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“Can Robots be Teachers?”

(Some “food for thought”)

Dr, Stephen Sommerville, Director, Open and Distance Learning Unit (ret'd), Queen
Mary, University of London, UK:
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Welcome to ICELET 2019

"Can Robots be Teachers?

Let us turn this around: May teachers be robots? Of course. Many of us have attended classes / lectures where
(human) teachers behave like robots: they hand out their slides, then read from them during the lecture; their
responses to questions are to refer to the screen and to confirm what we have already read. There are robotic
teachers - but they are not good teachers.

+ The purpose of this brief address Is to promote debate around two questions:

1. Could Al-driven, programmed robots replace the role that professional
(human) teachers perform in education (focussing mainly on secondary
and tertiary (pre-university and university-level) education in (so-called)
STEM subject areas ("Science, Technology, Engineering,
Mathematics')?

2. Robots (and/or Al-driven programs) are already teachers. Should we
trust them?
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Of course [am joking ...

A robot-teacher would not be a mechanical, programmed
humanoid standing at the front of a class with a laser-pointer.

Partly Al-driven, semi-automated teaching and learning
assistants surround the modern student (digital native’) all day,
every day, anywhere (not just in timetabled classes).

What does a human teacher provide, though, that a robot {currently)
could not? Here are some answers (derived from current online debate
at "Quora.com’):

+ Ateacher’s role is not just to teach: - it is also to facilitate leaming
amongst groups with very diverse backgrounds and leaming styles.

*  Humans are social animals: — they work (and learn) best in
(human) groups.

+ Teachers are not there just to inform and answer questions: -
they have to judge, assess, evaluate how to respond to learners’
needs. Robots (so far) cannot do that,

@ 2018, Robert Wilson, Why are Human teachers better than Robot teachers?, (Quora.com)
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Are robot teachers entering the

classroom? LA B

1. Tobe honest, the picture shown (from a kindergarten school in South Korea) is not a "robot teacher”.
29 such machines in 19 children's schools in S. Korea (Daequ City) are providing teaching support (as
of 2012) - primarily in English Language classes - to S. Korean learners. The Korean government’s
aim is to roll out this system to all 8,900 kindergartens before 2020.

Technically they are not automated robots - they are “bots" (so called) - the means by which (human)
teachers (in this case based in the Philippines) can conduct English language sessions with S. Korean
learners. They are a kind of mobile assistant (they are reactive - they will dance if played music)
controlled remotely by (human) teachers more than 2,500 miles away.

. They are, however, *replacing® the role of “English as a Second Language” (ESOL) tutors in S. Korea.
An ESOL tutor travelling to S. Korea is expensive. The cost to the Korean education system of using
‘bots'is about 15% of that of an ESOL teacher flown in from abroad.

. How many teaching jobs may be *replaced* (displaced) by the arrival of bots or robots in the
classroom?
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Job displacement through Al / Automation in the next decade.
(data from McKinsey Report, December, 2017, “Jobs Lost, Jobs Gained: Workforce transitions in a Time of
Automation”)

» What s the threat to human teachers posed by the introduction of Al-driven /
automated robots into the classroom?

The McKinsey Report (2017), above, forecasts something between 22% and 28% (let us

say one in four) education-related jobs being *displaced* by technology innovation in
the next decade.

» The majority of those displaced’ (Note: “displaced jobs" £ “lost jobs") will be in
educational auxiliary sectors: library services, library technicians, educational
administration - so *not* in F2F classroom contact.

+ Sowhat about ‘teachers? The picture is mixed - especially in STEM subject areas -
mixed both globally (by geographical region) and by level (elementary to tertiary
levels). The overall McKinsey data suggests that ‘global displacement’from automation
will amount to just under ! billion jobs in the next decade - of which (perhaps) 150
million may be in teaching (at any level).
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Should we ‘trust’a robot teacher?

* Here lissue aWarning! (especially in relation to STEM subjects).

+  Teaching and learning are inseparable: there has to be trust that the education provider (teacher) is delivering
reliable, sound theory and information to learners. It can and should be challenged by learners, but the

evidential basis of the content has to be sound.

+ Asyet, robot teachers'may not be trusted (just as learners should *not* trust everything they read on their
digital devices). Human teachers - especially in science-based subjects - have a moral obligation to ensure
that evidence (and the data on which it is based) is “trustworthy”,

*  The rapid expansion of ‘data analytics'and deep leaming / machine learning’ (in many fields - from targeted
adverlising o search algorithms (on Google) Lo selection of sources for essays / academic publications) - has
generated publications in which the “reproducibility” of the evidence provided is questionable .

*  Inherrecent publication (for AAAS, 2019), Dr. Genevera Allen has questioned whether Science and
Engineering evidence based upon Al-driven algorithms applied to very large data sets (billions of data items)
are reliable: Are they reproducible? Are they repeatable? Given the size and scope of the data gathering
involved, then (usually) they are not. Yet, may a robot teacher teach these evidentially-based conclusions to
their students?

* Weare "hoist by our own petard” (meaning: we have destroyed ourselves by our own technologies). If robot
teachers are not trustworthy, then should we accept the (large) investments we are making into producing

them?




My Conclusions

* Many learners (perhaps most) are NOT (yet) “digital natives” - our teaching
methods should cater for diverse skill levels and few of them would be well-
served by robot teachers,

Listening to students - online and in the classroom - has convinced me that

there are significant problems in how we teach - which will not be improved
much by adoption of Al-driven / semi-automated teaching machines.

Education managers (and IT enthusiasts) push to bring teaching spaces and
technologies up-to-date - too often adding technologies before human
teachers know what to do with them,

Educational technology only improves education when digital natives and
teachers, alike, are properly supported in how they use it. (and robots (as yet)
do not contribute to that).
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Welcome

The focus of this workshop:
+ There are only two questions for this workshop:

1. What are the leaming skills you seek to develop in your students?
How do you embed them into the delivery of your course in a
technology-rich environment?

2. Which of these skills do you prioritise in evaluating student
performance (assessment) and which do you regard as less
important for your subject area?

+ We will address these two questions using two group
exercises during which we can share our understanding and
experience of developing learning skills in our students.

% Prifysgol Cymry

¥ Drindiod Do Sand

A Universily of Wales
Trnisy Gaint Dand




Introduction: Learning Skills: Separately taught
versus embedded?

v Many universities offer “Study Skills”, "Research Skills”, “Academic Skills”
courses fo their students. These are often separate courses - sometimes
delivered from separate ‘skills development’ units not embedded in
fimetabled teaching.

+ | believe this is a bad idea - 'study skills' training tends not to be subject
specific — and is not (necessarily) re-enforced by subject teachers'
practices.

+ - Different subjects require different skill-sets. Different teachers have
different expectations of the learning skills needed for their subject. Generic
‘stucly skills’ courses do not address these subject-specific skills needs.

v Content experts (teachers, lecturers), however, are not skills development
experts (usually) - so how could learning skills development be embedded
into subject-level teaching?
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Learning Skills: Subject-specific or Generic?

+ What are the skills which teachers should develop in their
students for subject-specific courses?

+ Afirst group exercise: How would you place in order the
skills which would be of most bengfit to your (subject-
specific) students?

Categories of generic learning skills - by rank importance.

* How best to teach these skills within subject-specific
classes?
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Embedded Skills: What are they?

+ Knowledge Management.

+ Critical Thinking / Problem Solving (Creativity).
+ Communication Skills.

» Teamwork and Flexibility.

v Digital Skills.

* Independent Leaming.

+ Ethics and Responsibility.

How may these be incorporated into subject-specific classes?
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‘Spot the Teacher!”

+ Here s a very easy game (based on a popular foothall-related game
seen in newspapers and magazines - “Spot the Ball’, in which a
photograph is shown from which the football has been removed).

+ Let us start with a simple one; “Spot the Teacher” in this photograph:

— —_ eera = - -



“Spot the E-Teacher!”

+ Same game: the next photo is more difficult ©
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The Digital Future of Work: What Skills will be needed?

Extracts from McKinsey Global Institute (2017): “The Digital Future of Work: What Skills will be
needed?” (Panel Discussion).

“For young people today, what is clear is that they are going to need to continue to learn
throughout their lifetime. The idea that you get an education when you are young and then
you stop and you go and work for 40 or 30 years with that educational training and that's

it—that is over. All of us are going to have to continue to adapt, get new skills. . ." (Susan
Lund)

*... What | tell students is that it would help if you had the skills that are required to deal
with information because those are the core skills that are necessary these days to help
you learn new things. This ability to learn things on your own to some extent will be driven
by the core skills you have and how you can handle and process information” (Vasant

Dhar)

“We found that, for example, in something like 60% of all occupations an average 30% of
their work activities are automatable. What does that mean? We're going to see more
people working alongside machines, whether you call that artificial augmentation or
augmented intelligence, but we're going to see a lot more of that.” (James Manyika)
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Implications for e-Teaching:

v Which strategies work best when teaching in a technology-rich environment?
v Which methods of teaching are most effective for blended and online classes?

+ How do | maintain quality in my teaching in a rapidly changing learning environment
whilst balancing my workload of research and teaching commitments?

* How do I make choices among all the available media, whether text, audio, video,
computer, or social media, in order o benefit my students and my subject?

v How do | decide how to prepare courses that may be face-to-face, blended o fully
online?

+ What are the possibilities for teaching and learning using material from MQOQCs,
OERS (open educational resources - public domain), open textbooks?

+  What s the reliable research that can best guide me in designing my courses?

See: T Bates, 2017, Teaching in the Digital Age, Curwen Fress
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