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Technology capable of actions and 
behaviours “requiring intelligence when 

done by humans” (2018) 



‘AI achieves its best ever mark on 
a set of English exam questions’ 
New Scientist April, 2019



1997

Deep Blue vs 
Gary Kasparov

AI that 
CANNOT 
Learn
https://www.chess.com/article/view/
deep-blue-kasparov-chess



2016

Alphago vs Lee 
Sedol

AI that learns



But, Machine Learning AI is still just…

Pattern Matching



A Perfect Storm
A Perfect Storm

Data, plus very sophisticated AI, 
plus computing Power and Memory



Like oil, data is crude and must be 
refined in order to derive its value.

It must be ‘cleaned’ before it can be 
used by AI.



Artificial Intelligence (AI) is intelligent in a particular 
sort of way, Humans are intelligent in many ways. AI 

and HI are not the same and the differences are 
extremely important.

We want humans to complement the AI automation 
not repeat it!



3 routes to Impact on Education

1. 
Using AI in 

Education to tackle 
some of the big 

educational 
challenges

2. 
Educating People 
about AI so that 
they can use it 

safely and 
effectively

3. 
Changing Education 
so that we focus on 
human intelligence 
and prepare people 

for an AI world 
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Implications 
for Education

1. 
Using AI in Education to tackle some of 

the big educational challenges

The Reality



‘'It's an educational 
revolution': how AI is 
transforming 
university life. 
https://www.theguardian.com/education/2019/apr/17/its-an-
educational-revolution-how-ai-is-transforming-university-life

Introducing AI in 
primary school 
prepares kids for 
future
https://www.dailysabah.com/technology/2019/04/03/introducin
g-ai-in-primary-school-prepares-kids-for-future







https://filtered.com/gamechanger/

https://filtered.com/gamechanger/
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E.g. AttentionAlgorithms automatically increase the 
number of training loops for the 
domains where you have the greatest 
need…

PS E
F

W
M

EM
If attention is your greatest need 
you will receive more Attention 
loops → building resilience in 
Attention. As you progress the 
loops become more challenging.

A A A A A



Implications 
for Education

1. 
Using AI in Education to tackle some of 

the big educational challenges

The Potential



Data is the 
‘new oil’, and 
is the power 
behind AI

It can also be 
the power 
behind HI



”Why did Apple make you”
tap to edit

For one reason only: to 
make your life easier, 
and more fun (I guess 
that’s two reasons, 
huh?)



Data is the new oil

We need to clean data to extract value

We need to apply what we know about 
human learning to the design of the 
algorithms that we use to process the 
data we collect about educational 
interactions







Implications 
for Education

2. 

Educating People about AI so that 
they can use it safely and effectively



Teach people the skills they will 
need for their AI-enhanced 

work and life

AI understanding

AI augmented HI: teach 
people to work effectively 

with AI

Teach people to build AI systems

Ethics: what is 
responsible AI?

EDUCATE people about AI to help them reap its benefits

Technical AI understanding



What is the worst that can happen?

Input OutputProcessing: Machine Learning algorithms 
and training data

Who? Knowledge and Consent
Purpose and justification. We can say no.

PLUS: Bias and Bias Explanation and 
Validation Regulation

PLUS: Audience Honesty and truth
Transparency Appropriateness



Implications for Education

Educating People 
about AI so that 
they can use it 
safely and 
effectively

http://instituteforethicalaiineducation.org

http://instituteforethicalaiineducation.org/


Education is crucial – regulation will 
never be enough



3. 
Changing Education so that we 
focus on human intelligence and 
prepare people for an AI world 





Media coverage 
and predictions 
about BIG 
changes

http://www.alphabeta.com/wp-
content/uploads/2017/08/The-Automation-
Advantage.pdf



PwC ‘Will 
Robots Really 
Steal our Jobs’ 
report 2018



PwC ‘Will 
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1.Interdisciplinary Academic intelligence

3. Social intelligence

2. Meta-knowing intelligence

7.Perceived self-efficacy

4. Meta-cognitive intelligence

5.Meta-subjective intelligence

6.Meta-contextual intelligence



What is Human Intelligence in an AI world?

Interwoven Intelligence
• 7 elements to human level intelligence: 

all elements are essential;
• 5 elements can be considered under 

the heading meta intelligence;



AI can help



Data

Cleaning

Applying what we know about human 
learning



”Why did Apple make you”
tap to edit

For one reason only: to 
make your life easier, 
and more fun (I guess 
that’s two reasons, 
huh?)







Learning Sciences Research



Non-verbal signifiers 
of CPS?
Synchrony – Students’ 
visual synchrony, measured 
with eye-trackers, positively 
correlated with students’ 
learning (Schneider and Pea, 
2013);

Individual Accountability -
Group goals and individual 
accountability, 2 key features 
of successful groups (Slavin, 
1991).

Equality - two-way dialogue 
taking direction from one 
another (Damon and Phelps, 
1989;  Dillenbourg, et al., 
2016)

Intra-individual variability –
The creation of a common 
ground among group 
members based on students’ 
ability to understand 
(Marlowe, 1986).



HIGH CPS

HIGH CPS

LOW CPS
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Adaptive learning for 
Meta Cognitive and 
Meta Subjective 
Intelligence

Khan-Galaria, Luckin and Cukurova



Adaptive learning for 
Meta Cognitive and 
Meta Subjective 
Intelligence

Khan-Galaria, Luckin and Cukurova



Learner 
attempts to 

solve a 
maths 

problem 
and it is 

incorrect

Learner asks 
tutor for answer

Operations: Cognitive, 
critical thinking 

e.g. challenging questions 

Operations: Cognitive, 
Rehearsing e.g. passive 

re-reading
Operations: Cognitive, 

Organising e.g. 
paraphrasing, 

summarising, scanning  

Operations: Cognitive, 
Elaboration 

e.g. constructive dialog 

Evaluation: 
learner 

monitoring 
e.g. ‘why 
did I get 

that 
wrong’? 

Conditions: Tutor (e.g. 
engagement prompts, 

motivational practices, style of 
feedback)

Conditions: Learner (beliefs, 
domain knowledge, knowledge of 

study tactics)

Evaluation: 
learner 

monitoring e.g. 
‘let me check if 

that’s right’

Evaluation: 
learner 

adaptations e.g. 
switch to new 
study tactic or 
metacognitive 

strategy 

Tutor gives 
answer

Learner gets 
solution correct

Products: Task 
planning and 

goa setting e.g. 
learner sets 

goals for next 
activity (can be 

prompted/
unprompted)

Operations: 
Metacognitive

e.g. positive self talk

Conditions: Online resources 
which learner can engage with 

(e.g. ability to  highlight, 
underline, etc)

Learner gets 
solution 
incorrect

Learner 
starts new 
question/

activity

Process start
Process end

Visualisation of framework of SRL indicators

What are the indicators of learner self-
regulation in a virtual classroom environment?

Winne, P. H., & Hadwin, A. F. (1998). 



Adaptive learning for 
Meta Cognitive and 
Meta Subjective 
Intelligence

Khan-Galaria, Luckin and Cukurova

Monitoring self 
efficacy Self-awareness of progress

I can't do this'
'I'm starting to 
understand'
Mapped to levels of 
progress

Linguistic Inquiry and Word Count (LIWC)
Log likelihood function



1.Interdisciplinary Academic intelligence

3. Social intelligence

2. Meta-knowing intelligence

7.Perceived self-efficacy

4. Meta-cognitive intelligence

5.Meta-subjective intelligence

6.Meta-contextual intelligence



What does this mean for teaching?
Numeracy and literacy, including data literacy, will of course remain 
fundamental to all education, as will the basics of AI; 

Emphasis for the remaining subject areas needs to be on what these 
subjects are, how they have arisen, why they exist and how to learn them; 

Debate and Collaborative Problem Solving provide powerful ways to help 
students understand their relationships to knowledge and to hone their ability 
to challenge and question; 

To ensure that teachers and trainers have the time to work with their 
students and trainees to develop these complex skills, we can use AI to 
help.



AI – AI tutoring systems for numeracy, literacy (including data literacy)
and basic subject knowledge; 

HI – Refine this understanding through activities such as debate and 
collaborative problem solving; 

HI – Develop learners’ social and meta intelligence (meta-cognitive, meta 
subjective, meta contextual and accurate perceived self-efficacy);

AI – analyse learner and learning data so that teachers know when to 
provide optimal support and learners get to know themselves more 
effectively.

AI can help



“The risk is that the education system will be 
churning out humans who are no more than 
second-rate computers, so if the focus of 
education continues to be on transferring 
explicit knowledge across the generations, we 
will be in trouble.” (Financial Times 2017)







ACTION  3 
Educating People about 

AI

ACTION  1 
Tackle 
Education
challenges 
using AI

ACTION 2 
Prioritize 

human 
intelligence

But how do 
we make this 
happen?



Partnership between educational 
stakeholders is essential to build 

capacity



UCL EDUCATE
Understanding and improving the London 
EdTech ecosystem 



The Golden 
Triangle

Teachers & Learners

EdTech Developers

Academic researchers
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E.g. Attention

PS E
F

W
M

EMA A A A A

• Algorithms automatically 
increase the number of 
training loops for the 
domains where you have 
the greatest need…

• If attention is your 
greatest need you will 
receive more Attention 
loops → building 
resilience in Attention. As 
you progress the loops 
become more 
challenging.





The Golden 
Triangle

Teachers & Learners

EdTech Developers

Academic researchers

ENABLER 3 
Engage educators, 

trainers, researchers and 
AI developers in co-

development

ENABLER 1 
Train educators 

and trainers

ENABLER 2
Train AI 

developers

Data, 
evidence 

and research



ACTION  3 
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ENABLER 2
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evidence 
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AI and Education: the Reality and the 
Potential

 AI is smart, but humans are and can be way smarter

 3 ways AI can enhance Learning and Teaching

• Tackle Educational Challenges using AI
• Prioritize Human Intelligence
• Educate people about AI: Attention to Ethical AI for Education is essential

 Partnerships are the only way we can achieve this



Thank you
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