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This Talk
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• The claims    

• The challenges

• The knowledge

• The way forward

Structure Take home points
AI in education (AIED):
• is a mature field of research 
• searches for and delivers evidence of 

educational efficacy and effectiveness
• can and should inform AI discourse 

and practices

• points a way forward for how we can 
nurture the art of learning by 
examining what, how and why we learn 
and teach.
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Claim: AI an inflection 
point for humanity
e.g. Crawford, 2017
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Hopes vs. Fears for AI applications
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HOPES
• Unlocking scientific 

mysteries for advancing 
healthcare

• Making the world a 
safer place

• Addressing global 
challenges

FEARS

• Ethical implications of AI

• Narrowing of opportunities 
for learning and rehearsal 
of fundamental capacities

• Fundamental changes to 
human capacities
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Hopes vs Fears for AI applications in 
Education
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HOPES
• Innovating Education

• Delivering learning at 
scale across different 
contexts

• Addressing global 
teacher shortages and 
funding challenges

FEARS

• Ethical implications of AI for 
individuals and society

• Narrowing of education 
curricula, e.g.  to STEM 
subjects

• Over-standardisation

• Fundamental changes in 
perception, beliefs, and 
social interactions
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Wider Rhetoric about AI in Education 

• Teacher shortages

• Efficiency of teaching 
and learning

• Measurability

• AI is big money!

• EdTech is a fast 
emerging industry

Education Economics
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The Problem: 
Over-generalisation & 
insufficient expertise
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Typical AI Myths
• AI = human
• AI = HI
• AI = robots
• Machine learning = human brain
• AI = machine learning
• AI = chatGPT
• ChatGPT = LLMs
• …………………………????
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Over-generalization of AI and 
Education constructs
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Education is not a WUMPUS Problem
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Russell & Norvig, 1995
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Wrong or narrow or no expertise
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The Knowledge: 
Neither Education nor AI 
are monoliths

12



From algorithm worship to the art of learning: insights from 50 years of AIED

UCL IOE Knowledge Lab

Education of the Future
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The persisting transmitter template
(Paulo Blikstein, AIED 2018 keynote)

• Rescuing teachers from repetitive 
and boring tasks

• Explaining

• Repeating time and again 

• Breaking content into tiny pieces

• Learning is not about explanation, 
but about knowledge construction

• Learning is not about repetition, but 
about constant contextualised 
equilibration and negotiation 
between old and new theories

• Complex things may be easier to 
learn than simpler, atomic pieced of 
knowledge (Papert)

The efficiency and measurability 
argument

The efficacy and effectiveness 
argument
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AIED: a challenge to the 
standard models of AI 
and Education
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“Intelligence measures an agent’s ability to achieve goals in a wide range 
of environments.”
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agent
environment

goal

reward

action

Challenging the standard model of AI 
(and of Education)
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AIED is…
An interdisciplinary and applied field, with roots in computer science, education and 
social science whose goal is to create technology (software) that helps people learn 
better.  
A field that draws aggressively from a large number of advanced computational 
techniques to build a wide variety of systems to help learners in authentic learning 
contexts.

A field that draws from from best ideas in social sciences and evaluates them (and 
their renditions through AIED systems) using tried and tested social science methods 
for human subject evaluation
    
McCalla (2023). Handbook of Artificial Intelligence in Education, p 10, Edward Elgar
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Motivation for Intelligent Tutoring 
Systems
2 sigma effect (Bloom, 1984): 

• 98% of students with a personal 
human tutor performed 2 standard 
deviations (2 σ) better than an an 
average classroom student

Bloom, B. (1984) "The 2 Sigma Problem:  The Search for 
Methods of Group Instruction as Effective as One-to-One 
Tutoring." Educational Researcher 13 (6):4–16.
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Scaling up one-to-one approach for all
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Scaling up one-to-one approach for all
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Overarching AIED paradigm: 
Human in the loop
Best practice principles of learning:

• Active and situated construction of knowledge 

• Metacognitive competencies 

• Formative assessment and self-assessment

• Ethically grounded: diversity, inclusion, transparency, accountability, 
autonomy
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Main AIED paradigms
• Didactic with constructivist feedback mechanism: help-seeking
 Cognitive Tutors (e.g. Aleven et al., Mavrikis et al.): mainly well-defined STEM domains

• Open-ended Learning Environments: learner as teacher
 Work at Vanderbilt (Biswas et al.)

• Exploratory Learning Environments: enquiry-led learning
 Many examples for both well- and ill-defined domains (e.g. social interaction and 

communication, e.g. Mavrikiset al; Porayska-Pomsta et al.) 

• Open Learner Models: user data in the hands of the user

Numerous examples across all of AIED, but best known the work by Bull and Kay
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AI for exploratory learning
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TARDIS provides opportunity for:

• Interactive rehearsal of skills with socially 
credible artificial agents

• Exploration of another agent’s reactions in real-
time

• Situated recall of interactions with fine grained 
social cues data 

• Learners to inspect, explain or dispute their 
own interaction behaviours

• Practitioners to have at their disposal a tool for 
concrete and targeted conversation 

AI for self-reflection
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Overarching driving principles & 
evidence

Learning-need-driven

Context-need-driven

Best pedagogical practice-driven

Theory-, practice-, evidence-based

design, evaluation and deployment of AI in Education
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https://aied.org
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Points for consideration
• Paradigms

• Incentives

• Values

• Competencies
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Paper accompanying this talk
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Thank you!
Kaśka Porayska-Pomsta
Professor of Artificial Intelligence in Education
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