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Abstract to the authors, this difference in slant estimatieifects that

social support, as a social resource, can comperthat

In this study, we tested the hypothesis that soelationships potential effort associated with climbing the halhd thus
affect the perception of distance. When participamagined reduces its perceived steepness.

passing through a wall and a disliked-person, tergeived In some cases, however, the social constraintsciased

shorter aperture widths than when they intendedpdss . . . .
between a wall and a liked-person, This result oleerved with a given action constitute a cost rather thaesource.

only for passable apertures suggesting that sooiatraints Previous works suggest that people maintain a pafso
may influence visual perception 0n|y when pe0p|m ca Space around them and that they feel dISCOI’nfOI’thhe

actually perform this action. We discuss the resaticording someone invades this space (Hayduk, 1983). Moretivisr
to an embodied approach to visual perception ksat with an discomfort seems to increase as the physical ietsopmal
alternative explanation in terms of possible demand distance decrease (Hayduk, 1981). Interestinglye th
characteristics. We also discuss some methodologmats discomfort associated with personal space invaséems to

supposed to improve the validity of such experiment vary according to the social relationship (Sundstré&

Keywords: Space Perception; Embodiement, Psychosocial Altman, 1976). Consistent with these findings, weently
Resources; Affective Closeness; Demand Charadbsrist observed that peop]e’s action-scaled perceptioa Bpace
between two acquaintances is correlated with the
participants’ affective closeness toward these akcjances
Introduction (Morgado et al., 2011). Indeed, the closer pardicip felt to
According to Proffitt and Linkenauger (2013) theswél I:Z:Isrsr?:gtsessm;ﬁﬁ,retgZprggge%azﬁzalﬁetlheisszgce ebel m‘z
perception of space depends on the phenotype of tQO pass. These results might suggest that panttipa

perceiver. More precisely, the optical informatiwould be erceived the space between the two classmateqsoie
scaled on the morphological, physiological, andavéral Fhe aperture pdth differently because of thfetﬁé
properties of the body. For instance, decreasinuplpés feeling ure width) di y u

ability to reach an object leads them to perceivasibeing In the present study, we aimed to investigate firth

farther away (e.g., Lourenco & lLongo, 2009; Morgado whether social relationships influence the visugicpption

Gentaz, Guinet, Osiurak, & Palluel-Germain, in pjes of an aperture between a wall and an acquaintavioee
Previous works tried to extend this account to the P q

influence of social factors on visual perceptiorh&@bon, prec[(sely,b rz{artmlp?r?ts .h?d tofesnmﬁ\te éh&a;wt%h aa
2009; Harber, Yeung, & lacovelli, 2011; Morgado, IMt, ?per ure ek_vveen I?kptljc ure ora wa and. liked man
Gentaz, & Palluel-Germain, 2011). For example, &ihn lgure €evoxing a liked person or a disiiked person.

Harber, Stefanucci, & Proffitt (2008) observed tpabple E)argﬁf\,?ni:,ﬁo t':d'C:;id II)Lhre ﬁpe&ﬁfsi\;vaﬂgd?ﬁgth the
underestimate the slant of a steep hill when they a pass. yp

accompanied by a friend instead of being alone.oAting participants from the disliked-person group shqueédceive
' smaller apertures than participants from the likedson
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group. Moreover, this study aimed to replicate ahserved
correlation between affective closeness and theghslgty
judgments.

Method

Participants

Sixty undergraduates (52 femalddyge = 21, SDage = 3)
from the University of Grenoble took part in thigeriment
for course credit. The participants had normal arected-
to-normal vision, as indicated by self-report. Nohad
participated in our previous study. The presentlystwas
conducted in accordance with the Declaration ofshiél
and with the understanding and the written consémach
participant. It was approved by the local ethiceputtee of
the LPNC (CNRS and the University of Grenaoble).

Apparatus and procedure

To manipulate social relationships, we chose toausienilar

dimensions of the two pictures were identical (heid.69
cm, width: 41.5 cm). The instructions were projdote the
screen at the beginning of this task. Throughoig task,
participants had to imagine the previously chosen
acquaintance in place of the human figure projectedhe
screen. Since the constraints of a given actiduente the
perception mainly when people intend to perforrs #gtion
(e.g., Witt, Proffitt, & Epstein, 2005), participanhad to
imagine passing through the aperture between thleawd
their acquaintance before each width estimationce&Sarm
posture seems to influence perceived aperture width
(Stefanucci & Geuss, 2009), participants had tqokibeir
arms along their body. To estimate the aperturethsid
participants completed a visual-matching task &aimilar
measure see Stefanucci & Geuss, 2009). The expaeme
stood at 190 cm from the participants’ right sided a
progressively unrolled a tape measure located &t d8
from the floor. Participants had to stop the experter
when they considered that the length of the tapasore
was equal to the aperture width. To reduce the npiele
experimenter effect on participants’ estimationde t
experimenter could not see which aperture width the

mental imagery task as the one used by Schnalll.et garticipants had to estimate. Moreover, the expemier

(2008). Participants sat down in front of a comptive the
mental imagery task. Headphones provided the ictsbns
to the participants who were randomly assigned he t
disliked-person or the liked-person group (respebtfi n =

tried hard to keep his gaze on a fixed point in wal in
front of him while unrolling the tape measure. Keit the
experimenter, nor the participants could see tlagwation

of the tape measure during the estimations. The

31 andn = 29). Using headphones enabled the experiment@xperimenter could only see the measure aftergjatits
to be blind to experimental groups while increasingwere satisfied of their estimation to record it the

standardization of the instructions.

The instructions indicated that the experiment eoned
visual perception of space and that participantaldvbave
to estimate the width of an aperture between aiggcdf a
wall and a human figure. Instructions underlineat trecent
studies indicated that such a task is too diffiaulartificial
situations. Supposedly to make the task more Hatiley
had to imagine that the human figure was an actprzie.
At the beginning of the mental imagery task, pgvtats
had to complete a relaxation exercise. Then, ppaits in
the disliked-person group had to choose an accusiet

computer. Then, participants made a “yes” or
passability judgment (Warren & Whang, 1987) to aadé if

the aperture was wide enough to allow them to grassigh

it without rotating their shoulders. The experinent
recorded this judgment and launched the next trial.
Participants completed 32 trials including 4 preetirials
and 28 test trials. The actual aperture widths uUsedhe
test trials ranged from 30 cm to 95 cm with a 5atap. The
actual aperture widths used for the practice t@dscm, 39
cm, 52 cm, 82 cm) were randomly selected among this
range of width and were the same for all the pgsiuts.

no

who they did not like at all and who made themThe actual aperture widths were randomly presedteihg

uncomfortable. In contrast, participants in thestiperson
group had to choose an acquaintance that they lieed
much and who made them feel good. Participanticiakie
all the time they needed to choose this acquaiptama
they pressed a key to hear the next instructiohenTthey
had to imagine the presence of this acquaintancie wh
thinking about their feeling toward this person, ileh
visualizing his or her physical appearance, and lewhi
keeping in mind how they usually interact with tpisrson.
At the end of this mental imagery task, the ingioms
indicated that participants had now to estimatertape
width and they had to keep in mind a picture of ¢thesen
acquaintance.
For the perceptual task, participants stood atm.Th

front of a white screen on which the picture of allvand
those of a human figure were projected (Figurelhe T

the practice and test trials.

™

Figure 1: Experimental setup and device (P: paidici;
E: experimenter).
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Immediately after the completion of the perceptiaask,
the experimenter asked participants if the ovgradcedure

participants ffjikea = 29, Ngsikea = 27). We considered
participants as suspicious when they indicated thay

was clear and probed them for suspicion about théhought that we aimed to test the effect of so@ktionship

hypothesis. The experimenter asked two questionthdo
participants: (1) “In your opinion what hypothegstested
in this study?” (2) “Do you think that some aspeatshe
experiment could have influenced your responses8o/f
what were these aspects?” Then the experimenterded
participants’ shoulder width as the distance bebhnbe tips
of the two humerus. Finally, participants sat doemd
answered a post-experimental questionnaire prajewntehe
screen. The items of this questionnaire were gather
together by themes which were presented in a foeker:
(1) impressions about the mental
information about the chosen acquaintance, (3)qiesaints’
feelings toward the acquaintance, (4) participapteferred
interpersonal distance with the acquaintance (feinalar
measure see Pedersen, 1973), (5) participants’iqatys
state, and participants’ mood. Items, however, wer
randomly presented among the themes.

Results

We conducted a set of t-tests to check the effectss of
our experimental manipulation with Social Relatiopsas a
between-group factor and the different items of post-
experimental questionnaire dependent variables.
participants in the liked-person group indicated reno
positive feelings toward their acquaintanbé£ 4.42,9D =
.34) than those in the disliked-person groMp=2.46,3D =
.36), t(56) = 21.32,p < .001,#2 = .89. In line with the
literature (Sundstrom & Altman, 1976), participaimsthe
liked-person group preferred keeping a signifioastiorter
interpersonal distance with the acquaintamde=(30.02,SD

= 22.26) than those of the disliked-person grolp =%
141.83,SD = 44.69),t(56) = -12.19,p < .001,#? = .73.
Participants in the liked-person group indicateditgmore
frequent contacts with the acquaintanté € 3.17,SD =
1.05) than those of the disliked person gravp=1.86,SD
.85), t(56) 5.19,p < .001, 2 .73. Moreover,
participants in the liked-person group indicatedct tithe
pictures generated during the mental imagery taskew
more pleasant\| = 4.6,SD = .49) than those in the disliked-
person groupM = 2.11,SD = .59),t(56) = 17.28p < .001,
n? = .84. There was no other significant differefice the
other items of the post-experimental questionndire.,
duration of the relationship, mood, vividness af tmagery
task, easiness to imagine the target person, asidess to
imagine passing through the aperture). It is notdwo
however, that it was marginally easier to imagine liked
person M = 3.23,SD = 1.22) than the disliked ond(=
2.64,5D = 1.25)t(56) = 1.82,p = .07,7% = .06.

An inspection of the Studentized deleted residaalthe
aperture width estimations revealed the presencéwof
outliers (see Judd, McClelland, & Ryan, 2009). Theyre
excluded of the subsequent analyses. Two otheicipants

imagery task, (2 *-

Tt

on the perception of aperture or when they indatdteat
social relationship was an aspect that influenchkedirt
estimations. In spite of our cover story, 39.29 %oar
participants suspected the true purpose of theystud
Moreover, there were more suspicious participantshe
disliked-person group (55.56 %) than in the likexigon
group (24.14 %)t(54) = 2.49p < .02,42 = .10.
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Figure 2. Perceived distance as a functioAatial
Aperture WidthandSocial Relationshigerror bars denote
standard errors of the means.
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We conducted an analysis of variance (ANOVA) with
Social Relationship (liked person, disliked pers@s) a
between-subjects factor and Actual Aperture Widh ¢m,

35 c¢m...90 cm, 95 cm) as a within-subject factor. The
Estimated Aperture Width was the dependent variable
Given that the exclusion of all the suspicious ipgrants
would lead to decrease dramatically the statistficaler of
the analysis, we entered Suspicion (suspicion Ws. n
suspicion) as a covariate in this analysis. We alstered
Shoulder Width as a covariate since this variablkriown

to influence perceived aperture widths. This arialys
revealed that participants in the disliked-persamug
estimated shorter aperture widthd € 58.5,SD = 1.35)
than those of the liked-person grol € 61.5,SD = 1.51).
However, this main effect of social relationship swaot
statistically significantfF(1, 51) = 2.21p < .14,%2 = .04.
Neither the main effect of suspicion, nor thoseslobulder
width were significants > .1). The main effect of Actual
Aperture width was significanE(13, 663) = 7.31p < .001,

n? = .13. Interestingly, the interaction between uatt
aperture width and social relationship was sigaificF(13,
663) = 2,p < .02,#2 = .04 (see Figure 2). This seems to
reflect the fact that participants in the dislikeerson group
tended to estimate shorter aperture widths thasetlod the

were also excluded because of a power cut during daliked-person group for the aperture judged wideughoto

collection. After these exclusions, it

remained 56pass,F(1, 51) = 3.08p < .09,#2 = .06, but not for those
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judged too small to pasB(1, 51) = .68p < .41,5? = .01.
Importantly, the interaction between the actual riape

One might be willing to explain our results in terof the
ease to keep in mind the person stimulus. For miestait

width and the social relationship did not depend ormight be easier to imagine the disliked-person thizam
suspicion [ = .73). Moreover, these results did not changdiked-person given the literature on attention tegative

dramatically when we controlled for the easinessragine

stimuli (e.g., Smith, Cacioppo, Larsen, & Chartra@@03).

the target person. We also conducted an ANOVA withf so, such a difference might explain our resulise data

social relationship as a between-subject factor el
percentage of “yes” passability judgments as a nidget
variable. We also entered suspicion and shoulddthwin
this analysis to statistically control for theserighles.
Although the percentage of “yes” passability judgisevas
smaller for the disliked-person groupM (= 53.32,SD =
4.33) than for the liked-person groum (= 60.36,D =
4.89), this difference was not significaptX .74).

Neither the correlation between the familiarity lwihe

from our post-experimental questionnaire, however,
indicated that the difference between the dislikedson
and the liked-person groups for the vividness efithagery
task was not significant. In contrast, it was maadly easier
to imagine the liked-person than the disliked one.
Importantly, the interaction between the actual riajre
width and the social relationship remained sigaificwhen
we statistically controlled for the easiness to gima the
target person. In the same vein, one might alsokewnood

acquaintance and the percentage of “yes” passabilitas a potential confound in our results since mamhs to

judgments, nor those between the preferred intsopet
distance and the percentage of “yes” passabilitgjuents
were significant { = -.08,p = .71 andr = -.22,p = .28
respectively). Interestingly, the correlation betwethe
affective closeness and the percentage of “yessgimkty
judgments was significant for the participants inet
disliked-person groupr = .64,p = .01), but not for those in
the liked-person group E -.42,p = .23). Importantly, this

influence visual perception of space (e.g., Riener,
Stefanucci, Proffitt, & Clore, 2011). However, opost-
experimental did not provide any support for thHteraative
explanation.

Durgin et al. (2009) underlined the necessity tetmto
account the suspicion of the participants in stadigout the
influence of the action capabilities on visual ggriion of
space. According to their concerns, the large nundfe

pattern of correlations remained the same when wsuspicious participants in our sample rises angtlossible

statistically controlled for the shoulder width dhe
participants and for the suspicion.

Discussion

When participants intended to pass between a wall &
disliked-person stimulus, they tended to estimdterter
aperture widths compared with when they intendefass
between a wall and a liked-person stimulus, buty daf
passable apertures. As observed in our previoudy stu
(Morgado et al., 2011), we also observed a positiv
correlation between the affective closeness andepéage
of “yes” passability judgments. More precisely, ttleser
participants felt to the acquaintance, the moresalale the
aperture appeared. Surprisingly, it was only troe the
participants in the disliked-person group, butfootthose in
the liked-person group. At a first glance, thesailts seem
consistent with the social extension of the phapioty
account of perception (Proffitt & Linknauger, 2013)
According to this account, the anticipation of pera space
invasion might lead to perceive shorter aperturdthg in
the presence of disliked persons than in the poeserf
liked ones.

The observed interaction between the actual apmertu
width and the social relationship is consistenhvgtevious
results suggesting that the constraints relateahtmtended
action influence visual perception only when peopén
actually perform this action (Lessard, Linkenaugér,
Proffitt, 2009). The correlation between affectsleseness
and passability judgments observed only with dédik
persons might also suggest that affective closeises®re
relevant for passability with disliked persons camgal with
liked ones.

explanation for our results in terms of demand
characteristics. Demand characteristics refershi dues
which provide an experimental hypothesis to
participants (Orne, 1962). Moreover the large numise
suspicious participants in the disliked-person greuggests
that these participants were more likely to be céfé by
demand characteristics. Thus, they could have eetlugir
width estimations and adjust their passability jmeégts in
line with their guess about our hypothesis. If #sithe case,
one could argue that the interaction effect betwéen
actual aperture width and the social relationshiputd
depend on whether participants were suspicious atr n
Interestingly although the interaction between alctu
aperture width, social relationship, and suspicices not
significant, the increasing difference with theuadtaperture
in estimated aperture width between the dislikedsqe and
the liked-person groups seems to be present for
suspicious participants only. Even if these resates only
descriptive, it is important to underline the fdabat our
study was not primarily designed to test such adiway
interaction. Considering our sample size, a lacktafistical
power needed to test such an interaction mighta@xghis
jnon-significant result. Another important limit ie$ on the
fact we used very basics questions to probe thgicgas of
the participants. Further studies primarily desiyne test
the relevance of the demand characteristics ineptian
studies will have to use a more sophisticated post-
experimental questionnaire.

One could also argue that the experimental demautldei
liked-person and the disliked-person group was shme
since the two groups had to imagine the presencanof
acquaintance. Yet, we observed more suspicion & th

the

the
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disliked-person group than in the liked-person ambkich
means that demand cues are not equally spreathiatiovo
groups or at least that the participants' receptito these

using a quasi-control group as proposed by Orné2A)Ler
with a post-experimental questionnaire. Interesgingve
can also reduce the receptivity of the participaotshe

cues are different between the two group. One plessi critical cues by diverting their attention with égtive cues.

explanation of this asymmetry might

rely on anWih such a “red herring technique”, Laney et &0Q8)
inconsistency between the cover story and the kedli

succeed in reducing the suspicion of the parti¢gpatout

group. More precisely, participants could have fbun their hypothesis. They used a traditional coverysto hide

paradoxical to imagine the presence of a dislikesqre to

the purpose of their study, but in addition theglucled

make the task more natural. Such asymmetry hasrtanqgo  perceptible cues suggesting that the study hadhanot

implications for studies contrasting positive anggative
experimental manipulations and
encouraged to find a way to rule out this potertgaifound.

In spite of the limits of our study, it highlightise need of

purpose (i.e., the red herring). Importantly, tréd herring

researchers showdd Irannot be confounded with the true purpose of tteidies

so that any demand bias in favor of the red hercaugnot
lead the participants to confirm the true purpose.

using a systematic and standardized post-experghent The second variable is the participants’ motivatimn

guestionnaire in perception studies. Indeed, wekthhat
dealing with the demand characteristic explanati@ed
more than just indicating that participants werebgd for
suspicion. For instance, it seems that participaetsl to
admit their suspicion more
experimental questionnaire than in a face-to-faterview
with the experimenter (Blackhart, Brown, Clark, leg &
Shell, 2012). Thus it is important that the perispt
researchers take into account such results whgnpitube
their participants for suspicion. One could doubthe use
of questionnaire to deal with the demand charasttesi for
at least two reasons. The first reason is thateifnahd
characteristics exert an implicit influence on

participants’ behavior, the participants should betaware
of this influence. Thus the interest of simply agkpeople
about this influence with a post-experimental goestaire
should be highly limited (e.g., Nisbett & Wilson977).
However, the fact that much of the demand bias Ishoe
implicit is not guaranteed. Moreover, even if ormmgiders
demand bias as implicit, the demand characteristitich

comply with the demand cues. Indeed, without such a
motivation, the receptive participants have no oeaso

comply with demand cues. Allen (2004) in his post-
experimental questionnaire used some items aboet th

in a computerized postmotivation of the participants to comply or not hwiivhat

they thought was expected.

The third variable is participants’ ability to voltarily
modify their responses according to the demand.clies
question of this ability is highly relevant in befaral
research and seems to be ignored by researcheksgan
the so called low-level processes. Such tendenayhtmi
relied on a confusion between what it is studiegl (& low-

thelevel process) and the way by which we have actetss

process (i.e., a response). Yet, even if visuatqion
implies low-level processes that some authors densas
cognitively impenetrable (e.g., Pylyshyn, 1999),e th
response of the participants might rely on a vannmotor
act. In that case, as in the cases of visual-magcbstimate
of or affordance judgments, participants might hake
opportunity to voluntarily influence their respoase

produce this bias can be perceived explicitly by th Assuming that any response used to study a low-leve

participants. Thus using a post-experimental-qoaesgire
remains useful to assess the receptivity of thégieaints to
the demand characteristics. The second reasorahdead
scholars to doubt the usefulness of the post-expetal

guestionnaire is the fact that such questionnaptures the
impression of the participants after the experimentis

possible that some participants did not think vemych

about the hypothesis during the experiment and tihat
post-experimental questionnaire increases theipisios

when they answer to it. Horvat (1986) observed, éwaw,

that care in the design of the questionnaire arttlércoding
of the responses can improve the reporting of sugpicion
and decrease the reporting of false suspicion.

The use of theoretical accounts of demand biasprdve
post-experimental questionnaire and experimentsigdeis
particularly relevant (e.g., Allen, 2004; for a iew see also
Strohmetz, 2008). According to such accounts, tasicter
that there is a risk of demand bias, researcheve ha
consider three critical variables. The first valgahs
receptivity of the participants to the demand cu€ke
presence of such cues can lead the participargadss the
hypotheses. We can assess the receptivity of thieipants

process is not sensitive to response bias is agtctaim
and had to be examined for each response or &t fieas
each category of response.

Finally, we observed mixed evidences supportingidiea
that social relationships influence the visual peton of
distance. We have, however, to qualify this coriolus
according to the potential implication of a demdnids in
our results. To conclude, if overgeneralizing tRplanation
in terms of demand bias to experiments with vefjedént
experimental design is flawed, ignoring the potnti
presence of a demand bias in an experiment is atso
important concern.
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