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ABSTRACT
With their ability to embody users in physically distant spaces,
telepresence robots have gained popularity in environments in-
cluding hospitals, schools, and offices. However, with platforms
lacking in individuation and social presence, users often personalize
telepresence robots with clothing and accessories to increase their
recognizability and sense of embodiment. Toward understanding
personalization preferences, as well as perceptions of personalized
platforms, we conducted a series of five studies that investigate
patterns in personalization of a telepresence robot and evaluate
the impacts of common personalizations along five dimensions
(robot uniqueness, humanness, pleasantness/unpleasantness, and
people’s willingness to interact with it). Finding a strong preference
for the use of clothing and headwear in Studies 1–2 (N = 52), we
systematically manipulated a robot’s appearance using these items
and evaluated the qualitative and quantitative impacts on observer
perceptions in Studies 3–4 (N = 160). Observing that personaliza-
tion increased perceptions of uniqueness and humanness, but also
decreased positive responding, we then investigated the associa-
tions between personalization preferences and perceptions via a
fifth study (N = 100). Across the five studies, tensions emerged
between operators’ interest in using wigs and interlocutors’ dislike
of wigs. This result highlights a need to consider both operator and
interlocutor perspectives when personalizing telepresence robots.

CCS CONCEPTS
•Computer systems organization→Robotics; •Human-cen-
tered computing→ Collaborative and social computing, Interac-
tion paradigms.
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1 INTRODUCTION
Although people know that robots are not human, we still respond
to them in social ways [20] – forming relationships with robots as
simple as vacuums [28] – and any individuation (e.g., via personal-
ization) seems to amplify our sociality towards them. For example,
personalization of the Roomba robot using decals has been found
to improve people’s social perceptions of it [27]. People also appear
to have a natural interest in robot personalization [5, 9, 14–16, 26].
For example, in a hospital-based deployment of a mobile delivery
robot, nurses and other staff spontaneously personalized their robot
with stickers [17, 21]. Similarly, in a manufacturing-based deploy-
ment of the Baxter robot, co-located workers – without prompting
– outfitted the robot with a wig and hat to humanize it and give
it more personality [22]. Even corporate entities have been ob-
served to customize their robotic platforms. For example, Kuka
robots [1] deployed in Tesla factories [3] are painted Tesla red in-
stead of the standard Kuka orange. Similarly, the Relay delivery
robot platform [2] has a standard design, but hotels that deploy it
use vinyl decals to add corporate colors and visual styling to the
robot to communicate their corporate identity to hotel guests.

Related work on telepresence robots: Considering the emer-
gence of telepresence robots in social settings such as classrooms,
homes, hospitals, and offices [8] and the goal of embodying remote
individuals, personalization of these platforms seems especially
appropriate (e.g., to increase one’s social presence). However, is
personalization of telepresence robots strictly positive? While the
existing literature on robot personalization reflects consistent, posi-
tive impacts, findings specific to the personalization of telepresence
robots are more mixed. For example, personalization of telepresence
robots using decals and other humanizing items including clothing
and headwear did not yield social improvements compared to a
non-personalized robot in terms of remote presence feeling and
remote learning outcomes [5, 6]. Some personalizations have even

https://doi.org/10.1145/3434073.3444675
https://doi.org/10.1145/3434073.3444675
https://doi.org/10.1145/3434073.3444675


Study pop. N %men ages Maдe %ST EM Mf am .

1 (in-person) USC 20 50% NR NR 100% NR
2 (in-person) USC 64 42% 18 − 24 20 ± 2 50% 1.73 ± .99
3 (in-person) OSU 30 46% 18 − 54 23 ± 9 83% 2.67 ± .88
4 (online) MTurk 130 60% 20 − 71 36 ± 10 28% 2.10 ± .77
5 (online) OSU 100 25% 18 − 45 22 ± 1 47% 1.88 ± .08

Table 1: Participant demographics including source popula-
tion, total participants, gender ratio, age range, mean age
(±SD), proportion with STEM backgrounds, and mean robot-
ics familiarity reported (±SD). NR denotes “not recorded”.

yielded the opposite, with people liking the remote interactant
with personalization less than they did without personalization
[19]. At the same, personalization has value in embodied telep-
resence. For example, clear communication of remote coworkers’
identities (whether through robot personalization or otherwise)
is critical to achieving effective collaborations across physically
distant spaces [18]. Moreover, personalization of even non-robotic
technological systems appears to generally benefit human-machine
interactions [4, 12]. This complexity in findings may stem from
the fact that, unlike non-telepresence robots and non-robotic tech-
nological systems, a telepresence robot has two concurrent social
roles: to the remote operator, it is a human proxy; to co-located
interlocutors, it is also a robot.

Presentwork: Themultitude of perspectives involved in embodied
telepresence renders it difficult to know whether general principles
of computer-mediated communication or human-robot interaction
norms apply to telepresence robots. Towards better understanding
the benefits and downsides of telepresence robot personalization,
we carried out a series of five exploratory studies to identify ways
in which prospective operators prefer to personalize a telepres-
ence robot (Studies 1–2) and to measure prospective interlocutors’
perceptions of common personalizations (Studies 3–5); see Table 1
for participant demographics. Based on the personalization prefer-
ences specified by participants in Studies 1–2, we created a set of 18
photographs depicting a personalized and non-personalized Ohmni
robot.Within the set, we systematicallymanipulated the robot’s per-
sonalization using the items most preferred by participants (shorts,
shirts, hats, and wigs). In Studies 3–5, we then investigated people’s
perceptions of the personalizations along five constructs – unique-
ness, humanness, pleasantness, unpleasantness, and approachability
of the robot – derived from thematic analysis of the comments by
participants in Study 2.

By investigating personalization from the perspective of prospec-
tive operators (Studies 1–2) and interlocutors (Studies 3–5), as well
as the associations between personal preferences for and evalu-
ation of telepresence robot personalizations (Study 5), this work
contributes to theoretical understanding of the impacts of person-
alization in embodied telepresence. The set of studies additionally
provides preliminary evidence of the reproducibility of our findings.

2 STUDIES 1–2
To investigate the ways that people prefer to personalize a telep-
resence robot, we conducted two studies in which we provided 20
individuals (Study 1) and 32 dyads (Study 2) with various items

that they could use to personalize an Ohmni telepresence robot and
observed the frequency at which they selected each item. All study
procedures were approved by the USC Institutional Review Board
(IRB) under protocol #UP-17-00639. We then used the observed
frequencies to select personalization items for further, systematic
evaluation (Studies 3–5) and identified five constructs of interest
via thematic analysis of the transcribed Study 2 discussions.

2.1 Study 1 (Individual Personalizations)
In this pilot study, we recruited 20 university students to test-
operate an Ohmni telepresence robot and optionally customize
it using the variety of clothing (skirts, shorts, shirts, dresses, jackets,
and scarves), headwear (hats, wigs, and stick-on facial hair), and
miscellaneous items (name tags, stickers, and other personal items)
available to them. Participants were asked to personalize the robot
to represent themselves, using as many or few items as they would
like. Figures 1– 2 depict personalizations created by participants in
Study 1. In observing the frequency at which participants selected
the available personalization items, we found all participants opted
to personalize the robot with 2 − 8 items (M = 5, SD = 2) and
gravitated toward clothing (shirts and shorts), headwear (hats and
wigs), and name tags to personalize the robot; see Table 2.

2.2 Study 2 (Dyadic Personalizations)
To investigate the reproducibility of our Study 1 observations re-
garding operator preferences for robot personalization, as well as
the potential impacts of these personalizations on telepresent in-
teractions with interlocutors, we recruited 64 participants to work
as pairs – with one participant randomly assigned to serve as the
operator of an Ohmni robot and the other as interlocutor (N = 32).
They were asked to customize the robot to represent the operator
and, subsequently, drive around the room with the interlocutor’s
help via telepresence (see [6] for more details). All agents (the robot
and both participants) were co-located throughout the personaliza-
tion process and we again offered the items that were provided to
participants in Study 1. Item selection frequencies here mirrored
those observed in our pilot investigation: participants selected three
to nine items (M = 5, SD = 1) and again gravitated toward shorts,
shirts, wigs, hats, and name tags, as well as stickers.

         

Figure 1: Example operators and their robot personalization.

Figure 2: Example personalizations created in Study 1.



N skirt shorts shirt dress jacket scarf facial hair wig hat name tag sticker personal item no items

Study 1 (in-person) 20 5% 60% 80% 10% 15% 50% 15% 60% 65% 65% 35% 20% 0%
Study 2 (in-person) 32 0% 66% 75% 19% 19% 19% 28% 75% 59% 47% 50% 47% 0%
Study 5 (online) 100 2% 3% 14% 4% 12% 3% 0% 9% 10% 59% 40% 2% 25%

Table 2: Frequency of each item’s selection by prospective operators to personalize the Ohmni telepresence robot in Studies 1,
2, and 5. Bolding denotes selection by the majority of participants (> 50%), while items selected by less than 25% are grayed.

In transcribing each pair’s discussion during the collaborative
driving portion (a four-minute, free-form interaction), two recur-
ring themes about operators’ self-identification with telepresence
hardware and interlocutors’ reactions to personalization emerged:

• Humanization: Nine operators clearly identified with the ro-
bot’s embodiment in some way (e.g., “I’ll come see myself”,
“I’m stuck”, and “I’m not blocking the door”) and one inter-
locutor even noted that the resemblance of the robot to the
remote robot operator was striking. It additionally seemed
natural for the interlocutor to think of the robot anatomy
as human anatomy with many participants referring to the
robot’s wheeled base as “feet” that could “walk”.

• Uncanniness: 13 dyads used one or more of “creepy”, “weird”,
“Black Mirror”-like, and “uncanny” to describe their expe-
rience, reflecting a discomforting effect of personalization
potentially related to and evocative of an uncanny valley.

2.3 Summary of Findings
With all participants electing to personalize the Ohmni telepres-
ence robot, Studies 1–2 indicate a clear preference of prospective
operators for personalization. Item selection frequencies further
indicate a particular preference for clothing (namely, shorts and a
shirt) and headwear (a wig and/or a hat), with the majority of par-
ticipants utilizing these items in their personalizations. Moreover,
thematic analysis of the Study 2 discourse indicates that operators
identified as the robot (whether independent of or facilitated by
personalization) and, with interlocutors noting its humanizing ef-
fects, personalization may further benefit telepresent interactions.
However, given many comments reflecting interlocutor discomfort,
the analysis also suggests potential downsides to personalization.

3 STUDIES 3–4
To further investigate (prospective) interlocutors’ perceptions of
robot personalization, we designed an experiment wherein we sys-
tematically manipulated the Ohmni robot’s appearance based on
the personalizations most frequently observed in Studies 1–2 and
asked participants to evaluate specific attributes of each depiction.1
We first ran this experiment in-lab (Study 3). Observing that the
participant demographics were relatively homogeneous (young,
technically-trained students at Oregon State University), we also
ran the experiment online to engage a broader and larger partic-
ipant pool (Study 4). All procedures were approved by the OSU
Institutional Review Board under protocol #IRB-2019-0172.

3.1 Method
To investigate the effects of personalization (none vs. person-
alized), we created a set of 18 photographs depicting the non-
personalized Ohmni robot (2 photos) and the robot outfitted with
personalizing items (16 photos); see Figure 3. Within the set of 16
personalized depictions, we manipulated the robot’s appearance
based on the items most frequently employed by participants in
Studies 1–2. Specifically, we manipulated the robot’s headwear
(none, hat2, or wig) and, using a shirt or shirt-and-shorts combo,
outfit completeness (partial vs. full). Given the range of clothing

1To help inform participants’ understanding of telepresence robots, they were first
given a brief synopsis (“[here] you will complete a survey consisting of questions about
several images. These images will contain telepresence robots, which are used for two-way
audio and video conferencing, and navigating around a distant space.”) and demonstrative
video of an Ohmni robot being piloted around (see the supplementary materials).
2In Study 3, we utilized two hat types: a baseball cap and wide-brimmed hat. However,
lacking a significant difference in perceptions of the two hat styles, we collapsed their
ratings (resulting in a total of three levels) and we correspondingly retained only one
hat style (the baseball cap) in the Study 4 stimulus set.

Figure 3: Stimuli used in Studies 3–5. The non-personalized robot (left), followed by all depictions resulting from the headwear
(none, wig, cap, and hat) × outfit completeness (partial vs. full) × gender typicality (masculine vs. feminine) manipulations.
Note that we subsequently excluded depictions involving a hat (Studies 4–5) as well as partially-dressed depictions (Study 5).



Study 3 (d f = 29) Study 4 (d f = 129) Study 5 (d f = 99)

Md SE t p d Md SE t p d Md SE t p d

uniqueness .646 .200 3.228 .003 .589 1.114 .163 6.852 < .001 .601 .235 .166 1.418 .159 .142
humanness 1.438 .265 5.427 < .001 .991 .981 .120 8.149 < .001 .715 1.397 .153 9.129 < .001 .913
pleasantness .483 .221 2.186 .037 .399 −.036 .131 −.273 .785 −.024 .293 .167 1.752 .083 .175
unpleasantness .210 .175 1.195 .242 .218 .907 .146 6.222 < .001 .546 .317 .148 2.134 .035 .213
approachability −.140 .127 −1.096 .282 −.200 −.512 .124 −4.118 < .001 −.361 −.155 .139 −1.119 .266 −.112

Table 3:Main effects of personalization (Student’s t statistic,p-value, andCohen’sd) on ratings of the robot depictions, observed
in Studies 3, 4, and 5.Md denotesmean difference (personalized − non-personalized) and SE denotes standard error.

selections in Studies 1–2, we also manipulated the robot’s gen-
der typicality using a green t-shirt and a white shirt/red cardigan
combo (stereotyped as relatively masculine vs. feminine). In total,
we generated 18 photos encompassing four within-subjects ma-
nipulations of the robot’s appearance: an overall manipulation of
personalization – none versus personalized – and three sub-level
manipulations comprising the 16 personalized depictions: headwear
(three levels2) × clothing (two levels) × gendering (two levels).
Participants: 30 people, recruited from Oregon State University
and the surrounding community, participated in Study 3. In Study
4, 130 participants were recruited via Amazon Mechanical Turk
(MTurk), with location restriction (to people in the US), > 97%
prior task approval rate, and > 5000 previously approved tasks
requirements imposed. Participation incentives were $10 and $3.50
USD respectively, and across both studies, participants indicated
little familiarity with robots using a 7-point Likert scale from 1 (no
experience) to 7 (expert-level); see Table 1.
Procedure (Study 3): Upon arrival at the testing location, partic-
ipants who consented to participate were asked to complete an
electronic survey consisting of demographic questions, questions
about preconceived notions of robots, and quantitative and qualita-
tive evaluations of each of the 18 robot depictions. The quantitative
evaluation consisted of seven Likert-type scales and the qualitative
evaluation consisted of a prompt to verbally explain to the on-site
researcher what aspects of the given image most influenced their
evaluation. The order of presentation of photos and questions was
randomized by participant. Following the survey, a researcher ad-
ditionally administered a brief, semi-structured interview that
queried participants about which features of the robot depictions
they liked and disliked, how they themselves would personalize a
telepresence robot, and other thoughts they wished to share.
Procedure (Study 4): Upon opening the task, participants com-
pleted the same consenting process and survey as did Study 3
participants, with three minor modifications to adapt the procedure
to its fully online execution: exclusion of (conceptually) duplicate
photos (caps vs. hats) reduced the stimuli to 13 depictions; a free-
response field prompting for written description of the features that
most influenced their perceptions replaced the verbal, qualitative
evaluation; and the post-survey interview was omitted.
Measures:We assessed perceptions of the uniqueness, human-
ness, pleasantness, unpleasantness, and approachability of
each depiction via participants’ agreement with seven statements
regarding how commonplace, humanlike, pleasant, eerie, strange,
and unnerving the robot appeared, as well as how willing they

were to interact with the given robot. “Unpleasantness” was con-
structed from responses to eerie, strange, and unnerving (Cronbach’s
αS3 = .91 and αS4 = .78); the other four measures were single-item
constructs with “uniqueness” inversely inferred from responses to
the commonplace item, “humanness” and “pleasantness” interpreted
directly (from the humanlike and pleasant items), and “approacha-
bility” inferred from participants’ willingness to interact. These con-
structs were derived from related work on general attitudes towards
robots [29], perceptions of anthropomorphized robots [24, 25], and
human affect [11]. All statements used a 7-point Likert scale with
labeled anchors from 1 (strongly disagree) to 7 (strongly agree).

3.2 Results
We analyzed participants’ ratings of the robot depictions along the
five dependent variables using Student’s t-tests and analyses of
variance (ANOVAs). To evaluate the effects of personalization (none
vs. personalized), we used two-tailed, paired t-tests comparing rat-
ings of the non-personalized robot and ratings of the personalized
robots (collapsed across all cells comprising the personalization
manipulations). To evaluate the effects of each personalizing factor,
we used three-way repeated measures ANOVAs with headwear
(none, hat, or wig), outfit completeness (partial vs. full), and gender
typicality (green vs. red top) included as independent variables.
Significant effects were further analyzed for pairwise differences
using post hoc Bonferroni-corrected paired t-tests.

Table 3 gives the test statistics for the main effects of personal-
ization, and the main effects of headwear and pairwise differences
therein are reported in Tables 4 and 5. Reported in the Appendix
are all descriptive and test statistics for the remaining effects (Ta-
bles 6 and 7), test statistics from the analyses of variance (Table 8),
descriptive statistics for personalization and headwear (Tables 9
and 10), and paired comparisons of hat vs. no headwear (Table 11).

We analyzed the qualitative data (participants’ free responses
and interviews) using thematic analysis to identify patterns across
respondents. Due to recording errors, qualitative data were only
available for 23 participants in Study 3. In addition, an initial read-
through of the free-response data in Study 4 revealed three re-
sponses unrelated to the questions asked, which were then dis-
carded. The adjusted sample sizes in the qualitative analyses were
thus N = 23 (Study 3) and N = 127 (Study 4). Below, we discuss
the significant findings and most salient themes that emerged.

Effects of personalization: Across Studies 3–4, we observed a
significant main effect of personalization (none vs. personalized) on
uniqueness and humanness, with ratings reflecting the perception



Study 3 Study 4 Study 5

F statistic ϵGG p−value η2p F statistic ϵGG p−value η2p F statistic ϵGG p−value η2p
uniqueness 6.970 .783 .004 .194 28.609 .774 < .001 .182 7.836 < .001 .073
humanness 1.304 .279 .043 .260 .801 .721 .002 1.228 .295 .012
pleasantness 10.230 .808 < .001 .261 28.858 .723 < .001 .183 10.926 < .001 .099
unpleasantness 20.970 .591 < .001 .420 56.095 .634 < .001 .303 35.357 .862 < .001 .263
approachability 7.093 .605 .008 .197 17.498 .666 < .001 .119 15.892 .886 < .001 .138

Table 4: Main effects of headwear (none, hat, or wig) observed in Study 3, 4, and 5. Baseline degrees of freedom (d fn , d fd ) in
testingwere (2, 58), (2, 258), and (2, 198) respectively, and in caseswhere the assumption of sphericitywas violated, a Greenhouse-
Geisser adjustment (ϵGG ) was applied to the degrees of freedom and the p-value was adjusted accordingly.

that the personalized robots aremore unique, as well asmore
humanlike, than the non-personalized robot. We also observed a
significant main effect of personalization on pleasantness (Study 3),
as well as unpleasantness and approachability (Study 4) – the direc-
tionality of which was mixed. Compared to the non-personalized
robot, Study 3 participants rated the personalized depictions as
more pleasant; whereas Study 4 participants rated the personalized
depictions as more unpleasant and less approachable. See Table 3.
Qualitative themes: Although many participants commented on the
humanizing effect of personalization, their comments also reflected
the sentiment that personalization is not necessarily, or partic-
ularly, positive, echoing our quantitative observations. In Study 3,
30% described the personalized robots as ‘trying to be human’ and,
while some comments reflected a positive tone (e.g., “it’s trying its
best (laughs) to emulate humans, or human nature”), 39% expressed
negative sentiments ranging from dismissive (e.g., “it just looks silly
seeing clothes on it”) to discomforted (e.g., “this robot’s definitely
more creepy than the other one [...] it’s almost trying too much to
be a human”). Similarly, in Study 4, 9% described the personalized
robots as ‘trying to be human’, with sentiments again ranging from
dismissive (six participants described personalization as ‘ridiculous’
and five described it as ‘silly’: e.g., “I preferred the robots without
much human clothing as I think it made them look rather silly” and
“I feel like when you try to make a robot look ‘too human’ when
it doesn’t really look like a real human, it makes it look a little
silly”) to discomforted (e.g., “the robots that were ‘trying too hard’
to imitate humans were creepy”, “adding human-like hair (in the
form of a wig) really turned up the creep factor, as it was like an
alien trying to pose as a human, and failing miserably”) and even
opposed to personalization (e.g., “at the end of the day, I want the
robots to be themselves and not try to be human to please me”,
“when robots try to look and behave like humans, that makes them
less appealing to me”, and “these are machines and they will never
be accepted as humans”).

Effects of headwear: Across both studies, participants’ responses
to the personalized robots (i.e., excluding responses to the non-
personalized robot) showed a consistent, significant main effect
of headwear on uniqueness, pleasantness, unpleasantness, and ap-
proachability, with ratings reflecting the perception that, relative to
depictions of the robot outfitted with a hat and no headwear, robots
outfitted with a wig are more unique, but also less pleasant,
more unpleasant, and less approachable. See Tables 4 and 5.

Qualitative themes: Participants’ free-response feedback similarly
fixated on use of the wig and its unpleasant effects. 96% of respon-
dents in Study 3 mentioned the wig, with the majority (73%) com-
menting that the wig had a negative effect on how they viewed the
robot (e.g., “I changed my answer [...] to ‘somewhat eerie’ mostly
’cause of the wig”, “I think wigs are inherently kinda creepy”, “The
more I see the wig, the more I hate it. It’s horrible”, “I disliked the
wigs a lot”, and “the hair makes it really creepy for some reason
[...] it seems like something a serial killer would have”).

In Study 4, 61% of participants mentioned the wig in their com-
ments. While 18% of the mentions were neutral-to-positive (e.g., “I
liked it when the robots had hats or wigs on, since it made it feel
like there was more of a head on it”), 82% were strongly negative.
For example, three participants compared the effect of the wig to
the movie Psycho and others noted particular discomfort (e.g., “the
wigs generally gave me serial killer vibes”, “putting a wig on was
the worst thing you could do”, and ”I think the ones that had the
wigs on were the creepiest things I’ve ever seen”).

Effects of clothing variations:We observed two significant main
effects of the completeness of the robot’s outfit on pleasantness in
Study 3 (p = .015) and humanness in Study 4 (p < .001), with ratings
reflecting the perception that a complete outfit is more pleasant
and more humanlike than a shirt alone. A significant interaction
with headwear (p = .037), however, suggests that the humanizing
effect of a complete outfit is limited to depictions with no headwear
or a hat. See Tables 6, 7, and 8 in the Appendix.
Qualitative themes: Echoing the observed effects of outfit complete-
ness, 52% of Study 3 participants and 9% of Study 4 participants
commented on the degree of clothing, with ‘complete’ outfits (shirt
and shorts) perceived more positively than a shirt alone (e.g., “I was
influenced by whether the robot was fully clothed in [having] the
pants and a shirt and the hat”). However, despite no other signifi-
cant effects of the clothing manipulations on ratings, participants’
commentary reflected further sensitivity to the outfit composition
(e.g., “I don’t like the pairing between the shirt and this hat. I think
the shirt looks like very formal and the hat doesn’t”, “...kind of
works to make a more complete look, as opposed to the prior photo,
which just kind of seemed like two items were thrown together at
random”, and “I like this outfit because I think it matches the best”).

Certain item combinations even yielded attribution of social
traits (e.g., “I preferred the red shirt to the green. For some reason
that combination felt more human-like and warm to me”). Robots
outfitted in the white shirt and red cardigan, in particular, were



Study 3 (d f = 29) Study 4 (d f = 129) Study 5 (d f = 99)

Md SE t p d Md SE t p d Md SE t p d

uniqueness
.292 .082 3.546 .002 .647 .519 .071 7.228 < .001 .639 .255 .072 3.527 .002 .353
.229 .082 2.786 .022 .509 .384 .071 5.398 < .001 .473 .240 .072 3.320 .003 .332

pleasantness
−.483 .139 −3.470 .003 −.634 −.496 .068 7.303 < .001 −.641 −.350 .088 −3.961 < .001 −.396
−.592 .139 −4.248 < .001 −.776 −.371 .068 −5.463 < .001 −.479 −.365 .088 −4.131 < .001 −.413

unpleasantness
.739 .133 5.566 < .001 1.016 .833 .085 9.763 < .001 .856 .652 .086 7.573 < .001 .757
.750 .133 5.650 < .001 1.032 .720 .085 8.440 < .001 .740 .598 .086 6.953 < .001 .695

approachability
−.300 .098 −3.054 .010 −.558 −.387 .071 −5.461 < .001 −.479 −.460 .087 −5.276 < .001 −.528
−.338 .098 −3.436 .003 −.627 −.333 .071 −4.700 < .001 −.412 −.380 .087 −4.359 < .001 −.436

Table 5: Post hoc paired comparisons (mean difference, standard error, Students’ t-statistic, p-value, and Cohen’s d) of partici-
pants’ ratings of the personalized robots outfitted withwigs vs. robots with no headwear (top) and vs. robots outfitted with hats
(bottom) for each significant main effect of headwear. No significant differences between hats and no headwear were found.

described as having a matronly or feminine aura (e.g., “nosy old
lady gardening outfit”, “clothing [...] an old lady would wear”, and
“clothes that a grandmother would wear”). While some attributions
were negative (e.g., “The red cardigan and white shirt was a turn-
off to me. It reminded me of what a supervisor/office snitch I used
to work for wore”), comments generally ranged from neutral to
positive (e.g., “The same person would wear the hat as would wear
this sweater, so it gives the robot a more cohesive personality”, “For
some reason I liked the more cohesive outfits (shirt/sweater/shorts)
the most and found those robots the most friendly”, and “I really
liked the white shirt and red jacket combo. It’s extremely pleasant
and reminds me of someone who is going to be nice”).

3.3 Summary of Findings
Across Studies 3 and 4, the data – both quantitative (i.e., ratings)
and qualitative (i.e., comments) – reflect the perception that per-
sonalized telepresence robots are more unique and humanlike than
non-personalized robots. At the same time, participants – from the
perspective of prospective interlocutors – expressed discomfort
with personalization, and ratings by Study 4 participants reflect
the perception that personalized depictions are less pleasant, more
unpleasant, and less approachable than the non-personalized robot.
However, as evidenced by the degree of negative attention wigs
received in participants’ comments and the perception reflected
by participants’ ratings that robots outfitted with a wig are less
pleasant, more unpleasant, and less approachable than all other
depictions, this discomfort seems to stem from wigs in particular.

4 STUDY 5
Having found that prospective telepresence users commonly se-
lected wigs to personalize their robot (Studies 1–2), but also that the
wig personalizations were perceived by observers as particularly
unpleasant and less appealing to interact with (Studies 3–4), we
designed a fifth study to investigate the reproducibility of the find-
ings from both sets of studies, as well as the association between
wig selection and wig perception. Specifically, here we asked par-
ticipants for their preferred personalization of a telepresence robot
(from the perspective of the user), as well as their feedback (from

the perspective of an interlocutor) on a subset of the previously-
designed robot personalizations. Due to the COVID-19 pandemic,
we carried out Study 5 fully online. All procedures were approved
by the OSU Institutional Review Board (protocol #IRB-2019-0172).

4.1 Method
Here we assessed what items a participant would prefer to use to
personalize a robot for their own use (i.e., perspective of operator)
in addition to further evaluating the effects of personalization
(non-personalized vs. personalized) and headwear manipulation
via a subset of the personalized depictions used in Studies 3–4.3

Participants & procedure: 100 people, recruited from Oregon
State University, participated in Study 5. The incentive for partici-
pating was course credit, and like participants in Studies 3–4, Study
5 participants indicated little familiarity with robots (see Table 1).
Participants completed the same consenting process and survey as
in Studies 3-4, with one major change to incorporate an assessment
of participants’ personalization preferences (before respondents
saw any examples of personalized robots, they were asked to “imag-
ine you were to use this robot to attend your classes remotely” and
select what personalization items they would use in this scenario).
Measures: In addition to retention of the measures used in Studies
3–4 to evaluate perceptions of the defined robot personalizations,
we also recorded participants’ selections from the 12 personalization
options offered in Studies 1–2 (see Table 2).

4.2 Results
We again analyzed participants’ comments using thematic analy-
sis and ratings of the robot depictions using the same statistical
models/methods (i.e., paired t-test, repeated measures ANOVA).

Personalization preferences: Although prompted to adopt the
operator’s perspective, participants’ item selections differed sub-
stantially from those by participants in Studies 1–2 (see Table 2).
Here, name tags and stickers were the most frequently selected
3With benefits of complete outfits reflected by pleasantness ratings (Study 3), human-
ness ratings (Study 4), and participants’ commentary (Studies 3–4), we retained only
fully-clothed depictions in Study 5, thus eliminating this factor. We, however, retained
the green vs. red top manipulation, lacking sig. differences in perceptions thereof.



items, with few selections of clothing or headwear. Moreover, un-
like in Studies 1–2 wherein all participants opted to personalize
the robot with at least two items, participants here used an average
of two items (SD = 1; range: 0-7) and 25% selected no items to
personalize the robot, reflecting less interest in personalization.

Effects of personalization: Like in Studies 3 and 4, we observed a
significant main effect of personalization (none versus personalized)
on humanness, with ratings again reflecting the perception that, rel-
ative to the non-personalized robot, the personalized robots are
more humanlike; and, like in Study 4, we observed a significant
main effect of personalization on unpleasantness, with participants
again indicating the personalized robots are more unpleasant
than the non-personalized robot. See Table 3.
Qualitative themes: Overall, reactions to personalization were more
mixed than in Studies 3–4. While 41% commented on perceived neg-
atives of personalization (e.g., “it felt patently false”), 38% expressed
a receptiveness to the use of clothing (e.g., “I think outfits add some-
thing to it”) and 19% commented fairly neutrally (16% commented
on the humanizing aspects of personalization and three voiced that
though they had no negative impression of the personalization,
they also perceived no benefit of it).

Effects of headwear: Like in Studies 3–4, we observed a significant
main effect of headwear on participants’ ratings of the personalized
robots’ uniqueness, pleasantness, unpleasantness, and approacha-
bility. Ratings again reflected the perception that, relative to the
robots outfitted with a hat and robots with no headwear, robots
outfitted with a wig are more unique, but also less pleasant,
more unpleasant, and less approachable. See Tables 4 and 5.
Qualitative themes: Consistent with participants’ feedback in Stud-
ies 3–4, the majority of participants (54%) here commented on the
wig. Though 9% were relatively neutral (e.g., “I did not expect it”)
and perhaps even positive (e.g., “the hair makes it seem more real”),
45% were expressly negative (e.g., “the wig was a little creepy”).

Preference vs. perception: To investigate associations between
preferences for a wig in personalizing a telepresence robot for
oneself and perception of our example personalizations involving a
wig, we used Spearman’s test to compute the correlation between
participants’ selection of the wig (selected vs. not selected) and their
evaluations of the robot outfitted with a wig (with ratings collapsed
across repetitions), but no significant results emerged (uniqueness:
ρ = −.031, p = .762; humanness: ρ = .062, p = .539; pleasantness:
ρ = −.012, p = .909; unpleasantness: ρ = .078, p = .443; and
approachability: ρ = −.002, p = .981).

4.3 Summary of Findings
Like in Studies 3–4, participants’ ratings here reflected the per-
ception that personalized robots are more humanlike but also less
pleasant than the non-personalized robot. The sentiments reflected
in participants’ comments, however, were more mixed than in
Studies 3–4, with a nearly equal number of positive and negative
reactions. Nevertheless, both ratings and comments continued to
reflect the perception that while robots outfitted with a wig are
more unique, they are also less pleasant, more unpleasant, and

less approachable than all other depictions, and, consistent with
these perceptions, the wig was not a commonly selected item in
participants’ personalization preferences as prospective operators.

5 DISCUSSION
The aim of the present work was to investigate the use and effects
of personalization in embodied telepresence, from the perspective
of both (prospective) operators and interlocutors. In Studies 1–2,
we identified common personalization preferences by observing
the frequency with which operators elected to use personalizing
items such as clothing and headwear. Study 2 also provided insight
into the impacts of personalization on interlocutors, underscoring
several social dimensions of relevance to their reception. We then
systematically manipulated the appearance of an Ohmni telepres-
ence robot based on the personalization strategies observed, and,
via Studies 3–5, evaluated perceptions thereof by prospective inter-
locutors along five constructs (uniqueness, humanness, pleasantness,
unpleasantness, and approachability) derived from Study 2.

5.1 Overall Findings
Prospective operators embraced personalization and exhib-
ited particular preference for clothing and headwear. Across
Studies 1–2, we observed an average use of five items (SDs = 1− 2)
to personalize the Ohmni telepresence robot and, in both studies,
the majority of operators elected to use shorts, shirts, wigs, and
hats. Via Study 2’s dyadic design, we additionally observed that
the operator-specified personalizations have humanizing effects on
perceptions by both operators and interlocutors which may facili-
tate the treatment of the robot as a human proxy. At the same time,
Study 2 interlocutors voiced substantial discomfort, with 40% of par-
ticipants mentioning uncanny valley-like effects such as creepiness,
weirdness, and uncanniness of the personalized robot.
Personalization, however, was not entirely positive. System-
atic investigation via Studies 3–5 yielded further observations that
mirrored those from Studies 1–2. Specifically, participants’ ratings
and comments (from the perspective of interlocutors) reflect the
perception that personalized robots appear more humanlike than a
non-personalized robot. At the same time, ratings also reflect the
perception that personalizations are more unpleasant (Studies 4–5)
and less approachable (Study 4).
Among the personalizing features investigated, prospective in-
terlocutors disliked wigs in particular. Across Studies 3–5, par-
ticipants’ ratings consistently reflect the perception that the robot
outfitted with a wig is less pleasant, more unpleasant, and less
approachable than all other personalizations investigated, and the
most common theme that emerged from participants’ verbal and
written comments was their discomfort with the wig.
The reason for tension between operators’ preferences for
and interlocutors’ dislike ofwigs remains unclear. By prompt-
ing participants to adopt the perspective of a prospective operator
in addition to that of an interlocutor, Study 5 provided a more
in-depth look at how a person’s preferences for personalization
items might relate to their perceptions of personalized telepresence
robots. However, testing for correlations between participants’ se-
lection of wigs (selected vs. not selected) and their ratings of the



robot outfitted with a wig did not reveal any significant associations.
But, unlike the preferences of participants in Studies 1–2, Study 5
participants selected few personalizing items (M = 2, SD = 1) and
just 9% of participants selected wigs, resulting in limited statistical
power available for the correlational analyses. Correspondingly,
further investigation is warranted.

5.2 What is wrong with wigs?
Prior research on human-robot interaction has found that people
tend to struggle with making sense of whether telepresence robots
are people, machines, or something else [9, 30], and robots that
are simultaneously too humanlike and not humanlike enough can
provoke significant discomfort in observers [7, 10, 24]. Unlike other
personalizing items, wigs are made to replace hair, not just cover
heads – thus use of a wig in particular may have called too much
attention to the fact that the physical telepresence robot is not a
living, breathing person. For example, participants described the
personalized robots as both trying to be human (e.g., “the hair makes
it seem more real”, “seems as if the robot is trying to disguise itself
as not a robot”) and creepy (e.g., ”I think the ones that had the wigs
on were the creepiest things I’ve ever seen”). Wigs may also be per-
ceived more like prostheses than they are as clothing or accessories,
which can elicit uncanny valley-like aversion [13, 25]. This may also
explain why we did not observe significant, negative impacts of
other headwear (e.g., hats), as well as why we observed infrequent
selection (15%, 28%, and 0% of participants in Studies 1, 2, and 5) of
other hair-based items (e.g., facial hair). Careful consideration of
hair-based personalizations in relation to these hypotheses would
thus likely help illuminate the mechanisms underlying the different
reactions to personalization that we observed here.

5.3 Broader Implications
Though participant comments and ratings across Studies 3–5 reflect
negative perceptions of personalization, we did not observe any
significant differences in perceptions of the non-personalized robot
and the non-wig-wearing personalized depictions, suggesting that
personalization is not strictly negative. For example, prospective
operators in Studies 1–2 expressed substantial interest in person-
alization, and prospective interlocutors in Studies 3–5 expressed
some positive reactions to the use of clothing (e.g., “I really liked
the white shirt and red jacket combo. It’s extremely pleasant and
reminds me of someone who is going to be nice”). Moreover, the
attribution of social traits elicited by certain clothing choices may
benefit operators and interlocutors alike (e.g., automatic projection
that the operator is nice may elicit more prosociality from inter-
locutors which, in turn, may facilitate more effective interactions).

At the same time, operators’ natural personalization preferences
may not be well received by interlocutors. In particular, while the
majority of Study 1–2 operators gravitated toward wigs, wigs pro-
voked significant discomfort in interlocutors (Studies 2–5) suggest-
ing that wigs should likely be avoided in personalization. Moreover,
the sensitivity to superficial variation in clothing reflected by in-
terlocutors’ comments (e.g., the perception of the white shirt-red
cardigan combination as a “nosy old lady gardening outfit”) sug-
gests that attention to the remote social environment and co-present
interlocutors is important when personalizing a telepresence robot.

5.4 Limitations
While our findings speak to how onlookers may perceive robot
personalizations in ad hoc interactions with telepresence robots,
there are a number of limitations that highlight potential avenues
for further research. In particular, with the use of two distinct
setups across the five studies (in-person interactive studies and
non-interactive online surveys) it is possible that participants’ re-
sponses to the personalized robots were amplified or attenuated
relative to the specific context. For example, if wigs appear less
unpleasant in person, it may explain the differences in wig selection
among participants in Studies 1–2 vs. in Study 5. It is also possi-
ble that the online modality constrains imagination of the robot’s
physical presence, which may explain Study 5 participants’ limited
personalization preferences as prospective operators relative to
those of operators in Studies 1–2. Although we attempted to mini-
mize potential differences by including a video demonstrating the
Ohmni robot in operation at the start of the online survey, various
comments suggest that at least some participants saw the platform
as a robot and not a human proxy (e.g., “at the end of the day, I
want the robots to be themselves and not try to be human to please
me”). Thus, there is more exploration to be done of the effects of
the evaluation context (e.g., physically co-present interaction vs.
photo-based observation).

Another limitation of the current work is that we used a con-
strained set of personalization items rather than a larger, compre-
hensive collection. Thus, while our observations offer guidance
for future work (e.g., as no significant differences emerged across
outfits of varying gender typicality, it is unlikely that manipulating
shirt color will be a fruitful area of further study in understanding
perceptions of telepresence robot personalizations, at least in the
contexts studied here), broader exploration of robot personaliza-
tions is still needed. For example, colors have social meaning in
other contexts (e.g., sports teams, political parties). Also, people’s
perceptions may be influenced by both their gender and the ro-
bot’s gendering (e.g., [23]), as well as the congruence between the
gender of the depicted operator and the gender typicality of the
personalizations. Overall, the present work provides preliminary
identification of preferences for and impacts of personalization; still,
consideration of further social and cultural contexts is warranted.

6 CONCLUSIONS
This research was inspired by field observations we have made of
people spontaneously personalizing telepresence robots (e.g., scarfs
on Beams) in ways that differ from decoration of other robots (e.g.,
stickers on Roombas). To systematically explore how personaliza-
tion impacts embodied telepresence, we carried out two studies
of operator personalization preferences and three experiments on
interlocutors’ perspectives. Together, the results reveal that, while
personalization may improve operator presence and individuation,
it may not necessarily be well-received by interlocutors.
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A DESCRIPTIVE AND TEST STATISTICS
All main effects of personalization (personalized versus non-
personalized) on ratings of the included robot depictions in terms of
uniqueness, humanness, pleasantness, unpleasantness, and approach-
ability are reported in Section 3.2: Table 3, and the corresponding
descriptives are reported in Table 9 below.

Table 8 below reports the test statistics – F statistic, Greenhouse-
Geisser correction (where applicable), p-value, and effect size (η2p )
– for all main and interaction effects of the personalization ma-
nipulations in Studies 3–4 (headwear, outfit completeness, and
gender typicality). As Study 5 involved only one manipulation
of interest (headwear) all test statistics for Study 5 analyses of
variance are already reported (in Section 3.2: Table 4).

Descriptive statistics corresponding to the main effects of head-
wear (Studies 3–5) are reported in Table 10 below and results of
post hoc paired comparisons are reported in Section 4.2: Table 4
(wig vs. no headwear and wig vs. hat contrasts) and Table 11 below
(no headwear vs. hat contrasts). Descriptive statistics for and test
statistics from post hoc paired comparisons within the main effects
of outfit completeness (Studies 3–4) and the headwear × outfit
completeness interaction (Study 4) are reported in Tables 6–7. No
other main or interaction effects were observed.

descriptives contrast

shirt only plus shorts Md SE t p d

1 4.339 ± 1.092 4.511 ± 1.092 .172 .067 2.567 .015 .470
2 2.960 ± 1.644 3.171 ± 1.821 .210 .055 3.816 < .001 .335

Table 6: Descriptive statistics (M ± SD) for pleasantness rat-
ings (Study 3; Row 1) and humanness ratings (Study 4; Row
2) of the personalized robots outfittedwith a shirt and shorts
versus those outfitted with a shirt only, as well as test statis-
tics – mean difference (shirt plus shorts − shirt only), stan-
dard error, Student’s t statistic,p-value, andCohen’sd – from
post hoc comparisons thereof.

descriptives contrast

shirt only plus shorts Md SE t p d

none 2.904 ± 1.481 3.125 ± 1.702 .313 .074 4.209 < .001 .241
hat 2.977 ± 1.527 3.204 ± 1.789 .227 .074 3.066 .035 .288
wig 3.000 ± 1.681 3.092 ± 1.793 .092 .074 1.247 > .999 .111

Table 7: Descriptive statistics (M±SD) for humanness ratings
of the personalized robots outfitted with a shirt and shorts
versus those outfitted with a shirt only, by headwear (none,
hat, or wig), and post hoc, paired comparisons thereof in-
cludingmean difference (shirt plus shorts − shirt only), stan-
dard error, Student’s t statistic, p-value, and Cohen’s d .



Study 3 Study 4

F ϵGG p η2p F ϵGG p η2p

uniqueness

headwear 6.970 .783 .004 .194 28.609 .774 < .001 .182
headwear × outfit completeness 2.273 .142 .073 1.308 .255 .010
headwear × outfit completeness × gender typicality .787 .382 .026 1.405 .238 .001
headwear × outfit completeness × gender typicality .015 .692 .954 < .001 1.373 .255 .011
headwear × outfit completeness .240 .787 .008 2.695 .069 .020
headwear × outfit completeness × gender typicality .576 .454 .019 .222 .638 .002
headwear × outfit completeness × gender typicality 1.379 .260 .045 1.389 .951 .251 .011

humanness

headwear 1.304 .279 .043 .260 .801 .721 .002
headwear × outfit completeness 1.231 .276 .041 14.559 < .001 .101
headwear × outfit completeness × gender typicality 2.448 .129 .078 .261 .611 .002
headwear × outfit completeness × gender typicality 1.415 .251 .047 1.043 .938 .350 .008
headwear × outfit completeness .912 .408 .030 3.338 .037 .025
headwear × outfit completeness × gender typicality .144 .707 .005 .270 .604 .002
headwear × outfit completeness × gender typicality .069 .836 .905 .002 2.913 .056 .022

pleasantness

headwear 10.230 .808 < .001 .261 28.858 .723 < .001 .183
headwear × outfit completeness 6.637 .015 .186 .036 .849 < .001
headwear × outfit completeness × gender typicality .738 .397 .025 3.124 .079 .024
headwear × outfit completeness × gender typicality 2.513 .090 .080 .959 .917 .378 .007
headwear × outfit completeness .008 .992 < .001 .077 .955 .919 < .001
headwear × outfit completeness × gender typicality .187 .668 .006 .066 .798 < .001
headwear × outfit completeness × gender typicality 1.180 .805 .308 .039 .404 .668 .003

unpleasantness

headwear 20.970 .591 < .001 .420 56.095 .634 < .001 .303
headwear × outfit completeness 1.694 .203 .055 1.437 .233 .011
headwear × outfit completeness × gender typicality .067 .797 .002 1.437 .233 .011
headwear × outfit completeness × gender typicality 2.149 .787 .138 .069 .109 .946 .887 < .001
headwear × outfit completeness .268 .819 .722 .009 1.248 .289 .010
headwear × outfit completeness × gender typicality .870 .359 .029 1.195 .276 .009
headwear × outfit completeness × gender typicality .355 .703 .012 .079 .891 .906 < .001

approachability

headwear 7.093 .605 .008 .197 17.498 .666 < .001 .119
headwear × outfit completeness 1.260 .271 .042 .748 .389 .006
headwear × outfit completeness × gender typicality .069 .795 .002 .495 .483 .004
headwear × outfit completeness × gender typicality 3.240 .759 .061 .101 .639 .528 .005
headwear × outfit completeness .033 .967 .001 .563 .570 .004
headwear × outfit completeness × gender typicality .693 .412 .023 .064 .801 < .001
headwear × outfit completeness × gender typicality .044 .685 .902 .002 1.574 .209 .012

Table 8: Main and interaction effects of headwear (none, hat, or wig), outfit completeness (shirt only vs. shirt-plus-shorts), and
gender typicality (green vs. red top) in Studies 3–4. Baseline degrees of freedom for all main effects of and interactions with
headwear were (2, 58) in Study 3 and (2, 258) in Study 4, and, for all other effects, (1, 29) and (1, 129) respectively. In cases where
assumptions of sphericity were violated, a Greenhouse-Geisser adjustment (ϵGG ) was applied to the degrees of freedom and
p-values were adjusted accordingly.



Study 3 Study 4 Study 5

non-personalized personalized non-personalized personalized non-personalized personalized

uniqueness 3.750 ± 1.165 4.396 ± 0.994 3.723 ± 1.809 4.837 ± 1.267 4.210 ± 1.546 4.445 ± 1.226
humanness 2.167 ± 1.045 3.604 ± 1.395 2.085 ± 1.318 3.065 ± 1.558 1.820 ± 0.999 3.217 ± 1.535
pleasantness 4.000 ± 1.137 4.483 ± 0.797 4.138 ± 1.357 4.103 ± 1.320 3.830 ± 1.429 4.123 ± 1.122

unpleasantness 2.922 ± 1.083 3.132 ± 0.623 2.759 ± 1.584 3.666 ± 1.531 3.660 ± 1.443 3.977 ± 1.221
approachability 5.667 ± 0.922 5.527 ± 0.838 5.300 ± 1.471 4.788 ± 1.495 4.375 ± 1.254 4.530 ± 1.589

Table 9: Descriptive statistics (M ± SD) for ratings of the personalized and non-personalized robot in terms of their uniqueness,
humanness, pleasantness, unpleasantness, and approachability.

Study 3 Study 4 Study 5

none hat wig none hat wig none hat wig

1 4.292 ± 1.164 4.354 ± 1.068 4.583 ± 1.164 4.619 ± 1.525 4.754 ± 1.506 5.138 ± 1.489 4.355 ± 1.292 4.370 ± 1.300 4.610 ± 1.294
2 3.600 ± 1.480 3.658 ± 1.495 3.500 ± 1.593 3.060 ± 1.680 3.090 ± 1.730 3.046 ± 1.803 3.190 ± 1.579 3.300 ± 1.608 3.160 ± 1.697
3 4.550 ± 1.036 4.658 ± 1.006 4.067 ± 1.150 4.310 ± 1.502 4.185 ± 1.513 3.813 ± 1.605 4.235 ± 1.194 4.250 ± 1.228 3.885 ± 1.273
4 2.953 ± 0.739 2.942 ± 0.755 3.692 ± 1.135 3.351 ± 1.663 3.464 ± 1.715 4.184 ± 1.795 3.742 ± 1.335 3.795 ± 1.315 4.393 ± 1.305
5 5.583 ± 0.875 5.621 ± 0.828 5.283 ± 1.251 4.935 ± 1.597 4.881 ± 1.626 4.548 ± 1.785 4.555 ± 1.289 4.475 ± 1.301 4.095 ± 1.458

Table 10: Descriptive statistics (M ±SD) for ratings of robots with no headwear, outfitted with a cap, and outfitted with a wig in
terms of uniqueness (Row 1), humanness (Row 2), pleasantness (Row 3), unpleasantness (Row 4), and approachability (Row 5).

Study 3 (d f = 29) Study 4 (d f = 129) Study 5 (d f = 99)

Md SE t p d Md SE t p d Md SE t p d

uniqueness −.063 .082 −.760 > .999 −.139 −.135 .071 −1.889 .180 −.166 −.015 .072 −.207 > .999 −.021
pleasantness −.108 .139 −.778 > .999 −.142 .125 .068 1.840 .201 .161 −.015 .088 −.170 > .999 −.017

unpleasantness .011 .133 .084 > .999 .015 −.113 .085 −1.323 .561 −.116 −.053 .086 −.620 > .999 −.062
approachability −.037 .098 −.382 > .999 −.070 .054 .071 .761 > .999 .067 .080 .087 .918 > .999 .092

Table 11: Post hoc comparisons (mean difference, standard error, Students’ t-statistic, p-value, and Cohen’s d) of participants’
ratings of the personalized robots with no headwear vs. robots outfitted with hats for each significant main effect of headwear.
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