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AI Benchmarks are improving: 
But what are we actually measuring?

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

1) AI outperforms expert human 
baselines on increasingly complex 
benchmark tasks.

2) This does not tell us whether 
humans become more capable 
when working with them.

3) We need benchmarks that 
evaluate whether AI improves 
human capability over time.



In AI, progress is often defined by automating tasks 
once performed by humans.

In AI in education, a paradigm shift is needed.
How do we design human–AI systems that increase 

human competence rather than displace it?
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Complementarity Paradigm:

HA = Humans internalise AI 

models H → A

AI Models for Changing the 

Representations of Thought

Replacement Paradigm: 

AH = Human tasks are 
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Low

Synergy Paradigm:
In tightly coupled human–AI 

systems, cognition and control 
are distributed across human 

and AI, and competence 
emerges at the system level.

Three Paradigms 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.
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

https://doi.org/10.48550/arXiv.2403.16081
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AI increases teacher performance, 
but performance gains ≠ learning gains

• RCT with 68 representative 
schools across the UK, 
a reduction of 31% in lesson 
resources preparation time for 
science 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



Currently, most teacher–genAI use operates in the 
replacement paradigm; it can improve performance 
while leaving teacher competence flat or declining.



From Replacement to Complementarity: 
Designing Human–AI Systems that Grow Human Competence



Collaborative Learning Feedback

Suraworachet, W., Zhou, Q., & Cukurova, M. (2025). University Students’ Perceptions of a Multimodal AI System for Real‐World Collaboratio n Analytics: Lessons Learned From a Case Study. Journal of Computer Assisted Learning, 41(5), e70103. https://doi.org/10.1111/jcal.70103

https://doi.org/10.1111/jcal.70103


Complementarity is not binary, it unfolds across (at least) 
five levels of human–AI teaming

Cukurova, M. (2026) A Conceptual Framework for Teacher-AI Teaming in Education: Harnessing GenAI to Enhance Teacher Agency. OECD Digital Economy Outlook. 



Transactional Teaming

Control: AI-led processing
Teacher role: Delivery 
gatekeeper
AI role: Create and deliver 
feedback based on model 
parameters
Competence growth: Minimal 
(mainly from the tool use)



Situational Teaming

Control: AI-led detection, teacher-led 
interpretation
Teacher role: Transactional + Contextual 
interpreter
AI role: Process situational signals and 
create feedback based on model 
parameters
Competence growth: Increased 
situational awareness



Operational Teaming

Control: Shared but teacher-directed. 
Teacher role: Situational + System configurator & 
pedagogical rule-setter. 
AI role: Operationalise teacher input in model outputs
Competence growth: Teachers develop operational AI 
literacy, formalises pedagogical judgement with models



Praxical Teaming

Control: Reciprocal and adaptive. Becomes co-
regulated, teacher edits shape model behaviour, 
and model suggestions shape teacher reflection.

Teacher role: Operational + Co-designer and 
feedback calibrator. 

AI role: The system models teacher professional 
judgement as the main signal input.

Competence growth: Meta-pedagogical and 
reflective competence. Teachers externalise tacit 
knowledge through edits, observe how the system 
internalises their preferences, and refine both their 
own practice and the AI’s behaviour. 



Synergistic Teaming
Control: Negotiated and co-regulative. Neither 
agent has unilateral authority; control emerges 
through structured negotiation.

Teacher role: Praxical + Epistemic co-
constructor. Not only refines outputs but 
defends, revises, and re-theorises pedagogical 
decisions in response to AI challenges. 

AI role: Critical co-agent, evaluating teacher 
proposals against learning sciences principles 
and historical data. Can push-back and 
introduce counter-positions as well as updating 
internal models through iterative engagement.

Competence growth: Emergent & 
bidirectional.



Synergistic human–AI teaming remains 
largely absent in teacher-facing systems

Cukurova et al. (UR). Teacher-Facing AI in Education: A Systematic Review of Impact and A Taxonomy of Teacher-AI Teaming. Computers & Education



The future of AI in education is not in better AI models 
for replacement, but better teacher–AI teaming.
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