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AI performance continues to improve

The 2025 AI Index Report (2025), Human-centered Artificial Intelligence Centre, Stanford University.



Each time we advance in AI to perform tasks 
we once believed were uniquely human, we 

lose a part of ourselves.



A fundamental question to ask is …

What is the core of a human that we can not 
cut away anymore?

What should we educate people about?

What should the role of an AI system be in education?  



• AI can be conceptualised to externalize, be internalized 
or extend human cognition.

• AH = Human tasks are replaced by AI H  A

• HA = Humans can internalise AI models H → A
Changing the operations and representations of thought (GOFAI)

• H[A] = Human (H) extended with an AI (A), tightly 
coupled synergistic human and AI systems.

• H[A] ≠ H + A           →         H[A]  > max(H, A)
The whole should be more than the sum of its parts.
Changes in H, also in A, are expected. 

Three Conceptualisations of AI in Education

Cukurova, M. (2019). Learning Analytics as AI Extenders in Education: Multimodal Machine Learning versus Multimodal Learning Analytics. Proceedings of the Artificial Intelligence 

and Adaptive Education Conference, xx1-xx3.

Cukurova, M. (2024). The Interplay of Learning, Analytics, and Artificial Intelligence in Education. British Journal of Educational Technology. 

https://doi.org/10.48550/arXiv.2403.16081
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How exactly genAI is used? 

Handa et al., (2025). Which Economic Tasks are Performed with AI? Evidence from Millions of Claude 
Conversations. Anthropic, Technical Report.

• Based on four million Claude.ai conversations, only ∼4% of occupations show usage 
for at least 75%.

• e.g. Foreign Language & Literature Teachers: AI usage for planning course 
content, generating teaching materials, not for maintaining student records.



AI-generated synthetic learning videos

• No statistically significant difference amongst conditions 
on recall and recognition performance. 

• Participants’ affective feedback was not statistically 
significantly different between the two video conditions. 

Leiker, D., Gyllen, A.R., Eidesouky, I., & Cukurova, M. (2023). Generative AI for learning: Investigating the potential of synthetic learning videos. AIED2023, Springer, Cham.

Li, Z. R. Y., Barry, C., & Cukurova, M. (2024). Adult learners recall and recognition performance and affective feedback when learning from an AI-generated synthetic video. arXiv preprint arXiv:2412.10384.



Intelligent Tutoring Systems



Evidence of Impact of Intelligent Tutoring 
Systems

• ITSs can have positive impact on student learning : OLI learning course (Lovett et al., 
2008), SQL-Tutor (Mitrovic, & Ohlsson 1999), ALEKS (Craig et al. 2013), Cognitive Tutor 
(Pane et al. 2014), ASSISTments (Koedinger et al. 2010). 

Meta-reviews

• VanLehn (2011) found that the effectiveness of the intelligent tutoring systems 
were nearly as effective as average human tutors.

• Ma et al. (2014) found similar results both when compared to a no tutoring or to 
large group human-tutor instruction.

• Pane et al. (2014) found evidence of the relative effectiveness of online tutors 
over conventional teaching.

• Kulik & Fletcher (2016) median effect was to raise test scores 0.66 standard 
deviations over conventional levels, or from the 50th to the 75th percentile.

• du Boulay, B. (2016) summary of the metareviews in “Artificial Intelligence As 
An Effective Classroom Assistant”.



AI-generated Feedback

Zhang, A., Gao, Y., Suraworachet, W., Nazaretsky, T., & Cukurova, M. (2025). Evaluating Trust in AI, Human, and Co-produced Feedback Among Undergraduate Students. https://arxiv.org/abs/2504.10961 

.
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What is the impact of genAI on teacher 
tasks? 

• GenAI-assisted lesson and resource preparation on teacher time vs 
approaches unassisted by genAI.

• 68 representative schools across the UK, 259 KS3 Science 
Teachers, an extensive range of teaching experience.

• Planning time for GenAI teachers was 56.2 minutes per week 
compared to 81.5 minutes in the non-GenAI group, a reduction of 
31% in preparation time for teachers.

• No statistically significant difference in the quality of resources. 

Roy, P., Poet, H., Staunton, R., Aston, K., & Thomas, D. (2024). ChatGPT in lesson preparation: A teacher choices trial evaluation report. EEF



Externalisation and replacement conceptualization 
of genAI can provide productivity gains, but 

qualitative improvements in practice at scale need 
alternative conceptualisations of AI.



• Not possible to know when and how it will hallucinate, they do 
not appear to go away. Is 90% accuracy good enough?

• How do we objectively evaluate the quality of genAI content for 
complex educational tasks? Standard benchmarks are not 
enough for pedagogical tasks. 

1) Issues with Task Replacement: 
Accuracy and Hallucinations



2) Issues with Task Replacement: 
Bias

Wan, Y., Pu, G., Sun, J., Garimella, A., Chang, K. W., & Peng, N. (2023). " kelly is a warm person, joseph is a role model": Gender biases in llm-generated 

reference letters. arXiv preprint arXiv:2310.09219.



3) Issues with Task Replacement: 
Commercial AI Models

Li, Z., Cukurova, M., Bulathwela, S. (2025). A Novel Approach to Scalable 
and Automatic Topic-Controlled Question Generation in Education. 
Learning Analytics & Knowledge Conference, ACM New York. 

1. Cost and Licensing Fees

2. Privacy and Data Security

3. Control and Customisation

4. Dependence on Connectivity

5. Ethical and Regulatory 
Compliance

6. Environmental Impact



4) Issues with Task Replacement: 
Prior Knowledge & Motivation

Hao, Z., Cao, J., Li, R., Yu, J., Liu, Z., & Zhang, Y. (2025). Mapping Student-AI Interaction Dynamics in Multi-Agent Learning Environments: Supporting Personalised Learning and Reducing Performance 
Gaps. arXiv preprint arXiv:2506.02993. 

Massive AI-empowered Course 
System (MAIC)

- Students in the high-prior-
knowledge group engaged in 
significantly more multi-turn 
conversations with AI agents. 

- High prior knowledge group 
experienced a learning loss.

- Low prior knowledge group 
reported significantly higher 
post-course motivation.



5) Issues with Task Replacement: 
Socio-technical ecosystem challenges

Cukurova, M., Miao, X., & Brooker, R. (2023). Adoption of Adaptive Learning Platforms in 
Schools: Unveiling Factors Influencing Teachers Engagement. Artificial Intelligence in 
Education, Springer. https://doi.org/10.1007/978-3-031-36272-9_13 
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Even if we address them all, what is the future of education? 

Cukurova, M. (2024). The Interplay of Learning, Analytics, and Artificial Intelligence in Education. British Journal of Educational Technology. https://doi.org/10.48550/arXiv.2403.16081

Learning is not only about knowledge acquisition, and 
education is not only about learning. 

https://doi.org/10.48550/arXiv.2403.16081


AI should NOT be used to automate 
existing bad practices in education

AI prepares student submissions AI marks student submissions
Fancy AI schools in which 

nobody actually learns and teaches



If not carefully integrated into meaningful 
learning designs, AI has the potential to 

Dehumanise Education



Assessments need to shift away from 
focusing solely on final products
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Zhou, Q., Suraworachet, W., & Cukurova, M. (2024). Detecting non-verbal speech and gaze behaviours with multimodal data and computer vision to interpret effective collaborative learning interactions. Education and 
Information Technologies, 29(1), 1071-1098.

Making Lived Experiences Visible for Reflection



Value of Making Lived Experiences Visible: Students’ group 
interactions and regulation challenges

Suraworachet, W., Seon, J., & Cukurova, M. (2024). Predicting challenge moments from students' discourse: A comparison of GPT-4 to two traditional natural language 
processing approaches. Learning Analytics & Knowledge, ACM: New York.
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(Potentially) more in the future?
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• On average, human–AI teaming 
significantly better than the human 
alone (complementarity); yet 
performs significantly worse than 
the best of humans or AI alone 
(augmentation).

Vaccaro, M., Almaatouq, A., & Malone, T. (2024) When combinations of humans and AI are useful: A 

systematic review and meta-analysis, Nature Human Behaviour, https://doi.org/10.1038/s41562-024-

02024-1

Not all human-AI teaming is synergistic
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Potential long-term negative implications of 
AI-dependence

• With 1625 students across 10 courses, they 

tended to rely on rather than learn from AI 

assistance. 

• Brain-only group exhibited the strongest, 

widest-ranging networks, Search Engine group 

showed intermediate engagement, and LLM 

elicited the weakest overall coupling. 

• LLM-to-Brain participants showed weaker neural 

connectivity.



AI Competency Framework for Teachers

Aspects Progression

Acquire Deepen Create

Human-centred 

Mindset

Human agency Human accountability AI social 

responsibility

Ethics of AI Ethical principles Safe and responsible 

use

Co-creating AI ethics

AI Foundations & 

Applications
Basic AI techniques 

and applications

Application skills Creating with AI

AI Pedagogy AI-assisted teaching AI-pedagogy 

integration

AI-enhanced 

pedagogical 

transformation

AI for Professional 

Development

AI enabling lifelong 

professional learning

AI to enhance 

organizational 

learning

AI to support 

professional 

transformation 

Miao, F. & Cukurova, M. (2024) UNESCO AI Competency Framework for Teachers, UNESCO Publishing
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Thank you
Professor Mutlu Cukurova

University College London

m.cukurova@ucl.ac.uk
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