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Unpacking terminology

• Computer Science (CS)
o The study of computers and algorithmic processes, including principles, hardware and 

software designs, applications, and impact on society

• Computing
o Computational methods, models, and systems, such as information manegemant, 

computer engineering, AI, data science, and entertainment media

• Informatics
o A distinct scientific discipline defined by a unique set of concepts, methods, knowledge 

base, and open challenges. (Caspersen et al., 2018)

• Computational Thinking (CT)
o A way of solving problems, designing systems, and understanding human behavior that 

draws on concepts fundamental to CS... (Wing, 2006)

• Coding
o A set of instructions that a machine can understand and execute

• Programming
o Coding and more: debugging, organizing, applying. Part of CS and CT.



CT has promoted an informatics education

P J Denning & M Tedre. Computational 

Thinking. The MIT press, 2019.

CT compromises the mental skills and practices for

• designing computations that get computers to do jobs for us, and

• explaining and interpreting the world as a complex of information processes.

The development of CT has opened Informatics Education 

in schools!



Why we are talking about Informatics Education

• The European Commission’s Digital Education Action Plan (DEAP) 2021–2027 strongly emphasizes 

developing digital skills and competences within education and training systems. 

• In 2023, the Council of the European Union pointed out the urgent need to provide teachers and 

educators with clear guidance for the delivery of high-quality informatics education. 

• Challenges in Informatics Education:

❖ Informatics is often limited to specific cohorts or focused on narrow topics.

❖ Traditional teaching methods are too theoretical and boring, with little hands-on practice; 

this can also reinforce gender bias (electives often attract more boys than girls).

❖ Schools struggle to recruit and retain qualified informatics teachers.

❖ Lack of quality, age-appropriate teaching materials and resources.

❖ Traditional assessments are poorly suited to evaluating informatics skills.
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Informatics education  ̶ for strengthening digital competence

Digital competence aligns closely with the role of informatics education in schools.

Eurydice report highlights the development of digital competence across Europe, taught 

through multiple curricular approaches:

• Primary school - a cross-curricular pathway. 

• Secondary school - as a separate subject—compulsory at the lower-secondary level 

and increasingly optional at the upper-secondary level. 

Digital Education Action Plan (DEAP) Action 10 emphasizes informatics education in schools 

as a role in equipping young people with 

• a critical and practical understanding of the digital world

(„A focus on inclusive high-quality computing education (informatics) at all levels of education“, p. 15) 



Digital First

Digital Tech as the first language: 

Informatics for Digital Natives



✓ Understanding the theory and practice of teaching informatics in primary 

and secondary schools across Europe through research and data collection

✓ Developing and testing innovative pedagogical approaches to teaching 

informatics with piloting in 10 countries: Bulgaria, Croatia, Cyprus, Finland, 

Greece, Italy, Lithuania, Portugal, Slovenia, and Spain.

✓ Defining a competencies catalogue for informatics teachers

✓ Building an informatics teachers‘ support network

✓ Involving all stakeholders in shaping the future of informatics education 

through the project’s dialogue clubs to be organized in each project country.

Project Digital First - Objectives

 Website: https://digitalfirstnetwork.eu/

Facebook: https://www.facebook.com/digitalfirstnetwork

LinkedIn: https://www.linkedin.com/company/digital-first-network/posts/?feedView=all

Instagram: https://www.instagram.com/digitalfirstnetwork/

https://digitalfirstnetwork.eu/
https://www.facebook.com/digitalfirstnetwork
https://www.linkedin.com/company/digital-first-network/posts/?feedView=all
https://www.linkedin.com/company/digital-first-network/posts/?feedView=all
https://www.linkedin.com/company/digital-first-network/posts/?feedView=all
https://www.linkedin.com/company/digital-first-network/posts/?feedView=all
https://www.linkedin.com/company/digital-first-network/posts/?feedView=all
https://www.instagram.com/digitalfirstnetwork/


How would you rate your competence in teaching informatics? 
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Informatics Education: teaching strategies and methods

Primary school

• Teaching computing concepts and practices using unplugged activities.

• Teaching programming and coding primarily using block-based programming languages (such as 

Scratch, Alice, Code.org, etc.).

• Physical robots (e.g. Bee-Bots, LEGO Mindstorms).

Lower-secondary education

• Informatics is recognized as a distinct discipline in 35 education systems; 

• About half countries offer it as a standalone, compulsory subject for all students, typically across all 

grades.

Upper-secondary education

• Informatics is almost universally taught as a distinct discipline, with the vast majority of countries 

offering one or more informatics subjects—compulsory, optional, or both—at least in one grade. 
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How to teach 
Informatics



Computer science is as old as science and human 

civilization. It influenced the entire development of 

our species.

Technology

Today

Computer science established itself as individual subject when:

1. Algorithms could be formulated well enough such that no 
improvisation (i.e. intellectual capability) was required for 
their execution

2. Technology was sufficiently developed such that the 
execution of algorithms could be delegated to machines

The 3 roots of 
Computer Science

What is Computer Science?

Information- and 
data representation

Algorithmics and
automation



Goals of teaching informatics at school

1. Understanding, steering, and contributing to the development of
the world created by humans

2. Fostering key competencies in mathematics and languages

3. Introduce constructive thinking (core to all technical disciplines) 
to general school education

„Let’s bring up inventors and creators of digital technologies, not only their 
mere consumers.“

“Life is not about having the right answer – or at least it should not be – it is 

about getting things to work.”
Seymour Papert



Schulte, C., Sentance, S, ... & Wu, Z. (2025). 
What we talk about when we talk about K-12 
computing education. In 2024 Working Group 
Reports on Innovation and Technology in 
Computer Science Education (pp. 226-257).





Computational Thinking and 
Mathematical Problem Solving, an 
Analytics-Based Learning Environment 

http://www.fsf.vu.lt/ct-math-able

http://www.fsf.vu.lt/ct-math-able
http://www.fsf.vu.lt/ct-math-able
http://www.fsf.vu.lt/ct-math-able
http://www.fsf.vu.lt/ct-math-able
http://www.fsf.vu.lt/ct-math-able


CT&MathABLE: main work
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WP2: Developing Learning Path for CT integrated with 
AT

WP3: Development of CT and AT Assessment
Framework

WP4: Developing Interactive Tasks

WP5: Dissemination



Developing Interactive tasks

• Japanese calendar

• https://bebras-lodge.sp.fsf.vu.lt/public/650181e01cba4003bd1d

• Coloring

• https://bebras-lodge.sp.fsf.vu.lt/public/33d6bdc2d8c94b9ca274

• Sudoku

• https://bebras-lodge.sp.fsf.vu.lt/public/784bbfc5354d4ec1a264

• Logical reasoning

• https://bebras-lodge.sp.fsf.vu.lt/public/4d2aac149e0140af95bf

More tasks are available on the CT&MathABLE website:

https://www.fsf.vu.lt/ct-math-able#creating-a-set-of-interactive-tasks

https://bebras-lodge.sp.fsf.vu.lt/public/650181e01cba4003bd1d
https://bebras-lodge.sp.fsf.vu.lt/public/650181e01cba4003bd1d
https://bebras-lodge.sp.fsf.vu.lt/public/650181e01cba4003bd1d
https://bebras-lodge.sp.fsf.vu.lt/public/650181e01cba4003bd1d
https://bebras-lodge.sp.fsf.vu.lt/public/33d6bdc2d8c94b9ca274
https://bebras-lodge.sp.fsf.vu.lt/public/33d6bdc2d8c94b9ca274
https://bebras-lodge.sp.fsf.vu.lt/public/33d6bdc2d8c94b9ca274
https://bebras-lodge.sp.fsf.vu.lt/public/33d6bdc2d8c94b9ca274
https://bebras-lodge.sp.fsf.vu.lt/public/784bbfc5354d4ec1a264
https://bebras-lodge.sp.fsf.vu.lt/public/784bbfc5354d4ec1a264
https://bebras-lodge.sp.fsf.vu.lt/public/784bbfc5354d4ec1a264
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https://bebras-lodge.sp.fsf.vu.lt/public/4d2aac149e0140af95bf
https://bebras-lodge.sp.fsf.vu.lt/public/4d2aac149e0140af95bf
https://bebras-lodge.sp.fsf.vu.lt/public/4d2aac149e0140af95bf
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Computational and Algebraic Thinking Assessment Instruments

COMATH, the CT and AT assessment instruments: 

• draws on educational theories and curriculum standards from six countries

• reviewed by researchers, teacher educators, teachers, and students

• validated through large-scale pilot studies involving more than 6,400 students and over 200 teachers.

CT test focused on algorithmic thinking and other CT skills

• COMATH 1-CT: 12 items

• COMATH 2-CT: 12 items

• COMATH 3-CT: 14 items

Assessment instruments are available on the CT&MathABLE website

https://www.fsf.vu.lt/ct-math-able#assessment-instruments-for-ct-and-at



Computational Thinking Assessment Instruments: examples

Assessment instruments are available on the CT&MathABLE website
https://www.fsf.vu.lt/ct-math-able#assessment-instruments-for-ct-and-at



Algebraic Thinking Assessment Instruments: examples

Assessment instruments are available on the CT&MathABLE website
https://www.fsf.vu.lt/ct-math-able#assessment-instruments-for-ct-and-at



Informatics Matura Exam

Merkys, G., Vaitkevičius, S., Bubelienė, D., & Brazdeikis, V. (2025). 
The Influence of Social Conditionality on the Results in Computer 
Science Test of Graduates. Informatics in Education, 24(1), 145-173. 
https://www.infedu.vu.lt/journal/INFEDU/article/800/info

https://www.infedu.vu.lt/journal/INFEDU/article/800/info


Informatics Education: Curricula

Eurydice Report (2022): Informatics Education in Europe

• Primary education – very diverse: from compulsory subjects starting in Grade 1 to optional or 
integrated later, despite research recommending an early start.

• Lower-secondary education – most systems combine mandatory + optional approaches; nearly all 
require some form of informatics.

• Upper-secondary education – usually optional, or compulsory only for specific student groups, 
taught as a dedicated subject.

Eurydice Report (2023): Digital Competence at 

School

•Identifies 3 key curriculum indicators:

• Grade level for starting mandatory digital 

competence
• Curricular approaches (cross-curricular, 

integrated, or separate)

• Informatics as a separate subject

Beyond Europe – USA

•CS education in K–12 is expanding rapidly

•No single national authority → state-level variation

•CT embedded in widely adopted standards

•2023 report:
       57.5% of high schools offer foundational CS

        5.8% of students enrolled (across 35 states)



Curricula



Informatics curriculum in Lithuania 



CB math education

Pre-assessment Interventions and groups Post-assessment

- business-as-usual classroom education 

in mathematics

- weekly CB gamified digital training with

a focus on guaranteeing basic math skills

- weekly digital training with focus on

50% computational thinking skills

(decomposition, pattern recognition,

abstraction, solution algorithms, 

evaluation) + 50% gamified CB math 

education
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CT in Practice: Synergies for Learning with AI 

AISynergies
NPHZ-2025/10117, 08/2025 - 08/2027

A group of researchers 

and educators from the 

Nordic and Baltic 

countries

An annual meeting takes 

place in the last week of 

August in Druskininkai, 

Lithuania

2026: August 22-29

Welcome!

Join us!



Informatics Education and Artificial Intelligence

AI constitutes a broad domain within Informatics: elements of logic & reasoning, learning 

& perception, modelling, security, and ethics.

AI competencies could be structured into three areas: 

1. Teaching for AI, which develops critical engagement skills for an AI-shaped 

world.

2. Teaching with AI, which focuses on pedagogically sound implementation of 

AI systems and understanding their technical foundations.

3. Teaching about AI, which covers fundamental AI concepts and literacy 

adapted to student age levels, preparing them for future careers regardless 

of specialization.



Generation AI

https://www.generation-ai-stn.fi/en/

Social Machine - Somekone

https://www.generation-ai-stn.fi/en/
https://www.generation-ai-stn.fi/en/
https://www.generation-ai-stn.fi/en/
https://www.generation-ai-stn.fi/en/
https://www.generation-ai-stn.fi/en/


How AI is revolutionizing education 4.0

Four key promises that have emerged 
for AI to enable Education 4.0

1. Supporting teachers’ roles through 
augmentation and automation

2. Refining assessment and analytics 
in education

3. Supporting AI and digital literacy

4. Personalizing learning content and 
experience

https://www.weforum.org/publications/shaping-the-
future-of-learning-the-role-of-ai-in-education-4-0/



CT and AI

CT is about improving the problem solving 

capability of humans by leveraging the way a 

computer “thinks” when it solves problems.



Navigating the opportunities and risks of AI in education

Yuval Noah Harari returns with a major new book that explores humanity’s voyage 
into the Information Age – Nexus: A Brief History of Information Networks from the 
Stone Age to AI

He provides an essential background to understanding the threats and promises of 
today’s AI revolution



Nexus

Harari addresses the urgent choices we face today, as non-human intelligence 

threatens our very existence.

In the 21st century, AI may form the nexus for a new network of delusions that 

could prevent future generations from even attempting to expose its lies and 

fictions.

However, history is not deterministic, and neither is technology: by making 

informed choices, we can still prevent the worst outcomes. 
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