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ABSTRACT
As the field of child-robot interaction (CRI) research matures, and
in light of the recent replication crisis in psychology, it is timely
to tackle several important methodological challenges. Notably,
studies on child-robot relationship formation face issues regard-
ing the conceptualization and operationalization of this complex,
comprehensive construct. In addressing these challenges, increased
interdisciplinary collaboration is of vital importance. As such, this
workshop aims to facilitate ongoing discussion between interdis-
ciplinary experts on the topic of child-robot relationship forma-
tion to identify common issues and corresponding solutions (e.g.,
consistent definitions and rigorous measurement techniques). The
workshop will begin with a keynote talk from Dr. Iolanda Leite,
followed by discussion surrounding identified challenges. These
discussions will be accompanied by intensive break-out groups
moderated by senior researchers in the field (i.e., Mark Neerincx
and Vanessa Evers). We hope this workshop will set the baseline
for standardised methodologies that can later be expanded to other
CRI constructs.

CCS CONCEPTS
• Human-centered computing → Human computer interac-
tion (HCI); • Computer systems organization → Robotics; •
Applied computing → Law, social and behavioral sciences.

KEYWORDS
child-robot interaction, child-robot relationship formation, research
methods, interdisciplinary science, reproducible science

ACM Reference Format:
Rebecca Stower, Mike Ligthart, Caroline van Straten, Natalia Calvo-Barajas,
Ella Velner, and Thomas Beelen. 2021. Interdisciplinary Research Methods
for Child-Robot Relationship Formation. InCompanion of the 2021 ACM/IEEE
International Conference on Human-Robot Interaction (HRI ’21 Companion),

Permission to make digital or hard copies of part or all of this work for personal or
classroom use is granted without fee provided that copies are not made or distributed
for profit or commercial advantage and that copies bear this notice and the full citation
on the first page. Copyrights for third-party components of this work must be honored.
For all other uses, contact the owner/author(s).
HRI ’21 Companion, March 8–11, 2021, Boulder, CO, USA
© 2021 Copyright held by the owner/author(s).
ACM ISBN 978-1-4503-8290-8/21/03.
https://doi.org/10.1145/3434074.3444869

March 8–11, 2021, Boulder, CO, USA. ACM, New York, NY, USA, 3 pages.
https://doi.org/10.1145/3434074.3444869

1 MOTIVATION
Within recent years, the field of child-robot-interaction (CRI) re-
search has grown as a scientific discipline, covering the domains
of education [3, 7], healthcare [12], and entertainment [1, 11]. Due
to the diversity of these domains, CRI attracts researchers from
many different disciplines, including, but not limited to, psychology,
cognitive science, linguistics, communication science, interaction
design, engineering and computer science. The highly interdisci-
plinary nature of the field can lead to difficulties when trying to
consolidate findings regarding the definition, conceptualisation,
and measurement of high-level constructs central to child-robot
relationship formation [5], such as closeness and trust [14].

In this context, a recent meta-analysis on trust in CRI [13] eluci-
dated several key methodological issues encountered in the field.
These include a trend towards insufficient sample sizes to detect
expected effects, a high degree of variation in the measures being
used, and a focus on limited user populations. Many of these consid-
erations apply not only to trust, but to other constructs relevant to
the emergence of social relationships between children and robots,
such as closeness and rapport.

In the field of human-robot interaction (HRI) research more gen-
erally, scholars increasingly emphasize the need to increase the
replicability of HRI studies [4]. Similar to psychological research,
the field of HRI research may be in danger of experiencing a repli-
cation crisis in the coming years [8]. As such, methods for ensuring
the quality and reproducibility of findings on HRI in general, and
CRI in particular, are of crucial significance. As methods used with
adult populations may not always be appropriate for use in CRI
scenarios [2], the need arises to advance existing methods that are
specifically tailored for use in CRI research. Therefore, it is timely
to establish and consolidate methods to facilitate replicable CRI
research.

This workshop thus aims to bring together CRI researchers and
stakeholders across disciplines to discuss qualitative and quanti-
tative methods that can be used to capture concepts relevant to
the process of child-robot relationship formation. In addition, key
issues in the field will be identified and discussed from an interdis-
ciplinary perspective, and potential solutions will be brainstormed.
Altogether, the goal of the workshop is to identify a system for
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consolidating interdisciplinary knowledge regarding the conceptu-
alisation and measurement of child-robot relationship formation.
In the future, we hope the collaboration we intend to foster will
extend to the study of other CRI constructs as well.

2 PROGRAM
This workshop will adopt a hands-on, collaborative format, revolv-
ing around break-out sessions and plenary discussion. To allow the
sessions to remain manageable and involving, we aim for a total
of 15-20 participants. The workshop will also be combined with
a second workshop, ‘Designing and Developing Better Robots for
Children: A Fundamental Human Rights Perspective’ [6] to form a
full-day workshop focusing on the theme of child-robot-interaction.

Dr. Iolanda Leite, Associate Professor at KTH Royal Institute of
Technology will give a keynote talk. Dr. Leite is a pioneer in the use
and development of a variety of measurement techniques that can
be used to assess long-term CRI (e.g., [9, 10]), and has a highly inter-
disciplinary research background. As part of her keynote speech, Dr.
Leite will highlight some commonly encountered challenges (and
put forward potential solutions) in interdisciplinary CRI research.

Based on participants submissions, the organisers will identify
core themes and challenges regarding relationship formation in
CRI. These challenges will shortly be presented during the general
introduction. The break-out sessions will provide an environment
in which groups of +- 4 participants can intensively discuss, respec-
tively, key methodological challenges in CRI research and possible
solutions to overcome these challenges. These discussions are not
limited to classic user studies, and can also involve, for instance,
theoretical and ethical reflections on methodological issues. The
discussions will be moderated by senior researchers. Moderators
will alternate between groups to provide suggestions and feedback.
Prof. Dr. Mark Neerincx (TU Delft & TNO) and Prof. Dr. Vanessa
Evers (Nanyang Technological University & University of Twente)
have both agreed to act as moderators. Both are highly active and
experienced in the field of CRI research. In the plenary discussions
that follow each break-out, groups will shortly pitch their output
to the other groups. Participants will be preassigned to break-out
groups to ensure the groups’ interdisciplinary nature. As a conclu-
sion to the workshop, the organizing committee will summarize
the insights shared during the pitches and discuss opportunities
regarding the exchange of resources within the CRI community,
such as behavioral measures or questionnaires.

3 AUDIENCE AND PARTICIPATION
Participants from all disciplines across both academia and industry
are welcome. Interdisciplinary collaboration and contributions are
a central aim of this workshop, such that we especially encourage,
next to classic CRI user studies (i.e., quantitative empirical works),
the submission of qualitative contributions as well as non-empirical
works (e.g., ethical reflections on the assessment of relationship
formation, design considerations). As the workshop is intended as
a platform for discussion to improve research methodology and
receive high-quality peer feedback, we will also accept proposals for
planned studies. In this way, we hope to also attract Early-Career
Researchers whomay be in the phase of planning their research and

Table 1: Workshop Timetable

Time Topic

12:00 - 12:10 General introduction
12:10 - 12:40 Keynote: Iolanda Leite (incl. QA)
12:40 - 13:10 Break-out 1: Analysing key issues
13:10 - 13:30 Plenary discussion of insights: Elevator pitches
13:30 - 13:45 Coffee break
13:45 - 14:15 Break-out 2: Brainstorming solutions
14:15 - 14:45 Plenary discussion of insights: Elevator pitches
14:45 - 15:00 Conclusion by organizing committee

∗ Note: Timings are examples, the workshop could either be part of
the morning or afternoon program.

allow for discussion of research plans that may have been delayed
due to the pandemic.

Participants will be invited to submit an extended abstract (2
pages excluding references, PDF format in accordance with the
ACM Guidelines). Accepted submissions will be published (with
permission) in advance to facilitate discussion during the workshop.
A call for abstracts will be disseminated via mailing lists and social
media such as Twitter. The workshop will also be advertised on the
ANIMATAS project website. All submissions should focus on the
central topic of child-robot relationship formation and include a
reflection on key challenges in assessing the construct (either from
an empirical or theoretical/ethical viewpoint). The organisers will
accept submissions based on the originality, clarity, and relevance
of their contribution. At least one author must register and attend
the workshop, if accepted. Potential subjects include, but are not
limited to:

• Quantitative and/or qualitative research methodology to
assess child-robot relationship formation;

• Theoretical reflections on the conceptualization and/or op-
erationalization of relationship formation;

• Ethical reflections on settings and methods in/by which to
assess child-robot relationship formation;

• Design and technical implementation (Wizard of Oz, au-
tonomous, or semi-autonomous) of robot systems and CRI
scenarios.

4 FORMAT AND OUTPUT
A website has been created where we will publish, with permission
of participants, the submissions in advance (https://child-robot-
interaction.github.io/). This allows participants to prepare for the
workshop beforehand. During the workshop a shared online docu-
ment will be created. One of the organisers will be nominated as
a note-keeper and will be responsible for recording and collating
the outcomes of the plenary discussions in the shared document
(which will be reflected upon in the conclusion of the workshop).
Participants will be asked to take notes of their break-out sessions.
Finally, participants are encouraged to share (links to) relevant re-
sources, such as instruments or literature. Submitted abstracts and
the collective results of the workshop are published publicly on
the website afterwards to serve as a useful resource for the whole
community.
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5 ORGANISERS
Rebecca Stower is currently completing her PhD program at Ja-
cobs University Bremen. She has a Bachelor of Psychological Sci-
ence (Hons I) from the University of Queensland, Australia (2016).
Her research is part of the EU ITN ANIMATAS project. Her thesis
centres on the conceptualisation and measurement of children’s
trust in robots, and in particular, the occurrence of robot errors
during child-robot interactions.

Mike Ligthart is a PhD researcher at the Vrije Universiteit
Amsterdam in the Netherlands. He obtained his master’s degree
in Cognitive Artificial Intelligence (Radboud University, Nijmegen,
NL) in 2016. His research focuses on developing interaction design
patterns that allow a robot companion to autonomously offer social
support to children in a hospital setting.

Caroline van Straten is a PhD candidate in the Amsterdam
School of Communication Research (ASCoR) at the University of
Amsterdam. She obtained her master’s degree in Artificial Intelli-
gence from Utrecht University in 2016. Her research is part of the
ERC-funded CHILDROBOT project and focuses on the emergence
of social relationships between children and robots.

Natalia Calvo-Barajas is a PhD student at Uppsala Univer-
sity. She obtained her master’s degree in Robotics Engineering
from the University of Genoa, Italy, and her bachelor’s degree in
Mechatronics Engineering from the Nueva Granada Military Uni-
versity, Colombia. She is part of the EU ITN ANIMATAS project.
Her research focuses on modeling trust in child-robot educational
interaction. She is interested in implementing machine learning
models for the understanding of children’s perception of trust in
robots.

EllaVelner is a PhD student at the University of Twente (UTwente),
in cooperation with the Netherlands Institute for Sound and Vision.
She holds a MSc in Information Systems from the University of
Amsterdam in 2019. Prior to that, she obtained a BA in Commu-
nication and Information Sciences from the VU Amsterdam. Her
PhD focuses on responsible child-robot interaction, with a special
interest in voice (of the robot as well as the child) and trust.

Thomas Beelen is a PhD student at the UTwente. He obtained
his master’s degree in Human Computer Interaction at KTH Royal
Institute of Technology and UTwente, and a BSc in Creative Tech-
nology. His PhD is on responsible child-robot interaction with
robots that provide information. The project is together with Ella
Velner, and in cooperation with the Netherlands Institute for Sound
and Vision.
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