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But first..
What is Artificial 
Intelligence (AI)?



EC High-Level Expert Group on 
Artificial Intelligence definition 
within the European Commission's 
Communication on AI

“Artificial intelligence (AI) refers to systems that 
display intelligent behaviour by analysing their 
environment and taking actions – with some degree 
of autonomy – to achieve specific goals.

AI-based systems can be purely software-based, 
acting in the virtual world (e.g. voice assistants, 
image analysis software, search engines, speech 
and face recognition systems) or AI can be 
embedded in hardware devices (e.g. advanced 
robots, autonomous cars, drones or Internet of 
Things applications).” 

https://ec.europa.eu/futurium/en/system/files/ged/ai_hleg_definition_
of_ai_18_december_1.pdf



And AI is not new! 
And, AI in 
Education is not 
New



But freely 
available AI is 
new
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AI tools

Using AI in Education to tackle some of 
the big educational challenges



Educational 
challenges Student and 

staff 
wellbeing

Student retention and 
completion  

Educational 
inequality

Student 
engagement

Access to 
quality 

education

Digital 
transformation

Funding and 
resources 
pressures

Time 
constraints 

on educators



What are the 
benefits? Monitoring

Personalisation

Automation & 
workload 
reduction

Student 
engagement

Access to 
quality 

education

Assessment

Enhanced 
teaching

Timely 
intervention

Recommendation



Examples of AI use-cases

Teacher admin Lesson planning 
and enrichment Lesson delivery Student 

assessments

Teacher 
professional 

development and 
feedback

Potential 
AI use-
cases

Examples 
of tools

Generate lessons in 
a range of topics, 
enrich lessons and 
boost productivity

Evidence teacher 
skills and support 
mentor-teacher 
interactions. 
Identify areas for 
improvement

Automate 
assessments, 
diagnose gaps in 
learning and 
recommend 
tailored 
interventions 

Support teachers in 
lesson delivery 
through monitoring 
classroom 
interactions

Streamlining 
administrative 
processes to boost 
productivity



AI as an analytical tool

To help us understand what is happening



Arizona State 
University

Mind the Gap: From Typical LMS Traces to 
Learning to Learn Journeys
(2022). Mind the Gap: From Typical LMS 
Traces to Learning to Learn Journeys. In: 
Trajkovski, Goran; Demeter, Marylee and 
Hayes, Heather eds. Applying Data Science 
and Learning Analytics Throughout a 
Learner’s Lifespan. IGI Global, pp. 1–26.

https://oro.open.ac.uk/82781/1/Mind-the-Gap_-From-Typical-LMS-Traces-to-Learning-to-Learn-Journeys.pdf
https://oro.open.ac.uk/82781/1/Mind-the-Gap_-From-Typical-LMS-Traces-to-Learning-to-Learn-Journeys.pdf
https://oro.open.ac.uk/82781/1/Mind-the-Gap_-From-Typical-LMS-Traces-to-Learning-to-Learn-Journeys.pdf
https://oro.open.ac.uk/82781/1/Mind-the-Gap_-From-Typical-LMS-Traces-to-Learning-to-Learn-Journeys.pdf
https://oro.open.ac.uk/82781/1/Mind-the-Gap_-From-Typical-LMS-Traces-to-Learning-to-Learn-Journeys.pdf
https://oro.open.ac.uk/82781/1/Mind-the-Gap_-From-Typical-LMS-Traces-to-Learning-to-Learn-Journeys.pdf


We helped Arizona State 
University to study student 
behaviour patterns to better 
understand which students 
were better at “Learning to 
Learn” and why, by 
developing an ontology that 
collated data signal about 
students’ self-regulated 
learning capability.



LTL

Learning to Learn is complex

● Learners’ understanding of 

their own learning

● Learners’ ability to regulate 

and manage their learning

● Learners’ ability to transfer

their learning skills to new 

areas



The data funnel



Findings

Different modalities

● LTL can be treated 

as a dimension in its own right

● Little difference between in-

person and online, but 

hybrid program performed 

better

● LTL has a temporal component, 

it changes as the students 

progress through a term.

Online Face to Face Hybrid



Findings

We identified different student 
profiles. Cluster analysis revealed 
3 primary clusters:

● Efficient Achievers
● High-Activity
● Disengaged

The behaviour is different for 
each profile.



Findings

We identified and compared common 

patterns of behaviour in the different 

profile groups using process mining.

Example: Cluster 2

● Higher engagement than Cluster 1

● More positive practice instances than  

Cluster 1

● But their grades did not reflect their 

efforts



Findings

We compared common patterns 

of behaviour across different 

profile groups.
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Increasing Human 
Intelligence

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



Learning is Complex

Our ability to learn must continue to 
evolve to be ever more sophisticated

https://www.educateventures.com/_files/ugd/c43582
_3950bb11755d4306ba9dc33811bbfc25.pdf

https://www.educateventures.com/_files/ugd/c43582_3950bb11755d4306ba9dc33811bbfc25.pdf
https://www.educateventures.com/_files/ugd/c43582_3950bb11755d4306ba9dc33811bbfc25.pdf


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



Human vs artificial intelligence
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“Unlike most non-human biological cognition, human cognition is changing: the average IQ in many 
countries is increasing (the Flynn effect), our memory (Sparrow et al. 2011) is changing due to the 
Google effect (digital amnesia), navigation abilities (McKinlay 2016; Milner 2016) atrophied
because satnavs, cognitive rewards mechanisms are changing because of gamification, etc. This is a 
process that is accelerated by technology, and will be magnified by the use of cognitive 
assistants and cognitive prosthetics, especially for the elderly. AI itself and human-machine 
hybrids (either as individual cyborgs or as mixed collectives) are progressing in directions that we are 
not able to compare with the past or extrapolate, in order to understand where all this is leading, and 
the associated opportunities and risks (research priorities and safety concerns).” 

Bhatnaga et al., 2018

Caution



From schools to universities and the workplace people 
need to develop sophisticated thinking skills that are 
uniquely human and not automatable through AI. These 
have previously been considered unmeasurable.

These skills, such as being good at learning, being able to 
plan, reflect and regulate your thinking and being able to 
build effective subjectively powerful relationships with 
others are and will continue to be at a premium in the 
workplace.

https://www.weforum.org/agenda/2023/05/future-of-jobs-2023-skills/

https://www.weforum.org/agenda/2023/05/future-of-jobs-2023-skills/


Knowledge Mastery

What do students need to learn?

Learning Mastery AI Literacy

Numeracy Literacy



Knowledge Mastery

What do students need to learn?

Learning Mastery AI Literacy

Numeracy Literacy

Traditional Subject Disciplines



AI can help



AI can provide enhanced analytics 
that can show the learning process 
as it happens



Dashboards



Multi-modal data



And add brain data …



Third Space 
Learning

Exploring the use of AI and machine 
learning techniques to support human 
tutors  



We developed a machine learning model which 
distinguishes between high and low performing 
tutors, with respect to self-regulation. This can 
enable an AI-driven approach towards tutor training 
and assessment.       



● Third Space Learning (TSL) provide mathematics 

tutoring services to primary school children, using a 

Virtual Classroom Environment

● As the number of tutors at TSL has exponentially 

grown, TSL is exploring how it can use AI to monitor 

tutor performance, and provide targeted, timely 

support to its tutors     

Context



We developed a model to identify significant patterns of interaction which distinguished high 

performing tutors from low performing tutors, with respect to self-regulation 

Our approach

Designed a 
theoretically 

grounded  
framework of 
data proxies

Implemented a 
range of 
machine 
learning 

techniques

Identification of 
key patterns of 

tutor-learner 
interaction

An AI enabled 
approach 
towards 
supporting 
tutor 
performance 



● Following the development of the data framework, we used process mining to discover the latent processes 

underlying tutor-learner interactions, for high versus low performing tutors. 

● We found that high performing tutors adopt a structurally different approach towards tutor-learner 

interactions, in comparison to low performing tutors

● High performing tutors use a complex and diverse set of tutoring practices, which build on the functionality 

of the VCE platform, and encourage active learner engagement

● In contrast, low performing tutors tended to use tutor-centered practices, which retained tutor control and 

closely followed the script of the VCE platform   

● Examples of the relevant process maps are provided on the following slides.  The depth of the colour of the 

node on the process map depicts the significance of the event, while the thickness of the line depicts the 

significance of the transition  

Machine learning techniques: process mining



Low ranked tutors heavily rely on a small number of practices, out of
which most are tutor-centred and cede limited autonomy to the learner.
Some of the significant observations are listed below.

● Tutor directive engagement is highly prominent, both in terms of
the significance of the event and key transitions to the remainder
of the process. Tutor directive engagement refers to the tutor
instructing the learner to take a particular action. It is a tutor
centered practice and offers limited control to the learner

● There is a loop between tutor explanatory engagement-tutor
directive engagement, indicating that low ranked tutors
repeatedly engage in tutor-centred paths of interaction with
learners

● Tutor-learner interaction appears to be closely aligned to the
VCE problem-solving activities

● Open ended, conceptual dialogue is not a significant feature of
the process, as indicated by the absence of tutor open ended
engagement, or learner translating from the high-level process
map.

Example: Process map for low performing tutors



In contrast, sessions conducted by the high ranked group exhibit a
broader range of significant events and transitions, including open-
ended tutoring practices which encourage more sophisticated
learning operations.

● Tutoring practices which encourage open ended
engagement and metacognition feature prominently

● Learner assembling is highly prominent within the process
map, both in terms of the unary significance of the node, and
the key transitions to other nodes. Transitions indicate that
high ranked tutors use learner activities within the VCE as a
foundation to encourage sophisticated learner operations,
such as learner reasoning.

● There is a transition from tutor passive engagement to tutor
guided engagement. This indicates that tutors may use
passive engagement to diagnose gaps in learning, and
scaffold the learner through tutor guided engagement
rather than tutor explanatory engagement.

Example: Process map for high performing tutors



● We implemented machine learning techniques, such as pattern mining and decision trees, to  identify statistically 

significant patterns of tutor-learner interaction

● TSL is exploring how our model can be used as the basis for an intelligent approach, towards tutor training and 

assessment. An intelligent dashboard, which (1) provides support for human assessors, and (2) personalised training 

suggestions for tutors, is under consideration  

Intelligent tutor training and assessment 



Publications

A Learning Analytics Approach to Monitoring the Quality of Online One-to-One Tutoring

Cukurova, Mutlu & Khan-Galaria, Madiha & Millán, Eva & Luckin, Rose. (2022). A Learning Analytics Approach to Monitoring the Quality of 
Online One-to-One Tutoring. Journal of Learning Analytics. 9. 1-16. 10.18608/jla.2022.7411.

https://discovery.ucl.ac.uk/id/eprint/10142366/
https://discovery.ucl.ac.uk/id/eprint/10142366/


AI can help us 
build a ‘fitbit’ for 
the mind



A ‘Fitbit’ for your mind

Step 1: Select your advanced thinking expertise from those identified by The World Economic 
Forum’s Future of Jobs 2023

Cognitive

https://www.weforum.org/agenda/2023/05/future-of-jobs-2023-skills/

Analytical thinking

Creative thinking

Systems thinking

Technology skills

Technological Literacy

AI and Big data

Working with 
Others

Empathy and 
active listening

Leadership and 
social influence

Motivation and self-
awareness

Resilience, flexibility 
and agility

Curiosity and 
lifelong learning

Dependability and 
attention to detail

Self-efficacy

https://www.weforum.org/agenda/2023/05/future-of-jobs-2023-skills/


A ‘Fitbit’ for your mind

Step 1: Select your advanced thinking expertise from those identified by The World Economic 
Forum’s Future of Jobs 2023

Cognitive

https://www.weforum.org/agenda/2023/05/future-of-jobs-2023-skills/

Analytical thinking

Creative thinking

Systems thinking

Technology skills

Technological Literacy

AI and Big data

Working with 
Others

Empathy and 
active listening

Leadership and 
social influence

Motivation and self-
awareness

Resilience, flexibility 
and agility

Curiosity and 
lifelong learning

Dependability and 
attention to detail

Self-efficacy

https://www.weforum.org/agenda/2023/05/future-of-jobs-2023-skills/


A ‘Fitbit’ for your mind

Motivation and self-
awareness

Diagnostic completed

Step 1 Select your target expertise

Step 2 Complete the diagnostic

Step 3 Now upload your data

Upload



Insights 
engine

Data

Existing data modelled as 
data signifiers aligned to the Golden 

Thread

Learning insights

Generate actionable 
data driven intelligence

Analytics and AI

Implementation of AI and Machine 
Learning based on the Golden 

Thread data model

Data collected via 
diagnostics and a data 
ingestion engine

Analysis conducted 
according to user 
preferences

Actionable insights about 
the selected thinking 
capabilities and how they 
could be improved

A ‘Fitbit’ for your mind



A ‘Fitbit’ for your mind insights report
Motivation and self-awarenessYour selected thinking capability

You behaviour patterns look like 
this.
People with more advanced self-
awareness and consistent 
motivation exhibit patterns of 
behaviour look like this. 

Read more to learn how to 
improve…
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Learning about AI

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



How might we go about that?

Policy

● What is our AI policy as an 
institution?

● How can we ensure equal access?
● Ethics – NB the IEAIED

Awareness for 
students

● What is AI? What tools are 
available?

● How should you consider using it?
● Will this impact my future?

Training for staff
● What is AI? What tools are available?
● How might you use it in your teaching?
● What are the risks?



conceived by Sir Anthony Seldon, Priya 
Lakhani OBE, and Professor Rose 
Luckin

FREE TO DOWNLOAD https://www.buckingham.ac.uk/wp-
content/uploads/2021/03/The-Institute-for-Ethical-AI-in-Education-The-
Ethical-Framework-for-AI-in-Education.pdf

https://www.buckingham.ac.uk/wp-content/uploads/2021/03/The-Institute-for-Ethical-AI-in-Education-The-Ethical-Framework-for-AI-in-Education.pdf
https://www.buckingham.ac.uk/wp-content/uploads/2021/03/The-Institute-for-Ethical-AI-in-Education-The-Ethical-Framework-for-AI-in-Education.pdf
https://www.buckingham.ac.uk/wp-content/uploads/2021/03/The-Institute-for-Ethical-AI-in-Education-The-Ethical-Framework-for-AI-in-Education.pdf


Objectives:

1. Achieving Educational Goals
2. Forms of Assessment
3. Administration and Workload
4. Equity
5. Autonomy
6. Privacy
7. Transparency and 

Accountability
8. Informed Participation
9. Ethical Design



● The rise in popularity and adoption of 
generative AI systems has challenged 
traditional beliefs about the capabilities of AI;

● This moment signals the need for a 
fundamental shift in the way we approach 
assessments in education.

● We need to assess self-awareness, self-
regulation, metacognition, and the other 
essential sophisticated thinking capabilities 
required to future-proof careers.

● The irony of the situation is that AI is both a 
catalyst for change and a potential solution to 
the challenges posed by its presence. 

● The judicial application of AI within education 
can enable formative assessments that 
contribute to the teaching and learning 
process and provide evidence of each 
student's level of understanding and skill.

To conclude



The first National 
Benchmarking Study –
please take part. For 
further information see 
and click on the QR 
code.



Host of the EdTech 
Podcast

EVR Products & 
Services

AI CPD for Schools

AI Strategy Development for Schools

Bespoke AI & Data Science Consultancy

hello@educateventures.com

educateventures.com

Professor 
Rose Luckin

https://www.educateventures.com/ethicai


Thank You


