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BOSOTIC eDUCATION

Today, it is more acceptable than ever before to use machines to make life easier and
better for all. However, in the future, robots with human-like characteristics may be able
to do anything you want them to, including assist with learning.

Yet that does not mean that teachers will
find themselves redundant in the future. Dr
Will Browne, Lecturer in Cybernetics at the
University of Reading, sees a future where
teachers still play a key role in students’
learning, but they are assisted by robots.

“There will be a lot more non-human
support for teachers over the next 10 to 20
years,” he explains. “For example, students
may see a real violin teacher once a week,

and then go home and practise with a robot.

A teacher in the classroom with 30 children
may have one or two robot assistants. This
could free up some of the practitioners’
time to concentrate on teaching.”

Steve Grand, Director of Cyberlife Research,
agrees: “We're a long way from human-
level intelligence so far, and | think
teachers can remain safe in their jobs for a
few months yet! But as artificial intelligence
improves and robots become able to cope
with more realistic environments, | can

imagine they will become integrated into
learning, just like any other tool. Children
will learn through teaching their own
robots. There's no better way to understand
something than to try to teach someone
else how to do it, and dim-witted robots
would make good pupils.”

Response and recognition is a vital area for
robots of the future that may be required
to become mentors, teachers and friends
to children. A basic robotic machine that
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spouts French oral examination dialogue
in the corner of the classroom and has

a limited ability to respond proactively to
students is likely to become a repository for
used bubblegum within weeks. Yet imagine
a robot that recognises individual students’
faces and voices and can remember what
happened in the previous lesson, and
maybe even has a sense of humour. That
will have much more enduring appeal -
and use - in the personalised learning
environments of the future.

of modular units that are individually
intelligent, and that can work together
collectively to create an even smarter robot
- one that the individual modules ‘sense’ is
suitable for traversing and working in the
environment it is in.

There are countless uses for a robot that is
this flexible. Shen says Superbot could be
used in disaster areas, where a robot can
sense a body trapped under rubble and can
reconfigure itself to a snake-like shape in

A far from robotic education

However, the act of programming is

a useful skill for students to develop.
This approach opens up a raft of other
possibilities - those where control is
awarded to the children rather than
the machine.

Mindstorms is used by learners of all

ages - from 8 year-old children to learned
professors. It is essentially engines and
sensors fitted into LEGO pieces, so children
can put objects together that can then be

A ROBOTIC MACHINE THAT SPOUTS DIALOGUE
IN THE CORNER OF THE CLASSROONM AND HAS A
LIMITED ABILITY? TO RESPOND PROACTIVELY TO
STUDENTS 1§ LIKELY? TO BECOME A REPOSITORY
FOR USED BUBBLEGUY WITHIN WEEKS
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Scientists have been studying how to give
robots this humanoid trait of recognition
for many years. One example was

Kismet, the robotic platform developed at
Massachusetts Institute of Technology (MIT)
in 2001. Kismet was created with the idea
that for robots to fit into and work better
within human society, they should take on
more human characteristics, a crucial one
of which is the ability to recognise people.
This would enable humanoid robots to build
relationships with people, to contextualise
them, and to learn.

Increasingly key to robots” usability in
the future, is the current development of
modular robots. Wei-Min Shen, Director
of the Polymorphic Robotics Lab at

the University of Southern California,
specialises in self-reconfigurable robots,
and in particular, a creation called
Superbot. Superbot is a robot made

order to slide through cracks to get to the
person and deliver help. It could also be
used to go into space; Shen says Superbot
is destined for Mars. NASA is interested

in Superbot as a multi-tasking robot to
replace the countless robots it sends into
the ether to carry out single tasks.

Superbot could also be applied to the
classroom, showing students how different
modules collaborate. Shen comments:
“Each child could be given two or three
modules to work with, and then they can
get together to build different structures
using different modules, but those
structures would be alive and intelligent.
Superbot would be a quick way to teach
kids how to make a robot.”

A simpler version of Superbot is LEGO
Mindstorms, but Mindstorms cannot self-
reconfigure; it requires programming.

programmed from a computer to operate
in whatever way is required.




At Luckwell Primary School in Bristol,
children and their teachers have worked
with Stakeholder Design and Futurelab to
create an intelligent fountain. The fountain
is programmable and interactive, and
uses LEGO Mindstorms’ sound, touch and
proximity sensors so that children at the
school can use it for a variety of purposes.
For example, they use it for recreation, in
science lessons, and for drama - where a
special part would be written for it as an
individual member of the cast.

Tash Lee Jones, a Learning Researcher at
Futurelab, comments: “The idea is giving
children tools to play and experiment
with, and having the tool respond. The
experiment aims to see if the fountain

can change the old order of things, where
the teacher stands in front and tells the
children what they need to learn. Here, the
children are deciding what to programme
the fountain to do.”

Rather than putting sensors in building
blocks, Alison Druin, Director of the Human
Computer Interaction Lab and Professor
at the College of Information Studies at
the University of Maryland, is putting them
in icons - toys or parts of toys that act

in a way that a child would expect them

to, because of how they look, eg a toy’s
hand that waves. Druin is looking at how
robotic technologies can be used to enable
collaboration, storytelling and learning in
children. One project she and her team
have worked on for the past two years is
Story Rooms.

In Story Rooms, a child can take a stuffed
toy hand or foot, put a toy mouth next to it,
tap both objects with a ‘magic’ wand, and
make the objects react to each other. The
order in which they are tapped changes

the programme, as does the combination
of objects tapped. “The sensors are large,
obvious and make it easy for young children
to grasp the concept of programming,”
Druin says.

A lot of the robotic technology that Druin
points to as having a role in the future

of education revolves around the idea of
developing social skills in children. “"We as
human beings are really social animals, so
if we can develop robots that help develop
that ‘socialness’, it's all good,” she states.

There is evidence that learners will be able
to integrate socially with robots. At the
University of California, San Diego, a Sony
Qrio robot was introduced into a group of

2 year-olds as part of an experiment to see
if the toddlers would accept the robot as
one of them. Qrio giggled when touched
on the head, moved about the room, and
lay down on the floor when his batteries
ran out. By the time the experiment was
nearing its end, scientists had seen the
children patting, touching and hugging the
robot, treating it like another child, and
when its batteries ran out, covering it in

a blanket and saying “night night”.

Dylan Evans, Senior Research Scientist
and Evolutionary Psychologist at University
College Cork, Ireland, comments:
“Experiments like that are still in the
early days, but | think they'll become
more common. Robots have been
developed that help children communicate
where they feel pain; the Huggable is

one, but there are several others in
development. The Sony Aibo robot dog
was taken to care homes in America in
another experiment, along with real dogs.
In the end, the old people became just

as attached to the robot dogs as they did
to the real ones. Maybe, with the ability

to form attachments like these with real
people, these kinds of robots could help
with therapy and, of course, education.”

However Druin adds a note of caution:
“The thing with many of these robot toys
and tools that give you the control you
actually need to make them useful, is that
they are very expensive individually, so it’s
cost-prohibitive to give a school a ton of
them. On the other hand, kids can learn
powerful things from these robots and

we will start to see much cheaper robotic
devices being developed in the near
distant future.”

Evans certainly believes that children could
be taking their own personal friend and
robot to school with them in less than 10
years’ time. This teddy-bot would be a furry
comforter, it could record lessons to help
with homework, teachers could download
instructions for revision to the robot, and

it could be fitted with a webcam to enable
communication with parents.

So it seems we are not too far away from
a world where robots play an active part
in our children’s learning. Furthermore,

it seems that these robotic friends and
mentors could play a significant part in
their ability to socialise or, as Druin puts
it: “Hopefully all this technology will make
us more human, by asking what it really
means to be human.”

A far from robotic education

Initially introduced to the masses in 1920
by Czech playwright Karel Capek in his
play R.U.R. which stands for Rossum's
Universal Robots, the word was thought
of by his brother, Josef.

R.U.R. is about a robot factory where
human clone-like robots are created.
The issue of whether they are being
taken advantage of, despite their
willingness to serve, is explored.

Yet the word ‘robot’ comes from the
word ‘robota’, which in Czech, Slovak
and Polish means literally ‘serf
labour’. Robota comes from the first
literary Slavic language, Old Church
Slavonic, where the word ‘rabota’
meant ‘servitude’, or ‘work’ in modern
Bulgarian and Russian.
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11-13 June 2008
Chicago, USA

Each year, IDC brings together the leading
researchers, designers, and developers

of children's technology to discuss the
challenges, opportunities and emerging
trends in interaction design for children.
This year's conference theme is ‘Think
Outside the Toybox’, and in addition to
sessions on videogames and other toys,
IDCO8 will have sessions on educational
technologies, online communities, assistive
technologies, and a special pre-conference
workshop on designing for children

with disabilities.

idc08.org

11-14 June 2008

Lisbon, Portugal

This conference will address the
significance and impact of cultural issues
in distance and e-learning development
in Europe and beyond. Includes sessions
on Intercultural Learning in Global
Perspective and Learning Cultures and
Learning Innovation in Europe.

www.eden-online.org/eden.php

29 June - 2 July 2008
Florida, USA

Relationships between education and ICT
are increasingly accelerating, sometimes

in unexpected ways, with original ideas

and innovative tools, methodologies and
synergies. Accordingly the main purpose of
EISTA 2008 is to bring together researchers
and practitioners from both the education
and ICT communities.

www.socioinfocyber.org/imsci2008

14-16 July 2008
Cumbria, UK

Evolving built and virtual learning
environments are increasingly central to
education. Schools increasingly utilise
virtual learning environments and Web 2.0
technologies to enhance learning. At the
same time the Building Schools for the
Future project is embedding ICT in new
school designs. This conference will focus
on evolving learning environments and how
we prepare tomorrow’s teachers today.

www.itte.org.uk/index.php?id=81

14-18 July 2008

Boston, USA

The 2008 Building Learning Communities
Conference is designed to have an
immediate and long-range impact on
improving teaching and learning. The
conference programme features hands-on
pre-conference workshops, keynotes and
over 90 workshops.

novemberlearning.com

11-15 August 2008

Los Angeles, USA

SIGGRAPH 2008 is evolving along with

the computer graphics and interactive
techniques community. This year, they are
promising to dissolve the borders between
traditional SIGGRAPH programs to create
a more fluid, interdisciplinary conference.
In addition to celebrating the best in
creativity and innovation from the past
year, this event will cover sessions

on Future History and Professional
Development among others.

www.siggraph.org/s2008

2-5 September 2008

Amsterdam, The Netherlands

The 10th International Conference on
Human-Computer Interaction provides
a forum for academics and practitioners
to discuss the challenges and potential
solutions for effective interaction with
mobile systems and services. It covers
the design, evaluation and application
of techniques and approaches for all
mobile and wearable computing devices
and services.

mobilehci2008.telin.nl

7-12 September 2008

Cambridge, UK

The theme of the |IAEA 2008 conference
is ‘Re-interpreting Assessment: Society,
Measurement and Meaning’, and keynote
speakers include Professor Robert J
Mislevy from the University of Maryland
and Professor Dylan Wiliam from the
Institute of Education at the University

of London.

www.iaea2008.cambridgeassessment.
org.uk/ca

9-11 September 2008
Leeds, UK

The digital divide tends to be seen as a
problem of access whose 'solution® will
bring a myriad of benefits. The reality

may be quite different: technology, once
supplied, may fall into disuse; connectivity
may be in short supply, or too costly;

lack of uptake may be a conscious and
rational decision. The digital divide is
multidimensional, rather than being mainly
or only about access, and this conference
offers the opportunity to explore this issue.

www.alt.ac.uk/altc2008

24-25 September 2008

Glasgow, UK

Fiona Hyslop, Cabinet Secretary for
Education and Lifelong Learning, describes
the Scottish Learning Festival as “a real
opportunity to get to grips with the latest
developments in education, to swap ideas
and to learn from experts in the field”.

www.ltscotland.org.uk/slf

Autumn 2008

Midlands, UK

Despite the vast number of changes in the
education system in recent years, learners
remain largely unheard in the change
process. If education is to become more
personalised, then the views of learners
must be heard. This conference offers
attendees the opportunity to challenge
existing notions of what ‘learner voice’
should mean in practice. It will explore the
role of learner voice in personalisation and
the technologies that offer the potential to
embed learner voice in practice.

www.futurelab.org.uk/events

7-10 October 2008
Wolverhampton, UK

The aims of this conference are to bring
together the world's leading mobile
learning researchers, developers

and activists in an environment that

will stimulate dramatically increased
deployment of mobile learning and catalyse
dramatically enhanced innovation.

www.mlearn2008.org

13-15 October 2008
London, UK

This event promotes the use of mobile

and ubiquitous technologies to enable
transformational improvements in teaching
and learning.

www.handheldlearning2008.com

14 November 2008
London, UK

This event brings together pioneers of

the mobile web to discuss future directions
in content, usage, devices, development,
commerce, marketing, advertising

and more.

www.future-of-mobile.com

21-23 November 2008

Venice, Italy

The World Conference of WSEAS on
Education and Educational Technology
(EDU "08) is organised by the World
Scientific and Engineering Academy and
Society (WSEAS). While its main focus is
educational technologies, it also covers
engineering technology.

www.wseas.org/conferences/2008/
venice/edu

3-5 December 2008

Berlin, Germany

The largest global e-learning conference
for the corporate, education and public
service sectors.

www.online-educa.com/themes

14-17 January 2009

London, UK

It's the world’s biggest educational
technology show and attracted nearly
29,000 visitors in 2008 - all the key UK ICT
organisations, agencies and companies are
there. Increasingly international, you need
to pre-register and pre-plan to make the
most of this bustling event.

www.bettshow.com

Futurelab

1 Canons Road Harbourside Bristol BS15UH UK tel: +44 (0)117 915 8200 fax: +44 (0)117 915 8201
e-mail: info@futurelab.org.uk blog: flux.futurelab.org.uk www.futurelab.org.uk






