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About myself

Coordinator Cloud Strategy, OE and AI&ED, University of Bonn
Adjunct Professor, Korean National Open University

Advisory Professor, East China Normal University

Founder & Director, European Research Institute eLC

100+ research projects with 55+ Mio. € budgets

200+ scientific publications incl. 100+ peer-reviewed / SSCI
Creative design & training for 15,000 teachers & 5,000 schools
Elected Chair of ISO & CEN Standardization Committees
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The Martin Wolpers 2023 award goes to Christian
M. Stracke
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Lifetime Award to excellence in research, education and significant impact in the society:
“your large expertise in multi-authored, successful research projects and activities, full of

multi-culturalism, with a realistic view, which gives the community useful outcomes with
great impact for an immediate application”
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Current status of Al



Al market size in sectors

Artificial Intelligence - Market Size Share by Industry

Worldwide - Germany (in percent)

o #IHH : H' - H

® Media & Entertainment @ Security @ Semiconductor

@ Transportation @ Retail Business & legal services
@ Others @® Finance Manufacturing

@® Healthcare ® Energy

Statista (2025)
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Technology prediction 2023-2033

Al takeover: Share of frontier tech market could
quadruple by 2033

Estimated frontier technology market size and share of selected
technologies, 2023 and 2033

Artificial intelligence [l Internet of things [l Blockchain [l Electric vehicles
M Solar photovoltaic Other

29% 29%

2023 2033
$2.5tn $16.4tn

https://unctad.org/news/ai-market-projected-hit-48-trillion-2033-emerging-dominant-frontier-technology
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What is Al?

Definition of Human Intelligence
Definition of Artificial Intelligence (Al)

How do you define Al?
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Al is a unique digital tool

Al is always a human-to-human relationship
(in the responsibility)
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History of Al

Al concept by McCarthy and research since 1950ies
weak Al vs. strong Al vs. super-intelligence
knowledge-based Al vs. data-driven Al
hybrid systems & trainings (GenAl / GPAI)

Stracke, C. M. et al. (2024). https://doi.org/10.1007/978-3-031-64315-6 21 (pre-print: https://doi.org/10.5281/zenodo0.11518072)
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Different Types of Al %

Weak Al: Strong Al:

Programming Self-development
Automatisation "Intelligence”
Training Self-decisions

16th of July 2025
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Al and Big Tech



Al Contradictions

"Pause Giant Al Experiments: An Open Letter.
We call on all Al labs to immediately pause for at least 6 months the training
of Al systems more powerful than GPT-4."
(Future of Life Institute, 22"9 of March 2023)

"Mitigating the risk of extinction from Al should be a global priority
alongside other societal-scale risks such as pandemics and nuclear war."
(Center for Al Safety, 30t" of May 2023)



Al Claims & Interests

Al = Disruptive technology like no other before in human history:
Revolution for all and everything (incl. learning, school / higher education)

Al has to immediately be introduced and used everywhere:
Al Competences and 215t century skills are urgently required

All these claims are not proven and only serve own profit interests



Increasing Power of Big Tech

Growth of Big Tech Since :
ChatGPT's In 2024, the combined market

Launch "Rt capitalization of the five largest

+S1.1T

aazon companies in the world—Apple, Nvidia,
Microsoft, Amazon, and Google—
Hlclhe climbed to around $15 trillion.

ChatGPT
is launched

@ The top five Big Tech firms account for
.y roughly 25% of all U.S. equity value.

Jan
I 2023

https://www.visualcapitalist.com/charted-the-growth-of-big-tech-since-chatgpts-launch/
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Profits of Big Tech in 2024

Alphabet 100,1

Apple CEW/

Microsoft 88,1

Meta

Amazon

https://www.tagesschau.de

16th of July 2025
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Big Tech fines vs. earnings in 2024

Company Total fines in 2024 Time to pay off its fines (using free cash flow)
Amazon $57,478,000 1 day, O hours, 51 minutes
Apple $2,117,203,000 7 days, 2 hours, 28 minutes
Google $2,974,752,000 16 days, 21 hours, 25 minutes
Meta $1,462,850,000 9 days, 19 hours, 15 minutes
Microsoft $1,605,000,000 7 days, 21 hours, 49 minutes

https://proton.me/blog/big-tech-pays-fines-under-3-weeks
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Removed Ban on Al for Weapons

AMNESTY ENGLISH WHO WE ARE WHAT WE DO COUNTRIES GET INVOLVED LATEST Q DONATE NOW

-
egle

G

- | 2 Recently added

6 February 2025

Credit: Sebastien Thibault

Israel's decision to cut off electricity supply to Gaza

Global: Google’s shameful decision to reverse
its ban on Al for weapons and surveillance is a o
hlow for human rights Azerbaijan: Opposition activist Tofig Yagublu sentenced

following sham trial

Responding to Google's decision to remove its prohibition on artificial i i (Al) being used for developing weapons and . . o
surveillance tools, Matt Mahmoudi, Researcher and Adviser on Artificial Intelligence and Human Rights, said: Indonesia: Trans woman's prison sentence for ‘insulting’
Jesus must be quashed

https://www.amnesty.org/en/latest/news/2025/02/global-googles-shameful-decision-to-reverse-its-ban-on-ai-for-weapons-and-surveillance-is-a-blow-for-human-rights/
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And the (Al) Future?

"Today, an oligarchy is taking shape
in America of extreme wealth,
power, and influence that literally

i | | | threatens our entire democracy, our
- -Q “ basic rights and freedoms, and a fair
L Bt shot for everyone to get ahead."

Joe Biden on 15th of January 2025

https://tagesschau.de - https://bidenwhitehouse.archives.gov/briefing-room/speeches-remarks/2025/01/15/remarks-by-president-biden-in-a-farewell-address-to-the-nation/
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Hypothesis 1

Artificial Intelligence changes more than
COVID-19 and any other digital tool



Ethics of Al



Ethics dimensions [
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Meta-ethics: Epistemology
Normative ethics: Which laws?

Applied ethics: Which recommendations?

Stracke, C. M. (2024). https://doi.org/10.1007/978-981-97-8638-1 7
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Ethical Al Questions

Ethics: What should we do?
Ethical Al: How should we use Al?

What is Artificial Intelligence?

Stracke, C. M. (2024). https://doi.org/10.1007/978-981-97-8638-1 7
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Ethical Al

Transparency

Justice and fairness
Non-maleficence (do not harm)
Responsibility

Privacy

Jobin et al. (2019). https://doi.org/10.1038/s42256-019-0088-2
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Legal regulation of Al



Al Regulations

1S o teltses|

European Commission:
Ethical Guidelines (2022) & Al Act (2024)

European Parliament:
Hearing of Committee for Education (2022)

Council of Europe:
Framework Convention on Al - "Treaty" (2024)

16th of July 2025 Ethical Regulation of Al and Education (23rd MEITAL Conference, Israel) - Christian M. Stracke 27


https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32024R1689
https://www.coe.int/en/web/artificial-intelligence/the-framework-convention-on-artificial-intelligence

of the European Union. L series

e .| EU Al Act (into force: 1st August 2024)

20241689 1272024
REGULATION (EU) 20241689 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL

of 13 June 2024

o [ [ ]
Iaying down harmonised rules on arificial and amending (EC) No 300/2008,
(EU) No 167/2013, (EU) No 168/2013, (EU) 2018858, (EU) 2018/1139 and (EU) 2019/2144 and -
Directives 2014/90/EU, (EU) 2016/797 and (EU) 2020/1828 (Astificial Intellipence Act)

(Text with EEA relevance)

s o
Having regard to the Treaty on the Functioning of the European Union, and in particular Articles 16 and 114 thereof, ® e
After transmission of the draft lepislative act to the national pariaments,

Having repard to the opinion of the European Economic and Social Committee (1),

Having regard to the opinion of the European Central Bank
Having regard to the opinion of the Committee of the Regions (), [ [ [

|_| m |te risk - t ransbarencv an

‘Whereas:

(1) The purpose of this Regulation is to improve the functioning of the internal market by laying down a uniform legal
framework in pasticular for the development, the placing on the market, the putting into service and the use of
artificial intelligence systems (A systenss) in the Union, in accordance with Usion values, to promote the uptake of

[ ] [ J
human centric and trustworthy artificial intelligence (AT) while ensuring a high level of protection of health, safety,
fundamental rights as enshrined in the Charter of Fundamental Rights of the European Usion (the ‘Charter),
including democracy, the rule of law and environmental protection, to protect against the harmful effects of Al
systems in the Union, and to support innovation. This Regulation ensures the free movement, cross-border, of

Albased goods and services, thus preventing Member States from imposing restrictions on the development,
‘marketing and use of AI systems, unless explicidy authorised by this Reguation.

@ ThisRegulation should be applied in accordance with the values of the Union enshrined as in the Charter, facilitating
the protection of natural persons, undertakings, democracy, the rule of law and environmental protection, while
boosting innovation and employment and making the Union a leader in the uptake of trustworthy AL

(3 Alsystems can be easily deployed in a large variety of sectors of the economy and many parts of society, including S G G
across borders, and can exsiy circulate throughout the Union. Certain Member States have already explored the
adoption of national rules to ensure that ALis trustworthy and safe and is developed and used in accordance with -
fundamental rights obligations. Diverging national rules may lead to the fragmentation of the internal market and
may decrease legal certainty for operators that develop, import or use Al systems. A consistent and high level of

protection throughout the Union should thercfore be cnsured in order to achicve trustworthy AL while divergences
hampering the free circulation, innovation, deployment and the uptake of Al systems and reated products and
services within the internal market should be prevented by laying down umiform obligations for operators and

22,p.5.

€97,

522022, p. 60.
Position of the European Parliament of 13 March 2024 (not yet published in the Offcial Journal) and decision of the Council of

= | @General-purpose Al - added later

http://data.europa.eu/eli/reg/2024/1689/0j
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Offical Journal
of the European Union L

20241689 127
REGULATION (EU) 20241689 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL

of 13 June 2024

Iaying dows harmonised rules on artificia and amending (EC) No 300/2008,
(EU) No 167/2013, (EU) No 168/2013, (EU) 2018858, (EU) 2018/1139 and (EU) 2019/2144 and
Directives 2014/90/EU, (EU) 2016/797 and (EU) 2020/1828 (Astificial Intellipence Act)

(Test with EEA relevance)

THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE EUROFEAN UNION,

Han

Han

wing regard to the Treaty on the Functioning of the European Union, and in particular Articles 16 and 114 thereof,

wing regard to the proposal from the European Commission,

After transmission of the draft lepislative act to the national pariaments,

Having regard to the opinion of the European Economic and Social Committee (1),

Having regard to the opiniion of the European Central Bank (),

Having regard to the opinion of the Comuittee of the Regions (),

Acting in accordance with the ordinary legislative procedure (9,

Whereas

The purpose of this Regulation is to improve the functioning of the internal market by laying down a uniform legal
framework in particular for the development, the placing on the market, the puting into service and the use of
artificial intelligence systems (Al systems) in the Union, in accordance with Union values, to promote the uptake of
human centric and trustworthy artificial intelligence (AT) while ensuring a high level of protection of health, safety,
fundamental rights as enshrined in the Charter of Fundamental Rights of the European Union (the ‘Charter)
including democracy, the rule of law and environmental protection, to protect against the harmful effects of Al
systems in the Union, and to support innovation. This Regulation ensures the free movement, cross-border, of
Albased goods and services, thus preventing Member States from imposing restrictions on the development,
‘marketing and use of Al systems, unless explicitly authorised by this Regulation.

‘This Regulation should be applied in accordance with the values of the Union enshrined as in the Charter, facilitating
the protection of autural persons, underskings, democracy the e of lw and emvironmental protecion, whil
boosting innevation and employment and making the Union a leader in the uptake of trustworthy 2

Al systems can be easily deployed in a large variety of sectors of the economy and many parts of society, including
across borders, and can exsiy circulate throughout the Union. Certain Member States have already explored the
adoption of national rules to ensure that ALis trustworthy and safe and is developed and used in accordance with
fundamental rights obligations. Diverging national rules may lead to the fragmentation of the internal market and
may decrease legal certainty for operators that develop, import or use Al systems. A consistent and high level of
protection throughout the Union should thercfore be cnsured in order to achicve trustworthy AL while divergences
hampering the free circulation, innovation, deployment and the uptake of Al systems and reated products and
services within the internal market should be prevented by laying down umiform obligations for operators and

=]

oc 122021, p. 56.
0] C 115, 1132022, p. 5

0] €97, 2 . 60.

Position of the European Parliament of 13 March 2024 (not yet published in the Offcial Journal) and decision of the Council of
21 May 2024,

ELL bitp

J/data.curopa.culelijreg 2024/1689/0j

http://data.europa.eu/eli/reg/2024/1689/0j

1/144

Al Act

ducation in Al Act:

* Recitals 4, 48, 44, 56 & 96

* Articles 4 (Al literacy),
(Prohibited) & 9 (High-risk)

 Annex lll (High-risk)



Framework Convention

COUNCIL OF EUROPE

CCONSEIL DE LEUROPE

Council of Europe Treaty Series - No. 225

Council of Europe F Ci ion on Artificial i and Human
Rights, Democracy and the Rule of Law

Preamble
The member States of the Council of Europe and the other signatories hereto,

Considering that the aim of the Council of Europe is to achieve greater unity between its
members, based in particular on the respect for human rights, democracy and the rue of law,

Recognising the value of fostering co-operation between the Parties to this Convention and of
extending such co-operation to other States that share the same values

Conscious of the accelerating developments in science and technology and the profound
changes brought about through activities within the lifecycle of artif | intelligence systems,
which have the potertial to promote human prosperity as well as individual and societal well-
being, sustainable development, gender equality and the empowerment of all women and girls
as well as other important goals and interests, by enhancing progress and innovation

Recognising that activities within the lifecycle of artificial intelligence systems may offer
unprecedented opportunities to pratect and promote human rights, democracy and the rule of
law;

Concerned that certain activities within the Iifecycle of artificial intelligence systems may
undermine human dignity and individual autonomy, human rights, democracy and the rule of
law

Concerned about the risks of discrimination in digital contexts, particularly those involving
artificial intelligence systems, and their potential effect of creating or aggravating inequalities,
ncluding those expe: ed by women and individuals in vuinerable situs egarding the
enjoyment of their human rights and their full, equal and effective participation in economic,
social, cultural and political affairs

Concerned by the misuse of artificial intelligence systems and opposing the use of such
systems for repressive purposes in violation of international human rights law, including through
arbitrary or unlawful surveillance and censorship practices that erode privacy and individual
autonomy

Conscious of the fact that human rights, democracy and the rule of law are inherently
nterwoven

https://rm.coe.int/1680afae3c

CoE Treaty no. 225 (5th September 2024)

Human dignity & individual autonomy
Transparency and oversight
Accountability and responsibility
Equality and non-discrimination
Privacy and personal data protection
Reliability

Safe innovation



Hypothesis 2

Artificial Intelligence
has to be regulated worldwide

- in particular in education!



The Special Case of Education



Digitalisation
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Stadtischer Handelshafen,
Breslau vor 1910

Containerterminals, Hamburg

(Henrik Spohler)
(Unbekannter Fotograf, SLUB/
Deutsche Fotothek)
Photo: https://www.bmas.de/DE/Service/Publikationen/a877-01-werkheft.html
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italisation

Industrie-Transport Assembly line
Sachsenring, 1964 (Henrik Spohler)

(Peter, Richard jun., SLUB/
Deutsche Fotothek)

Photo: https://www.bmas.de/DE/Service/Publikationen/a877-01-werkheft.html
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Digitalisation

Salaternte der Arbeiterinnen
und Arbeiter der Landwirt- in Siiddeutschland

Anbau junger Salatpflanzen

schaftlichen Produktions-
genossenschaft Marzahn,
Berlin 1984

(Henrik Spohler)

(Winkler, ddrbildarchiv.de)

Photo: https://www.bmas.de/DE/Service/Publikationen/a877-01-werkheft.html
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Digitalisation

Paketumschlag zu Weihnachten
1950er-Jahre, Herne

(Erich Hohne & Erich Pohl,

Paketlogistik, Verteilzentrum
am Flughafen Kéln/Bonn

(Henrik Spohler)
SLUB/Deutsche Fotothek)
Photo: https://www.bmas.de/DE/Service/Publikationen/a877-01-werkheft.html
16th of July 2025 Ethical Regulation of Al and Education (23rd MEITAL Conference, Israel) - Christian M. Stracke 36
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Bibliothekar vor Biicherregalen
im Magazinbereich der Deut-
schen Biicherei, Leipzig 1955

(Renate und Roger Rossling,
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Digitalisation in education?

Photos: https://www.pixabay.com (345950) - https://www.pexels.com (207691)
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The Special Case of Education

Education as human right
SDG 4: "Quality Education for All"
Equity, inclusion & mandatory school visit

Learning cannot be forced
https://opening-up.education/publications

Photos: https://www.pixabay.com (345950) - https://www.pexels.com (207691)
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Al and Education (AI&ED)



AI&ED = AIED + Al Literacy

requires
Al use in Education
Education about Al
(AIED) (Al Literacy or

EDAI)
reflects
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ARTIFICIAL INTELLIGENCE
AND EDUCATION

A critical view through the lens of human
rights, democracy and the rule of law

AI&ED Expert Group by CoE

Artificial Intelligence and Education.

A critical view through the lens of
* human rights,
* democracy and
* the rule of law

https://tinyurl.com/CoE-Al-ED-1
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COUNCIL OF EUROPE
Presidency of Latvia
Councl of Europe

Présidence de la Lettonie
Conseil de I'turope

CONSEIL DE L'EUROPE

Council of Europe Standing Conference of Ministers of Education

REGULATING ARTIFICIAL INTELLIGENCE IN EDUCATION

1. Why regulate Artificial Intelligence in Education?

Artificial Intelligence (Al) is a rapidly evolving and complex technology that is increasingly
impacting various aspects of daily life, including education. While Al might present opportunities
for enhancing teaching and leaming, it also poses potential risks and challenges related to its
implications on human behavior, child development, and the overall socio-economic conditions
of those involved. Thus, regulating Al in educational contexts is crucial ..

It has been argued that, when deployed in educational settings, Al-enabled technologies have
the potential to support diverse leamners, including children and lifelong leamers, as well as those
who have special needs. Data analytics might also offer insights into the leaming process, while
voice assistants and adaptive tutoring might have the potential to foster more inclusive education,

However, it is essential to acknowledge also the potential negative impacts of Al-enabled
technologies on education. Poor pedagogic practices might be automated, and existing biases
and discriminatory approaches could be perpetuated and disseminated, along with disinformation
and misinformation. This could result in disempowering both teachers and students and could
undermine human rights, in particular the right to quality education. Moreover, there is a risk of
devaluing certain important aspects of education, in particular the role and the tasks of teachers
as educators, incrementing the mistrust in their capacity to teach in a digital and Al leaming
environment. Additionally, an overemphasis on easily measurable skills rather than promoting
humanistic values such as collaboration, critical thinking, ethics, and democratic ideals that are
harder to assess also poses a threat to quality education. The scarcity of independent evidence
for the efficacy, impact, or safety of Al-enabled technologies in educational settings necassiets
proper investigation through common standards an intemational review system of such
technologies

Over the past decade, significant strides have been made in digital transformation within
European education systems. The Digital Citizenship Education (DCE) program, based on the
20 Competences for Democratic Culture, has provided valuable policy guidance and practical
tools to member States. The Recommendation CM/Rec{2019)10 on developing and promoting

Council of Europe (CoE)

Mandate by Ministries of Education:

(26th session of their Standing Conference on 29th of September 2023)

. International convention as
binding law for Al in Education

2. Recommendation for Al Literacy

https://opening-up.education/artificial-intelligence-and-education
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8. WELCOME the development of (i) a legally-binding instrument” on the use of Artificial

Intelligence systems in education to protect and promote human rights, democracy and the
rule of law;

9. Also WELCOME the development of (ii) a recommendation to ensure that teaching and
learning about Al incorporates the impact of Al on human rights, democracy and the rule of
law and prioritises the active participation and agency of teachers and learners;
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Ethical AI&ED & Human Rights

Lecture Notes in Educational Technology

e Burgos - JofnWilian Branch AI&ED for strengthening the society:

Ahmed Tlili - Ronghuai Huang -
Mohamed Jemni - Christian M. Stracke -

i el e Cee Kt Lo "Artificial Intelligence and Education:

Khalid Berrada Editors
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intelligence Their Relations Based on Human

and Digital .

Transfgrmation in Rights, Democracy and the Rule of
Lousiiy Law" (Dezember 2024)

Utilising Disruptive Technology for a

Better Society

P https://doi.org/10.1007/978-981-97-8638-1 7
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Asian Journal stance Educat Volume 18, Issue 1

«4 Asian Journal of
“\ Distance Education

Speculative Futures on ChatGPT and Generative Artificial Intelligence (Al):
AC i ion from the i L

Aras Bozkurt, Junhong Xiao, Sarah Lambert, Angelica Pazurek, Helen Crompton, Suzan
Koseoglu, Robert Farrow, Melissa Bond, Chrissi Nerantzi, Sarah Honeychurch, Maha Bali, Jon
Dron, Kamran Mir, Bonnie Stewart, Eamon Costello, Jon Mason, Christian M. Stracke, Enilda
R Hall, Cathy Mae Toquero, Lenandlar Singh, Ahmed TIili,
Kyungmee Lee, Mark Nichols, Ebba Ossiannilsson, Mark Brown, Valerie Irvine, Juliana Elisa
Raffaghelli, Gema Santos-Hermosa, Orna Farrell, Taskeen Adam, Ying Li Thong, Sunagul Sani-
Bozkurt, Ramesh C. Sharma, Stefan Hrastinski, Petar Jandri¢

Abstract: While ChatGPT has recently become very popular, Al has a long history and philosophy. This
paper intends to explore the promises and pitfalls of the Generative Pre-trained Transformer (GPT) Al
and patentially future by adopting 2 Iative future narratives
with a specific focus on educational contexts are provided in an attempt to identify emerging themes
and discuss their impiications for education in the 21st century. Affordances of (using) Al in Education
(AIEd) and possible adverse effects are identified and discussed which emerge from the narratives. It is
argued that now is the best of times to define human vs Al contribution to education because Al can
accomplish more and more educational activities that used to be the prerogative of human educators.
Therefore, it is imperative to rethink the respective roles of technology and human educators in
education with a future-oriented mindset

antificial (Al), pre-trained transformer (GPT), natural language
processing, artificial intelligence in education (AIEd), future educational perspectives, specuiative
methodology
Highlights

What is already known about this topic
«  Alhasa long history and philosophy
« Al has already been widely used in all dimensions of our lives including education
What this paper contributes
+  Acollection of speculative future narratives provides possible future Al scenarios and provokes
readers to think critically about Al
With a specific focus on education, this paper serves as an intellectual exercise on educational
uses and limitations of conversational Al
Implications for theory, practice, andfor policy
« Innovative ways should be found to adopt AIGPT technology into education in meaningful
ethical, and sustainable ways.
There is a need to develop new literacies for AUGPT technologies
Rather than biindly adopting AUGFT technologies, educators need to develop a critical
understanding of their pros and cons
The leading role of human educators in education should not be downplayed and the supporting
role of technology, no matter how advanced it is, should not be over-exaggerated

ISSN 1347-9008 hitp Jiwww. asianide.

Published by Asian Society for Open and Distance Education (ASODE), Japan
é om
This s an open access articie under the CC BY license

First study on speculative AI&ED futures
by huge global research team (2023):
"Speculative Futures on ChatGPT and
Generative Artificial Intelligence (Al)"

30+ positive & 30+ negative Al scenarios

https://www.asianjde.com/ojs/index.php/AsianJDE/article/view/709/394
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Global Trends in Ethical AI&ED

Global trends in scientific debates on trustworthy and
ethical Artificial Intelligence and Education

Christian M. Stracke | 90X019656.82%8] [rene. Angelica Chounta? K09<001.915-3664] gng
Wayne Homes
University of Bonn, Germany, * University of Dudsbarg-Essen, Germany, ’ University College
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Systematic Literature Review (SLR):
"Global trends in scientific debates

on trustworthy and ethical Artificial
Intelligence and Education”

by Stracke, C.M.; Chounta, 1.-A. & Holmes, W.
(2024) — presented at AIED 2024 in Recife

ttps://doi.org/10.5281/zen0do.11518072
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AI&ED Evidences?

mputers & Education 227 (2025) 105224

Contents lists avaflable at SclnceDiect

Computers & Education

journal homepage: wuw. sisevier. comlocsteicomped

Does ChatGPT enhance student learning? A systematic review and
meta-analysis of experimental studies

Ruigi Deng "', Maoli Jiang", Xinlu Yu*, Yuyan Lu®, Shasha Liu

* g Hongyt Schoal of Hangehou Narmal Untnersity, Hongdhau, Ghra
Chinese Educarion Moeréaation Resareh Insitute (Zuieng Provincial Key Think Tank), Mangehes Normal Universiy, Hangshow, Chire:
School of Tourien Pleswuing and Drsign, Tourism Gollge of Zhafeng. Hangahow, Chive

ARTICLE INFO ABSTRACT
Kepmards Chat Generative Pre Trained Transformer (CHGPT) has penerated excitement and concern in
Teacting A caning sustegies education, While cross-sectional studies have highlighted comelations benween GhatGFT use and

Impeove dassroom teaching
Eleneny olvesion

Seccedsy educyi
Postsecondacy educstion

learning performance, they fall short of establishing causality. This review examines experimental
studies on ChatGPT's impact on student learning to address this gap. A comprehensive search
acrass five databases identified 69 articles published between 2022 and 2024 for analysis. The
findings reveal that ChatGPT interventions are predominantly implemented at the u

pver various subject areas focusing on language education, are integrated into classroom
environments as part of regular educational practices, and primarily involve direct student use of
ChatGPT. Overall, CatGPT improves academic performance, affective-motivatiorsal states, snd
higher-order thinking propensities; it reduces mental effort and has mo significant effect on sef.
efficacy. However, methodological limitarions, such as the lack of power analysis and coneemns
e

ding postintervention assessments, wartant cautious interpretation of results. This review
presents four propositions from the Andings: (1) distinguish between the quality of ChatGPT
outputs and the positive effects of interventions on academic performance by shifting from well
defined problems in postintervention assessments to more complex, project-based amessments
that require skil 4 essments, L
originality alongside quality; (2) evaluate long temm impacts to determine whether the pasitive
effects on affective motivational states are sustained or merely owing to novelty effect; (3) pri
s F higher-ocder thinking; and (4)
use powes analysis to delenmine adequate sample sizes to avoid Type Il erroes and provide
seliable effect size estimates. This review pravides valuable irsights for reseaschers, instructors,
and policymakers evaluating the effectiveness of generative Al integration in edacational
practice.

ents, or

1. Introduction

1 back to the early Frataral inthe mid-20th
century (M ! 1), the release of Chat Generative Pre-Trained Transformes (ChatGPT) in late 2022 marked a tuming point

* Conesponding suthor. Jing Hengyl Sehool of Education, Hangzhou Normal Universiy,
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uyangst 1 (Y. Lu), lusasa@dt (5. Li).
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0360-1315/& 2024 The Authors  Published by Elsevier Lid.  This is an open access amicle under the CC BY license

(http/creativecommons.org/ticenses by/4.0/).

Meta study on AI&ED evidences (2025):
"Does ChatGPT enhance
student learning?

A systematic review and meta-analysis
of experimental studies”

https://doi.org/10.1016/j.compedu.2024.105224
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Measurement in (Al and) Education?

[—— Meta-analyses of evidence-based
,Rﬁfqa,;”fﬁefeﬁéas;{oé;é;@ studies by Hattie and others
M B Despite some fundamental critics by

oD Eacott (2017), McKnight & Whitburn
Evidences? (2018), Terhart (2011), and Wetter,
ttttt Vogel, & Hetmanek (2017)




Three Ethical Imperatives for AI&ED

Technology-independent (for objectives)
Impact-oriented (for all levels)
Society-focused (for commons)

Stracke, C. M. et al. (2024). Global trends in scientific debates on trustworthy and ethical Artificial Intelligence and education.
https://doi.org/10.1007/978-3-031-64315-6 21 (pre-print: https://doi.org/10.5281/zenodo0.11518072)
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The Big Picture:
Our Society



International crises

Economic crisis (Hayes, profit only)
Education crisis (innovations, quality)
Media crisis (literacy, fake news)
Societal crisis (ethics, egoism)

Pl e T A N
Vo e

Crisis? What Crisis?

https://en.wikipedia.org/wiki/File:Supertramp_-_Crisis.jpg

We need innovative and high quality
Open Education for all as human right
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Current challenges

COVID-19 pandemic & lockdowns
War in Ukraine & many countries

Climate change, poverty, hunger

https://www.unicef.org/reports/unicef-75-preventing-a-lost-decade

And now, Artificial Intelligence (Al)
is appearing and changing mindsets



Global education (2020)

° ° °
At least 463 million children worldwide were unable to access remote ; [o)] * 463 m | I I |O n p u p | IS

learning during COVID-19 school closures in 2020 L, G-

il could not learn in

Percentage and number of students potentially reached and not reachedt by digital and broadcast remote

learning policies, by region (pre-primary to upper secondary)
the COVID-19

100%

::I I I I I I I I o e
1in ils!

Southern Africa Africa North Africa and Central Asia Pacific the Caribbean 3 p u p

pe)

Eastern and West and Central  Middle East and South Asia Eastern Europe  East Asiaand the Latin America and Global

@ Fotentiallyreached @ Cannot be reached

Source: Authors' calculations using MICS, DHS and other national household surveys.

Notes: (i) Figures are calculated using weighted averages based on the number of students across countries. (ii) The high potential reach in Latin America and the
Caribbean does not indicate that children in this region had more access to communication assets in the household — access is shown in Figure 5. Rather, it reflects that
the policies in this region targeted technologies that are available in most households.

t “Reached” indicates potential maximums; "Cannot be reached” indicates minimums, which are likely much higher.

https://data.unicef.org/covid-19-and-children
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Future of our education?

Democratisation
Social media
Collaboration
Education 5.0

Education ideal

Digital divide

Fake news

Egoism
Commercialisation

Exploitation ideal



Popular misconceptions

Commercial profit
Digital literacy

Competence development

Only digital competences



And our future society?

EXECUTIVE PRODUCERS GEORGE CLOONEY & GRANT HESLO\/

*FRIEDRICH
MOSER -

HOW TO B'UI’L”D A

TRUTH




The Future of Al



And the Future of Al?

How will Al shape and influence
our research, education and society?



And the Future of Al?

EEEEEEEEEEEE

Project Analyzing

Human Language

Usage Shuts Down

Because ‘Generative Al et s sece 1 don
Has Polluted the Data’ .7y

ﬁa JASON KOEBLER - SEP 19, 2024 AT 9:55 AM




And the Future of Al?

Who has heard about Lavender?



And the Al future?
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‘Lavender”: The Al machine directing
Israel’s bombing spree in Gaza

The Israeli army has marked tens of thousands of Gazans as suspects for
assassination, using an Al targeting system with little human oversight and
a permissive policy for casualties, +972 and Local Call reveal.

https://www.972mag.com/lavender-ai-israeli-army-gaza/



SocialAl - Al Social Network @
Chat with 1M+ Al followers

Friendly Apps, Inc.

Designed for iPhone

Be the main Infinite Reflect, post,
ccccccccc Al followers | feel heard
M) SR e ) (e )

- e
yyyyyyyyyyyyyyy ‘ @ I Pickthetypes o | ?} | \“ LT
and followers you want oary
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https://apps.apple.com/us/app/socialai-ai-social-network/id6670229993

And the Future of Al?

SocialAl for Fake Chats
Filter Bubbles by & for Yourself

Deep Fakes not only by Media
but also by Contacts

Communication Crashdown



And the Future Al & Society?

In the (near?) future, there will be
only 3-5 hyperscalers providing
Al software and services

Only Meta to spend hundreds of
billions to build Al data centres

https://www.pexels.com/de-de/foto/software-ingenieur-mit-laptop-1181341



And the Future Al & Society?

https://www.pexels.com/de-de/foto/landschaftsfotografie-der-fabrik-459728/

Hyperscalers’ contracts with old
& new nuclear power plants

Meta: Prometheus in 2026 with 1
gigawatt (= size of Manhattan)
Meta: Hyperion with 5 gigawatts
(= footprint of Manhattan)



And the Future Al & Society?

https://www.pexels.com/de-de/foto/gehen-madchen-jung-kind-13229632

In the (near?) future, there will be
only 3-5 hyperscalers providing
Al software and services

Hyperscalers are sighing contracts
with old and new nuclear power
plants: Who gets what resources?



Safeguarding the Future Al & Society

We must regulate Artificial Intelligence to
facilitate its best impact and its safe and
equitable use in education.

Education and Artificial Intelligence have to focus
and answer ethical questions to guarantee
human rights and democracy in our society.



And the Future AI&ED?

Create, ask, and summarize
with Al chat

.
%;
4

Wi, how can nelp youl

https://tenor.com/de/view/ai-bot-chatgpt-artificial-chat-gpt-gif-282704938762721238 - https://apps.microsoft.com/detail/9wzdncrd29v9?hl=en-US&gl=US
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Safeguarding the Future AI&ED

Educators should only decide based on defined
learning objectives whether they use and
integrate Al in their education (or not).

Educators need to be aware of these future
developments (that Al will be everywhere)
and require Al literacy (and also the students)



Hypothesis 3

Al and Education have to focus
much stronger ethics, democracy and
our social future and society



UNESCO Network UNOE Y€
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Launch of the Unitwin Network
on Open Education (UNOE)

June 26, 2024

UNIVERSIDAD
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https://unitwin-unoe.org

educa on

UNOE = UNESCO
Unitwin Network on
Open Education

16 partners from all
five continents

https://opening-up.education
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Meet the Organizers

Ethical Al and Education:
. The need for international
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Our networks

34 AI&ED Working Conference

Council of Europe, 1st-2"9 of October 2025

https://opening-up.education

Network "Ethical use of Al"

European Community for Ethical AI&ED
https://ethicalai.ecompetence.eu
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Networks "Ethical Use of Al"

5 Technische
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. 27— RPTU| German Network since March 2023:
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| Monthly meetings for collaboration:
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https://ethischeki.ecompetence.eu/
https://ethicalai.ecompetence.eu/

Network "Ethical Use of Al"

"Ethical Use of Al in Higher Education

Y " | —aHandout" for university teachers
: m[:r (Version 1.1 from 18" of July 2024)
N e 10 statements (1 page) and
FAQ list with answers (4 pages),

in Higher Education - a Handout

both revised and updated
https://doi.org/10.5281/zen0d0.10995669
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1.

methodologies

Open Education

Artificial Intelligence changes more than
COVID-19 and any other digital tools

Artificial Intelligence has to be globally
regulated: in particular in education

Al and Education have to focus stronger
ethics, democracy and our whole society

https://opening-up.education/artificial-intelligence-and-education



https://opening-up.education/artificial-intelligence-and-education

Ethical Al Questions © L&

¥ LL

Ethical Al: How should we use and regulate Al?
Ethical AI&ED: How can we integrate and teach Al?

AI&ED for society: How can we sustainably benefit?



Open Al questions for discussion

Legal: Al Act, Treaty 225, DSA, GDPR,
CLOUD Act et al., strategies

Technological: Blackbox, souvereignity
Ethical: Bias, personality, deskilling

Societal: Human rights, literacy,
autonomy, resources, digital divide




Al and Education

Interested? Contact me!

Dr. Christian M. Stracke
Coordinator Cloud Strategy, OE and AI&ED Research

stracke@uni-bonn.de

www.hrz.uni-bonn.de
. . HDEHEEHLIL-
www.opening-up.education RECHENZENTRUM
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Thank you for your attention!

Interested? What are your questions?
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Coordinator Cloud Strategy, OE and AI&ED Research
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