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ABSTRACT

Introduction: This paper focuses on examining the perceptions of young adults regarding the effects of a brief hu-
man-robot interaction (HRI) session with an animal robot on their cognitive abilities. The use of animal robots in the
field of HRI has gained interest to help support mental health treatments. Animal robot PARO has been proven to be
an effective tool, especially to help improve cognitive level among elderlies with dementia. PARO is a cute therapeu-
tic robot in the shape of a baby harp seal. HRI with PARO has a calming effect by offering companionship to elicit
emotional responses. While it has shown promise for older adults, its effect towards young adults who are vulnerable
to mental health issues remain less explored. Materials and methods: This study involved six healthy young adults
in a university as respondents. Each respondent underwent individual short-term HRI session with PARO that lasted
for 10 minutes. A survey was administered to the respondents before and after HRI with PARO, consisting of five
identical questions. The survey was intended to assess the changes in their opinion pre and post meeting with PARO.
Results: All six respondents perceived PARO to be cute. They felt happy and calm during the HRI. Four respondents
(66%) thought PARO can help improve their cognitive level and be a companion just like a real-life animal. Conclu-
sion: PARO was perceived as a promising tool for cognitive level improvement and companionship among young

adults due to its lifelike and attractive features.
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INTRODUCTION

Human-robot interaction (HRI) is a term used to describe
direct interaction between humans and robots. It is also
a discipline which encompasses the development of
principles and algorithms that enables robots to engage
with humans reliably (1). HRI has been reported to have
a therapeutic role in supporting patients during mental
health treatments. The interaction offers companionship
and interactive environment to encourage patients
express their emotions (2). Over time, HRI has been
employed across a range of mental health interventions,
particularly aimed at enhancing cognitive function
across different age demographics (3). Cognitive level is
the level of intelligence referring to skills that includes
analytical, social and language (4).

Receiving mental health treatments somehow felt scary
and restrictive for older adults. To help alleviate this,
a baby harp seal robot named PARO was introduced

and reported to be useful in treating cognitive decline
especially among dementia patients since 2003.
Interaction with PARO has similar therapeutic effect
as human-animal interaction to help cool and ease the
patients” emotion during treatments. HRI between PARO
and dementia patients strikes conversation and attention
which helped cognitive level improvement (5). Real-
life animals are effective for mental health treatments.
However, the use of animal robot is more convenient
as it involves less maintenance and risk to allergies or
attack (6).

PARO was originally established in Japan by Professor
Dr. Takanori Shibata for older adults with dementia. It is
equipped with sensors that provides social connection
and emotional support during HRI. Previous studies have
reported that PARO is effective to boost psychological
wellbeing through companionship, leading to emotional
improvement and stress reduction (7). Nonetheless,
the effect of PARO in other age groups are yet to be
explored as most studies only involved older adults
with dementia (8). In this study, we build upon the
foundational work of Geva et al., 2022 (8) as a core
reference in understanding the effects of touching the
social robot PARO among healthy adults.
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Youngadults especially university students are vulnerable
to mental health issues and the rate has multiplied in
less than a decade. Untreated mental health issue may
have an impact in their cognitive level, leading to poor
academic results and personal development (9). Thus,
the aim of this study was to investigate the perception of
short-term interaction with an animal robot among young
adults in a university with regards to their perception
ability. The perception on cognitive level was analysed
among the respondents through a survey method, pre
and post interaction with animal robot PARO.

MATERIALS AND METHODS

Respondents

This study involved six young adults who were
undergraduate students at Universiti Teknikal Malaysia
Melaka (UTeM). The respondents were enrolled through
advertisements posted through a social media messaging
app. The respondents involved were three male and
three female students, ranging from 21 to 24 years old
(Table I). Each respondent was asked to voluntarily
provide their consent before taking part in the study.

Table I: Information on respondents

1 R1 21 Male 2
2 R2 24 Male 4
3 R3 23 Female 4
4 R4 22 Female 2
5 R5 24 Male 4
6 R6 24 Female 4

Animal robot PARO

PARO (Fig. 1) is classified as certified therapeutic medical
device under the US Food and Drug Administration. It
has antibacterial fur and magnetic shielding, making
it a high standard medical device that is suitable for
health care environment (10). PARO is equipped with
microphones that allows it to produce sound, like a
baby harp seal in real-life. Moreover, its tactile sensors
also allow feedback from physical interaction such as
stroking and hugging, where its motors and actuators
will move its head and flippers (8).

Fig. 1: Animal robot PARO (10)

This study involved one-to-one interaction between
the respondent and PARO. Different schedule was
arranged according to respondent’s availability for HRI.
The interaction took place in a quiet room, where the
respondent will be left alone with PARO during the HRI
experience. During the experiment, the respondents
were free to engage personally with PARO where they
may pet, stroke, hug, or converse with PARO.

Pre and post HRI survey

The survey consists of three sections, which are section
A, section B and section C. Section A consisted of four
questions on the respondent’s age, gender, year of study
at the university and date of the experiment. Section B
contained the pre interaction survey with five questions
to investigate the respondents’ opinion before meeting
an actual animal robot in real life. A picture of PARO
was provided on the survey form. After completing the
short-term HRI with PARO, the respondents will answer
section C which is the post interaction survey which
consisted of the same questions as in Section B. The
purpose of the pre and post interaction survey was to
identify changes on the respondent’s perception before
and after interacting with the animal robot.

Likert scale ratings for the pre and post HRI survey
(Table Il) ranging from strongly disagree (score = 1),
disagree (score = 2), neutral (score = 0), agree (score = 4)
to strongly agree (score = 5). The questions in the survey
were: (i) Do you think PARO is cute? (a picture of PARO
is shown on the survey sheet); (ii) Do you think you will
feel happy when interacting with PARO?; (iii) Do you
think PARO can help improve your cognitive level?; (iv)
Do you think PARO can help make you feel calm?; and
(v) Do you think PARO can be a great companion just
like a real-life animal?.

Table II: Likert scale ratings for the pre and post HRI survey

Statement St'rongly Disagree  Neutral  Agree Strongly
Disagree Agree
Likert 1 5 3 . .
Scale

“Do you think PARO is cute?” was intended as a first step
to evaluate the opinion of young adults towards PARO’s
physical features and whether they found it appealing.
“Do you think you will feel happy when interacting with
PARO?” will show the perception on the effect of PARO
to ignite positive emotions. The third question was
anchored on the aim of this study which is investigate
the perception of young adults on how a short-term HRI
session with PARO can impact their cognitive level. The
respondents’ opinion on the calming effect of PARO
was addressed in the fourth question. Since PARO has
been modelled after an animal, the fifth question was
meant to assess the acceptance of young adults towards
PARO as an animal companion.

Experimental protocol
The experimental protocol for this study was constructed
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based on previous studies on short-term HRI involving
healthy adults with PARO (8, 11, 12). Before the
experiment session, PARO was kept in a separate room.
Upon the arrival of each respondent, the experimenter
commenced with a brief overview of the protocol and
obtained consent. The respondent was then directed
to take a seat behind a table where PARO would be
positioned. Following this, the pre-HRI survey was
administered. This survey collected respondent’s initial
perception towards HRI with PARO, solely based on
information during the briefing and illustration on the
survey questionnaire. Then, video recording began, and
PARO was brought into the room. Respondents were
encouraged to touch, stroke, pet and hug PARO during
the one-to-one session. The experimenter left the room
to allow for 10 minutes of HRI between the respondent
and PARO. After 10 minutes, the experimenter would
knock on the door and enter the room to administer the
post-HRI survey. The same experimental protocol was
repeated to all the other respondents.

Approval was obtained from the Research Ethics
Committee (reference number UTeM.11.01/100-1/1(91)
at Universiti Teknikal Malaysia Melaka (UTeM) prior to
commencing the experimental stage.

RESULTS

Question One: Do you think PARO is cute?

Fig. 2 illustrates the score changes on the Likert scale
ratings by respondents for Question One. Scores from
the pre and post HRI survey shows that majority of
respondents found PARO to be cute. Consistent ratings
were given by respondent one (R1), respondent two (R2),
respondent four (R4), and respondent five (R5) at “Agree”
(score = 4) and “Strongly Agree” (score = 5). Meanwhile,
respondent three (R3) and respondent six (R6) exhibited
an upward shift on their ratings, transitioning from
“Agree” to “Strongly Agree” after the short-term HRI with
PARO. Overall, none of the respondents felt that PARO
was unappealing. Two respondents (16.7%) showed
positive changes in their opinion towards PARO after
interacting with it while the others gave stagnant scores
in the pre and post HRI survey.

Question one: Do you think PARO is cute?

1 2 3 4 5 6

Respondent
=—®—Prc —@®—Post

Fig. 2: Pre and post HRI survey answers for question one

Question Two: Do you think you will feel happy when
interacting with PARO?
The line graph in Fig. 3 shows the rating changes for

Question Two in the perception survey. There was a
notable increase on the post-HRI survey ratings among
four respondents (R1, R2, R3 and R5). Although R4
and R6 showed no rating increment, they still reported
high scores on happiness when interacting with PARO.
Generally, it is evident that all respondents felt happy
during HRI with PARO.

Question two: Do you think you will feel happy when
interacting with PARO?

1 2 3 4 3 6
Respondent
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Fig. 3: Pre and post HRI survey answers for question two

Question Three: Do you think PARO can help improve
your cognitive level?

Results for Question Three show that R1, R2 and R3
exhibited an increase in their ratings from the pre-HRI
compared to post-HRI survey (Fig. 4). Initially, they
had varying degrees of agreement that PARO can help
improve their cognitive level ranging from “Neutral”
(score = 3) to “Agree” (score = 4). Then, their perception
showed positive increment in the post-HRI survey. R1
scores changes from “Neutral” to “Agree”, R2 scores
increased from “Agree” to “Strongly Agree” while R3’s
opinion increased from “Neutral” to “Strongly Agree”
that PARO could increase their cognitive level. In
contrast, R4, R5 dan R6 maintained consistent ratings in
both pre and post HRI surveys, consistently expressing
that they have “Neutral” (for R4 and R6) to “Agree” (for
R5) regarding PARO'’s effect on improve cognitive level.

Question three: Do you think PARO can help improve your
cognitive level?

1 2 3 4 5 6
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Fig. 4: Pre and post HRI survey answers for question three

Question Four: Do you think PARO can help make you
feel calm?

The line graph in Fig. 5 reveals a consistent increase
in trend towards respondents’ perception on the use
of PARO for calmness for Question Four in the survey.
Post-HRI with PARO results in a one-point increase for
all respondents in comparison to their pre-HRI ratings. In
the post-HRI survey, four of the respondents: R1, R2, R3
and R5 strongly agreed (score = 5) that PARO can make
them feel calm. Meanwhile, R4 and R6 increased their
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scores from “Neutral” to “Agree”. All six respondents
were in agreement that on their opinion that PARO can
be helpful to make them feel calm.

Question four: Do you think PARO can help to make you
feel calm?
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Fig. 5: Pre and post HRI survey answers for question four

Question Five: Do you think PARO can be a great
companion just like a real-life animal?

Responses for Question Five in both pre and post
HRI displays an interesting observation (Fig. 6). Five
respondents recorded an increase in their Likert scale
ratings while one respondent (R4) gave a lower rating
in the post-HRI form. Pre-HRI ratings shows that R1,
R2, R3, R5 and R6 gave mixed views on the view that
PARO can be a great companion similar to a real-life
animal with scores ranging from “Disagree” to “Agree”.
However, their perception improved during post-HRI
survey. After the short-term interaction with PARO, they
agreed that PARO was able to offer companionship
like a real-life animal. Nonetheless, R4 who initially
agreed with the statement had changed the perception
to “Neutral” during post-HRI.

Question five: Do you think PARO can be a great
companion just like a real-life animal?
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Fig. 6: Pre and post HRI survey answers for question five

DISCUSSION

The findings presented in this study shed a light on
how young adults perceive PARO and its potential to
influence their cognitive level. Firstly, all respondents
agreed that PARO was cute and made them feel happy.
These results indicate that PARO could instil positive
emotion in young adults. The perception of PARO’s
cuteness aligns with the aim of its design, where it is
intended to be endearing and attract people’s attention
(13). A previous study which involved older adults also
reported similar findings that PARO’s appearance was
appealing due to its big round eyes and fluffy fur (14).
Stroking PARQO’s soft fur provides sensory stimulation,
arousing positive emotion through the release of
oxytocin that induces anti-stress effect (15).

Secondly, the action of petting and stroking PARO had
relaxing effect on the respondents. This correlated with
the consistent increase in score ratings on PARO’s ability
to help with the respondents’ state of feeling calm. This
indicates that respondents experienced positive change
in their perception post-HRI with PARO. Congruently,
this is supported by the results from a previous study
(8) where the act of social-touching PARO had reduced
the stress levels of a group of health adults. The sensory
stimulation from stroking PARO’s soft fur helpsto alleviate
adverse physiological and behavioural responses. It
acted as a protection shield by helping to modulate
stress and provide a sense of security (8). Previously,
HRI involving university students and different types of
animal robot was conducted during final examinations
week and the animal robot functioned as a positive
distraction, resulting in reduced fatigue and academic
pressure during the stressful time (16). Hence, this
present study has extended these findings by showing
that therapeutic effect of HRI with PARO is beneficial for
university students.

Four out of six respondents (66%) agreed in the
post-HRI survey that PARO can help improve their
cognitive level. Interactive activities during HRI with
PARO through eye contact, hugging, and stroking are
categorized as cognitive stimulating activities. HRI
with PARO can improve focus and memory, offering
support to maintain cognitive functioning and postpone
cognitive impairment (17). In addition, PARO’s calming
effect could also have an impact to cognitive level.
During stressful events, cognitive resources are utilised
to cope with the occurring stressors. Hence, limited
cognitive resources are available leading to lower
cognitive performance. Furthermore, stress could cause
inflammation and negative emotion, contributing to
fatigue which reduces focus and attention (18).

In addition, post-HRI data presented 66% acknowledged
that PARO could be a great companion, just like a real-
life animal. This finding aligns with the production of
oxytocin that results from sensory stimulation, having a
similar effect as interacting with real-life animals (19).
In a previous study, older adults with dementia treated
PARO as it is alive although they were aware that PARO
is not a living being. HRI with PARO evoked memories
on their pets, leading to similar treatments to a real-life
animal (6). Based on the results of this study, HRI with
PARO was perceived to have a significant impact on
cognitive level among young adults. PARO produced
a similar impact to a real-life animal and acted as an
anti-stressor, inducing happiness and calmness to help
improve cognitive level of the young adults.

CONCLUSION

This study establishes positive perception among the
respondents, indicating that HRI with PARO has the
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potential to improve cognitive level, induce calmness,
and serve as a companion to young adults studying in
university. 66% of young adults perceived that PARO
could help improve their cognitive level. The findings
are well supported with previous literatures, suggesting
that HRI with PARO through stroking its soft fur
improves calmness. This results in higher cognitive level
or performance among the young adults. Furthermore,
PARO can also provide cognitive stimulation through
interactive activities like making eye contact, hugging,
and stroking to enhance memory and focus. In terms of
perception, an animal robot holds promise for bolstering
the cognitive well-being of young adults and serves as a
promising tool for providing short-term companionship
during challenging periods at university. Moving
forward, additional participants will be recruited to
further substantiate the positive effects of an animal
robot among young adults.
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