
In The Wild Study with “WallBo” - A Robotic Handwashing Buddy with School
Children During a Pandemic

AMOL DESHMUKH, University of Glasgow, School of Psychology, United Kingdom

KATIE RIDDOCH, University of Glasgow, School of Psychology, United Kingdom

EMILY CROSS, University of Glasgow, United Kingdom & Macquarie University, Sydney, Australia,

In this paper we present a potentially impactful use-case using our social robotic platform- “WallBo” a robotic buddy to improve
handwashing for children in schools. We report our initial results from the first in-the-wild one-week study in a Scottish school with
16 pupils. The 1:1 interaction with WallBo resulted in 86.25% handwashing compliance, a 33.25% improvement from the baseline
handwashing technique pre-WallBo training. We have also highlighted some challenges we faced carrying out a real-life study during
COVID-19 pandemic.

CCS Concepts: • Human-centered computing → Empirical studies in interaction design; User interface design.

Additional Key Words and Phrases: Child-robot interaction, handwashing, interaction design, COVID-19

ACM Reference Format:
Amol Deshmukh, Katie Riddoch, and Emily Cross. 2021. In The Wild Study with “WallBo” - A Robotic Handwashing Buddy with School
Children During a Pandemic. In Athens ’21: The 20th ACM Interaction Design and Children (IDC), Workshop on Children, Robots, and

Virtual Agents: Present and Future Challenges, June 26–30, 2021, Greece, Athens. ACM, New York, NY, USA, 6 pages. https://doi.org/XXX

1 INTRODUCTION

Social robots have great potential to serve an impactful role during the COVID-19 pandemic. Some researchers have
studied the impact of social robots with adults for example in clinical care areas, promoting physical distancing, and
reducing the contagion rate etc [1]. In this paper we present a use-case for a social robot - “WallBo” that can act
as a persuasive agent to effect positive change on children’s handwashing behaviour. More recently, in the context
of COVID-19, handwashing is regarded as one of the most effective measures to prevent the spread of the virus
between/from children to the most vulnerable populations [2]. Existing practices for improving handwashing behaviour
face three major challenges: (i) they are resource intensive, (ii) complex to measure/monitor compliance at scale,
and (iii) children often lack interest/motivation and know-how to wash their hands regularly. Hence there is need
for an interdisciplinary and innovative approach for influencing sustainable handwashing behaviour. We propose a
novel method for hand hygiene intervention by developing a social robot “WallBo- handwashing Buddy” to improve
handwashing compliance and measure its impact by systematic empirical studies. This paper presents initial findings
from our first deployment of the “WallBo” robotic buddy to improve handwashing for children in a Scottish school and
describe some challenges in carrying out such studies in schools under COVID-19 circumstances.

Permission to make digital or hard copies of all or part 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 components
of this work owned by others than ACM must be honored. Abstracting with credit is permitted. To copy otherwise, or republish, to post on servers or to
redistribute to lists, requires prior specific permission and/or a fee. Request permissions from permissions@acm.org.
© 2021 Association for Computing Machinery.
Manuscript submitted to ACM

1

https://doi.org/XXX


Athens ’21, June 26–30, 2021, Greece, Athens Amol Deshmukh et al.

2 BACKGROUND

Previous hand hygiene intervention programs mostly focus on educating people about health, germs and disease - often
using tools such as games, videos, posters, leaflets and charts [3]. Evidence suggests the disruption of the physical and
social setting where the handwashing behaviour should take place by placing eye-catching cues and visual reminders
for children can lead to more successful interventions [4]. In essence, the intervention needs to be surprising, simple,
attractive and engaging to children as its target users. Previous research in child-robot interaction has shown that
robots in education could motivate children to learn better [5, 6]. A robot can tirelessly offer tutoring experiences that
are on a equal with, and often exceed, the effectiveness of computer/screen-based tutoring systems [7].

Handwashing education and training in schools is an effective way of reaching children and teaching them the habit
of handwashing at a young age [8]. This research builds on our previous pilot study (pre-COVID) where WallBo was
deployed in a rural village school in India showed a significant 40% increase in handwashing compliance [9]. In this
research, we investigated the impact on handwashing compliance on Scottish school children and other factors to be
considered in future trials using “WallBo” during a pandemic.

3 STUDY DESIGN

The study was conducted in a primary school in an economically deprived area of Glasgow, UK. The school was selected
by Glasgow city council. The class suitable for the intervention was decided by the headschool teacher looking at
practical arrangements and restrictive access for researchers due to COVID-19 pandemic. The study was carried out for
one week (5 days, 22nd – 26th March 2021) under COVID-19 circumstances. This was a Wizard of Oz study (WoZ) where
the researcher sitting in the same classroom could see the pupils at the solitary handwashing station and controlled the
robot’s behaviour. On Day 1 we recorded their baseline handwashing technique. WallBo was introduced on days 2-4
when 1:1 sessions were conducted with the pupils while handwashing. The researchers had to improvise during the
study and could not introduce a control condition as they were given access to only one classroom where everybody
could see what the robot was doing.

3.1 Participants

The school enrolls children primarily from immigrant families from south Asian and Romanian ethnic minorities. The
study was carried out P3 (Primary 3) class with 16 pupils aged 6-7 years (12 Boys, 4 girls). All parents provided written
informed consent for their child to be video recorded. The study was approved by the ethics committee at the University
of Glasgow (approval number 200200012), Glasgow City Council Educational Services ethics committee, and the school
authorities. All participants were provided random IDs and no personal identifications were collected.

3.2 WallBo- Robotic platform

The WallBo robotic platform has been designed and created by researcher Dr Amol Deshmukh at the University
of Glasgow as a low-cost, portable platform for encouraging handwashing for children in schools [10]. WallBo is
designed with a hand shaped to elicit a symbolic meaning relevant to handwashing. As evidence shows childlike voices
to be most effective in child-robot interaction studies [11], this is what we incorporated into our speech design. WallBo
displayed the 10 steps of handwashing on the small screen and verbally communicated the 10 steps of handwashing
and the pupils were following WallBo’s instructions at the handwashing station in the classroom (See Fig. 1 Left).
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