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Introduction
§ Social robots can be embodied agents or disembodied agents.
§ The most important function of social robots is to elicit appropriate social

interaction with human, which not necessarily require the property of
embodiment.
Dautenhahn
and Billard’smake
definition
of social
robots:
Does
physical embodiment
a robot
a better
social
“Socialpartner?
robots are embodied agents that are part of a heterogeneous
group: a society of robots or humans. They are able to recognize
each other and engage in social interactions, they possess histories
(perceive and interpret the world in terms of their own experience),
and they explicitly communicate with and learn from each other.” (as
cited in Fong, Nourbakhsh, & Dautenhahn, 2003)

Introduction
§ The definition of “embodiment” in the field of robotics
ú Bodily presence
ú Have an actual and tangible body
ú Equipped with sensors and motors

J Advantages of physical embodiment
o Better affordance
o Social facilitation effect (Barneck, 2002)

Introduction
§ Three types of presence:
1. Physical presence
2. Social presence
3. Self presence

“The minimum level of social presence occurs
when users feel that a form, behavior, or sensory
experience indicates the presence of another
intelligence. The amount of social presence is the
degree to which a user feels access to the
intelligence, intentions, and sensory impressions
of another.” (Biocca, 1997)

Experiment 1 – Hypotheses
§ H1: People will evaluate an embodied agent more positively than a

disembodied one
§ H2: People are more socially attracted to an embodied agent than a

disembodied one
§ H3: People will evaluate their interaction with an embodied agent more

positively than a disembodied one
§ H4: People will assess that other people will evaluate a physically
embodied agent more positively than a disembodied agent
§ H5: People will have a stronger sense of social presence when interacting
with an embodied agent than a disembodied one
§ H6: The sense of social presence will be a mediator to influence people’s
social responses to an agent

Experiment 1 – Method
§ Two condition (between-subjects design)
ú physical embodiment
Actual Aibo singing and dancing

Participants interact with it by touching its three sensors
ú physical disembodiment
Visual Aibo singing and dancing
Visual Aibo responses when participants touch its sensory
area by using a mouse

§ Participants: 32 undergraduate students

Experiment 1 – Method
§ Dependent measures
1.

General evaluation of Aibo: bad/good; bitter/sweet; distant/close; not
loving/loving; unpleasant/pleasant

2.

Social attraction towards Aibo:
I think this Aibo could be a friend of mine
I think I could spend a good time with this Aibo
I would like to spend more time with this Aibo

3.

General evaluation of the interaction with Aibo: enjoyable; entertaining;
exciting; fun; interesting; and satisfying

4.

The assessment of public evaluation of Aibo
People will find it interesting to play with this Aibo
People will find this Aibo attractive
People are likely to buy this Aibo

Experiment 1 – Method
§ Dependent measures
5. social presence
unsociable/sociable; machine- like/life-like; insensitive/sensitive
While you were interacting with this Aibo, how much did you feel as if it were an
intelligent being?
While you were interacting with this Aibo, how much did you feel as if it were a
social being?
While you were interacting with this Aibo, how much did you feel as if it were
communicating with you?
While you were interacting with this Aibo, how much attention did you pay to it?
While you were interacting with this Aibo, how much did you feel involved with
it?

Experiment 1 – Results

Experiment 1 – Results

H1
H3
H5

Experiment 1 – Results

a significant predictor for all
dependent variables when it
was the only predictor in the
regression model

the effect of the independent variable on the
dependent variables decline, when the dependent
variables are regressed on both the mediating
variable and the independent variable.

Experiment 1 – Conclusions and Discussion
• More positive general evaluation
• More positive evaluation of interaction with it
• More positive assessment of public evaluation
• Greater sense of social presence
• Social presence is a mediator of people’s social
responses to agents

Embodiment
vs. Disembodiment
unable to control
prior attitudes
Or
towards
Actual Touch
vs. Aibo
virtual touch

Physically embodied Aibo

Experiment 2 — Aims
1. Clarify the uncertanty in study one
2. Replicate the findings in study one
3. Explore the influence of loneliness
—Do lonely people tend to evaluate social robots more positively?

Experiment 2 — Hypotheses
§ H1~H6: same hypotheses as experiment one
§ H7: Lonely people will evaluate a social agent more positively than non-lonely
people.
§ H8: Lonely people will be more socially attracted to a social agent than non-lonely
people.
§ H9: Lonely people will evaluate their interaction with a social agent more positively
than non-lonely people.
§ H10: Lonely people will assess other people’s evaluation of a social agent more
positively than non-lonely people.
§ H11: Lonely people will feel a stronger sense of social presence when they
interact with a social agent than non-lonely people.
§

H12: The effects of loneliness will be mediated by people’s feeling of social
presence

Experiment 2 — Method
§ A prototype social robot April was used
§ Two condition (between-subjects design)
ú physical embodiment
Actual April singing and dancing

ú physical disembodiment
Visual April singing and dancing

§ Participants in both conditions were not allowed to

touch April.

Experiment 2 — Method
§ 2 (embodiment vs. disembodiment) ×2 (lonely vs. non-lonely)
§ between-subjects design
§ A total of 32 undergraduate students
ú 16— highest loneliness scores in the UCLA Loneliness Scale
ú 16— lowest loneliness scores in the UCLA Loneliness Scale

§ Both lonely and non-lonely participants were randomly assign to the two

conditions (embodiment vs. disembodiment)

Experiment 2– Method
§ Dependent measures
1.

General evaluation of Aibo: bad/good; bitter/sweet; distant/close; not
loving/loving; unpleasant/pleasant

2.

Social attraction towards Aibo:
I think this Aibo could be a friend of mine
I think I could spend a good time with this Aibo
I would like to spend more time with this Aibo

3.

General evaluation of the interaction with Aibo: enjoyable; entertaining;
exciting; fun; interesting; and satisfying

4.

The assessment of public evaluation of Aibo
People will find it interesting to play with this Aibo
People will find this Aibo attractive
People are likely to buy this Aibo

Experiment 2– Method
§ Dependent measures
5. social presence
unsociable/sociable; machine- like/life-like; insensitive/sensitive
While you were interacting with this Aibo, how much did you feel as if it were an
intelligent being?
While you were interacting with this Aibo, how much did you feel as if it were a
social being?
While you were interacting with this Aibo, how much did you feel as if it were
communicating with you?
While you were interacting with this Aibo, how much attention did you pay to it?
While you were interacting with this Aibo, how much did you feel involved with
it?

Experiment 2– Results

Experiment 2– Results

Mdisembodied(6.62)
>Membodied(5.26)
Mdisembodied(6.77)
>Membodied(4.48)
Mdisembodied(5.91)
>Membodied(4.86)

Experiment 2– Results

Mediator

Experiment 2– Results

6.35

Experiment 2– Conclusions and Discussion
§ In post-experimental interviews, some participants said interacting with

embodied April without tactile interaction disappointed their expectations.
§ The negative effect of physical embodiment without touch may be

explained by Mori’s uncanny valley (as cited in Mori, MacDorman, &
Kageki, 2012).
§ However, lonely participants were less influenced by the negative effect of

physical embodiment without tactile communication.
§ Lonely participants evaluated a social agent more positively than non-

lonely participants whether it was embodied or disembodied.

General Discussion
§ Experiment one:
1.
2.

benefits of physical embodiment with touch
people’s social responses are mediated by the sense of social presence

§ Experiment two:
1.
2.

Negative effects of physical embodiment without touch
Influence of people’s loneliness

§ Does tactile interaction matter to all kinds of social robots? Does the

unfulfilled expectations underlie the negative effects of embodied April
without touch?
§ Does the differences between lonely and non-lonely people in evaluating

social robots exist when interacting with embodied robots including tactile
interactions?
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