
 
 
 
 

Hall, L. et al. (2016) Map Reading with an Empathic Robot Tutor. In: 

Eleventh ACM/IEEE International Conference on Human Robot Interaction 

(HRI '16), Christchurch, New Zealand, 7-10 March 2016, p. 567. ISBN 

9781467383707 (doi:10.1109/HRI.2016.7451859) 

 

 

This is the author’s final accepted version. 
 

There may be differences between this version and the published version. 

You are advised to consult the publisher’s version if you wish to cite from 

it. 

 
http://eprints.gla.ac.uk/160640/                           

                    
 
 
 
 
 

 
Deposited on: 13 April 2018 

 
 
 

Enlighten – Research publications by members of the University of Glasgow 

http://eprints.gla.ac.uk  

http://dx.doi.org/10.1109/HRI.2016.7451859
http://eprints.gla.ac.uk/160640/
http://eprints.gla.ac.uk/


Map Reading with an Empathic Robot Tutor 
 

Lynne Hall(1), Colette Hume(1), Sarah Tazzyman(1), Amol Deshmukh(2), Srinivasan Janarthanam(2), Helen Hastie(2), 
Ruth Aylett(2), Ginevra Castellano(3), Fotis Papadopoulos(3), Aidan Jones(3), Lee J. Corrigan(3), Ana Paiva(4),  

Patrícia Alves Oliveira(4),	Tiago Ribeiro(4), Wolmet Barendregt(5), Sofia Serholt(5)& Arvid Kappas(6) 
1Department of Computing, Engineering and Technology, University of Sunderland, UK. 2School of Mathematical and Computer Sciences, 

Heriot-Watt University, UK.  3School of Electronic, Electrical and Systems Engineering, University of Birmingham, UK. 4INESC-ID, 
Universidade de Lisboa, Portugal. 5Department of Applied IT, University of Gothenburg, Sweden. 6 Department of Psychology & Methods, 

Jacobs University, Bremen, Germany6   
 

Abstract—In this video submission, we describe a scenario 
developed in the EMOTE project. The overall goal of the 
EMOTE project is to develop an empathic robot tutor for 11-13 
year old school students in an educational setting. The 
pedagogical domain here is to assist students in learning and 
testing their map-reading skills typically learned as part of the 
geography curriculum in schools. We show this scenario with a 
NAO robot interacting with the students whilst performing map-
reading tasks on a touch-screen device in this video. 
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I.  INTRODUCTION 
The work shown in this video is part of the EU project 

EMOTE (www.emote-project.eu) (EMbOdied-perceptive 
Tutors for Empathy-based learning). EMOTE has the overall 
goal of developing artificial tutors that have the perceptive and 
expressive capabilities to engage in empathic interactions with 
learners in school environments. It is grounded in 
psychological theories of emotion in social interaction and 
pedagogical models for learning facilitation. Here, we show a 
one to one tutoring scenario, in a map task scenario, where the 
robotic tutor, a Nao torso robot, supports the learner to 
complete an art trail on a map application installed on a large 
touch-screen device. The art trail tasks have been designed to 
support the learner in developing map-reading skills, 
concentrating on directions, distance and map symbols. The 
objective is to obtain clues that help the student to place a new 
exhibit at the end of the existing art trail. In each task, the 
learner is asked to find a feature based on its symbol, distance 
from current location and direction. 

The robot tutor's behaviour is grounded in empathic and 
pedagogical strategies, building on previous work [2]. The 
robot assists the learner using pedagogical actions such as 
prompts, pumps and splices based on task performance, 
historical skill levels, and time in task. The robot tutor 
monitors learner's affective states, levels of valence and 
arousal that are then used to adapt the use of pedagogical 
actions. For example, if the learner is in a state of low valence 
and arousal, which indicates a state of tiredness or boredom 
the behaviour of the robot will be to entertain and engage the 
learner. If the learner has positive valence identifying states 
where the learner is happy or relaxed, then the amount of 
pedagogical actions are reduced. When the learner is 
frustrated, more pedagogical help is provided. 

II. ARCHITECTURE 
Figure 1 explains the architecture components and the data 
flow between the modules in the system. 

 
Fig. 1. Architecture diagram 

1. An event happens in the Map Application; this event 
is assessed and a message sent to the learner model. 

2. The learner model passes this information to the 
affect perception module providing context that may 
be relevant to the affective state of the learner.  

3. The Affect Perception module uses this activity 
context to update the affective states. The Affect 
Perception module sends the affective state message 
to the learner model. 

4. The learner model combines the information on the 
current state of the learner and provides this to the 
Interaction Manager (IM). 

5. The IM uses the activity context, skill levels and the 
affective states to select an appropriate next high-
level system action or pedagogical tactic.  

6. The Skene [3] module transforms the high-level 
action specification into a concrete set of words and 
behaviours for the robot to perform. 
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