications of AI in real world for improving the quality of life  

 
Driving Question or 
Topic 

1. What does it mean quality of life, why is it important and what action 
is needed for improving it? 

2. How do technology and technological developments influence the 
human needs? 
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3. What scientific and technological background has been exploited in 
order to develop such applications? (ranging from antiquity to 
Turing’s question and to modern approaches in the field of AI) 

4. What human ideas/ creations were the ancestors that led to the 
developments of AI and to what extent do these reflect the evolution 
of applications relating to human needs 

5. What are some applications of AI in the real world and what are their 
consequences on human life?  

6. What are the pros and cons of these applications and how do we 
expect them to influence our way of living? 

7. What are some areas of human activities where applications of AI 
are having or are expected to have repercussions?  

8. What actions should be taken in order to alleviate such 
repercussions in order to guide humanity to the right way of quality 
of life?  

9. What are some prospective areas for promoting and applying AI’s 
methods and approaches that will have value added in the quality of 
life? 

10. What actions can be suggested for enhancing the positive effects of 
the applications of AI and minimizing the negative effects? 

 
Ages, Grades, … AGES: 16-18 10th - 12th grade 

 

 

Duration, Timeline, 
Activities 

17 LEARNING HOURS 17*45 MINUTES at 
least 

4   ACTIVITIES at least 
 

Curriculum 
Alignment 

 

 

 

 

 

 

 

 

Technological Developments in the area of AI and connections to various 
scientific fields as consequences of respective phenomena, processes, or 
models. 
Consideration of historical events in the development of AI and their effects 
on Economy, Social Edifices and Activities, Civilization and Communication    
Uses/ applications of AI in various curriculum areas 

Philosophical reflection and debate, through the involvement of the 
students in the learning activities, is expected to develop their capabilities 
for consideration of applications of AI in a spirit that will be supporting 
humanity in its goal for quality of life. In this process, it is expected that the 
students will work in a context that will maximize the advantages and 
minimize the disadvantages of the application under 
consideration.  Furthermore, this involvement is expected to have positive 
effects on the students as prospective creators/ users of further/ other 
applications.  
 

Contributors, 
Partners 

 

Abstract - Synopsis 

 
In the context of the consideration of this topic, it is going to be useful to 
include the cooperation of a number of 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.  
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The students are expected to be involved in project activities that will 
provide the opportunity for philosophical meditation, consideration of 
ethical and practical questions relating to a number of applications, as well 
as the scientific background and technological know-how that forms the 
backbone of AI. In this process, the students will be required to indulge in 
identifying various applications of AI in real life and study their effects on 
various social, economic and political factors that form the term quality of 
life.     
. 

References, 
Acknowledgements 

● Michael Negnevitsky: “Artificial Intelligence: A Guide to Intelligent 
Systems”, Pearson Education Limited, 2011 (Edition 3)  

● S. Russell and P.  Norvig: “Artificial Intelligence A Modern 
Approach” Pearson Education, Ltd., London. 

Webpages: 
● Applications of Artificial Intelligence in real world - Ready For AI.  
● What Is Quality of Life? Why It's Important and How to Improve It 

(investopedia.com) 
● https://towardsdatascience.com/advantages-and-disadvantages-

of-artificial-intelligence-182a5ef6588c 

 

 
2. FACILITATE AI Framework* 

 
Teachers’ 
Cooperation 

 

Teacher T1 (teacher of IT) with the main responsibility of identifying and 
promoting/ helping in the development of activities in areas of applications of 
AI. 
Teacher T2 (teacher of Sociology/ History/ Language) and Teacher T3 (teacher 
of Economics) with main responsibility of taking care of elements related to 
the effects/ impact of applications of AI in the real world and with 
consequences on the quality of life 

Teacher T4 (teacher of STEAM) with the main responsibility of dealing with the 
scientific/ mathematical aspects of the activities involved in the project  
 

FACILITATE-AI in 
Life (FiL) 
Organization 

 

The teachers should meet at the initial stages and identify a number (4-5) of 
applications of AI that are or will be expected to have an impact on real and 
everyday aspects of human life. In this context, they could consider the Driving 
Questions (above or if they have the opportunity to extend them) and based 
on these, develop a first draft of activities. Based on this they proceed to the 
Action Plan Formulation  

Action Plan 
Formulation 

 

STAGE I: Preparation by one or more teachers [STEPS 1-4], and 

STAGE II: Action Plan Formulation [Preparation STEPS 1-3] 
Refers to the creation of this Learning Plan, by teachers in collaboration. 
STAGE II: Action Plan Formulation [Development STEPS 4-18] 
Refers to the realization by the students of the five activities of the Learning 
Plan. 
The support, feedback and evaluation by the teachers are accompanied 
throughout the implementation of the activities. 

 

https://readyforai.com/article/applications-of-artificial-intelligence-in-real-world/
https://www.investopedia.com/terms/q/quality-of-life.asp#:~:text=In%20addition%2C%20studies%20have%20found%20that%20practicing%20gratitude%2C,life%20and%20better%20control%20mood%20and%20energy%20levels.
https://www.investopedia.com/terms/q/quality-of-life.asp#:~:text=In%20addition%2C%20studies%20have%20found%20that%20practicing%20gratitude%2C,life%20and%20better%20control%20mood%20and%20energy%20levels.
https://towardsdatascience.com/advantages-and-disadvantages-of-artificial-intelligence-182a5ef6588c
https://towardsdatascience.com/advantages-and-disadvantages-of-artificial-intelligence-182a5ef6588c
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3. Objectives and Methodologies 

 
Learning Goals and 
Objectives 

 

In the context of this L&C Plan, students are expected to be able for 
the following: 

1. To identify and explain the meaning of quality of life (in the context 
of the contemporary world as well as in the context of various 
cultures and civilizations) 

2. To identify and study the outcomes and impact of various 
applications of AI in the real world. 

3. To study the basic constituents of the scientific and technical 
background of these applications aiming at understanding their way 
of influencing the human life 

4. To identify the positive and negative effects of such applications of AI 
in relation to everyday human activities or conditions (work, health, 
etc.) 

5. To provide suggestions or ideas that will set conditions that such 
applications will maximize the positive effects and minimize the 
negative effects 

6. To provide solutions to problems arising from such applications so 
that the concept of quality of life will cruise in a moral society,  

 
Learning Outcomes 
and expected 
Results  

 

The involvement of students in the learning activities is expected to provide 
them with the capabilities for consideration of applications of AI in its spirit 
that will be supporting humanity in its goal for quality of life in a context that 
will maximize the advantages and minimize the disadvantages of the 
applications they considered. Furthermore, this involvement is expected to 
have positive effects on the students as prospective creators/ users of 
further applications. 
 

Prior Knowledge 
and Prerequisites 

 

Basic Knowledge of the concepts of AI. The ability for critical consideration and 
capability for discussion, as well as indulging in investigating and analytical 
involvement   
 

Motivation, 
Methodology, 
Strategies, 
Scaffolds 

 

The students are provided with challenging events on various applications of 
Ai and are called to analyze, mediate and study their effects in the spirit of 
the critical driving questions presented earlier, thus forming views on the 
pros and cons of the applications and on the impact to the quality of life. 
The basic methodology should provide ample opportunities for discussion as 
well as for suggestions of approaches in the use of the application in the spirit 
of the human condition. Project work is also an important tool in the 
methodology of approaching this issue as it can provide the context for 
creating the background as well as the framework for investigation and 
consideration of the various issues that step out during the consideration of 
the driving questions identified in section 1. 
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4. Preparation and Means 

 
Preparation, Space 
Setting, 
Troubleshooting Tips 

 

The team of teachers that are to indulge in this topic must have a broad 
consideration of their own subject area as well as the impact that the 
applications of AI have on the quality of life.  
Thus, it is essential that T2 and/ or T3 set the context of the meaning of 
quality of life and develop ideas/ questions for reflection, both at the 
meetings of the group of teachers as well as at the work with the students. 
Thus T1 (teacher of IT) will be able to propose applications for 
consideration. Obviously, these topics are a matter of exchange of ideas 
and discussion by the teachers. 
Depending on the areas of realms of meaning involved in the previous 
ideas teacher or teachers (T4) will have to be involved to set the forum for 
scientific/ technological/ mathematical considerations. 
Based on the partnership the team of teachers will proceed to design the 
Steps of the Action Plan (see Section 2). 
With this in mind, one would expect meetings with the students that will 
involve classes where T1 will have the opportunity of presenting an 
Application, T2 or T3 will discuss the implications for the quality of life and 
T4 will consider the technological/ scientific/ mathematical aspects. 
      

Resources, Tools, 
Material, 
Attachments, 
Equipment 

 

The web is a very rich resource for information concerning this topic using 
as keywords the driving questions in Section 1. 
Furthermore, the whole issue is the object of consideration by many 
organizations like UNESCO, the OECD, the WORLD ECONOMIC FORUM, 
the WORLD BANK, etc. 
In addition, organizations like NASA and IBM provide ample material and 
resources. 
Thus, a basic tool for the investigation can be provided by the Computer 
Lab or by the Personal PC and the Internet. 
 

Health and Safety 

 
 

 
5. Implementation 

 
Instructional 
Activities, 
Procedures, 
Reflections 

 

An approach for the implementation is as follows: 

 

  Activity 1 (1 period (40 to 45 minutes)) Brainstorming activity 

(Usually Under the auspices of T2/ T3 although any other teacher can be the 
facilitator) 
Brainstorming with the requirement of developing a project requiring to 
consider the examples of TALOS and Pandora Jar from Greek mythology. In 
the process of examining these examples, the students will have to identify 
elements relating to AI/ automation and then to proceed in identifying and 
discussing their effects on the quality of life in conjunction with the pros and 
cons of the adoption of the possibility of realizing these mythological 
entities.  Discuss the possible improvements in the life of humans if these 
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were realities. Search the web to identify applications of AI that could be 
considered as ideas that reflect mythical entities. 
 

Activity 2  
Consider the Application of AI that leads to a self-drive car 
Activity 2a (1 period in the class plus extra time for homework)  
T1 is the facilitator in the process of studying this application. T1 provides 
material to the students that set the context for understanding the principles 
(these principles are to be explored further at the stage of Activity 2b) on 
which a self-drive car is running. He/ she sets questions that help the students 
in indulging in the ideas and possibly technicalities of developing the 
algorithmic processes that allow a car to self-drive.  In this effort, he/ she has 
as a guide the Driving questions of section 1 so that the students observe an 
eye on the expected impact on the human condition. 
He/ she suggests to the students to refer to their STEAM teacher T4 for 
support/ instruction on the consideration of the scientific, technological and 
mathematical tools that provide the means for the realization of the 
algorithmic process 

Activity 2b (1 period in class plus extra time for homework) 
T4 is now the facilitator for studying the application. As in the case of T1, he/ 
she provides material to the students that set the context for understanding 
the various technological, scientific and mathematical tools that enable a self-
drive car to operate following the instructions of the algorithmic process 
developed earlier.  He/ she sets questions that help the students in getting 
interested and involved in the ideas and scientific/ mathematical tools that 
govern (in the area of automation) the running of the self-drive car.  In this 
effort, he/ she has as a guide the Driving questions of section 1 so that the 
students observe an eye on the expected impact on the human condition and 
the quality of life. 
He/ she suggests to the students to refer to their teacher T2 or T4 for support/ 
instruction on the consideration of the social, economic, political and ethical 
questions that provide the context for the realization of what could be 
identified as a quality of life. 
Activity 2c (2 periods in class plus extra time for homework) 
T2 or T4 is a facilitator for the development of project work and discussion/ 
debate based on the outcomes of Activities 2a and 2b as well as the Driving 
questions of Section 1. The emphasis should be on the consideration of the 
needs of the real world and the aspects constituting the quality of life.  In this 
process, the students should include documented claims for the goal of 
improving the quality of life through this Application of AI.  
Thus, in the present activity, an important issue that has to be the object of 
discussion is the advantages that are offered to mankind through this 
application. 
At this stage of this Activity, T2 or T4 would include facts, remarks and 
questions that are leading the students to be involved in project activities that 
will provide the opportunity for philosophical meditation, consideration of 
ethical and practical questions relating to a number of applications as well as 
to the scientific background and technological knowhow that forms the 
backbone of AI. In this process, the students will be required to get involved 
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in identifying various applications of AI in real life and study their effects on 
various social, economic, and political factors that form the term quality of life 

In the present case of the application of the self-drive car the following 
observation/ problem/ issue is a basis for developments based on the 
remarks just identified:  
A self-driving car kills a child. How do you deal with this case? 

Also, a blind person is using a self-driving car.  What advantages does this case 
suggest? 

What do you think about this? What ethical, political, and social issues have 
to be considered?  
What changes do you suggest for improving the application or the way it is 
used?  
 

Activity 3, 4, 5, … 

The procedure of activity 2 is to be repeated for other applications of AI. In 
particular, the selection of applications would be useful to offer opportunities 
for consideration of the following problems:  
(This selection could be the outcome of assigning to the students the 
consideration of the issues) 
 

 

1. The Job loss problem. According to many studies due to a lot of 
applications of AI, quite a number of jobs have been lost and many 
millions of people are out of work. Actually, in view of the advances in 
the area of AI, more and more people (even skilled ones) will be out of 
work. How do we deal with this threat and to what extent do we 
consider it as an issue for the quality of life? 

2. The safety and personal life issues. As a result of the developments in 
AI, we observe quite a number of problems concerning either the 
safety of the personal life or the personal data and property of a 
person. There are grave concerns that these developments might be 
catastrophic to humankind.  On the other hand, these developments 
provide a broad range of positive impacts on the safety of a person 
and the fighting of crime. Thus, it is sound to set questions concerning 
our quality of life. 

3. The question of the extent of trusting the outcomes of the various 
applications of AI, as for the majority of us it is not possible to check 
what they are proposing or suggesting to us. Thus, again it is sound to 
set questions about such developments in the context of the quality 
of life. 

 

Activity X  
Each of the teachers T1, T2/T3, T4 and in the context of his/her subject area 
would consider the ideas, conclusions and issues derived from activities 2, 3, 
…, assess the whole effort for developing AI applications and provide a context 
of the discussion that has to govern/ guide the adoption of such applications 
in real life 
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Assessment - 
Evaluation 

 

Assessment and evaluation are continuous and concurrent during all activities with 
continuous support and guidance from teachers to achieve the objectives of each 
activity. 

 
Presentation - 
Reporting - 
Sharing 

 

After completing each activity, the students' presentations/ debates can be 
published on the school's website, relevant publications can be made in the school's 
newspaper.  

 
Extensions - Other 
Information 

 

Meetings can be held with software development specialists for discussion and 
possible development/ adaptation of an app that serves the needs/changes 
suggested by the students. 

 

 

Resources for the development of the FACILITATE AI Learning and Creativity Plan 
Template  

In the case of learning AI by project based activity 

 

FACILITATE AI Prototype/Guide for Learning & Creativity Approach 

Action Plan Formulation 

 

Major steps in the FACILITATE AI learning approach: 
 

STAGE I: Preparation by one or more teachers 

 

 
1. Formulating initial thoughts on the thematic sectors/areas to be covered 
2. Engaging the world of the wider environment / work / business / parents / society / environment/ 

ethics 
3. Target Age Group of Students - Associating with the Official Curriculum - Setting Goals and 

Objectives 
4. Organization of the tasks of the parties involved - Designation of Coordinator - Workplaces etc. 

 

STAGE II: Action Plan Formulation (Steps 1-18)  
 

Preparation (by teachers) 
 

 

1. Relation to the Real World – Reflection 
2. Incentive – Motivation 
3. Formulation of a problem (possibly in stages or phases) resulting from the above 

 

Development (by students) – Guidance & Evaluation (in 9-11, by teachers) 
 

 

0. Background Creation - Search / Gather Information 
0. Simplify the issue - Configure the problem with a limited number of requirements 
0. Case Making - Designing - identifying materials for building / development / creation 
0. Construction - Workflow - Implementation of projects 
0. Observation-Experimentation - Initial Conclusions 



318 
 

0. Documentation - Searching Thematic Areas (AI fields) related to the subject under study – 
Explanation based on Existing Theories and / or Empirical Results 
0. Gathering of results / information based on points 7, 8, 9 
0. First group presentation by students 
 

Configuration & Results (by students) – Guidance & Evaluation (by teachers) 
 

 

0. Configure AI models to describe / represent / illustrate the results 
0. Studying the results in 9 and drawing conclusions, using 12 
0. Applications in Everyday Life - Suggestions for Developing 9 (Entrepreneurship - FIL Days) 
 

Review (by teachers) 
 

 

0. Review the problem and review it under more demanding conditions 
 

Project Completion (by students) – Guidance & Evaluation (by teachers) 
 

 

0. Repeat steps 5 through 11 with additional or new requirements as formulated in 15 
0. Investigation - Case Studies - Expansion - New Theories - Testing New Conclusions 
0. Presentation of Conclusions - Communication Tactics. 
 

STAGE III: FACILITATE AI Actions and Cooperation in Creative Projects for 
school students 

 
Title of Project: _________________________ 
Brief Description/Outline of Organizational Arrangements / Responsibilities for Action 

 
STAGE Activities/Steps 

Teacher 1(T1)  
Cooperation with T2, T3 
and student guidance 

Activities /Steps 
By Students 
Age Group: ____ 

Activities /Steps 
Teacher 2 (T2) 
Cooperation with T1, T3 
and  
student guidance 

    

A Preparation of steps 
1,2,3 

 Cooperation in step 3 

B Guidance in step 9 4,5,6,7,8,9,10 Support guidance in step 9 

C Creative Evaluation 11 Creative Evaluation 

D Guidance 12 Guidance 

E Guidance 13 (9+12) Guidance 

F Organization (FIL) 
FACILITATE-AI in Life 

14 
Meeting with Business 
representatives 

Organization (FIL) 
FACILITATE-AI in Life 

 
G Preparation of step 15  Cooperation in step 15 

H Guidance 16 (repetition 5-11) Support Guidance 

I Guidance  17 Support Guidance 

K Creative Evaluation 18 Creative Evaluation 
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