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Executive Summary
This deliverable describes measures that have been used to evaluate different types of social robots as
well as the measures that will be used to evaluate the empathic tutor developed in EMOTE.
As Jeremic et al. (2009) state, there is no consensus on how Intelligent Tutoring Systems should be
evaluated, and this also holds for the evaluation of an empathic tutor. In order to prepare for an
evaluation that covers all important aspects of an empathic robotic tutor, two frameworks for the
evaluation of educational programs and technologies are presented. These two frameworks help to
define the scope and criteria for the evaluation: the Evaluation framework by Hamilton and Feldman
(2014) and the Kirkpatrick model (Kirkpatrick, 1998). The first framework helps to set expectations
regarding the nature of the evaluations in relation to the developmental phase of the project. Using the
latter framework in a slightly adapted form (Praslova, 2010), all important elements for the evaluation
of the empathic robotic tutor developed in EMOTE are discussed: Reaction criteria, Learning criteria,
Behaviour/transfer and Results criteria. This discussion contains both measures used in other projects
and studies as well as additional ones that are deemed necessary to evaluate the two showcases
developed in EMOTE.
Thereafter, two preparatory evaluation studies are discussed. These two studies have been performed
during the second year of the project and aim to investigate important stakeholders’ (teachers and
children) views on the use of empathic robotic tutors in the classroom. The results of these studies on
the one hand help to improve the design of the empathic robotic tutor. On the other hand they help to
sensitize the researchers to important concerns of the stakeholders that could play a role during the
evaluation phase.
Finally, on overview of the evaluation studies that will be performed during the final year of EMOTE
is given. These evaluation studies are meant to cover the promises in the DoW. While these studies
have been discussed with and agreed upon by all partners, slight changes in measures and conditions
might still occur based on unforeseen circumstances of a technical or organizational nature.

Grant Agreement # 317923

EMOTE Month 24 Deliverable

2

Contents
Executive Summary ................................................................................................................................ 2
1

Introduction ..................................................................................................................................... 5

2

Determining the scope of the evaluation ......................................................................................... 6

3

2.1

The evaluation framework ...................................................................................................... 6

2.2

Kirkpatrick’s model framework .............................................................................................. 7

2.3

Matching the Evaluation framework with Kirkpatrick’s model for evaluation ...................... 7

Reaction criteria ............................................................................................................................ 10
3.1

Empathy ................................................................................................................................ 10

3.1.1
3.2

Motivation ............................................................................................................................. 11

3.3

Social robot acceptance......................................................................................................... 12

3.3.1

Additional constructs .................................................................................................... 12

3.3.2

Quantitative instruments ............................................................................................... 13

3.3.3

Qualitative instruments ................................................................................................. 14

3.4
4

5

6

Situational empathy....................................................................................................... 10

Self-assessment of learning ................................................................................................... 15

Learning criteria ............................................................................................................................ 16
4.1

Map-reading skills ................................................................................................................ 16

4.2

Sustainability learning........................................................................................................... 17

4.2.1

Assessing Factual Knowledge ...................................................................................... 17

4.2.2

Assessing the awareness of trade-offs and perspectives ............................................... 18

4.2.3

Assessing the awareness of personal values ................................................................. 18

Behaviour/transfer and results criteria .......................................................................................... 19
5.1

Teachers’ perceptions of student learning gains ................................................................... 19

5.2

Situated practical implications .............................................................................................. 19

5.3

Novelty effect........................................................................................................................ 19

5.4

Long-term acceptance & socio-cultural implications ........................................................... 19

Evaluation Studies Performed ....................................................................................................... 22
6.1

Stakeholders’ views on the use of educational robots in the classroom ............................... 22

6.2

Existing methods ................................................................................................................... 22

6.2.1
6.3

Focus groups ................................................................................................................. 23

Evaluation Study 3 ................................................................................................................ 28

6.3.1

Methods......................................................................................................................... 28

Grant Agreement # 317923

EMOTE Month 24 Deliverable

3

6.3.2

Results ........................................................................................................................... 32

6.3.3

Discussion ..................................................................................................................... 38

6.4

Evaluation Study 4 ................................................................................................................ 40

6.4.1

Participants .................................................................................................................... 40

6.4.2

Procedure ...................................................................................................................... 40

6.4.3

Results ........................................................................................................................... 43

7

EMOTE Evaluation Plan .............................................................................................................. 44

8

References ..................................................................................................................................... 45

Grant Agreement # 317923

EMOTE Month 24 Deliverable

4

1

Introduction

WP7 aims to evaluate the effectiveness of the empathic tutors developed in EMOTE. It will (1)
identify appropriate methods to evaluate the tutors, (2) iteratively evaluate the tutor’s prototypes both
in laboratory and real classroom settings, and (3) provide input to WP6 for the development of the
two showcases which will be evaluated in year 3 of the project. This document describes deliverable
7.1: Determine scope of the evaluations and appropriate methods. Deliverable 7.1 contains the results
of Task 7.1. The aim of Task 7.1 is to gather and scrutinize evaluation measures proposed in the
relevant literature in order to define how the tutors in EMOTE should be assessed.
In summary, the objectives of Task 7.1 are to:
• Create an overview of existing evaluation measures for robotic tutors
• Determine additional measures for the EMOTE project to evaluate the robotic tutors
In this deliverable we will describe the existing evaluation measures as well as the additional
measures that we deem necessary for EMOTE. Additionally, we go one step further and also explain
the evaluation studies that have been performed as well as the studies we plan to perform during the
final year of the project. Evaluation studies led by partners responsible for other work-packages will
be mentioned. Details about their results can be found in the respective deliverables. Studies
performed under supervision of the responsible partner for the evaluation, UGOT, will be described
here.
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2

Determining the scope of the evaluation

The empathic robotic tutor developed in EMOTE is essentially a type of educational technology, but
evaluating educational technologies is not a straightforward task. In this section we discuss several
evaluation models in order to determine a suitable scope for the evaluation in EMOTE.

2.1 The evaluation framework
Hamilton and Feldman (2014) state that evaluation methodologies should match the stage of program
development. They provide the following evaluation framework that, when applied, is useful in
determining the scope of the evaluation for EMOTE (see Table 1). Note that with ‘program’ we refer
to ‘educational technology’ or ‘empathic robotic tutor’ here.
Table 1 Evaluation framework by Hamilton and Feldman (2014)
IES
Evaluation
category

Stage of
program
development

Research questions

Audience/evaluator

Evaluation
design(s)/approaches

Evaluation products

Exploratory

Idea generation

Is my idea likely to
work? What has
already been tried?
Is there a demand
for my idea?

Program developer
is the
audience/evaluator
is often internal

Descriptive: needs
assessment

Informal and iterative:
Literature review,
description of need

Development
and Innovation

Program being
developed and
implemented in
limited number
of sites

How is the program
working? Have I got
the right
components? How
can it be improved?

Program developer
is the audience and
possibly also
funding
agencies/evaluator
can be internal or
external

Mostly descriptive:
Developmental
evaluation, designbased research, pilot
studies, evaluability
assessment

Informal and iterative:
Logic model, program
description,
implementation
feedback, initial
evidence of promise,
evaluability findings

Efficacy and
replication

Program is fully
developed, not
yet tested

Is the program
effective under ideal
conditions? Does it
need further
refinement? Is it
ready for a wider
dissemination and
testing?

Audience is broader.
Often program
developer; funding
agencies; Federal
state, and local
decision
makers/evaluator is
external

Experimental/quasi
experimental:
Including
implementation data
fed back to program
developers to improve
performance

Formal, some iterative:
Report on program
impacts including
identifying for whom the
program works, and
under what conditions,
and implementation
information

Scale-up

Program is fully
developed with
some indication
of effectiveness

Is the program
effective under realworld conditions?

Audience is broader.
Often program
developer; funding
agencies; Federal
state, and local
decision
makers/evaluator is
external

Experimental/quasi
experimental:
Implementation data
used to help
understanding findings
(is not fed back to
program developers)

Formal: Report on
program impacts
including identifying for
whom the program
works, and under what
conditions, and
implementation
information

EMOTE will develop one of the first empathic robotic tutors for use in schools, which will result in
two showcases to be tested in schools through project-internal evaluations. Matching this project
description to the evaluation framework above, it is clear that EMOTE falls within the first two stages
of program development: Exploratory and Development and Innovation. This calls for more
descriptive kinds of evaluation approaches. However, which specific measures should be utilized in
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this evaluation is also of importance; it does not suffice to say that the evaluation studies are of a
descriptive nature. The Kirkpatrick model framework as described below gives an overview of the
different factors that can be considered during the descriptive evaluation. Although this framework is
of a more summative nature, it still provides a comprehensive picture of all the factors that should be
considered.

2.2 Kirkpatrick’s model framework
As Jeremic et al. (2009) state there is no consensus on how Intelligent Tutoring Systems should be
evaluated, and this also holds for the evaluation of an empathic tutor. A model that they used for their
evaluation is Kirkpatrick’s (1998), which is originally developed for the evaluation of the
effectiveness of training programs but can easily be applied to educational technologies. Praslova
(2010) has adapted this model for use in Higher Education and states that ‘core principles and ideas
will be applicable to different types and levels of educational programs’ (p. 215) In this overview of
the existing evaluation measures for robotic tutors we will therefore use Praslova’s adapted version of
Kirkpatrick’s model as an underlying structure. The model consists of four levels:
1. Reaction criteria: This relates to students’ perceptions of the training. Praslova indicates that a
distinction can be made between how much students enjoyed the training and how much they
think they have learned.
2. Learning criteria: This relates to how well the students have understood the facts and
techniques presented in the training material. It can be measured through knowledge tests,
such as pre- and post-tests. Writing examples, performances, speeches and other classappropriate measures can also be used.
3. Behaviour criteria (transfer of learning): This relates to how well the students apply the
acquired knowledge in their everyday practice. Typically one uses feedback from students,
supervisors, and peers to collect information at this level. Praslova warns that post-training
environments may not always provide opportunities for the learned material or skills to be
demonstrated. Therefore this should be considered carefully when collecting and interpreting
behavioural data.
4. Results criteria: This refers to the training results or impact on the organization. Praslova
states that in Higher Education one first has to understand who is to benefit from education.
She claims that at least two beneficiaries can be discerned: the student and the society.
Although measuring training programs in terms of results may be the best way to evaluate
their effectiveness, this kind of measurement is very difficult to conduct. The major obstacles
include the existence of many factors that are impossible to evaluate (e.g., social interaction
between people), and the relative lack of objective, valid tools to use. For our purpose we
should add one other specific beneficiary: the teachers. Although the aim of introducing a
robotic tutor in the classroom is not necessarily to make their work easier, they should at least
not feel that their work is obstructed by the introduction of a robotic tutor, rendering their
teaching efforts less effective.

2.3 Matching the Evaluation framework with Kirkpatrick’s model for
evaluation
While according to Hamilton and Feldman’s framework (2014) the showcases developed by EMOTE
should be evaluated in a more descriptive way, the Kirkpatrick model (1998) warns against limiting
scope for such evaluations, for example by ignoring factors like the teachers’ assessment of the
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benefits in a longer term (Results criteria). However, one has to keep in mind that the Kirkpatrick
model applies to the evaluation of a full-fledged program in a more summative way, meaning that
especially the transfer and results criteria are more related to the later stages of the program
development as defined by Hamilton & Feldman (2014). Therefore, the EMOTE project will mainly
focus on the Reaction and Learning criteria, and where possible, the other two types of criteria should
be considered as well, e.g. in regards to perceptions and acceptance in a longer term perspective.
Indeed, if robotic tutors are to be introduced in schools, there is a need to establish whether teachers who act as the gatekeepers for any new technologies - will accept and use them, without which the
impact of this new technology is likely to decline or even cease to exist.
A recent Eurobarometer on public attitudes towards robots revealed that although EU citizens are
generally rather positive towards the use of robots in society, only 3% of the participants believe that
robots should be used for educational purposes (European Commission, 2012). Moreover, the
participants were also inquired about in which areas they considered that robots should be banned, 34
% believed that robots should be banned from education. This clearly indicates the importance of
studying perceptions and attitudes towards the use of robots in education. Yet, it seems that the focus
in previous studies is often placed on gaining users’ acceptance rather than eliciting design knowledge
that may allow for modelling the technology according to users’ needs. This concern is further
emphasized by Šabanovic (2010, p. 447), who recognizes the importance of including potential users
in early design decisions so that robotic technologies are “socially robust, rather than merely
acceptable”(p. 447). As such, acceptance and perceptions will not only be considered as part of the
Learning criteria, but also as part of the Results criteria.
Figure 1 illustrates the conceptual evaluation model to be used in EMOTE in relation to each study. It
displays the respective stage in the Evaluation framework, each criterion from Kirkpatrick’s model, as
well as the individual concepts that will be evaluated. In the subsequent paragraphs we will discuss
each of the levels of the Kirkpatrick model and indicate measures that have been used previously to
evaluate similar educational technologies that relate to empathic robotic tutors, such as Intelligent
Tutoring Systems, Affective Tutoring Systems, and Social robots. Thereafter, we will discuss several
preliminary studies within the EMOTE project that have been performed in order to get a broader idea
of the aspects that are considered important by the stakeholders (teachers and children). Based on this
overview, we will then define the evaluation strategy for EMOTE project.
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Figure 1 EMOTE Conceptual Evaluation Framework
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3

Reaction criteria

As stated before, Praslova (2010) indicates that a distinction can be made between how much students
have enjoyed the training and how much they think they have learned, i.e. self-assessment. Typical
Reaction criteria (Stueber, 2014) that could be related to the former are Empathy, Motivation, and
Social acceptability.

3.1 Empathy
One of the distinguishing features of the robotic tutor in EMOTE is its empathic capacity. A key
component to the foundation of any successful relationship is the development of a socio-emotional
bond with another, typically through the expression and experience of empathy. Empathy, in human
relationships, is an emotional response in which one individual matches and expresses the emotion
(either positive or negative) of the other (Gruen & Mendelsohn, 1986; Hess & Fischer, 2013).
Empathy is most often understood as a multi-dimensional construct (M. H. Davis, 1983) involving
both cognitive and affective empathy.
Cognitive empathy or empathic accuracy identifies empathy as a skill that can be acquired and
learned, in which we properly infer the mental/internal state of another and share their perspective
(Baron-Cohen & Wheelwright, 2004; M. Davis, 1996). Affective empathy is directly linked to
experiencing affect, that understanding, concern and compassion occurs while bearing witness to the
suffering of another (Batson et al., 1991; Kruger, 2003). In order to integrate both the affective and
cognitive components of empathy, various empathy measurement scales have been developed.
Empathy remains a critical component to successful relationship formation and affective interaction,
which is a key element to the socio-emotional bond between student and robotic tutor that the
EMOTE project aims to create.
According to the Stanford Encyclopaedia of Psychology (Stueber, 2014): “Psychologists distinguish
between measurements of situational empathy—that is, empathic reactions in a specific situation—
and measurements of dispositional empathy, where empathy is understood as a person's stable
character trait” (p. 1). Dispositional empathy, also known as trait empathy, is the tendency for people
to imagine and experience the feelings and experiences of others. The EMOTE project will not fully
evaluate dispositional empathy levels of children, since its aim is not to evaluate whether studentparticipants have empathic qualities. Rather, it focuses on whether the empathic qualities programmed
into the robotic tutor can impact the formation of a socio-emotional bond, learning outcome,
acceptance, or perceived learning outcome. Situational empathy, in contrast, is the response to a
specific situation, and is important to robot-student interactions, as described above. In one of the
WoZ studies (see also Table 7, WoZ 1), student’s level of self-attributed empathic concern from the
empathic concern scale of Bryant’s Index Empathy for Children and Adolescents (Bryant, 1982) was
used. In addition, an adapted child-friendly version of an attachment scale for human-product
relationships by Schifferstein and Zwartkruis-Pelgrim (2008) was used to measure the degree to
which the children felt attached to Nao. The results from these two questionnaires gave the correlative
ability to assess if dispositional empathic concern levels were linked to feelings of attachment to the
Nao robot following interaction. These measures may be used in future EMOTE studies.
3.1.1 Situational empathy
Situational empathy can be measured in several ways:

Grant Agreement # 317923

EMOTE Month 24 Deliverable

10





by asking subjects about their experiences immediately after they were exposed to a particular
situation,
by studying the “facial, gestural, and vocal indices of empathy-related responding” (Zhou,
Valiente, & Eisenberg, 2003, p. 275),
by various physiological measures such as the measurement of heart rate or skin conductance.

In EMOTE several different measures will be available. Firstly, an empathy questionnaire already
pre-tested in an experimental paradigm (engagement studies, year one) with the University of
Birmingham. Secondly, video data from children’s interactions with different versions of the robotic
tutor will be analysed to assess differences in student responses and differences in perceived levels of
situational empathy. Since video analysis is a very time-consuming task, possibilities to automate the
analysis with the use of software are currently being considered. Finally, data from the Q-Sensor (skin
conductance and temperature) and Kinect 2 (facial features, postures, and gestures). None of these
measures provides a perfect output, but in combination they may lead to a better understanding of the
level of situational empathy and how these levels affect the formation of a socio-emotional bond with
the robotic tutor.

3.2 Motivation
Students are expected to become more motivated to attend to the educational task as well as towards
working with the robotic tutor. Therefore, instruments to measure motivation are useful. Table 2
illustrates already developed instruments for measuring motivation:
Table 2 Motivation questionnaires
Instrument or measure

Reference(s)

Extrinsic motivation questionnaire related to motivation to perform
task and usability of the application

(Saerbeck, Schut, Bartneck, & Janse, 2010)

Intrinsic motivation questionnaire Based on the Intrinsic Motivation
Inventory (IMI)

(Saerbeck et al., 2010)
(Bacon, Stewart, & Silver, 1999)

Interview concerning general expressions of the application, likes and
dislikes, comparison of tutor to a friend

(Saerbeck et al., 2010)

Free-choice period

(Bacon et al., 1999)

Time spent interacting with the robot

(Kanda, Hirano, Eaton, & Ishiguro, 2004)

In EMOTE the instruments described by Saerbeck et al. (2010) in order to measure children’s
intrinsic and extrinsic motivation are likely to be used. Whereas intrinsic motivation relates to internal
desires, such as personal values or enjoyment, extrinsic motivation deals with the potential tangible
rewards of carrying out a certain task, e.g. monetary reimbursement or a higher grade (Deci, 1971).
Moreover, the time spent interacting with the robot is an important factor to study. However, the time
spent interacting with the robot will be regulated by teachers and researchers, and these interactions
will be rather limited. Also, the amount of time it takes to complete each interaction will be dependent
upon other factors, such as task difficulty. This means that the only area of relevance for such a
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measure would be if a participant either decides to discontinue the interaction or expresses a desire to
continue the interaction. The former relating to aborted sessions can be obtained quantitatively
through video analysis, whereas the latter cannot be controlled and will therefore not be included.

3.3 Social robot acceptance
The acceptance of the robotic tutor as a social robot could be part of the Reaction criteria as well.
Using a NAO robot, de Graaf and Allouch (2013) investigated what the key constructs for explaining
a social robot’s acceptance are. The possible constructs were extracted from the literature and include
usefulness, adaptability, enjoyment, sociability, companionship and perceived behavioural control, as
given in Table 3.
Table 3 Existing user acceptance constructs
User acceptance constructs

Reference

Adaptability

(Heerink, Kröse, Evers, & Wilinga, 2010)

Behavioral control

(Bandura, 1977)

Companionship

(Lee, Jung, Kim, & Kim, 2006)

Enjoyment

(Heerink et al., 2010)

Sociability

(Rubin & Martin, 1994)

Usefulness

(Heerink et al., 2010)

Although Table 3 illustrates influencing factors for robot acceptance on adults, it does not indicate
acceptance of robots in longer term use and the measures are not aimed at children. It is hypothesized
that the user acceptance constructs specified in Table 3 are highly relevant for immediate acceptance
of a social robotic technology from a more practical short-term perspective, i.e. if a technology should
exemplify low scores in several of these areas, the technology is likely to be dismissed by users.
In the following section we will discuss additional acceptance constructs deemed important for the
EMOTE project, as well as a description of how they have or are intended to be obtained. Existing
measures for studying related concepts will also be presented, as well as how these will be used in
EMOTE.
3.3.1 Additional constructs
As argued above, the existing constructs presented in Table 3 may be relevant for short-term
acceptance, but we would argue that the acceptance scope needs to be widened to look beyond
practical implications.
3.3.1.1 Fears and anxieties
Perhaps one could argue that more long-term issues relating to teacher replacement or potential
negative influence on children’s culture do not belong within the Reaction criteria (see section 5.4 for
a discussion on long-term acceptance constructs). However, such preconceptions may induce
concerns and anxiety that could possibly cause immediate negative reactions to robots in the
classroom. These reactions toward robots resulting in non-acceptance may then be a relevant Reaction
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criterion to consider within the existing acceptance constructs expressed in Table 3. As such, the
EMOTE project will study how the notion of fear or anxiety will affect acceptance within Reaction
criteria as well as Results criteria through both qualitative and quantitative methods.
3.3.1.2 User-defined constructs (UC’s)
The purpose of investigating attitudes and concerns towards empathic robotic tutors in the classroom
should be to aid both the design and the evaluation of these tutors. Although one could argue that an
empathic robotic tutor should be evaluated as any other educational technology, we argue that the
attempts to include empathy as a trait deserve special attention. Moreover, even the evaluation of
educational technologies not involving empathy is not straightforward. For example, Scanlon and
Isroff (2004) discuss the evaluation of learning technologies in higher education. They state that
summative evaluations typically judge the impact of a learning technology only on students’ learning
outcomes without taking into account important other features of the learning setting. Moreover,
Fridin and Belokopytov (2014) state that “the majority of research is focused on user characteristics
[the primary users]. Of the research conducted on humans’ interaction with and acceptance of robots
in the classroom, only few studies have concentrated on the teacher’s side; the majority of the studies
have investigated student-robot interactions” (p. 215).
The two key problems that Scanlon and Isroff (2004) have identified for evaluation are that the set of
success criteria is too limited and that the complexity of the learning setting is not taken into account.
Their alternative approach based on Activity Theory “uses evaluation in order to understand how
learning is influenced by the ways in which students, teachers and resources interact within learning
situations” (p. 431). Scanlon and Isroff propose at least one way to create a more extensive set of
criteria for evaluations, which is through interviews with students. In other words, feedback from
students would be obtained using qualitative rather than quantitative methods.
By appropriating this reasoning to EMOTE, one can look beyond the acceptance constructs defined in
the literature or through one’s own predictions, and start to unravel what acceptance constructs are
important for users within particular contexts or to users with existing experience thereof. It is
therefore proposed to include User-defined Constructs (UC’s) within the EMOTE evaluation. As
such, both teachers’ and students’ attitudes and concerns towards empathic robotic tutors need to be
investigated in order to determine a useful set of UC’s relevant for this particular user group. The
EMOTE project will do this investigation through focus group studies with teachers and students, as
described in section 6.
3.3.2 Quantitative instruments
There are a few existing standardized questionnaires of relevance for EMOTE for measuring attitudes
and anxieties toward robots presented in Table 4.
Table 4 Questionnaires
Instrument or measure

Reference(s)

The Negative Attitudes toward Robots Scale (NARS)

(Nomura, Kanda, & Suzuki, 2006)

Robot Anxiety Scale (RAS)

(Nomura, Suzuki, Kanda, & Kato, 2006)
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The NARS questionnaire is used to determine people’s attitudes towards robots in general before
using any robot (Nomura, Kanda, et al., 2006; Syrdal, Dautenhahn, Koay, & Walters, 2009). These
attitudes can thus be based on any information about robots the participants may have (e.g. films,
personal experiences, the news). It is unknown what kind of robot the participants have in mind when
filling out the questionnaire. The questionnaire is not specific for the use of an empathic robotic tutor
in the classroom.
The RAS questionnaire created by the same authors as NARS was developed for studying how
anxiety affects human-robot interaction. The authors define robot anxiety as “the emotions of anxiety
or fear preventing individuals from interaction with robots having functions of communication in
daily life, in particular, communication in a human-robot dyad” (Nomura, Suzuki, et al., 2006 , p.2).
In relation to the NARS, the authors “found that negative attitudes may not have much influence on
humans’ concrete behaviors toward robots in real situations. To explore the more internal factors
related to communication robots, we need to focus on anxiety” (Nomura, Suzuki, et al., 2006 , p.2)
Furthermore, Fridin and Belokopytov (2014) have used the UTAUT (Unified Theory of Acceptance
and the Use of Technology) model to create a questionnaire for the evaluation of teacher acceptance
of a Social Assistive Robot in kindergarten. Teachers were introduced to a NAO robot that
approached them when they passed by the lobby looking at posters. The NAO interacted only with
those who responded and thereafter they were asked to fill out the questionnaire. Teachers thus
probably had the NAO robot in mind when filling out the questionnaire. However, the questionnaire is
not disclosed in the article.
Whether the aforementioned questionnaires will be used within EMOTE is yet to be decided since a
too large number of questionnaires may disrupt the educational context. Alternatively a more
comprehensive questionnaire on these topics will be devised for teachers, students and parents. From
this comprehensive EMOTE questionnaire, each partner may select the sections of relevance for their
particular evaluation study ensuring a uniform objective measure which will allow for a cross-cultural
analysis between the different countries. The development of such a questionnaire is currently
ongoing.
3.3.3 Qualitative instruments
When it comes to the students partaking in any long-term ethnographic study, the explorative nature
of the EMOTE project may require more qualitative instruments than questionnaires in order to
capture the aspects deemed important by the participants. Retrospection on the time that the robot was
present at their school is one such example of a more qualitative method to study the participants’
experience. Therefore, in order to capture children’s long-term User eXperience (UX) of the robotic
tutor developed in EMOTE the child-friendly MemoLine instrument (Vissers, de Bot, & Zaman,
2013) will be used. This instrument has been developed as an adaptation of the UX Curve method
(Kujala, Roto, Väänänen-Vainio-Mattila, Karapanos, & Sinnelä, 2011) to study long-term user
experience concerning games in a retrospective way. It uses a timeline based on important events in
children’s school lives to help them recall their interaction with the technology under evaluation (see
Figure 2). The MemoLine instrument will be adapted to the actual time for the evaluation and the
major events during this time.
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Figure 2 Example of a MemoLine

3.4 Self-assessment of learning
Self-assessment forms will be used to study students’ perceptions of their own learning progress
irrelevant of an objective learning assessment. What students perceive that they have actually learned
from a new situation is likely to contribute to more positive reactions. Depending on the learning
application (see Section 4), different self-assessment concepts will be obtained. For example, for the
geography application, questions relating to near transfer tangible map-reading skills along with far
transfer skills relating to perceptions of own ability to navigate new terrain will likely be used. In the
sustainability application, on the other hand, it may be more feasible to study if students feel they
have gained new perspectives on e.g. energy consumption. However, the exact content of these selfassessment forms still needs to be determined.
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4

Learning criteria

The aim of the robotic tutors developed in EMOTE is to support children’s learning in the area of
map-reading and sustainable development. As Arthur et al. (2003) noted “student ratings [Reaction
criteria] and learning measures [Learning criteria] assess different aspects of teaching effectiveness
and should not be used interchangeably” (p. 282). Therefore it is required to determine specific
measures and instruments that can capture students’ learning in these areas.

4.1 Map-reading skills
Liben (2008) has used the following task to study children’s (6-12 years) as well as adults’
understanding of maps. We suggest that this type of task could be an appropriate way of testing
improvement of map-reading skills in EMOTE.
“We begin by showing an aerial photograph of Chicago on which eight locations have been marked.
We explain how the aerial photograph was created, and then provide a black and white map
representing a portion of the first map. Participants are asked to identify the part of the photograph
depicted on the second map. Then they are given an acetate sheet with a rectangle that, once placed
on the original photograph, outlines the portion of the city that is represented in the black and white
map. Finally, respondents are asked to place numbered stickers on the map to show the eight
locations marked on the photograph.” (p. 25)

Figure 3 Example of a map reading task

Results of studies using this kind of task suggest that this task is rather difficult, and therefore has
distinguishing quality. By using similar tasks in a pre- and post-test it should be possible to measure
whether children have become more proficient in reading and using maps. Of course log data gathered
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during students’ interactions with the tutor and the map-reading scenario, such as correct and incorrect
responses per exercise and repetitions per explanatory state (Saerbeck et al., 2010), should also be
used to assess students’ progress. The map-reading scenario will furthermore include a test-phase
providing students the opportunity to practice their newly acquired skills while encouraging
individual problem-solving, hopefully reducing the pedagogical support provided by the robot.

4.2 Sustainability learning
The collaborative scenario is based on an existing single-player game developed by another FP7 EU
project, called EnerCities. EnerCities evaluated as a single-player game has shown to have effects on
children’s self-reported awareness of and attitudes towards energy-related measures (Knol & De
Vries, 2011). However, the aim of EMOTE is to develop a system (content and a robotic tutor) that
can be integrated in the school curriculum. According to Fior, Nugent, Beran, Ramirez-Serrano, and
Kuzyk (2010) sustainable development education is not primarily about changing attitudes:
“Environmental learning in the presence of complexity, uncertainty, risk and necessity [they argue]
must be accepting of multiple perspectives supportive of meta-learning across perspectives, and
detached from the making of decisions in its (and learners’) own immediate contexts” (p. 86). Thus,
instead of changing attitudes and behavior, the system should help make children aware of different
perspectives and the ever-present trade-offs. Furthermore, according to Antle et al. (2014)
sustainability curricula for elementary schools “often focus on key concepts such as balancing
conservation and consumption” (p. 37) while ignoring the important role that children’s values have
in that learning. They argue that sustainability education for elementary school-aged children should
be modelled according to the Emergent Dialogue model, especially in the area of digital media games.
The core idea of the Emergent Dialogue model is that children should be invited to participate in
personally meaningful dialogues during game play.
In short, in order to make the system developed in EMOTE have a real impact on children’s education
about sustainable development, the following learning goals thus need to be supported:
1. Factual knowledge about different energy sources
2. Raised awareness about trade-offs and the existence of multiple and possibly conflicting
perspectives in relation to sustainable development.
3. Raised awareness of personal values in relation to sustainable development.
In the subsequent paragraphs we will describe how attainment of each of these learning goals is
assessed.
4.2.1 Assessing Factual Knowledge
The game will provide knowledge about the relative costs, impact on the environment, and impact on
well-being for different changes to a city, such as building different kinds of housing, creating
different kinds of parks, energy plants, industries, and applying different governmental policies. This
knowledge can be tested in pre- and post-tests. However, in a game-based environment it is
impossible to determine how the players will proceed and thus which information in the game they
will encounter. Therefore it is necessary to create a large set of possible questions from which a subset
will be chosen based on what information is encountered in the game to create a post-test. Part of the
questions can be overlapping with those posed in the pre-test in order to test consistency, but part of
the questions should be new to avoid learning effects caused by the pre-test questions.
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4.2.2 Assessing the awareness of trade-offs and perspectives
In order to assess the awareness of trade-offs and perspectives the children are given a pre- and postassignment in which they have to make an environmental decision, such as building a dam (the preand post-assignments are similar in form but with different environmental problems). They are asked
to argue for their decision. The assessment is done by comparing their richness of arguments and the
number of different trade-offs and perspectives used in both the pre- and post-test. This is a qualitative
analysis, done by the researchers in EMOTE, but could be accompanied by an analysis conducted by
the students’ teachers.
4.2.3 Assessing the awareness of personal values
In order to determine whether children are engaged in a dialogue about personal values, Antle et al.
(2014) developed a coding scheme to analyse children’s dialogues while playing. The coding
categories they used were in-depth and conflict.
In-depth includes events in which one or both children talk about decisions concerning what resources
and developments to use. It involves a sense of the world or individual values which differs from
simple preference. It must also involve reasoning using those values, typically around trade-offs
between human and environmental needs.
Conflict includes verbal and/or physical disagreement with another person’s action or utterance
related to the sustainability domain. Presenting available options or suggestions is not a conflict.
After training and refinement of the codes three coders in Antle’s experiment reached a Cohen’s
kappa value, K > .75 on a training video.
In EMOTE this coding scheme will be used to code children’s dialogues during the game play, both
when the robot is present with two students as well as when three children are playing the game on
their own. The prediction is that the robot’s role to provide examples of Emergent Dialogue and urge
children to discuss their personal values with each other should result in a significant difference in
Emergent Dialogue occurrences between these conditions.
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5

Behaviour/transfer and results criteria

5.1 Teachers’ perceptions of student learning gains
Behaviour and results criteria are, as indicated before, difficult to measure with showcases that are
still under development. However, it might still be important to explore how teachers think that
children are able to use the knowledge from the two scenarios in other situations, i.e. transfer learning.
This is related to teachers’ perceptions of student learning gain, which is a prerequisite for adopting
new ways of working, i.e. teachers have to believe that the intervention has effect upon learning
outcome. Teacher interviews may be the best method to explore teachers’ assessment of learning
outcome both in terms of their perceptions of learning gain, as well as in terms of more objective
learning effects.

5.2 Situated practical implications
Moreover, practical implications emerging in situ while using the technology are of importance for
evaluation. The educational classroom is a complex context where situations or problems can neither
be fully anticipated nor fully taken into account when designing new technologies. Nevertheless,
practical issues inherent in each unique practice are crucial for the user acceptance as well as overall
feasibility of technology implementation. Thus, paying special attention to practical effects not
anticipated during development will be important to study.

5.3 Novelty effect
A common issue with exploring new technologies in practice, particularly with children, is that the
novelty of a device renders the observed results only temporary. Once the intervention has been tried
several times, children lose interest, i.e. the novelty effect wears off. The novelty effect is powerful in
the sense that it will produce a strong desire to interact with new objects; however, once the effect
wears off, the relative loss of interest is also stronger. This means that the enjoyment or engagement
that can be observed for the first or second session will not provide indications of the outcome when
the novelty effect has worn off, or the user is done with their exploration of the content.
In relation to social robots, the extreme nature of the field’s novelty in society demands that practical
applications in novel areas are studied over a longer period of time. Failing to do so will only provide
a glimpse into human fascination with the unknown rather than the potential applications for Humanrobot interaction. This will most likely be incorporated into long-term observations and/or interviews.

5.4 Long-term acceptance & socio-cultural implications
Furthermore, as mentioned in section 2.3, using robotic tutors in education is a sensitive topic. We
speculate that issues pertaining to ethics are highly relevant for user acceptance today. During the
project we will not be able to measure these kind of effects surrounding the robotic tutors developed
by EMOTE. Yet, public attitudes in general, and especially the attitudes of the major stakeholders
cannot be ignored. Teachers may have concerns relating to children’s development when they interact
with perceptive robotic tutors, but also about their own working environment. The EU FP7 GA
230318 project ETICA identified “ethical issues of emerging technologies and their potential
application areas in order to analyse and evaluate ethical issues arising from these” (www.eticaproject.eu) (Heersmink, van den Hoven, & Timmermans, 2014). The work conducted within the
EMOTE project relates to several of the mentioned technologies, namely affective computing,
artificial intelligence and robotics. Some concepts are consistent across all three technologies, e.g.

Grant Agreement # 317923

EMOTE Month 24 Deliverable

19

privacy, whereas some only apply to a single technology. However, most of the concepts are relevant
in all cases. Table 5 presents the ethical concept presented in ETICA’s D2.2 Normative Issues Report
as pertaining to each technology:
Table 5 Ethical concepts



















Artificial Intelligence (AI)
Moral agency
Machine ethics
Moral agency and cultural
issues
Gender biases
Acceptance of artificial
moral agency
Responsibility gap
Autonomy
Shifting of Responsibility
Guide for moral
responsibility
Moral worth of machines
Conceptions of AI
Underestimation of the
consequences of AI
Human Replacement
Privacy
Surveillance
Digital divide
Open Source AI

Robotics
Sensory perception, privacy &
surveillance
Tele-presence
Robot autonomy
Robot responsibility
Moral obligation
Privacy
Overtaking humankind
Robot rights
Man-machine interaction
Anthropomorphism
Sociological implications
Human-robot Cooperation
Social consequences of
robotics
Replacing humans
Human hubris































Affective Computing
Measurement and
interpretation errors
Persuasion and coercion
Anthropomorphism
Privacy
Cultural differences
Responsibility
Informed consent or
contractualism
Disclosive ethics
Value Sensitive Design (VSD)
Critique on value embodiment
by design
Artificial Intelligence
Responsibility gap
Moral worth of machines

Furthermore, focus groups were conducted within ETICA to discern stakeholders’ ethical concerns
relating to these emerging technologies. Their main findings are presented in Table 6 in relation to
each technology organized in order of significance based on stakeholders’ expressed importance,
where 1=highest significance:
Table 6 ETICA Stakeholder concerns

1.
2.
3.
4.
5.

Artificial Intelligence (AI)
Replacing humans
Inequality
Trustworthiness
Addiction
Privacy issues

1.
2.
3.
4.
5.
6.
7.

Grant Agreement # 317923

Robotics
Laziness & loss of social skills
Loss of jobs
No replacement for human
contact
System failure
Mass overpopulation
Reliance on Robotics could
lead to health problems
Costly e.g. for poor
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Affective Computing
Lack of human & social
interaction
2. Lack of human emotion &
sentimentality
3. Isolation & loneliness
4. Lack of understanding of the
technology
5. May replace human intellect
6. Loss of free will
7. Bugs/errors may lead to
intrusion of privacy
8. Reliance on technology
9. Misuse of data
10. Redundancy
of
human
resources
11. Age-related difficulties in
using machines
1.

20

12. Continued education to keep
up with developments

Students’ and teachers’ attitudes towards the use of perceptive robotic tutors thus needs to be
explored; particularly the robotic tutor developed in EMOTE, but probably also more generally as a
technology of the future that goes beyond EMOTE’s specific implementation. Therefore teachers’ and
children’s general attitudes towards robotic tutors will be investigated without having experienced the
tutor developed in EMOTE. In this deliverable the results of these studies will be described.
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6

Evaluation Studies Performed

During the second and third year of the EMOTE project several evaluations need to be performed, of
which some have already been performed. The studies that have been performed are either meant to
gather data from stakeholders about their views on the use of an empathic tutor in the classroom or
serve the purpose of testing early solutions and prototypes. In Table 7 an overview of all evaluation
studies that have been performed during the second year is presented. The relevant source describing
each study is also stated where this deliverable will present two of the studies. Thereafter we will
describe the evaluation plan for the final year of the project.
Table 7 Evaluation studies performed
Study
1: Migration study

Scenario
Map-reading

Partner(s) involved
HWU

When
June 2014

2: WoZ 1
3: Children’s views on
robotic tutors
4: Teachers’ views on
robotic tutors
5: WoZ 2

Map-reading
General (mapreading)
General (mapreading)
Sustainable
development

UoB, UGOT
UGOT, INESC, UoB

April 2014
April – July
2014
April –
November 2014
September 2014

UGOT, INESC, UoB (+
London Knowledge Lab)
INESC

Described in
Conference
submission by
HWU
D2.2
D7.1 section 6.3
D7.1 section 0
D2.2

6.1 Stakeholders’ views on the use of educational robots in the classroom
As explained in section 3.3.1.2 it is important to study acceptance constructs as defined by
participants in certain settings or contexts (UC’s), and not simply rely on previous literature. We have
furthermore argued for the importance of exploring attitudes toward possible ethical dilemmas
emerging from the use of empathic robotic tutors in education, both as a Results criterion (5.4) but
also as a Reaction criterion (3.3.1).
In Evaluation Studies 3 and 4 we set out to explore the views of stakeholders in education (teachers
and students) with two primary aims, the first being to study their attitudes toward possible ethical
dilemmas surrounding empathic robotic tutors in education, and the second being to develop UC’s for
the EMOTE project. A secondary aim was to study design-based implications across different robotic
embodiments; notwithstanding that the robotic embodiment chosen to be used within the EMOTE
project could not be altered at this stage. However, through analysis, participants’ attitudes toward
different robotic designs may allow for formulation of or input to UC’s.
The following subsections are structured as follows: first, existing methods for studying the research
question are presented and discussed in relation to what we set out to explore; thereafter we present a
conclusion of the measures we have developed for the purpose of our Evaluation Studies. Finally,
Evaluation Study 3 and 4 are presented in separate sections.

6.2 Existing methods
In this section, relevant existing methods for gathering views, perceptions or attitudes toward future
technologies through focus groups and questionnaires will be discussed, along with the reasoning
behind using or dismissing that particular method. Also, this section will explicate what inspiration
has been drawn from each method. Thereafter, Evaluation Studies 3 and 4 as shown in Table 7 will
be presented subsequently.
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6.2.1 Focus groups
A common method used for gathering information about stakeholders’ views is to perform focus
group interviews, where the goal “is to create a candid, normal conversation that addresses, in depth,
the selected topic” (Vaughn, Shay Schumm, & Sinagub, 1996, p. 4). This allows for collections of
perceptions and attitudes toward robots to be obtained in a relatively short time frame. It furthermore
introduces qualitative aspects relating to understanding how key stakeholders think and feel about a
subject, otherwise not obtained through strictly quantitative measures.
Yet, discussing emerging technologies within focus groups is not straightforward. Although it might
be possible to simply ask a focus group to discuss their attitude towards an empathic robotic tutor in
the classroom, the unfamiliarity with the technology may hinder them from having a deep discussion.
According to Bryson (2009) when developing robots we are obliged to educate both users and
producers that ‘robots should be viewed as tools to extend our own abilities and accelerate progress
on our own goals.’ So, although we might endow the robotic tutor with empathic capacities, we
should not let teachers or students believe that they are in any way human. This means that the
researcher should clarify how the technology works prior to perception studies. Not only that;
exemplifying how the technology is envisioned to function within a specific context, i.e. technological
forecasting, is also mentioned in the debate of responsible research and innovation (RRI) (Stahl,
McBride, Wakunuma, & Flick, 2013). Hence, responsible practice therefore requires that
representations of emerging technologies both comprises what a technology is and what a technology
can become. Several approaches exist to prepare participants for such focus group discussions. These
will be presented in the following subsections.
6.2.1.1 ContraVision
ContraVision (Mancini et al., 2010) is used to explore users’ reactions to futuristic technology. It uses
“futuristic videos, or other narrative forms, that convey either negative or positive aspects of the
proposed technology for the same scenarios” (p. 1). The authors argue that “the use of two
systematically comparable representations of the same technology can elicit a wider spectrum of
reactions than a single representation can” (p. 1). In the original ContraVision study a professional
film crew created a film about the use of ‘diet glasses’ around the following four themes:
•




Attitude towards the use of new personal technology;
Attitude towards external support to solve a personal problem;
Influence of the technology on social behaviour and relations;
Management of the use of and relation to the technology.

We have used a similar approach to investigate teachers’ attitudes towards an empathic robotic tutor
in an earlier pilot study addressing the following themes:
•
•
•
•

Attitude towards the introduction of a new technology
Management of the use of the technology (in the beginning and after a while)
Influence of the technology on relations/feelings of competency
Reliance on the technology for assessment

However, we were unable to create a professional film so we created comic books instead. The results
of the pilot revealed that many of the attitudes expressed by the teachers were more related to the
general use of ICT in the classroom than to the specific characteristics of an empathic robotic tutor.
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For example, they were worried that the students would be more knowledgeable about the technology
than they are. The teachers also commented that the particular robot used in the comic book was not a
good example of the actual technology and that they needed a more explicit description of the
technology in order to believe that it would work.
6.2.1.2 Radio vignettes
Stahl et al. (2013) focus on the debate on responsible research and innovation (RRI). They use a radio
vignette aiming at anticipatory technology governance to ensure the social acceptability and
desirability of technologies. They investigate the following themes concerning a futuristic empathic
care robot:
•
•
•
•
•
•
•

What counts as an emotion
Questions of measurement and error
Problems arising from persuasion and coercion
The appearance of computers as humans (anthropomorphism)
Questions of privacy
Cultural differences with regard to emotions
Questions of informed consent and responsibilities arising from affective computing

The authors state that technological forecasting requires the positing of scenarios in which the
technology is embedded and human interaction occurs. However, it remains unclear how the vignette
is actually used, for example in a focus group discussion.
6.2.1.3 Videotaped Activity Scenarios (VASc)
Little et al. (2008) used Videotaped Activity Scenarios (VASc) in order to facilitate discussions on
ethical issues of various ubicomp technologies, such as a fictive E-voting system. The videos were
created based on in-depth interviews or scenarios that were acted out and videotaped by a media
production company in the UK. This particular method allows the researcher to convey only one side
of the coin in contrast to the ContraVision approach. Yet, in the article it appears that the VASc
presents a slightly more objective or neutral perspective on the respective technology, perhaps
allowing for more open interpretations. In the case of ContraVision it might very well be the case that
two polemic examples will steer focus group discussions in either a very positive or negative direction
as the interpretation has already been made for them. As such, it is important to carefully consider the
research question when deciding upon a choice of method.
Based on our experience with the ContraVision approach in an earlier pilot study, we found that
participants requested greater understanding of the technical details of robotic tutors and affect
recognition, in order to reach their own conclusions surrounding possible implications. In the case of
Evaluation Study 3 and 4, therefore, we decided to use a single scenario similar to the VASc, albeit
not video-recorded, to illustrate a possible future setting with a robotic tutor in a school context.
6.2.1.4 Invisible Design
Briggs et al. (2012) use the Invisible Design technique for generating insights and ideas with
workshop participants in the early stages of concept development. The main idea is that indirect
techniques and ambiguity are used to develop new concepts and proposals. In this case professionally
created films were used as inspirational material for group discussions. An advantage of this approach
is that the novel technology does not need to be specified in detail. Furthermore, Invisible Design is a
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response to the known, inherent danger of using an existing object (either a design or prop) as
inspiration for a new product. This danger is for example quite present in the setup of the UTAUT
study by Fridin and Belokopytov (2014), i.e. it is reasonable to believe that participants were highly
influenced by the representation of a cute and friendly-looking NAO robot.
The results revealed that, the film that most clearly described the technology on a functional level also
elicited the most specific concerns. Participants were also asked to describe how the concept designs
might look, and the same film gave rise to the most detailed accounts of how the device might work
and appear. Reactions to the level of ambiguity varied; some participants became very frustrated by
the absence of an explicit account of the device. It thus seems that a more detailed description of the
technology is useful, as was also found in our ContraVision pilot study using comic books.
6.2.1.5 Questionnaires
When surveying research participants about their perceptions or attitudes toward emerging
technologies, the focus group setting will inevitably overlook certain perspectives. This can be due to
power dynamics within the group or certain questions not being raised because of a fruitful discussion
on a different topic. Indeed, the in-depth qualitative nature of focus groups may certainly provide
researchers with a greater understanding of public views, and thus expand the likelihood of
formulating relevant new research questions for quantitative analysis. However, in order to take into
account the individual perspectives, focus groups can also be complemented by questionnaires
(Wolff, Knodel, & Sittitrai, 1993).
6.2.1.5.1 Attitudes toward ethical aspects of robots
There are few existing measures to study negative attitudes toward robots (see section 3.3.2).
However, these do not explicitly take into account attitudes toward ethical issues as we have also set
out to study in combination with attitudes toward other aspects of the technology in Evaluation Study
3 and 4. Therefore we designed questionnaires based on the ethical dimension and other contextual
issues found in the literature. These issues were drawn from two separate sources, of which the first
was the Negative Attitudes Towards Robots Scale (NARS) (Nomura, Kanda, et al., 2006), and the
second was a collection of normative issues compiled in a deliverable by the EU FP7 project ETICA
(Heersmink et al., 2014) (see section 5.4). The following areas of concern were selected:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Anthropomorphism or human resemblance (ANT)
Attitudes towards robots able to display emotions (ATT-EM)
Attitudes towards interacting with robots (ATT-INT)
Autonomy and decision-making (AUT)
Dependence (DEP)
Concern for younger children (YOU)
Privacy (PRI)
Affect recognition (AFF)
Responsibility gap or accountability (RES)
Replacing humans or overtaking jobs (REP)

Based on these areas of concern, two questionnaires were devised: one for adults and one for children.
Particular methodological considerations for surveying children will be discussed in Evaluation Study
3.

Grant Agreement # 317923

EMOTE Month 24 Deliverable

25

6.2.1.6 Concluding remarks
As can be derived from this section on existing methods from similar studies, we draw inspiration
from several sources based on our own experience as well as practical feasibility. Evaluation Study 3
was carried out with children (students), and Evaluation Study 4 was carried out with adults
(teachers). The two study designs were similar in certain areas and different in others dependent upon
the target group. Figure 4 provides an illustration of the steps taken during the studies. However the
descriptions of each step can be found in their respective sections below.
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Figure 4 Study protocols
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6.3 Evaluation Study 3
Here the results are presented of the exploratory study eliciting the views of children between 11 and
16 years old toward social robotics in education, especially in the form of an empathic robotic tutor as
developed in EMOTE. In this study we studied user acceptance concepts pertaining to Reaction
criteria as described in Section 3.3. These views will later be correlated to the acceptance criteria
formulated by participants in the long-term study.
6.3.1 Methods
The data were gathered during workshops with school classes invited to the university. These
workshops were performed in Sweden, Portugal and the UK and consisted of the following four
activities (see section 6.2.1.6 for an illustration): (1) an introduction in which the children were
allowed to interact with a Nao robot torso and ask questions, (2) a sensitizing and information activity
in which children were shown a video about a possible setup of a Nao robot in the classroom as well
as video segments of fictive futures with robots to sensitize them to the topics that might be relevant
to discuss in relation to robots, (3) a group activity, and finally (4) a short individual questionnaire
accompanied by a comic book created for the current study illustrating a possible scenario of a robot
tutor being introduced in a school and interacting with a student. Data were gathered from the group
activity and the individual questionnaire. Each of the activities will be described in more detail below.
6.3.1.1 Introduction to the Robot
Each workshop started with a short introduction of the researchers and the EMOTE project.
Thereafter, the Nao torso robot from Aldebaran Robotics was presented. The robot was programmed
to introduce itself, perform a dance, and to interact with the children through speech and face
recognition, sensitivity to touch, as well as random behaviours. Children and their teachers were also
allowed to ask questions. The aim of this introduction was to help children formulate questions based
on their experiences, rather than on a perhaps somewhat vague preconception.
6.3.1.2 Video
After the introduction, a 7-minute video was shown consisting of two parts. The first part was about
the current status of robots in society, (e.g. the Engkey robot developed by the Korea Institute of
Science of Technology [KIST] which is currently being used in South Korea to teach English) as well
as an illustration of the technical background enabling robots to perceive and process the surrounding
world (e.g., the use of Kinect [http://www.xbox.com/sv-SE/Kinect] for affect recognition, depth
perception and facial expression recognition). This technology was then exemplified through a
segment from a Wizard of Oz study carried out with an English student interacting with the projects’
robot (Evaluation Study 2). This initial part of the video aimed to demystify the current state of the art
as used in our project and to support children in their understanding of robotic technology
development.
Since perceptions of robots may be related to prior exposure to robots in popular media, the second
part of the video comprised segments from the two motion pictures “Robot and Frank” and “I,
Robot”, respectively. Inspiration for such an approach encompassing polarised points of view on the
same topic (i.e. possible futures with robots) was drawn from the ContraVision approach (Mancini et
al., 2010) as described in section 6.2.1.1Error! Reference source not found.. In this study the aim
was to facilitate articulation of both positive and negative feelings toward robots. Specifically, the
first film was used to give a “feel-good” illustration of one potential future of robotic care, relating to
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friendship and closeness, whereas the second film was used to present a more apocalyptic or
threatening illustration of a future with robots, relating to fears and concerns. Indeed, such threatening
feelings surrounding aspects relating to robot responsibility, robot morality and overtaking of humankind are established areas of concern found in previous research through e.g. focus group discussions
on ethical aspects of the use of robotics in the EU FP7 ETICA project (http://www.etica-project.eu/)
(Heersmink et al., 2014) described in section 5.4. Since priming effects may occur based on the part
of the video experienced last, the two segments were shown in alternating order for the different
groups, e.g. either the segment meant to elicit positive feelings or the segment meant to elicit negative
feelings was shown last.
6.3.1.3 Group Activity
The group activity was inspired by traditional focus groups but with some adaptations. The children
were divided into small groups consisting of 3-5 children each. Similar to a study with children by
Woods, Davis & Dautenhahn (2004) each group was first asked to choose a picture of a robot that
would conceptualize their notions of an appropriate embodiment for a school robot from a set of nine
robot pictures. Thereafter they were asked to discuss and write down in a poster (see Figure 6) why
they had chosen this particular picture. The nine pictures in the robot image portfolio were gathered
from the Internet and selected to include a variety of features based as shown in Table 8.
Table 8 Features of the robots used in the image portfolio
HRPRobovie 4C

Features
Walk
Mobility

Additional
devices or
features

Roll (wheels)
Stationary or
fixed

x

Size

Engkey

x

Technobot
x

Aibo

Asim
o

x

x

x

x

Touchscreen

x

Virtual agent

Animal-like
Classic robotlike: Humanoid
Classic robotlike:
Technological

Animal-like
Classic robotlike: Humanoid
Classic robotlike:
Technological
Small (smaller
than children)
Large (adult size)

Irobi

x

x
x

x
x

x

x

x

x

x

x

Humanlike
Appearance
Body

Nao full body

x

Humanlike
Appearance
Face

Nao torso

x

x

x
x

x

x

x
x
x

x

x

x
x

x

x
x

x
x

All pictures showed real robots, not fictive ones (although the technobot picture was an art project and
thus not a functional robot).
Thereafter the groups were asked to discuss and write down their thoughts around the following four
themes:
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1.
2.
3.
4.

A robot in school must…
A robot in school should absolutely not…
We think it would be fun if a robot could/would be…
We think it would be scary if a robot could/would be…

During the activity one or more researchers were present to answer questions and facilitate interaction
and discussion among group members. The posters that the groups created were then discussed during
a plenary activity in which children were asked to explain their reasoning to the other groups, sharing
their main ideas about the topic. An example of a poster created by students in the UK is given in
Figure 5 Example of a poster filled out by one of the groups in the UK
So instead of video or audio recordings which is common for focus group the data collection from the
group activity consisted of children’s hand-written comments on a poster. This approach decreased
the likelihood of excluding children who lacked parental consent; i.e. they could still participate in the
activity and discussions as part of ordinary schoolwork; only the posters of the groups in which all
children had acquired consent were gathered and analysed. Although this poses the risk of missing
crucial information expressed during discussions, it also may reduce feelings of inhibition due to the
presence of a recording device or official moderator. Another advantage of this approach was that
children could decide for themselves which information they wanted to share with the researchers and
the other groups, perhaps allowing for a more relaxed discussion common to their classroom practice.

Figure 5 Example of a poster filled out by one of the groups in the UK
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6.3.1.4 Individual Questionnaire
In order to capture children’s individual thoughts on the use of empathic robotic tutors in the
classroom a questionnaire was designed focusing on ethical issues and areas of concern surrounding
robotic tutors (see section 6.2.1.5.1). Just before filling out the questionnaire the children received a
comic book with a short scenario of a robot being implemented in a school. The aim of this comic
book was to remind children of the way we envision the robotic tutor to be used within our project.
This approach is adapted from Little et al. (2008) to help focus groups discuss a non-existent e-voting
system (see section 6.2.1.3). In their case it was a Videotaped Activity Scenario, but we were unable
to create a professional video for this purpose. As such, the Scenario was illustrated through a comic
book instead. In this comic book, no pictures of the robot were shown in order to avoid constraining
their imagination or personal representations due to a predetermined embodiment. Furthermore, the
comic book gave openings for considerations about ethical aspects without explicitly mentioning
them, e.g. robots sharing information and being perceptive. After reading the comic book, the children
were asked to fill out the questionnaire.
When surveying children, it is important to give special consideration to the construction of
questionnaires so that they are tailored according to the social and cognitive development of the target
age group (de Leeuw, 2011). It is important that the language is simple and direct, and that ambiguity
is avoided. Also, children are more likely to respond in socially desirable ways, so prescribing value
or posing questions in certain ways may easily sway them.
It is furthermore not advisable to present too many response options. In some cases, five point scales
may be valid for older children, whereas with younger children, response options should be limited to
a maximum of three (de Leeuw, 2011). As such, we chose to refrain from the more conventional use
of five point scales in favour of merely yes, no, or I don’t know/I don’t want to answer. Considering
that this particular study comprised children ages 11-16, we chose to make the questionnaire more
adapted for lower ages, and maintain this design for all participants. The questions were as follows
(the three-letter abbreviations in parentheses represent the themes mentioned above):
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Do you think that robots with human characteristics should be allowed in schools? (ANT)
Do you think that robots should show emotions? (ATT-EM)
Could you talk to a robot? (ATT-INT)
Could you ask a robot for help with your schoolwork? (ATT-INT, DEP)
Could you be friends with a robot? (ATT-INT)
Could you talk to a robot in front of your friends? (ATT-INT)
Would you like a robot to grade your assignments? (AUT)
Could you trust a robot? (DEP)
Do you think that preschool children should be able to have robot teachers? (YOU)
Do you think that robots should decide things in society? (AUT)
Would you like a robot to record things you do and say? (PRI)
Would you like a robot to be able to analyse your feelings based on e.g. your facial expression
and heart rate? (AFF)
13. Do you think that robots should be held accountable if they do something wrong? (RES)
14. Do you think that robots should be able to replace teachers in schools? (REP)
15. Analysis
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All arguments in the posters conveyed by the children were translated to English and imported as a
spreadsheet in NVivo version 10. Thereafter, the answers to each of the group questions were coded
by the first two authors, first into fine-grained categories, which were later clustered into broader
categories. The different parts of the responses within each category or question were coded
separately, e.g. if a group provided a list of several requirements. Thereafter the categories were
discussed in order to arrive at a final coding scheme. After a training session with the results of 5
posters, the first, second and third author independently coded the rest of the material in order to
determine the inter-coder agreement. They then discussed their coding to agree upon the numbers that
are presented in the tables in the subsequent paragraphs. The answers to the individual questionnaires
were analysed using SPSS version 22.
6.3.2 Results
In this section we present both the group results and the individual questionnaire results. We first give
an overview of the demographics of the individual children as well as the groups. Thereafter the group
results are presented according to the topics in the posters, and finally, the questionnaire results are
given.
6.3.2.1 Demographics
The demographics of the individual children as well as the groups are show in Figure 6 and Figure 7.
Although the workshop was also performed with some older youths (17-20 year old), these results are
not described here, as these youths were not part of our target group. The results thus comprise a total
of 224 individual children divided into 67 groups.
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Figure 6 Number of children per age group and country
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Figure 7 Gender of the children per country

6.3.2.2 Group Results
Robot embodiment
Observations of the group activity indicated that the initial robot choosing task elicited children’s
positive response. Often their discussions of the properties and behaviours of the robot already began
during this stage. After thorough discussions, each group decided upon their choice of robot as
illustrated in Figure 8.
30
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15
10

Number of groups

5
0

Figure 8 Choice of robot (three groups indicated two robots instead of one, therefore n=70)

There seems to be a clear preference for the Nao full body followed by Asimo and Robovie. Although
HRP-4C is chosen by some groups, other groups mention this as the one they would absolutely not
choose.
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Although children’s preference for a certain robot embodiment is probably influenced by the robot
they have experienced (the Nao torso), interestingly they tend to prefer the Nao full body instead of
the torso. Table 9 shows the main arguments presented for each robot.
Table 9 Arguments for choosing a particular robot
Robot choice

Arguments

Aibo

Cute

Asimo

Friendly
Physically similar to humans
Rather big

Engkey

Telepresence

HRP-4C

It looks the most human

Irobi

Funny, friendly
Many functions

Nao torso

It looks friendly
Not able to walk

Nao full body

Friendly
Humanlike without being too human
Not scary
Can walk like a human
Can have different functions, is usable
Fitting for a school context

Robovie

Cute
Can roll
Not too big and not too small

Technobot

Cool

Most reasons for choosing a robot are related to it looking friendly or cute. Being able to move, or
moving humanlike with legs was also mentioned often. This is a likely explanation for children’s
preference for the Nao full body despite their previous interaction with a Nao torso, although one
group explicitly chose the Nao torso because it does not have legs. Nevertheless the mobility factor
seems important to children regardless of whether they approve or disapprove of it.
Several of the arguments that are somewhat related to appearance indicate that children consider the
specific purpose of using the robot in a school context rather than robots in general. Statements such
as “It looks like it fulfils its aim” or “We think this robot looks serious and as a fitting tool” are
examples of children’s motivations for choosing a particular robot.
Moreover, the humanness of the robot is another important factor. Most groups indicate that a robot
should have some humanlike features to be acceptable as a tutor in the classroom, whereas, some
explicitly state that it should not look too much like a human because that would be scary. Many
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children respond quite explicitly to the picture of the HRP-4C robot, saying that it is scary because of
its resemblance to a human.
The size of the robot is also something that relatively many groups comment on, not just when
arguing for the choice of a robot but also in many of the other questions. In general the children say
that the robot should neither be too small nor too big.
Robot Tutors Do’s and Don’ts
The answers to what a robotic tutor must do or be and absolutely should not do or be were sometimes
related. For example, children wrote that a robot in school must be “not scary”. Therefore, the
answers to both questions were analysed by determining whether they related to a positive or a
negative characteristic. Table 10 and Table 11 show the essential and unwanted properties or
capabilities, respectively. Only properties that were used for 4% or more of the cases are provided.
The second column gives the final percentage of arguments related to this category, and the third
column shows the inter-coder agreement (Cohen’s kappa) between coder 1 and 2, coder 2 and 3, and
coder 1 and 3.
Table 10 Essential properties or capabilities. * = inter-coder agreement is satisfactory (>= 0.70) for all coder pairs. **
= inter coder agreement is satisfactory (>= 0.70) for two of three coder pairs.
Essential property

Inter-coder agreements (Cohen’s kappa)

% of arguments

Teach and explain properly

12%

0.55 – 0.48 – 0.54

*Perceptive & adaptable

11%

0.72 – 0.83 – 0.68

Language proficient & interactive

8%

0.65 – 0.73 – 0.63

Assist in or take care of learning tasks

7%

0.75 – 0.69 – 0.62

*Intelligent & knowledgeable

7%

0.79 – 0.79 – 0.80

Give help (in general)

7%

0.85 – 0.58 – 0.52

Service & assistive tasks

6%

0.74 – 0.65 – 0.65

**Friendly qualities

6%

0.61 – 0.83 – 0.70

Behave responsibly as an adult

6%

0.46 – 0.50 – 0.52

*Have patience

4%

0.90 – 0.78 – 0.76

Empathic & caring

4%

0.45 – 0.33 – 0.14

For some coding categories Cohen’s kappa is relatively low, e.g. for Teach and explain properly, Help
children with difficulties, and Give help (in general). The reason is that these categories are closely
related and that for some of them the number of arguments is very low.
Not surprisingly, the robot should be able to teach and explain properly. It should be perceptive and
adaptable, recognizing children’s needs and difficulties in order to give appropriate help. In order to
do so, the robot needs to understand language and hold conversations, and have a large knowledge
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base. As a teacher, they think it is very important that the robot has patience and motivates children,
but also that it is obedient and behaves responsibly.
Table 11 Unwanted properties or capabilities. * = inter-coder agreement is satisfactory (>= 0.70) for all coder pairs.
Negative characteristics

Inter-coder agreements (Cohen’s
kappa)

% of
arguments

*Harm, abuse, use physical or mental violence

34%

0.82 – 0.80 – 0.84

*Use rude or foul language

12%

0.64 – 0.74 – 0.71

*Control or have too much power over children

6%

0.80 – 0.83 – 0.94

*Hinder learning, disturb

6%

0.78 – 0.87 – 0.78

Unfriendly

5%

0.50 – 0.65 – 0.52

Out of control

4%

0.66 – 0.90 – 0.56

For some coding categories Cohen’s kappa is relatively low, e.g. for ‘Unfriendly’. The reason is that
this category is closely related to some of the others, like using rude or foul language and harming.
Most arguments are about harming; the robot should never harm children or personnel, neither
physically nor mentally (expressed e.g. as ‘Abuse’, Fight’, ‘Humiliate’, ‘Insult’ and ‘Intimidate’).
This is related to a concern that the robot could become too independent, which could potentially lead
to harming. This is visible within the category ‘Control or have too much power over children’. An
important aspect of how the robot should not be harming is that it should not shout at children or use
rude language.
Concerning the educational side of the robot the most important view is that it should not hinder
learning or demotivate children. Related to the power position of the robot the children indicate that it
should not demand that children carry out certain tasks, have too much responsibility, or grade them.
Some groups say that the robot should not stop functioning or malfunction without specifying further
implications of this. It is likely that some of them also mean that the robot should not do anything else
than it was programmed to do.
Scary and Funny Robot Properties
The properties that would make a robot in the classroom scary are provided in Table 12 and the fun
properties in Table 13.
Table 12 Scary properties or capabilities. * = inter-coder agreement is satisfactory (>= 0.70) for all coder pairs.
Scary characteristics

% of arguments

Inter-coder agreement
(Cohen’s kappa)

*Harm, abuse, use physical or mental violence

20%

0.75 – 0.86 – 0.85

*Too humanlike

13%

0.92 – 0.85 – 0.90
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*Too autonomous, independent, powerful

12%

0.72 – 0.78 – 0.87

*Obtrusive, make children feel awkward

5%

0.88 – 0.86 – 0.78

*Superhuman on non-human powers

5%

0.72 – 0.77 – 0.75

Looking scary

4%

0.76 – 0.67 – 0.44

The most important properties that children mention that would make a robot scary are highly related
to the properties they think a robot should absolutely not have. So, for example, a robot that would
harm people and get out of control would also be considered scary. Some other typical characteristics
that would make a robot scary found in our data were e.g. if it resembled human appearance or
behaviours (e.g. falling in love), or if it demonstrated biological needs (eating, drinking, and
defecating). Children also indicated a fear towards robots becoming too autonomous. Finally, children
are slightly wary about possible superhuman capabilities of a robot, such as knowing secrets, reading
thoughts and being able to transform into the child.
Table 13 Arguments about properties that would make a robot in the classroom fun. * = inter-coder agreement is
satisfactory (>= 0.70) for all coder pairs.
Positive characteristics

Inter-coder agreements (Cohen’s
kappa)

Percentage of
arguments

Play, entertain & have fun

11%

0.76 – 0.52 – 0.59

Talk & interact naturally

9%

0.85 – 0.59 – 0.65

*Joke, have humour, laugh

9%

0.87 – 0.91 – 0.95

*Dance

8%

0.93 – 0.84 – 0.90

*Do chores, act as a butler or slave

8%

0.88 – 0.71 – 0.70

*Express feelings & opinions

5%

0.94 – 0.92 – 0.92

Helpful, providing information

5%

0.75 – 0.45 – 0.52

Perceptive & adaptable

4%

0.31 – 0.50 – 0.73

The most important fun qualities that the children envisioned a robot in the classroom to have, were if
it could play and entertain, talk and interact naturally, joke, have a sense of humour and be able to
laugh. However, it was clear that a robot should not be repetitive, i.e. have a small repertoire of jokes
or tell jokes all the time or at inappropriate moments. Making jokes at the appropriate time is a way to
make the conversation more natural.
Children do also see a role for the robot that is slightly different from the teacher’s role, for example,
they think that it would be fun if the robot would behave as a servant, e.g. cooking and cleaning.
Other suggestions are that a robot in school should be perceptive and adaptable, for example by
recognizing the children and adapting to their individual needs. Recognition and adaptation to the
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individual learner are usually already incorporated in social robots as well as Intelligent Tutoring
Systems, and the results of the current study seem to support such work.
6.3.2.3 Individual Questionnaire Results
The answers to the questions in the questionnaire are given in Figure 9.
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Figure 9 Questionnaire results for each of the fourteen questions

From these figures we can infer that children can probably see themselves asking help from a robot to
do their schoolwork (question 4), accept a robot with human characteristics in the classroom (question
1), even one that shows emotions (question 2) and is able to understand their feelings, as well as talk
to a robot in front of their friends (question 6). Children are however more hesitant toward the
possibility of becoming friends with a robot (question 5), and they appear not to want robots to decide
things in society (question 10), record things they do and say (question 11), or let younger children
have robot teachers (question 9). Related to this is that the majority does not want to replace teachers
with robots (question 14). Question 8 about whether they think they can trust a robot is a question that
many children do not answer explicitly. Based on some freely written responses in the margin of the
questionnaire, some children reason that trust needs to be built, so they could not answer that question
before actually meeting and interacting with a robot over some time.
6.3.3 Discussion
The material presented here is rich and involves children of different ages and countries. As Sciutti et
al. (2014) state there are differences between the different age groups concerning the appearance of a
robot. In our study we found that indeed with an increase in age children seem to be more open
toward different robot appearances, resulting in a broader selection of robots chosen. However, since
the age groups are not equally divided over the countries, this could also be related to cultural
differences. In contrast to Sciutti et al. who suggest that children want the robot to be a game
companion, even the youngest children in our participant group related to the educational purpose of
the robot in school and argued that the robot should look fitting for a school context. In the remainder
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of this discussion we will focus on what the general results mean in the light of endeavours to develop
robotic tutors.
Based on our questionnaire we can conclude that in general children are open toward the main idea of
having an empathic robotic tutor in the classroom: they would ask help from a robot to do their
schoolwork, accept a robot with human characteristics able to express emotions and understand
children’s feelings, as well as talk to a robot in front of their friends. Although the public opinion is
that robots should not be used for educational purposes (European Commission, 2012), this study
sheds a more nuanced light on children’s views on what is acceptable in an educational context and
what is not. Children’s more reserved view on whether they would be able to become friends with a
robot may not necessarily mean that they would not be able to develop a certain social bond with a
robotic tutor which supports learning.
The robot that children envision for use in the classroom should have a friendly look, have a rather
human appearance, should be able to teach well and do assistive tutoring tasks. Children require the
robotic tutor to be perceptive and adaptable, able to understand language and hold natural
conversations. Having a sense of humour and being able to joke is much appreciated. Children also
express that a robot should display socially and professionally acceptable behaviours, such as not
using rude language or ignoring children, but also having patience.
These characteristics are very similar to what children might consider important for human teachers.
For example, in an updated synthesis of her research, Rogers (2007) concluded, based on
questionnaires filled out by gifted children, that effective teachers of the gifted need to be patient,
have a sense of humour, move quickly through material, treat each student as an individual, avoid
being a sage on the stage all the time, and consistently give accurate feedback. Since Niculescy et al.
(2013) also found that people relate better to a robot with humour, a useful design implication for
robotic tutors could be to focus on how humour can be implemented convincingly.
More specifically relating to a robotic tutor instead of a human tutor, the robot should not become too
humanlike in appearance or behaviours (e.g. falling in love). Nor should it demonstrate biological
features or needs (e.g. having hair or eating food). The robot should not be too large have too much
power over children, and get out of control. All this is probably related to a fear that the robot might
hurt them. Children also fear capabilities of a robot that teachers do not have, such as being able to
know secrets, transform, and doing voodoo. In contrast to a real teacher, they do not grant a robotic
tutor the same responsibility and power as human teachers, such as doing grading, demanding to do
tasks, and determining punishments. Finally, children think it would be fun if a robot could take care
of many different chores, basically working as a servant.
Concluding, a picture of a robotic tutor appears that is a perceptive, adaptable, patient, humorous and
friendly teacher, but with less power and responsibility than a human teacher, and without any
capabilities that human teachers do not have. This is in line with Kahn’s (2004) notion that people
probably only engage in seemingly reciprocal relationships with social robots; they do not fully
believe that a robot feels or thinks (and do not want it to either) but they do anthropomorphize such
qualities onto a robot and see the usefulness of this bond for teaching.
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6.4 Evaluation Study 4
In this section we present the focus group study conducted with teachers and teacher students to
gather their views and attitudes toward robotic tutors in educational contexts. The protocol of the
study resembled that of Evaluation Study 3. These views will be compared to the views expressed
later on in the evaluation phase. The data collection was recently concluded, which means that
analysis is still ongoing. As such, this section will merely describe the design and method of the
study.
6.4.1 Participants
We used a method similar to the method used for children as described in 6.3.1. Practicing teachers
and master students studying towards becoming teachers were invited to take part in the study. A total
of 77 teachers and teacher students in Sweden, Portugal and the UK participated in the study. There
were four groups in each country, i.e. 12 in total. Figure 10 presents the distribution of participants per
country and gender.
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Figure 10 Participants in teacher focus groups

6.4.2 Procedure
The focus group interviews consisted of the following stages: (1) a sensitizing and information stage
in which participants were shown a video about a possible setup of a Nao robot in the classroom as
well as video segments of fictive futures with robots to sensitize them to the topics that might be
relevant to discuss in relation to robots (this was the same video as used in focus groups with children
[see Section 6.3.1.2]), (2) a short questionnaire about technology usage, (3) reading of a text-based
scenario, (4) a focus group interview, and finally (5) a short individual questionnaire about attitudes
toward robots. The stages that differed from the children’s focus groups as illustrated in Figure 4 on
page 27 are described below.
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6.4.2.1 Technology questionnaire
The focus group interviews started with a short background to the research project, followed by
obtaining the appropriate consent for the study. Thereafter, the 7-minute video was played. After the
video was played, participants were requested to fill in a short technology questionnaire developed by
Little et al. (2008) in order to assess their current technology usage and attitude toward technology in
general. Little et al. used a technical classification of participants in their study prior to the actual
focus group discussion. Administering such a questionnaire allows researchers to discern and analyse
if and how technical classifications (attitudes toward technology in general) play a role in acceptance
of the particular technology undergoing study. This was done through a brief questionnaire
comprising the following six questions on participants’ technology usage:
1. If your personal devices e.g. mobile telephone or computer were taken away from you
tomorrow, would it bother you?
2. Do you think that we rely too much on technology?
3. Do you enjoy exploring the possibilities of new technology?
4. Do you think technologies create more problems than they solve?
5. Is Internet access important to you?
6. Do you like to use innovative technology as opposed to tried and tested technology?
6.4.2.2 Scenario
After the questionnaire had been filled out, the following written fictive scenario was distributed:
Scenario:
Sue, the principal of Eventon school, decides she wants to start using an empathic robotic tutor in her school.
She orders one for each of her 15 teachers. Each teacher receives a personal robotic tutor, which he/she can
give a name that the robot will respond to when switched on. All teachers receive a one-day long course in
which is explained how the robot works, who to contact in case of technical problems, and the kinds of work the
robot can support. It is explained that the robotic tutor can be used to assist individual students as well as small
groups when doing assignments. Each robot is connected to a table-sized touch screen in order to display taskrelated information, such as maps, pictures, movies, texts. All 15 robots in the school can communicate with
each other and all data from the robots is stored on the school’s protected server.
Nathan, the geography teacher in grade 6, receives his robot, which he names Gwen. Nathan explains to his
class that Gwen will be used in the classroom for doing individual assignments related to map-reading as well
as small-group assignments around urban planning and sustainable development. He tells them that the robot
will use its perceptive capabilities, such as tone of voice, facial expression, and proximity sensors in
combination with its knowledge of the task to provide them with support to fulfill the assignments.
Sandra, Nathan’s 12-year old pupil is working with Gwen on a map-reading task. Gwen and Sandra have done
some assignments before and Gwen has stored information about Sandra’s usual expressions, tone of voice and
proximity. Today, Sandra is behaving differently. While usually being able to answers quickly she now takes a
lot more time. Her voice has a somewhat higher pitch and she does not lean as closely to the interactive table as
possible. Gwen uses this information to determine that Sandra is not doing well. It seems that Sandra is
especially distressed when she needs to transform distances given in miles/kilometres to a distance on the map
in front of her. Gwen decides that Sandra needs an additional tutorial on this topic. She indicates to Sandra that
she understands that she is having trouble but that she does not need to worry: there is nothing wrong with not
understanding scales.
After giving the tutorial Gwen adapts the level of the task gradually for Sandra to catch up. When Sandra now is
able to do the assignment and has returned to displaying her normal behaviour, Gwen praises her and says that
she should be proud of having learnt so much today.

During the development of the scenario we considered the following aspects important to include:
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Facts about the empathic robotic tutor (Bryson, 2009)
Context of use (Little et al., 2008; Stahl et al., 2013)
Type of service or information the robotic tutor would be used for (Little et al., 2008; Mancini
et al., 2010; Stahl, 2013)

Similar to the example provided in Little et al. we tried to simply describe how the robotic tutor is
envisioned to be used in the EMOTE project. This means that no indications of something going
wrong are given, but there are many aspects that teachers can start thinking of, such as:








What can happen to the data that is stored?
What can happen if the robots can communicate with each other?
Who is responsible when the system crashes?
What kind of behaviour may Sandra learn from the robot?
What kind of language and culture may Sandra learn from the robot?
Can the robot make misjudgments about Sandra?
Will Sandra start to rely more on Gwen than on Nathan?

Thus, the ethical topics discernible within the scenario could be e.g. privacy, responsibility, fear of
replacement, concerns for stereotypical behaviour, impoverished linguistic abilities and culture.
However, it was up to the participants to come up with such concerns.
6.4.2.3 Focus group interview
Each focus group was audio recorded. A moderator was present in order to initiate and facilitate the
discussion. The discussion started with the moderator distributing the nine pictures of robots as in
Evaluation Study 3 (see section 6.3.1.3) while requesting participants to either choose a picture of an
appropriate robotic tutor, or simply discuss their ideas of the different embodiments amongst
themselves. Aside from studying teachers’ perceptions of various robotic embodiments, this small
active task served the function of an ice-breaker allowing for a more relaxed and practical discussion
prior to tackling the more serious aspects.
For the remainder of the discussion, moderators were instructed to keep their involvement to a
minimum and only partake in the discussion in the event of limited communication or if the
discussion derailed from the topic. The moderators were equipped with the following standardized
questions in case the discussion would get to an early halt:
1. What is your view on children's privacy?
o recordings
o understanding of emotions
o children's learning
o children's bonding
2. What is your view on responsibility in relation to the use of a robot in the classroom?
3. How do you see your role as a teacher if you would have a robot in the classroom?
4. What do you think of the influence of a robot on:
o children's behaviour
o children's language
o culture
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6.4.2.4 Individual questionnaire
After the focus group discussion the individual questionnaire was filled out by participants (see
section 6.2.1.5.1).
6.4.3 Results
As mentioned above, analysis of Evaluation Study 4 is currently ongoing.
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7

EMOTE Evaluation Plan

The evaluation studies that will be performed during the final year of EMOTE are given in Table 14.
These evaluation studies are meant to cover the promises in the DoW. While the studies proposed
here have been discussed with and agreed upon by all partners, slight changes in measures and
conditions might still occur based on unforeseen circumstances of a technical or organizational nature.
Table 14 Evaluation studies to be performed during the third year of EMOTE
Study description
/conditions
C1: Physical Emys
C2: Physical Nao

Partners
involved
HWU

Scenario(s) and conditions + participants




Collaborative sustainable development
20 children per condition
Small scale, non-school, university students

Migration study

HWU




Individual map reading
15 pairs of children in two groups

C1: The empathic
physical Nao robot
C2: The empathic
virtual Nao

INESC, Jacobs





Individual map reading
Between subjects, 20 in each condition
(If possible also a more expressive virtual Naolike character)

C1: two children and
the empathic robot
C2: three children, no
robot
C3: two children and a
non-empathic version
of the robot

INESC




C1: An empathic
physical Nao robot
C2: A non-empathic
physical Nao robot

UOB & INESC




Collaborative sustainable development
The first two conditions (C1 and C2) are used to
determine whether there is difference in the
learning criteria
The second and third condition (C2 and C3) are
used to determine whether there is an additional
value from the low-level empathic behaviours
from the robot, such as looking at a player,
mimicking behaviours etc.
Individual map reading
Between subjects, 40 in UoB and 40 at INESC

Longer term studies of
the empathic robotic
tutor using
ethnographic and
design-based research
methods in different
countries

UGOT &
INESC
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