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A QUESTION FOR YOU
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When you hear “Artificial Intelligence”,
what is the first thing that comes into your head?
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Did you think of a robot?
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ARTIFICIAL INTELLIGENCE (Al)

Al is already here.
Al affects our daily lives in many different ways.

We usually don’t recognise it as Al
(but as computer games, or Siri, or WeChat, or...)
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ARTIFICIAL INTELLIGENCE (Al)

Al is also already in education.
Al is being used to help us understand learning.
Al is being used to help us enhance learning.

Al can adapt the learning experience to the needs
and skills of the individual student.

Al can inform and support teachers.
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Some examples of
Artificial Intelligence in education
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CARNEGIE LEARNING L=ARNING
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INTRODUCING COGNITIVE TUTOR L=ARNING

e Artificial Intelligence-driven software for the learning of mathematics.
e [taims to mirror a human tutor.

 |nanindependent study (U.S. Department of Education and the RAND
Corporation), students using Cognitive Tutor achieved almost twice the
progress (on standardized tests) compared to typical students.
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HOW COGNITIVE TUTOR WORKS L=ARNING

e Cognitive Tutor uses a model of math skills.

e Captures billions of student interactions, as students work through
problems, and uses that data to learn, adapt, and improve.

e Like a human tutor, it re-phrases questions, re-directs the student, and
focuses on the parts of the problem that are proving difficult.

e |t provides customised just-in-time feedback.

e |t doesn’tjust tell students what they got wrong,
it tells them why they got it wrong, and how
to get it right... and then it adapts.
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Learning
counterintuitive
ccccc pts

e There are two distinct ways of reasoning, which co-exist and compete:

System 1 Heuristic-based system that is evolutionarily old, fast,
automatic and parallel, and enables us to make decisions
intuitively and very quickly in situations that are familiar.

System 2 Analytic system that operates more slowly, is sequential, based
on rules, and enables us to engage in abstract logical reasoning
and hypothetical thinking.

e The analytic system inhibits and overrides the heuristic system when
needed, so that we can think things through and carry out logical tasks,
instead of giving an automatic but often incorrect response.

Evans, J. S. B. T. (2003). In two minds: dual-process accounts of reasoning. Trends in Cognitive Science, 7, 454-459
Kahneman, D. (2011). Thinking, Fast and Slow. Farrar, Straus and Giroux, New York.
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UNLOCKE TE G v

e The UnlLocke intervention aims to train children to engage their analytic
system 2 and inhibit their automatic system 1, using an approach
embedded within the maths and science curricula (to aid transfer).

e The children ‘play’ a gameshow-like intervention called ‘Stop and Think'.

e The system uses Al to adapt to the progress of the individual student.
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FRACTIONS LAB

e Exploratory learning environment designed to help students discover and
construct ideas about fractions (helps with conceptual understanding).

e Students are given a task and use the fractions representations (rectangle,
jug, number line...) to work out a solution.

e The system includes tools to help compare, add and subtract fractions.
e Each student follows their own individual path towards a solution.

e While they work, the system provides
targeted feedback.

* The choice of next task is adapted by the system &
to needs of the individual student. -




One approach to
Artificial Intelligence in education
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ONE APPROACH TO Al IN EDUCATION
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Some future possibilities for
Artificial Intelligence in education
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Al AND COLLABORATIVE LEARNING

s

e Collaborative learning is well known to lead to better learning outcomes,
but effective collaboration between learners can be difficult to achieve.

e AIED offers various possibilities:

 Adaptive group formation: using knowledge about the participants to
form a group best suited for a particular collaborative task.

* Expert facilitation: recognising when students are having trouble
understanding shared concepts, and then providing targeted support.

* Intelligent virtual agents: contributing to the dialogues by acting as a
coach, a virtual peer or a teachable agent.

* Intelligent moderation: relieving human tutors of some moderation
tasks.
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Al LEARNING COMPANIONS

e Could accompany and support individual learners throughout their studies,
perhaps through their mobile phone (a Siri for learning).

e Could help the learner to work out what to learn.
e Could suggest the order and content of topics to be learned.
e Could offer individualised examples, feedback and guidance.

e Could help learners to develop 21st century skills.

e Could be suitable for struggling and high-achieving learners alike.




INTELLIGENT TEACHING ASSISTANTS
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e Could enable teachers to monitor student performance while they learn.
e Could track students’ progress in detail.

e Could build and maintain learner models for each child, using interactions,
voice recognition and eye tracking.

e Could suggest teams for collaborative activities.

e Could make our primitive ‘stop and test’ assessments a thing of the past.




To finish with... some concerns about
Artificial Intelligence in education
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SOME CONCERNS ABOUT AIED

Some AIED developers appear to believe:

that they know enough about learning (because they went to school?);
that it’s OK to ignore 100+ years of research in the learning sciences;
that it’s OK to accept uncritically learning myths and buzz words;

that it’s OK to make big assumptions and use weak proxies;

that it’s OK to promise more than they can deliver; and

that there will be ‘no need’ for teachers.
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Whether we like it or not, Al is going to have a
major impact in education.
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So it is important that educators and learning
scientists engage now, to ensure that Al in

education meets the real needs of students and
teachers.
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Thank you for listening. | welcome your questions.

Dr Wayne Holmes
BA, MA, MSc (Oxon), PhD (Oxon), FHEA

Institute of Educational Technology
The Open University
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