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Exploring and documenting implications of GenAl
on teaching and learning (external challenge)

Introduction

In Finland GenAl and its implications has been discussed widely in press, media and in
social media. Al has been around us already for years, but the rapid development of GenAl
and its’ potentials and challenges are something that we need to understand better. One
of the main stands of discussions has been how to learn to use Gen Al ethically and learn
to take advantage of it in teaching-learning processes paying attention to appropriate age
level. Also, it has been highlighted that thinking skills and critical thinking are crucial -
GenAl has to be used wisely. Al literacy can be viewed as a natural extension of
multiliteracy, helping students to critically understand, use, and evaluate algorithmic
systems and automated content.

Guidelines

Due to the decentralized nature of the Finnish education system, the implementation of
GenAl varies significantly across regions, highlighting the need for coherent national
coordination. Ensuring equity in GenAl use requires not only equal access to tools, but also
targeted teacher training and infrastructure support, particularly in under-resourced areas.

While national strategies provide ethical and pedagogical direction, practical
implementation still depends on the availability of hands-on guidance, peer support, and
real-world classroom examples.
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Policies for the digitalisation of education and training (2023)
and Curricula (FNCC, 2014)

According to the Policies for the digitalisation of education and training until 2027 report
from the Ministry of Education and Culture (2023), “The vision for Finland is to become the
world's leading developer and user of sustainable digitalisation in teaching and education
and training by 2027.” Digitalisation is viewed to “promote equal opportunities for
everyone to learn and develop” as well as to support “cooperation between actors and
learning at different stages of life.” It is also expected that principles of sustainable
development will be followed in the digitalization process. “The realisation of these
policies will mean increasing the competence of individuals and advancing equality, long-
term, innovative and systematic development of digital solutions in the sector,
strengthening the knowledge base of education policy and education management, and
improving wellbeing extensively through active digital citizenship.” ( Policies for the
digitalisation of education and training until 2027 - Valto (valtioneuvosto.fi) (2023) ). The
meaning of being active actors in digitalization is also emphasized in the current curricula.

Finnish National Core Curriculum for Basic Education (FNCC, 2014) does not explicitly
mention GenAl, but yet its implications align closely with existing seven transversal
competences—especially multiliteracy and ICT competence. The transversal competence
of multiliteracy emphasizes the ability to interpret, produce, and critically evaluate various
forms of texts and media. It involves understanding and creating meaning from diverse
texts, including written, visual, digital, and auditory forms. It aims to equip students with
skills to navigate the complex information landscape of today's world. Multiliteracy is
integrated across all subjects and educational levels. It encourages students to engage
with different types of media and texts, fostering critical thinking and effective
communication. Media literacy, as part of multiliteracy, becomes even more critical in the
age of GenAl, where students must be able to evaluate Al-generated content with a
questioning and informed mindset.

Teachers across all subjects play a key role in developing students’ GenAl awareness
through subject-specific applications, reinforcing multiliteracy as a shared responsibility.
The current policy vision highlights Finland’s ambition to lead in sustainable digitalisation,
but reaching this goal requires concrete integration of GenAl in curriculum updates and
teacher education.


https://julkaisut.valtioneuvosto.fi/handle/10024/165248
https://julkaisut.valtioneuvosto.fi/handle/10024/165248
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Al guidelines from EU (2022) and from Finnish National Agency
for Education, and the Ministry of Education and Culture (2025)

The Ethical guidelines (2022) provided by the European Union Al Guidelines | Finnish
National Agency for Education (oph.fi) and Ethical guidelines on the use of artificial
intelligence (Al) and data in teaching and learning for educators - Publications Office of the
EU (europa.eu) emphasize the importance of ethical Al use, including fairness,
transparency, and accountability. They also highlight the need to protect student data and
comply with data protection regulations and remind us to identify and reduce biases in Al
systems. It also emphasizes the role of teacher support: providing guidance and resources
are needed for teachers to effectively integrate Al into their teaching practices.
Furthermore, these guides encourage raising awareness and engaging with the community
to foster a better understanding of Al in education.

In March 2025, the Finnish National Agency for Education, FNAE, and the Ministry of
Education and Culture published guidelines for the use of Al in early childhood education
and care, pre-primary education, primary and lower secondary education, general upper
secondary education, vocational education and training and liberal adult education in
Finnish and in Swedish (English version is coming soon). The Al Guidelines were developed
in cooperation with experts from the education sector, researchers, and other
stakeholders. (See: Tekoaly varhaiskasvatuksessa ja koulutuksessa — lainsaadanto ja
suositukset | Opetushallitus).

The Al recommendations and ethical considerations aim to create a safe, fair, and
transparent environment for the use of Al in education focusing on several key areas:

Data Privacy: Ensuring that student data is protected and used responsibly. This
includes compliance with data protection laws and regulations.

Bias and Fairness: Addressing and mitigating biases in Al systems to ensure fair
treatment of all students, regardless of their background.

Transparency: Making Al systems and their decision-making processes transparent
to educators, students, and parents.

Accountability: Establishing clear accountability for the use of Al in educational
settings, including who is responsible for the outcomes of Al decisions.

Ethical Training: Providing educators with training on the ethical use of Al, including
understanding its limitations and potential impacts.


https://www.oph.fi/en/ai-guidelines
https://www.oph.fi/en/ai-guidelines
https://op.europa.eu/en/publication-detail/-/publication/d81a0d54-5348-11ed-92ed-01aa75ed71a1
https://op.europa.eu/en/publication-detail/-/publication/d81a0d54-5348-11ed-92ed-01aa75ed71a1
https://op.europa.eu/en/publication-detail/-/publication/d81a0d54-5348-11ed-92ed-01aa75ed71a1
https://www.oph.fi/fi/tekoalysuositukset
https://www.oph.fi/fi/tekoalysuositukset
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In all, The Finnish Al guidelines reflect a strong alignment with EU-level ethical principles
but also contextualize them for national educational structures and legal frameworks. For
ethical Al use to become reality in classrooms, policy must be translated into actionable,
pedagogically relevant guidance for teachers across educational levels. Emphasizing
teacher supportis critical: ethical use of Al depends not only on regulation but also on
teachers' confidence, competence, and access to appropriate tools. To ensure trust and
accountability, it is essential that Al systems used in education remain transparent and
that educators understand both their capabilities and limitations.

Cyber security /GDPR

The General Data Protection Regulation (GDPR) is a significant piece of legislation that
impacts how personal data is handled across the European Union, including Finland. In
the Finnish National Agency for Education website, GDPR is addressed in the context of
educational institutions and their responsibilities. Educational institutions must adhere to
GDPR principles, ensuring that personal data is processed lawfully, transparently, and for
a specific purpose. This includes data minimization, accuracy, and storage limitation.
GDPR grants individuals several rights regarding their personal data, such as the right to
access, rectify, erase, and restrict processing. Educational institutions must facilitate
these rights for students, staff, and other stakeholders. Institutions are required to
implement appropriate technical and organizational measures to protect personal data
from unauthorized access, alteration, or destruction. Schools and educational bodies may
need to appoint a Data Protection Officer to oversee GDPR compliance and act as a point
of contact for data protection issues. Processing personal data in educational settings
often requires consent from individuals or must be justified by a legal basis. (see:
Tietoturva ja -suoja koulussa | Opetushallitus)

As GenAl applications become more integrated into education, compliance with GDPR
must extend beyond policy documents to everyday teaching practices and digital tool
selection. Teachers and school leaders require practical training to recognize data privacy
risks in GenAl use, especially when third-party platforms process identifiable student data.
Appointing a Data Protection Officer is a legal obligation in many cases, but schools also
need shared operational models to handle data securely and consistently. Strengthening
cybersecurity awareness among educators is essential, as pedagogical use of GenAl often
intersects with sensitive data, cloud-based services, and evolving platform policies.


https://www.oph.fi/fi/koulutus-ja-tutkinnot/tietoturva-ja-suoja-koulussa
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(Teacher) education and GenAl - what is going on?

Currently the use of GenAl in education is relatively variable. Especially in primary grades
(grades 1-6, pupils at age 7-12) itis rarely used exceptin Al inbuilt pedagogical
applications. However, this needs to be studied in more detail. Some teachers use GenAl
for lesson plannings, fewer with the students. Although most of the students in upper
secondary school (students at age 16-19) use GenAl (e.g. ChatGPT, SnapAl, Copilot), for
innovation, creating projects and learning the content, some of the teachers are reluctant
to utilize those in teaching-learning processes. How to use it systemically and wisely is
thus yet under search, and teachers need both the will and possibilities for professional
development with GenAl. This applies also to teacher education.

Currently there are several GenAl projects going on, for instance The Generation Al (2023
onwards) which: a) brings together technology developers, schools, authorities,
companies and NGOs, b) - strengthens the ability of children and young people to face the
global societal effects of technology, and c) produces pedagogical tools for the use of
teachers to revolutionize learning. The Generation Al project focuses on “technology
education that takes into account the operating principles of artificial intelligence, the
opportunities it offers and the dynamic effects - without forgetting its shortcomings and
risks or how artificial intelligence systems can increase confrontation, discrimination,
insecurity and erode trust.” (See: Welcome to the website of the Generation Al project!
(generation-ai-stn.fi))

Many instances have expressed their viewpoints on GenAl in education. For instance, the
advisory board of Finnish Teachers Association Ethical Board (OAN) has taken a stance
that “thinking can not be externalized for GenAl”. By this it is stressed that quickly
prompted GenAl responses do not develop one’s own thinking as such, butitis important
to process questions and critically examine got answers (OAN, 2024).

In teacher education, it is crucial to provide future teachers with the competence to use
constantly changing technology and the needed learning conception that adapts for
changes. Al may be an effective tool in planning, teaching, and evaluating. Finnish Teacher
Training Institutions have created an Al guide for teachers (eNorssin..., 2024). It provides
teachers with a compact guide to use Al in a teacher’s work with practical examples.
Teacher-writers collaborated with FCLab.fi network and Innokas network. Current digital
learning environments include many Al features, e.g. Power Point Live Translations,
Reading Progress tool, etc. This Al guide concentrates on the use of generative Al a


https://www.generation-ai-stn.fi/
https://www.generation-ai-stn.fi/
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applications, e.g. text generation Al models (ChatGPT, Bing and Google Gemini), picture
generation Al models (Midjourney, Dall-E and Stable Diffusion), video generation Al models
(Sora, HeyGen), and voice and other generation Al models.

Thus, the uneven use of GenAl across school levels and regions underscores the need for
systematic mapping and research to inform targeted professional development. Pre-
service teacher education should not only introduce GenAl tools but also foster a
pedagogical mindset that embraces experimentation, reflection, and ethical responsibility.
Projects like Generation Al demonstrate the importance of involving future teachers in co-
creating learning models that integrate GenAl critically and inclusively. National-level
resources such as the eNorssi Al guide offer concrete starting points, but theirimpact
depends on active dissemination and integration into teacher education curricula.

Challenges to be solved - essential competences need to be
taught

The growth of GenAl has been surprisingly rapid and requires us to think how we can
together be ready for transformation and collaborative — also critical — learners in the
future. As stated earlier, critical thinking in the use of Al is needed, we can not externalize
thinking for Al. However, we are in need to reconsider our view on learning conception and
the learning environments.

Teachers are in key position in building competences for the future. There is research-
based evidence that practitioners are reluctant to change already working habits.
Therefore, itis important to provide equal opportunities for every teacher to take partin
professional development and training. Our pre-service teacher training provides a good
starting point for working as a constantly learning teacher. However, currently our
teachers’ in-service training is largely dependent on teachers’ own responsibility, will, and
the economic situation of the education provider. Advice on the use of GenAl and Ethical
advice does not directly change practices, but own experiences related to the use of GenAl
are needed.
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Itis important to educate both teachers and students to make use of genrative Al and
highlight the meaning of critical thinking and profound understanding. The educational
ethics advisory board (2024) took a position on artificial intelligence seeing Al as a
potentially valuable tool, reminding that “Thinking can not be externalized for Al. Your own
thinking does not develop with ready-made artificial intelligence answers, butitis
important to process the questions to be addressed yourself.” (OAJ, 2024). The future work
life requires from us

e competences to utilize Al (tekoaly)

e experiences of the use of “supporting intelligence” (“tukialy”)

e skills to discuss critically of the use of Al with its possibilities and restrictions.
(Opetusalan eettinen...2024).

Thus, all teachers need to have knowledge on Al: Learning about Al, learning to use Al,
and Al as learning content. That suggests creating wide possibilities for professional
learning in in-service teaching and creating learning modules for pre-service teaching. For
the teachers to take Al into use in teaching learning processes, it is essential to have
personal experiences in the use of Al as well as how it works and what are its’ strengths
and restrictions, what is challenging for Al (eNorssi, 2024). Al is best learned by
experimenting, trying and reflecting — important learning to learn competences from the
past applies also for the future and concerning students and teachers alike.

Furthermore, developing GenAl competence requires a shift in pedagogical culture, from
rule-based control to guided exploration, supported by ethical reflection and iterative
learning. Teachers need not only access to tools, but structured opportunities to
experiment, fail, reflect, and succeed with GenAl in real educational contexts. Both pre-
service and in-service teacher education should adopt the beforementioned three-part
model: learning about Al, learning to use Al, and understanding Al as a subject of critical
inquiry. National strategies should aim to scale promising local pilots and create sustained
professional learning ecosystems that support teachers beyond one-time trainings.
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An age-appropriate and transdisciplinary Al literacy framework is needed in Finnish basic education.
Current Al literacy models often emphasize coding and constructionism, which may not fully meet the
cognitive needs of younger learners. A recent review proposes an "intelligence-based" framework that
integrates ethical, societal, and technical dimensions, offering guidance for curriculum development in
Finland.

Reference: Heung, 2024. A critical review of teaching and learning Al literacy. Computers and Education:
Artificial Intelligence.

Higher education provides practical insights for GenAl integration in teacher education.

A systematic review of GenAl in higher education highlights its use in content generation, assessment, and
learner engagement, but also identifies significant challenges in academic integrity and institutional
readiness. These findings are relevant for shaping teacher training and digital pedagogy in Finland.
Reference: Batista et al., 2023. Generative Al and Higher Education: A Systematic Literature Review.
Information.

GenAl adoption requires a balanced understanding of its affordances and risks.

Technological benefits such as personalization and interactivity are accompanied by challenges including
dependency risks, bias, and privacy concerns. A recent review recommends structured ethical guidance and
the development of teacher competence to navigate these dimensions effectively.
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Teacher attitudes toward Al highlight the importance of pedagogical purpose.
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Generative Al should be treated as both a support system and a subject of critical inquiry.

GenAl can enhance creativity and personalized learning but requires careful implementation. Research
highlights the need for interdisciplinary collaboration to create frameworks that balance educational
innovation with ethical and pedagogical integrity.

Reference: Ogunleye et al., 2024. A Systematic Review of Generative Al for Teaching and Learning Practice.
Education Sciences.
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Materials, projects:

The Generation Al (2024). Welcome to the website of the Generation Al project! (generation-ai-stn.fi),
Generationn Al materials for the teachers: https://www.generation-ai-stn.fi/materiaalit/)

FCLab: https://fclab.fi/).
Innokas network: https://www.innokas.fi/

YLE Triplet: Tekoaly tulee kouluihin - poimi vinkit opetukseen! (Al comes to school - teaching tips)

GEN Al Teachable machine GenAl Teachable Machine (Jari Laru. GEN Al)

The Elements of Al - Tekoalyn perusteet (MinnaLearn & HY)

In Finland, a current yearly event ITK2025 also focused on Al era learning and competence (see: Oppimisen
ja osaamisen tulevaisuuksia tekodlyn aikakaudella | ITK-Konferenssi).

Tekoalyohje. (Advice for the use of Al). (2025). Helsingin yliopiston Viikin normaalikoulu.
Tekoalyohje_27052025.pdf

In Finnish:

eNorssin tekoalyopas opettajille. (Finnish Teacher Training Institutions Al guide for teachers). (2024). In:
eNorssin tekoalyopas opettajille - eNorssi (24.10.2024)

Generatiivinen tekoaly. (Generative Al, a blog). In: Matleenan blogi: Generatiivinen tekoaly Read 24.10.2024

OEN. Opetusalan eettinen neuvottelukunta /The educational ethics advisory board. (2024). Kannanotto
1.10.2024. Tekoaly koulussa: eettisia nakokulmia Al at school: etchical viewpoints. In: oen-kannanotto-
tekoalysta-01102024.pdf

Tekoaly opetuksessa. (Al in teaching, Padlet): In: Tekoaly opetuksessa -linkkivinkkeja Read 24.10.2024

Al in teaching and learning. Finnish National Agency for Education. In: Tekoalysuositukset opetuksessa ja
oppimisessa | Opetushallitus

Al and data in teaching and learning. Ethical guidelines for teachers. EU. In: Tekoalyn ja datan kaytto
opetuksessa ja oppimisessa — eettiset ohjeet opettajille - Publications Office of the EU

Tekoaly koulutuksessa — lainsdadanto ja suositukset -tukimateriaali lausunnoille vaiheittain - OKM - Opetus-
ja kulttuuriministerio

Tekoaly pitaa pistareita ja lyhentaa lukuaikaa — tassa viisi tapaa hyodyntaa tekoalya opiskelussa ilman
vilungin vaaraa | Abitreenit | Yle
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Current Central Actors in Al field in Finland:

Dr. Jari Laru Jari Laru | University of Oulu

Dr. Matti Tedre Matti Tedre - UEFConnect

Prof. Matti Tedre and University researcher Henriikka Vartiainen, keynote speech, ITICSE conference, July
2023. "K-12 Computing Education for the Al Era: From Data Literacy to Data Agency". In:
https://iticse.acm.org/2023/keynote-speakers-2/ Read 24.10.2024

Lecturer Perttu Ervelius Perttu Ervelius | Henkilohaku | Helsingin yliopisto

Tekoaly osana luokan ja opettajan arkea. Al as part of everyday school work. In:REFORM IN TEACHER
EDUCATION

Hannu Toivonen Hannu TT Toivonen — University of Helsinki

Mita tekoaly on? What is Al? (book) Hannu Toivonen — Mita tekoaly on?

Hannu Toivonen — Mita tekoaly on? - Puhuja (speaker)

Hannu Toivonen — Mitéa tekoaly on? - Kirja

Dr. Pekka Mertala Pekka Mertala | University of Oulu

Dr. Janne Fagerlund Janne Fagerlund | Jyvaskylan yliopisto

Suomen tekodlykeskus — Finnish Center for Artificial Intelligence FCAI Our mission — FCAI

GenAl NL. GenAl Newsletter, 19.1.2023. (GenAl NL, 2023). As the role of Al is growing in the society, the

knowhow of children and adolescents must be developed already at preschool and at basic education. Read
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