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Abstract

This paper reports work being carried out in the EMOTE
project (http://www.emote-project.eu/) towards the devel-
opment of an empathic robot tutor at a multi-touch table for
geography curriculum teaching for 11-14 year olds.

Introduction

The EMOTE project (http://www.emote-project.eu/) is
working towards the development of an empathic robot tu-
tor to be used with the 11-14 group and a multi-touch table
for geography curriculum teaching. Saerbeck et al. showed
that employing social supportive behavior in a robot tutor
increases the learning efficiency of students [9]; and Han et
al. found that home robots are more effective for children’s
learning concentration, learning interest and academic
achievement than other types of instructional media [3].
Studies on robotic companions in real world classroom en-
vironments [6] indicate that robotic platforms are promis-
ing tools for experimental learning. The hypothesis to be
explored is that a robot tutor able to detect aspects of the
user’s affective state [2] and respond in an empathic man-
ner will improve the motivation of learners and produce
better learning outcomes. It should also be better able to
produce personalised learning support, adapting to the
user's skills, ablities and difficulties.

Developing the tutor

The torso-only version of Aldebaran Nao robot is currently
being used as the embodiment for the tutor, as seen in Figs.
2 and 3 below. While an inexpensive and readily available
platform, it does have the disadvantages of being the size
of a large doll, which may reduce its perceived authority as
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a tutor, and minus an expressive face, although it can use
gesture and to some extent posture as expressive modali-
ties. We are also researching a repertoire of non-verbal
expressive sounds.

A generic integration framework, Thalamus [8], has been
developed within which two different teaching applications
can be integrated with a learner model, tutorial actions re-
lating to the application, and pedagogical dialogue man-
agement (Fig. 1). The two applications under development
are a Treasure Hunt exercise designed to teach map-
reading skills, and a multi-player game Enercities-2 de-
signed to teach aspects of sustainable urban development.

Map-based treasure-hunt

The physical layout for this application can be seen in Fig-
ure 2. The robot acts as a conventional tutor while the (sin-
gle) learner follows instructions posed as a hunt for a spe-
cific item in a map location that can be reached by follow-
ing compass directions and reading map symbols correctly.
The tutor can give reinforcement (eg. ‘well done’), draw
attention to errors (eg. ‘are you sure that is the right direc-
tion?’) and provide hints (eg. ‘ if you know where north
and west are on the compass, can you find NW?’). Studies
have been carried out to establish what pedagogical actions
teachers carry out in this scenario, and a Wizard-of-Oz
(WoZ) study with the robot has examined how these trans-
late into robot actions and dialogue.

The Enercities-2 game

WoZ study will establish how far these carry over when a
teacher operates the robot as a tutor player. Enercities was
originally a single-player web-based game [4] developed in
the EC programme Intelligent Energy Europe during 2009-
2011. It has been converted in EMOTE into a collabora-
tive multi-player touch-table based application in which
players take on the roles of Mayor, Economist and Envi-
ronmentalist, each with different options and outcomes.
The aim is to create a city they like that can support a large



number of inhabitants [7]. It should be noted that the best
move for a specific role may not be the best move for the
overall game, giving scope for pedagogy as well as for
emotional conflict.
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FIGURE 3: Playing Enercities with the
robot

Here the robot does not act as a conventional tutor but as a
tutor-player, showing the players that there are different
trade-offs to be made and different visions of what a sus-
tainable city should be like. The tutor stimulates discussion
between the players about trade-offs as well as their per-
sonal values by asking questions and setting an example.
As such, the personal value of the robot is to create bal-
ance, but it invites the players to think and act differently.
A study has been carried out examining the dialogue ac-
tions of three human players [1], and a WoZ study will es-
tablish how far these carry over when a teacher oper-
ates the robot as a tutor player.
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Empathy and pedagogy

In order to establish empathic responses, the first issue is to
be able to reliably assess significant aspects of the user’s
affective displays.

The use of sensors such as the OKAO and Kinect2 are be-
ing investigated as means to analyse facial images and ex-
tract facial expressions correlated with affect. These are
however necessarily ambiguous — consider the many inter-
pretations of a smile [5]. This will therefore be combined
with expectation-driven processing using the task-context:
where the user is in the treasure-hunt and whether they are
succeeding in it; what move has been played and the over-
all game state.

Empathy can be thought of as cognitive (understanding
the state of the other) or affective (responding behaviour-
ally to the state if the other). However the relationship be-
tween emotions, empathy and pedagogy is not as straight-
forward as one might assume. A degree of negative affect
may help users to learn; thus knowing the affective state of
the learner does not automatically imply a particular ac-
tion, such as mirroring, counter-acting, change in the level
of scaffolding, offering general support. Similarly, recog-
nising a counter-productive level of stressful frustration is
not the same as noticing frustration; motivation is not sole-
ly related to affect. Furthermore, empathy may be a com-
ponent of establishing the positive relationship known as
rapport. These are all questions to be investigated within
the two developing test beds just described.

References

[1] Alves-Oliveira, P; Janarthanam, S; Candeias, A; Deshmukh,
A; Ribeiro, T; Hastie, H; Paiva, A. & Aylett, R. (2014) Towards

Dialogue Dimensions for a Robotic Tutor in Collaborative Learn-
ing Scenarios. Proc RoMan 2014, to appear

[2] Castellano, G. et al., Affect recognition for interactive com-
panions: Challenges and design in real-world scenarios, Journal
on Multimodal User Interfaces, 3(1-2), 89-98 (2010)

[3] Han,J., Jo, M., Jones, V. & Jo, J.H. Comparative Study on
the Educational Use of Home Robots for Children, Journal of In-
formation Processing Systems 4(4) (2008)

[4] Knol, E., & De Vries, P. (2011). EnerCities, a serious game
to stimulate sustainability and energy conservation: Prelimi-
nary results., eLearning Papers, 25, 1887-1542.

[5] Kappas, A., Krumhuber, E., & Kiister, D. (2013) Facial be-
havior. In: Hall, J.A. and Knapp, M.L., (eds.) Nonverbal Com-
munication. (pp. 131 - 165). Mouton de Gruyter: Berlin, Germa-
ny.

[6] Leite, L., Castellano, G. Martinho, A., Pereira, C. & Paiva, A.
(2012) Modelling Empathic Behaviour in a Robotic Game
Companion for Children: an Ethnographic Study in Real-
World Settings, Proc. ACM/IEEE Int. Conference on Human-
Robot Interaction



[7] Ribeiro, T; Pereira, A; Deshmukh, A; Aylett, R.S. & Paiva,
A. (2014) I'm the Mayor: a Robot Tutor in Enercities-2. Proc.
AAMAS 2014, pp 1675-6

[8] Ribeiro, T; Eugenio Di Tullio, Lee J. Corrigan, Aidan Jones,
Fotios Papadopoulos, Ruth Aylett, Ginevra Castellano, Ana
Paiva (2014) Developing Interactive Embodied Characters us-
ing the Thalamus Framework: A Collaborative Approach.
Proc. IVA 2014. To appear

[9] Saerbeck, M., Schut, T., Bartneck, C. & Janse, M.D. Expres-
sive robots in education: varying the degree of social supportive
behavior of a robotic tutor, Proceedings of the International Con-
ference on Human Factors in Computing Systems, 1613-1622
(2010)

[10] Han, J., Jo, M., Jones, V. & Jo, J.H. Comparative Study on
the Educational Use of Home Robots for Children, Journal of In-
formation Processing Systems 4(4) (2008)

Acknowledgments

This project is supported by the European Community
(EC) under the 7th Framework Programme (EMOTE, ICT-
317923). This document does not represent the opinion of
the EC and the EC is not responsible for any use that might
be made of its content.

41





