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a b s t r a c t

We propose that spatial imagery is systematically linked to stereotypic beliefs, such that more agentic
groups are envisaged to the left of less agentic groups. This spatial agency bias was tested in three studies.
In Study 1, a content analysis of over 200 images of male–female pairs (including artwork, photographs,
and cartoons) showed that males were over-proportionally presented to the left of females, but only for
couples in which the male was perceived as more agentic. Study 2 (N = 40) showed that people tend to
draw males to the left of females, but only if they hold stereotypic beliefs that associate males with
greater agency. Study 3 (N = 61) investigated whether scanning habits due to writing direction are
responsible for the spatial agency bias. We found a tendency for Italian-speakers to position agentic
groups (men and young people) to the left of less agentic groups (females and old people), but a reversal
in Arabic-speakers who tended to position the more agentic groups to the right. Together, our results sug-
gest a subtle spatial bias in the representation of social groups that seems to be linked to culturally deter-
mined writing/reading habits.

! 2009 Elsevier Inc. All rights reserved.

Events, including social events, evolve in time and space. The
same holds for mental images that generally have a temporal
and a spatial component. Regardless of whether we imagine armies
going to war or children playing, we envisage their actions embed-
ded in space. Whereas space is an essential topic in other fields of
psychology, including cognitive psychology, neuro-psychology,
and psychology of the arts, social psychologists have generally
dedicated little attention to spatial aspects of social cognition, with
the possible exception of recent theorizing on embodied cognition
(e.g., Barsalou, 1999; Richardson, Spivey, Barsalou, & McRae, 2003;
for a review see Smith, 2005) and on the face-ism effect that fo-
cuses on the social implications of showing proportionally more
face than body in a person’s visual representation (e.g., Archer,
Iritani, Kimes, & Barrios, 1983; Kolbe & Albanese, 1996; Schwarz
& Kurz, 1989).

Although generally ignored by social psychologists, spatial
biases may have interesting consequences for social cognition. In
fact, spatial arrangements may represent a subtle way to commu-
nicate differences between groups, thereby contributing to the
maintenance of the status quo of the existing social structure.

In this article, we will focus on the horizontal dimension and
ask which groups will occupy the left vs. right position in our men-
tal images. We will argue that people think of individuals and
groups as located in space and that the imagined spatial relations
between them are by no means arbitrary, but reflect stereotypic
beliefs related to agency. We will first briefly review relevant find-

ings on horizontal spatial asymmetries reported in the cognitive
literature, followed by a discussion of theoretical explanations.
We will then introduce the spatial agency bias (SAB) according to
which stereotypically agentic groups are preferentially located to
the left of less agentic groups (see Chatterjee, 2002) and report
three studies testing this hypothesis.

Spatial biases in the processing of physical stimuli

A very robust and pervasive finding, emerging from different
research paradigms in cognitive and neuro-psychology, is the ten-
dency to imagine events preferentially as evolving from left to
right, at least in Western cultures. For example, when asking peo-
ple to draw scenes corresponding to minimal subject–verb–object
phrases (e.g., Fabio feeds the dog), a vast majority of respondents
will position the sentence subject (Fabio) to the left and the sen-
tence object (dog) to the right (Chatterjee, Southwood, & Basilico,
1999). In a similar vein, inhibition of return, that is the tendency
to orient attention to novel locations rather than to return to pre-
viously attended locations, is stronger when the sequence of
stimuli have a left-to-right (LR) trajectory (Spalek & Hammad,
2004). Similar asymmetries emerge for the representational
momentum phenomenon, namely the tendency to memorize
the final position of a moving object as slightly further along
the implied path (Freyd & Finke, 1984; Hubbart, 2005). Again, this
systematic error is stronger for LR motion (Halpern & Kelly,
1993). Also, research on the imaginary number line (with small
numbers envisaged to the left, large numbers to the right, see
SNARC effect, Dehaene, Bossini, & Giraux, 1993) suggests a LR tra-
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jectory prominence. The same is true for studies on the percep-
tion of time showing that, in LR writing cultures, time is envis-
aged as flowing from LR (Boroditsky, 2001; Gevers, Reynvoet, &
Fias, 2004; Santiago, Pérez, Lupiáñez, & Funes, 2007; Tversky,
Kugelmass, & Winter, 1991). Interestingly, research on art appre-
ciation shows a very similar pattern, with observers focussing
initially on the left side of their visual field and subsequently
shifting attention from L to R (Elkind & Weiss, 1967; Heron,
1957).

Together, these and other findings suggest that observers
explore space with a LR trajectory and process physical stimuli eas-
ier when they follow a LR (rather than RL) vector, at least in cul-
tures in which language is read/written from LR. Why should this
be the case?

Theoretical explanations of spatial asymmetries

In many of these different areas of research, hemispheric spe-
cialization was initially considered a strong candidate for explain-
ing the obtained results (e.g., Chatterjee, 2001; Chatterjee et al.,
1999; Jackendoff, 1996). However, cross-cultural research has of-
ten found total, or at least partial, reversals in cultures where lan-
guages are written from right to left (RL), such as Arabic, Hebrew,
or Urdu, suggesting that language-related scanning habits play an
important role in such spatial asymmetries. Indeed, reversals have
been reported in many different areas of psychology and on differ-
ent tasks, including inhibition of return (Spalek & Hammad, 2004),
representational momentum (McBeath, Morikawa, & Kaiser, 1992),
imaginary number line (Dehaene et al., 1993), visual imaging of
subject–verb–object sentences (Maass & Russo, 2003), and draw-
ing, exploration of art, and esthetic preferences (e.g., Chokron &
De Agostini, 2000; Nachshon, 1985; Nachshon, Argaman, & Luria,
1999; Tversky et al., 1991). Some studies also suggest that cul-
ture-specific asymmetries in space perception and directional ten-
dencies only occur after learning to read and to write, as in the case
of Fagard and Dahamen’s (2003) study comparing French and Tuni-
sian children, suggesting that writing/reading habits are implicated
in spatial bias.

Why should writing direction affect spatial processing in tasks
that have little or nothing to do with writing? From an embodi-
ment perspective, the very mechanism of writing and the visual
scanning while reading lead to a generalized habit of exploring
space in a specific direction (either LR or RL, depending on the lan-
guage). Starting from elementary school age, people in developed
countries spend a remarkable amount of their time reading and
writing.1 In this way, scanning habits become so pervasive that
they create a general spatial scheme that then generalizes across
tasks.

Besides the mechanical aspects of writing and the visual aspects
while reading, there is an additional, linguistic factor that may con-
tribute to a generalized spatial schema for action, namely the order
in which agent and recipient are mentioned in standard active sen-
tences (for a discussion of agency see Duranti, 2004). In Indo-Euro-
pean languages, the agent typically occurs in the subject (or
nominative) position, at least in active sentences, whereas the pa-
tient occurs in the object (or accusative) position (e.g., Nausicaa
teases her father). Obviously, there are numerous exceptions to this
general rule (e.g., passive voices, intransitive verb phrases or stra-
tegical ordering of the words). However, as a general rule, in the
majority of active phrases describing interpersonal actions, the

agent is likely to occur in the subject position and the patient in the
object position.

This has direct implications both for the time and the space
dimension, considering that the sentence subject precedes the sen-
tence object in most languages. With the exception of few lan-
guages spoken by relatively small language communities (Fijian,
Malagasy, Xavante, Hixkaryana, Dyrbal), in the majority of known
languages the subject precedes the object in standard active sen-
tences, regardless of whether the verb is placed between subject
or object (e.g, English, French, Chinese), whether it follows the ob-
ject (e.g., Japanese, Turkish) or whether it precedes both subject
and object (e.g., Hawaian). In terms of spoken language, this im-
plies that the agent is mentioned before the patient, whereas spa-
tially, this implies that in LR languages, the agent is likely to appear
to the left of the patient, with the action flowing from LR. In line
with this idea, simple (orally presented) subject–verb–object
phrases are imagined and drawn in a way that the agent is posi-
tioned to the L of the patient (Chatterjee et al., 1999). In languages
like Arabic, Hebrew, Urdu or Farsi, the same temporal ordering of
subject and object will lead to an opposite spatial arrangement,
so that the action is likely to flow from R (agent) to L (patient).
Indeed, in such languages the subject of subject–verb–object
phrases is generally envisaged to the right of the object (Maass &
Russo, 2003). Thus, scanning habit and the standard ordering of
subject (agent) and object (recipient/patient) may jointly contrib-
ute to the culture-specific spatial biases reviewed above.

Extrapolating to the social domain: the spatial agency
hypothesis

Extrapolating from this general rule, we hypothesize that school
children and adults raised in LR languages will form mental images
that mirror the thematic role assignment of their language, thus
envisaging more agentic individuals or groups to the left of less
agentic ones. Chatterjee (2002), focusing on spatial orientation in
portraits, was probably the first to propose a systematic link be-
tween stereotypes and spatial imaging. He hypothesized that, if
there is a general LR scheme for action, then stereotypically more
agentic targets should be portrayed facing R, less agentic targets
facing L (as seen from the perspective of the observer). His account
was able to explain why men are less likely to be portrayed facing
left than are women who are overwhelmingly portrayed in that
direction (Chatterjee, 2002; Gordon, 1974; Grüsser, Selke, & Zynca,
1988; Humphrey & McManus, 1973; Suitner & Maass, 2007; ten
Cate, 2002). According to Chatterjee this bias is the combined effect
of stereotypes associating men with greater agency and a diffuse
LR scheme for action.

Although Chatterjee’s (2002) prediction was mainly concerned
with head rotation in portraits, his argument can, in principle, be
extended to any mental representation involving social groups that
differ in agency. Decades of research on stereotype content demon-
strates that most groups can be classified along two basic dimen-
sions, namely competence, instrumentality, masculinity or
agency on one side and warmth, expressiveness, femininity or
communality on the other (Fiske, Cuddy, Click, & Xu, 2002; Fiske,
Xu, Cuddy, & Click, 1999; Judd, James-Hawkins, Yzerbyt, & Kashi-
ma, 2005). Emblematic is research on gender stereotyping (includ-
ing self-stereotyping), showing that males are generally associated
with higher levels of agency and activity than females (Abele,
2003; Bakan, 1966; Conway, Pizzamiglio, & Mount, 1996;
Else-Quest, Hyde, Goldsmith, & Van Hulle, 2006; Spence & Helmr-
eich, 1978; Spence, Helmreich, & Stapp, 1974, for an overview). If
males are perceived as more active than women, then it would
not surprise if, in our mental images but also in representations
such as art work, films etc, males occurred more often in the more

1 For instance, focussing exclusively on books that are only a small portion of
printed material, British citizens spend approximately 5.5 h per week reading, with
women (6.7 h) reading more than men (4.2 h). Reading statistics for European
countries can be found in the following website: http://www.readingeurope.org/
observatory.nsf/.
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agentic left position than females. Thus, our first prediction is that,
following the general LR scheme of action in Western cultures,
people will envisage intergroup situations so that the more agentic
group (males) is envisaged to the left, the less agentic group
(females) to the right. Second, this systematic bias, which we will
refer to as spatial agency bias (SAB), should be closely linked to
stereotypic expectations, such that only people endorsing the
agency-related stereotype should show the spatial bias.

Overview of research

In order to test this possibility, we conducted three studies.
The first study consisted of two content analyses investigating
images of male–female pairs (such as Adam and Eve) in order
to test whether the male was over-proportionally portrayed to
the left of the female. In the second study we investigated our
hypotheses experimentally by asking lay people to draw scenes
involving male and female teams. We also assessed their beliefs
concerning gender differences, considering that SAB is predicted
only for those who endorse traditional stereotypes. A final study
intended to test the possible mechanisms driving the observed
asymmetries, by comparing Italian-speakers whose native lan-
guage is written/read from LR and Arabic-speakers whose native
language is written/read from RL. If culturally determined scan-
ning habits are responsible for the SAB, Italians and Arabs should
show opposite biases.

Study 1A: Adam and Eve

The aim of our first study was to test the positioning bias
regarding males and females in art production. The advantage
of analyzing artwork is that, on one side, the hypothesis can
be tested on already existing material that was created for rea-
sons unrelated to psychological experimentation. On the other
side, it offers a much wider historical perspective as it allows
to go back in time and to investigate spatial positioning biases
over centuries.

Different from previous research investigating head rotation in
portraits of individual women or men, we were interested in the
global spatial positioning in paintings in which both a male and
a female were depicted. Assuming (a) that the more agentic person
will occupy the left position and (b) that men are stereotypically
perceived as more agentic than women, we expected males to have
a higher likelihood than females to be placed on the left. To our
knowledge, this question has rarely been investigated, an excep-
tion being the analysis of the Annunciation, showing the angel
Gabriel together with the Virgin Mary. McManus (2005) reports
that in 97% of the 209 paintings considered, the angel enters from
the left (from the perspective of the observer) whereas the Virgin
Mary is located to the right. Although consistent with the SAB
hypothesis, this finding may either be due to the more active role
of Gabriel in this specific scene, due to his sex, or both. To untangle
these explanations, we decided to analyze paintings in which
males and females display a similar degree of (in)activity (for
example both standing).

In order to test this hypothesis, we selected art work of what we
believe is the most emblematic representation of man and woman
in Western civilization, namely Adam and Eve. We therefore ana-
lyzed images of the couple available on the web (Google Images),
hypothesizing that Adam would be positioned to the left of Eve
more often than vice versa. Since word order regularities are rather
common (McGuire & McGuire, 1992) and are systematically linked
to spatial representation (Chatterjee et al., 1999; Maass & Russo,
2003), we varied the order in which Adam and Eve were men-
tioned in the search (Adam and Eve vs. Eve and Adam). If spatial
positioning of Adam and Eve varied as a function of keyword order

this would suggest that the bias is due to a linguistic order effect
rather than to stereotype content concerning gender differences.

Method

Materials were selected through a Google Images search using
‘‘Adam and Eve” and ‘‘Eve and Adam” as key words (search done
in January 2006, using the Italian version of Google). All 120
images appearing on the first 3 pages of the two searches were in-
cluded in the analyses. After exclusion of images that could not be
coded (such as abstract representations, animals, single individu-
als), the final material consisted of 90 representations of Adam
and Eve of different nature, including paintings, frescos, photo-
graphs etc. We coded the relative position in which Adam and
Eve appeared in the composition, as seen from the observer’s
perspective.

Results

In line with our hypothesis, we found that Adam appeared to
the left of Eve in 62% (f = 56) of the images whereas Eve occu-
pied the left position only in 38% (f = 34) of the cases. A bi-var-
iate log linear analysis showed that this gender effect is
statistically significant, v2 = 5.31, d.f. = 1, p = .02. There was no
interaction with word order, v2 = 1.34, d.f. = 1, p = .25. The posi-
tioning bias emerged in both keyword-ordering conditions
although it was slightly weaker when Eve preceded Adam. Using
the keywords ‘‘Adam and Eve”, Adam occurred on the left in 67%
(f = 35) of the representations (vs. Eve’s 33%, f = 17), whereas
using the keywords ‘‘Eve and Adam”, Adam occurred on the left
in 55% (f = 21) of the images (vs. Eve’s 45%, f = 17). Thus, there
was no evidence that the spatial bias would reverse when using
‘‘Eve and Adam” as search criterion.

Discussion

The findings of this content analysis suggest that Adam, pre-
sumably the more agentic figure, appears predominantly to the left
of the composition, confirming our main hypothesis. The effect due
to word order in the Google research was partially excluded, but
the possibility remains that the common order of naming the cou-
ple in European languages, with Adam mentioned before Eve, af-
fected the positioning of Adam to the left of Eve.

Study 1B: Addams, Flintstones, Simpsons

We therefore tested a series of male–female pairs, that are not
labeled with any specific word order but that are generally referred
to with an overarching label. For example, people generally refer to
Groenings’s famous cartoon characters of Springfield as ‘‘the Simp-
sons” rather than as ‘‘Marge and Homer” or as ‘‘Homer and Marge”.
We therefore analyzed still representations of three male–female
couples in the media, namely the Simpsons the Flintstones, and
the Addams. Again, the main hypothesis was that, overall, the male
protagonist would be portrayed to the left of the female more fre-
quently than would be expected by chance.

We further predicted that the SAB, will occur only when males
are indeed associated with greater agency. We therefore tested the
perceived agency of male and female in each couple predicting that
the left positioning bias would only occur for those families in
which the male is perceived – in line with traditional gender ste-
reotypes – as more agentic than the female.

Pilot research

We initially asked a pretest sample (N = 134), to rate 12 adjec-
tives indicative of dominance (e.g., dominant), agency (e.g., active),
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and communion (e.g., affectionate) as typical of females vs. males
on a 66 mm ‘‘continuous rating scale” while counterbalancing or-
der of presentation and scale endpoints (male to left and female
to right, or vice versa). A principal component analysis showed that
the adjectives could be grouped into three main factors, accounting
for 59% of the variance, that can be easily interpreted as Commu-
nality (cordial, altruistic, affectionate, compassionate, helpful,
humble; a = .83), Agency (active, productive, efficient; a = .67)
and Dominance (strong, dominant, authoritative, a = .69). Only
the agency sub-scale is of theoretical relevance for the aims of this
study.

We then asked a small sample of participants (N = 13) who were
‘‘quite” or ‘‘very” familiar with each TV program, to rate all three
families on the 12 items. Participants responded to each item
(e.g., Who is more active?) on a 4-point scale in which the endpoints
represented the male and female of each couple (e.g., Marge –
Homer or Homer – Marge, counterbalanced).

A repeated measures ANOVA on the mean agency ratings
showed that the three families differed reliably in perceived
agency, F(2,24) = 11.70, p < .001, g2

p ¼ :49. The male (relative to
the female) was rated most agentic for the Addams family
(M = 2.90) and least for the Simpsons (M = 1.51), with the Flint-
stones (M = 2.23) occupying an intermediate position. A pair-wise
comparison (Bonferroni corrected), showed that the Addams are
rated more agentic than the other two families, ps < .05, with no
difference in agency ratings between Simpsons’ and Flintstones’
agency ratings, p = .21. Comparing the means for each family with
the neutral scale midpoint (no difference in agency between male
and female of each family), only in the case of the Addams family
was the male rated more agentic, one-sample t(12) = 2.88, p = .01,
whereas no difference emerged for the Flinstones, one-sample
t(12) = ".93, n.s., and a reversal was found for the Simpsons, one-
sample t(12) = "5.00, p < .001. This suggests that a left positioning
of the male should only be expected for the Addams family.

Main study: spatial positioning

For each family, we then examined the first 60 images in Google
using ‘‘the Simpsons”, ‘‘the Flintstones”, and ‘‘the Addams” as key
words. We simply recorded the number of times in which the male
vs. the female of each couple occupied the left position (from the
perspective of the observer).

Overall, males were positioned to the left in 60% of all images,
which deviates reliably from chance, binomial test p = .008, there-
by confirming our first hypothesis. However, looking separately at
the families, this was entirely due to the Addams family where the
male was presented to the left in 82% of all representations. Bino-
mial tests comparing the distribution to the baseline probability of
50% indicated that only the Addams family deviated systematically
from what would be expected by chance, p < .001. No systematic
bias was found either for the Simpsons (males to left in 53% of
all cases) and the Flintstones (males to left in 43% of all cases).
Thus, in line with the second hypothesis, the spatial agency bias
was found only when the male was perceived as more agentic than
the female.

Discussion

Together, our first study suggests that people tend to position
the more agentic person to the left when portraying two people
of different activity levels. Thus, Adam was presented to the left
of Eve and Gomez to the left of Mortissa in about 3 out of 4 images.
In addition, Study 1b also informs us about the role of stereotypic
perceptions in the SAB, considering that the bias was strictly linked
to how agentic the male and the female in each couple was per-
ceived. The spatial agency bias was not found in the two cartoon

couples in which male and female were perceived as equally agen-
tic or in which perceptions were actually opposite to stereotypic
expectancies, as in the case of Homer and Marge. One may wonder
why the spatial pattern did not reverse for the Simpsons, given that
Marge was rated as more agentic than Homer. We believe that the
bias was possibly mitigated by two competing tendencies, At the
social level, gender stereotypes prescribe that males are to be con-
sidered more agentic (thus placed to the left), but at the individual
level it is Marge who is considered more agentic than Homer. The
interplay between these two ways of conceptualizing agency may
be responsible for the fact that spatial bias in the unconventional
couple (Simpsons) was eliminated, but not reversed.

Obviously, content analyses of this sort have all kinds of limits.
In particular, we cannot exclude that other, uncontrolled factors
may have influenced the choices of professional cartoonists, artists,
photographers, and the like. We therefore tested the spatial agency
bias in a more controlled way in Study 2.

Study 2: women and men in competition

In our second experiment, we investigated how lay people envis-
age interactions between males and females to evolve in space. Par-
ticipants were given brief descriptions of hypothetical competitions
between male and female teams, such as a chess tournament or a
volleyball game. They were provided with a simple drawing of each
scene and instructed to draw the players of the two teams in what-
ever position they imaged them to be. We also assessed gender ste-
reotypes as we predicted spatial bias to mirror the participants’
gender stereotypes so that only those who endorse the stereotype
associating males with greater agency were expected to position
men to the left, whereas this pattern was expected to disappear or
even reverse for those who consider women more agentic.

Method

Participants
Twenty male and twenty females participants (mean age:

34 years), including six students and 34 employed, from Italy vol-
unteered for this study. The majority (38) was right-handed; 17
participants had a high school, 15 a university degree.

Procedure and material
The study was introduced as concerning how people imagine

different events. Participants were asked to complete a 4-page
booklet, each page portraying a scene in which a male and a female
team were competing with each other. The four scenes were a card
game, a ping–pong, a draughts, and a volleyball tournament. For
each scene, participants received a simple drawing (for example
a ping–pong table, a volleyball court, etc.) and were asked to add
the two teams, indicating clearly where the two teams were posi-
tioned. Example: ‘‘In your neighborhood, a ping–pong tournament
has been organized in which female teams compete with male teams.
Please, draw the two teams indicating which team is which”. Each
participant received two scenes in which males were mentioned
first and two scenes in which females were mentioned first. The
presentation order of the teams and of the scenes were fully coun-
terbalanced. After completion, participants were debriefed about
the purpose of the experiment and offered to receive a summary
of the findings.

Agency vs. communion scale
Subsequently, the participants completed the Spence and

Helmreich’s (1978) Personal Attributes Questionnaire (PAQ), con-
sisting of the agency (e.g.,: active, independent) and the communion
sub-scales. Only the agency sub-scale is of interest to the present
study. Whereas the original scale requires participants to rate
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themselves on each item, participants in the present study were
asked to rate, on a 5 point scale (1 = not at all, 5 = very much),
the degree to which the item applied to men or women in general.
Males rated first men and subsequently women on the 24 PAQ
items, whereas females rated first women and then men. The
agency sub-scale contained originally 16 items, one of which (com-
petitive) was excluded because of its negative item-total correla-
tion. The internal consistency of the scale was satisfactory
(Cronbach’s a = .71 when rating men, .75 when rating women).2

Results

Perceived agency
We first tested whether males were, on the average, perceived

as more agentic than females as would be suggested by research
in gender stereotyping. A 2 (participant gender) # 2 (target gender)
ANOVA with repeated measures on the second factor, using per-
ceived agency as repeated measure, showed that, on the average,
male (M = 3.15) and female targets (M = 3.14) were judged equally
agentic, F(1,38) = .01, n.s. Also, ratings of male and female partici-
pants did not differ, F(1,38) = 1.69, n.s., nor did the two variables
interact, F(1,38) = .48, n.s.

Of greater interest was the relative difference between ratings
provided for the male vs. female target obtained by subtracting the
female target from the male-target score. There was absolutely no
difference between male and female participants but there was con-
siderable inter-individual variance (M = .01, SD = .72 with a possible
range"5 to +5). Thirty-eight percent of the sample considered males
as more agentic than females (difference score >.3), 35% judged
males and females as approximately equally agentic (difference
score between".3 and +3), and 28% judged females as more agentic
than males (difference score below".3). These three subgroups rep-
resent three distinct types of participants associated with specific
hypothesized positioning behaviors. Only those perceiving males
as more agentic were expected to also position males to the left.
We expected no bias for the participants who did not distinguish
males and females in terms of agency, but a reversed bias for partic-
ipants who endorsed a counterstereotypical representation of gen-
der, with females being perceived as more agentic than males.

Left-positioning
We first tested whether respondents would show an overall

tendency to position male targets to the left more often than would
be expected by chance. Values ranged from 0 (all females but no
males positioned to left) to 4 (all of the males and none of the fe-
males positioned to left), with 2 representing a chance distribution
(two males and two females to left). On the average, participants
positioned males to the left about half of the time (M = 2.23 out
of 4), a value that did not differ reliably from what would be ex-
pected by chance, one-sample t(39) = .94, n.s. Hence, there was
no bias in the overall positioning of males or females to either
the left or the right side of the scene, providing no support for a
generalized positioning bias.

However, we had hypothesized that perceived agency would be
predictive of left positioning, which was confirmed, r(49) = .39,
p < .05, indicating that the more agency participants attributed to
males (compared to females) the greater the tendency to position
males (rather than females) to the left. This result is better under-
stood by looking at the behavior of the three subgroups previously
identified. A one-way ANOVA using the three sub groups as the
independent and left positioning as the dependent variable, re-
vealed a reliable effect, F(2,37) = 3.81, p < .05, g2

p ¼ :17, which is

represented in Fig. 1. Those that attributed greater agency to males
tended to position males to the left more frequently than would be
expected by chance (M = 2.80), one-sample t(15) = 2.35, p < .05.
The spatial positioning of those that attributed equal agency to
males and females (M = 2.36) was no different from what would
be expected by chance, one-sample t(13) = .84, n.s., whereas those
who perceived females as more agentic tended to position males
less frequently to the left than would be expected by chance
(M = 1.27), although the difference from chance fell short of signif-
icance, one-sample t(10) = "1.90, p < .09.3

Discussion

Paralleling the media analysis in Study 1B, the second study
found the predicted link between the endorsement of traditional
gender stereotypes that associate males with greater agency and
the left positioning of males compared to females. Although many
of our participants did not endorse the traditional gender stereo-
type, those that did tended to also place males to the left of
females. Interestingly, participants who held counterstereotypic
views showed the opposite tendency, placing women predomi-
nantly to the left.

Considering that agency has generally been found to be an
essential part of the male stereotype (Abele, 2003; Spence &
Helmreich, 1978; Spence et al., 1974), it may surprise that our
sample held such heterogeneous gender attitudes. One possible
explanation is that the majority of our participants was young,
had a relatively high educational level and was employed, thus
representing a socioeconomic group in which traditional gender
stereotypes may be less common than in the population at large.

Study 3: Italian–Arabic comparison

Our last study was conceptually and methodologically similar to
Study 2, but we pursued two additional goals. First, we were inter-
ested to see whether the findings obtained for male and female tar-
gets would also generalize to other social groups that are
stereotypically associated with different levels of agency. Thus, in
addition to juxtaposing men and women, we also compared young
adults and elderly people, assuming that younger adults would be
associated with greater agency. Second, and theoretically more
importantly, we intended to address the underlying reasons of the

2 An additional gender identification scale produced no effect and will therefore not
be discussed further.

Fig. 1. Spatial positioning of males as a function of agency-related stereotypic
beliefs (Exp. 2).

3 Results were practically identical when splitting the sample only in two groups
(above vs. below scale midpoint). In this case, those who perceive males as more
agentic also position males predominantly to the left (M = 2.79), which differed
significantly from chance, one-sample t(23) = 2.87, p = .009, whereas those perceiving
females as more agentic, showed a tendency to position females to the left (M = 1.38),
one-sample t(15) = "1.84, p = .086.

There also was an effect for order of presentation with the first mentioned group
being placed to the left more often than would be expected by chance. However, since
this effect did not interact with any other variable, this finding is of little theoretical
relevance in this context.
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spatial agency bias. Specifically, we wanted to test whether the spa-
tial positioning bias is a function of scanning habits that are linked to
the way in which the dominant language is written in a given culture.
We therefore compared students from Italy and from Arabic coun-
tries, since Italian is written from left to right, Arabic from right to
left. If imaginary spatial trajectories are determined by scanning
habits, then Italian-speakers should position the more agentic group
to the left, Arabic-speakers to the right. Note that both Italian and
Arabic are subject–verb–object (SVO) languages in which the sen-
tence subject (in the majority of cases the Agent) precedes the sen-
tence object (in the majority of cases the patient).

Method

Participants
Sixty-one males participated in this research, including 30 Ita-

lian participants (mean age 24.40) and 31 participants who came
from different Arabic countries (Lebanon, Morocco, and Syria,
mean age 24.12), whose native language was Arabic and who were
currently living in Northern Italy. The inclusion of only males was
dictated by the fact that we were unable to find women whose
native language was Arabic. Since we intended to match the sam-
ples as closely as possible on socio-demographic variables, we
decided to include only males in both cases. Approximately two
thirds were students at the Universities of Padova and of Ferrara,
the remaining third was employed in different professions. All par-
ticipants from Arabic countries were also fluent in Italian, but their
native language was Arabic. The native language of all Italian par-
ticipants was Italian and none of them had learned a RL language.

Procedure and material
The study was introduced as concerning ‘‘how people form vi-

sual imagines of simple every day events”. Participants were asked
to complete an eight page booklet, similar to the one described for
Study 2. For each scene, participants received a simple drawing and
were asked to add the two teams, indicating clearly where the two
teams were positioned. On half of the vignettes, females and males
were competing, on the other half young adults and elderly people.
Example: ‘‘For the opening celebration of a new Youth Center, a chess
tournament has been organized in which boys and girls compete.
Please, indicate which side of the table the two teams are seated‘‘. Or-
der of presentation of the scenes, order of presentation of gender-
vs. age-based teams, and order of mentioning of the agentic (male,
young) vs. non-agentic group(female teams competing against male
teams vs. male teams competing against female teams) were fully
counterbalanced across participants. This was essential since pre-
vious research (Chatterjee et al., 1999; Maass & Russo, 2003; see
also Study 2) indicated systematic order effects such that the first
mentioned person is envisaged to the left. Subsequently, two scales
were administered measuring how much agency participants
attributed to males vs. females and to young versus old adults.

Importantly, the entire material (instructions, cartoons, agency
scale, socio-demographic information) was presented in Italian or
Arabic language, depending on the participant’s native language.
The translation from Italian to Arabic was done by a professional
interpreter. After completion, participants were debriefed about
the purpose of the experiment.

Spatial positioning
The most important measure was the spatial positioning of

males vs. females and young vs. old adults in the cartoon scenes.
For both social categories (males vs. females, young vs. old), values
could range from 0 to 4, with higher scores indicating that the
more agentic group (men and young) was drawn to the left. The
scale midpoint (2) corresponded to chance, meaning the complete
absence of spatial bias.

Perceived agency scale
Subsequently, the participants completed a modified, reduced,

and translated version of Spence and Helmreich’s (1978) Personal
Attributes Questionnaire (of which only the masculine and the
masculine–feminine items, constituting the agency sub-scale, were
of interest) plus three items taken from the Dynamism sub-scale of
Mulac’s (1975, see also Mulac & Lundell, 1986) Speech Dialect Atti-
tudinal Scale. Based on a pretest on Italian- and Arabic-speakers,
intended to assure equal meanings for each item for both lan-
guages, the 14 items that entered into the final agency scale were:
independent, submissive (R = reverse scoring), needful of the ap-
proval of others (R), feelings easily hurt (R), can make decisions
easily, gives up easily (R), self-confident, feels superior, strong need
for security (R), stands up well under pressure, strong, active, frag-
ile (R), remissive (R).

Participants completed the scale twice, one time rating men vs.
women, the other rating young vs. old. The order of the scales was
counterbalanced. For each item, participants were asked to indi-
cate whether the characteristic was more typical of men or women
(young or old) on a 6 point scale in which ‘‘men” and ‘‘women” (or,
respectively, ‘‘young” vs. ‘‘old”) were the two endpoints. The inter-
nal consistency was .63 for the Men–Women and .55 for the
Young–Old Agency scale (alpha for Italian: .73 and .47; for Arabic:
.56 and .60). The reliability for the age category was relatively low,
presumably because the scale was originally designed for evaluat-
ing gender, not age.

Results

Perceived agency
We had hypothesized that males would be perceived as more

agentic than females and young people as more agentic than old
people. In line with the hypotheses, males were considered as
more agentic than females (relative ratings M = 3.92), compared
to the neutral scale point of 3.5, one-sample t(60) = 6.77, p < .001,
and young people as more agentic than old ones (M = 3.78), one-
sample t(60) = 4.55, p < .001. Importantly, males were perceived
as relatively more agentic by both Italian- (M = 3.98), t(29) = 5.00,
p < .001, and Arabic-speaking participants (M = 3.87, t(30) = 4.55,
p < .001), and there was no difference in the stereotypic perception
between the two groups, t(59) = .88, n.s. Along the same line, young
people were perceived as relatively more agentic by both Italian-
(M = 3.72), t(29) = 2.56, p < .05, and Arabic-speaking participants
(M = 3.84), t(30) = 3.85, p < .001, with no reliable difference be-
tween groups, t(59) = ".97, n.s. Together, these results suggest that
stereotypic perceptions were indeed as expected, with males being
perceived as more agentic than females and young people as more
agentic than old people. Importantly, Arab and Italian participants
showed highly similar stereotypic perceptions of these social
categories.

Also, differently from Study 2, stereotypes were widely shared
in our sample, with the large majority of participants endorsing
traditional gender and age stereotypes. In fact 83% of the Italian-
speakers and 84% of the Arabic-speakers considered males/young
people as more agentic than females/old people.

Spatial positioning
We first ran a preliminary 2 (native language: Italian vs. Ara-

bic) # 2 (category: male/female vs. young/old) # 2 (order of men-
tioning: agentic group first vs. second) ANOVA in which the last
two factors were repeated measures, using the spatial positioning
score as the dependent variable. This analysis showed that cate-
gory had no effect either in itself or in interaction with the remain-
ing variables (all F’s < 1), suggesting that findings for males vs.
females did not differ from those for young vs. old people. We
therefore collapsed the two target categories.
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A 2 (native language: Italian vs. Arabic) # 2 (order of mention-
ing: agentic group first vs. second) ANOVA with repeated measures
on the second variable revealed two effects. First, a main effect for
native language, F(1,59) = 5.22, p = .03, g2

p ¼ :08, revealed a signif-
icant difference in the positioning between the two groups. Italian-
speakers showed a tendency to draw the more agentic group
(either males or young people) to the left (M = 2.22), a value that
differed from chance (2), one-sample t(29) = 1.61, p < .05, one-
tailed. In contrast, Arabic-speakers tended to draw the more agen-
tic group to the right (M = 1.76), a value that differed from chance
(2), one-sample t(30) = 1.63, p < .05, one-tailed.

In addition, an interaction emerged between nationality and or-
der of mentioning, F(1,59) = 11.96, p < .001, partial g2

p ¼ :17, that
shows that the tendency of Italians to position the more agentic
group to the left and the tendency of Arabs to position the same
groups to the right was enhanced when the agentic group was
mentioned first but disappeared when it was mentioned last. In-
deed, one-sample t-tests (comparing the means with the neutral
scale midpoint of 0) indicated that the left positioning bias of Ital-
ians differed reliably from zero when the agentic group was men-
tioned first (M = .35), one-sample t(29) = 3.53, p < .001. Conversely,
the right-positioning bias in Arabs differed reliably from zero when
the agentic group was mentioned first (M = ".26), one-sample
t(30) = "2.28, p < .05. When the less agentic group was mentioned
first, means were no different from zero (Italians: M = ".13, Arabs:
M = .02), suggesting the absence of a spatial positioning bias.

Discussion

The third study demonstrates a systematic spatial agency bias
in both language groups, but in opposite directions. Italian-speak-
ers tend to depict the more agentic group to the left, Arabic-speak-
ers to the right. This result is nicely in line with the idea that spatial
bias in the representation of groups is determined by scanning
habits that pervade tasks that are unrelated to writing.

This study also suggests that the spatial agency bias is not specific
to males and females, but generalizes to other groups, such as young
and old, that are perceived as differing in activity level. Finally, this
last study also confirms the importance of word order in spatial rep-
resentations. In line with previous work, there is an overwhelming
tendency to imagine the target that was mentioned first, in the posi-
tion in which writing starts (that is left for Italian-, and right for Ara-
bic-speakers). Yet, this well-known order effect does not completely
overrule the spatial agency bias, considering that when men or
young people are mentioned first they are positioned to the left,
but when women or old people are mentioned first they do not ap-
pear in the agentic left position any more frequently than would
be expected by chance. Thus, the two phenomena (perceived agency
and word order) seem to affect spatial positioning additively, both
mirroring the culturally determined scanning habit.

General discussion

In reference to Chatterjee (2002), we have proposed the exis-
tence of a SAB according to which, in LR writing cultures, action
is perceived as evolving from LR and Agents being envisaged to
the left of Patients. Since some social groups are perceived as more
agentic than others, we hypothesized that our visual images of
group interactions would reflect this bias, such that members of
stereotypically more agentic groups would be envisaged to the left
of those belonging to less agentic groups. In support of this idea,
we found that Adam was generally portrayed to the left of Eve
(Study 1a). We also found that those Italian-speakers who did en-
dorse traditional gender and age stereotypes with respect to
agency positioned males to the left of females (Study 2 and 3)
and young people to the left of old people (Study 3).

May this bias simply represent what we ‘‘see” in real life? For
example, if mixed sex couples in Western cultures generally walk
in a way that women are to the left of men (women’s right shoul-
der being close to man’s left shoulder), then the spatial agency bias
could easily be explained as reflecting the actual spatial arrange-
ment of men and women in daily life. Psychological research on
spatial behaviors suggests otherwise. If anything there is a ten-
dency for females to walk to the right of males. For example, Bor-
den and Homleid (1978) observed that right-handed heterosexual
couples arranged themselves so that significantly more females
were on the males’ dominant (right) side than would be expected
by chance. Thus, it is highly unlikely that the SAB is in any way re-
lated to the spatial behavior of males and females, as we observe it
in everyday situations.

We had also advanced a second prediction, namely that the SAB
would emerge only when targets were indeed associated with dif-
ferential degrees of agency. In Study 1b we compared the spatial
positioning of male–female pairs of three TV series (the Simpsons,
the Flintstones, the Addams) and found evidence for the SAB only
for the couple (the Addams) for which independent raters – famil-
iar with the three series – had indeed indicated that the male was
more agentic. Conceptually similar are the results of Study 2 where
we found evidence for the SAB only for those participants who be-
lieved that males, as a group, are more agentic than females, but a
(non-significant) reversal for those who considered females to be
the more agentic group. A complete absence of spatial bias was ob-
served for those that denied gender differences in agency. To-
gether, these two studies (Study 1b and Study 2) suggest that the
SAB is indeed linked to stereotypic expectancies. Atypical members
of agentic groups, such as Homer Simpson, are unlikely to be posi-
tioned to the left and, by the same logic, observers who do not en-
dorse the stereotype fail to show the SAB. Unfortunately, we were
unable to test this same hypothesis is Study 3 because the vast
majority of our all-male sample endorsed traditional stereotypes.

The third important finding of our set of studies regards the
underlying reasons of the SAB. Comparing Italian and Arabic-
speaking participants, we found that both groups show systematic
spatial biases, but in opposite directions. This is exactly what one
would expect if one gives credence to the cultural hypothesis
according to which scanning habits, possibly combined with stan-
dard ordering of subject (Agent) and object (Patient), lead to a gen-
eral LR or RL scheme of action.

Together, the results are consistent with the hypotheses, yet
they are of small magnitude. This is in line with other findings in
this research area. For instance, gender biases in portrait orienta-
tion generally become visible only when analyzing very large sam-
ples of art work. Similarly, in our own research project we have
found spatial biases in adult populations in different areas (adver-
tising, political campaigns), but generally these biases are small
and malleable (although we generally do not find any reliable
reversals). This lack of strength is annoying from a researcher’s
point of view, but reassuring from an applied perspective. As ar-
gued by Anjan Chatterjee (personal communication) it would be
dysfunctional for survival if the human mind was rigidly pro-
gramed to only perceive actions with a specific trajectory or to sys-
tematically associate certain social groups with specific spatial
positions. Given that our experience is constantly embedded in
space, a stable and pervasive SAB would not allow us to interact
flexibly with our physical and social environment. As a conse-
quence, the subtlety of horizontal spatial bias is not only unsur-
prising, but also desirable.

Open questions

Not surprisingly, many questions remain open at this point.
First of all, it remains to be seen whether motor and visual habits
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related to writing and reading are sufficient to explain the obtained
results, or whether the standard ordering of sentence subject and
object are critical in the development of a spatial schema of action.

If linguistic factors play a role, as we suspect, then the SAB
should only occur in languages in which the Agent precedes the Pa-
tient in standard active phrases (e.g., Fabio feeds the dog). In lan-
guages like English, Italian, French, German, and many others,
the Agent (Fabio in our example) typically occurs in the subject
role, unless the verb appears in the passive tense (The dog was
fed by Fabio). Indeed, in many languages (such as English) the rel-
ative ordering determines Agent vs. Patient assignment (Fabio feeds
the dog vs. The dog feeds Fabio). These languages, also referred to as
nominative–accusative languages (Duranti, 2004), should show a
systematic bias in envisaging the agent either to the left or to the
right, depending on writing direction.

However, there are languages in which the object tends to pre-
cede the subject. Also, some languages use other ways to encode
Agency. There are languages such as Samoan, referred to as erga-
tive–absolutive languages, in which the Agent is marked by a prep-
osition (ergative marker), rather than being distinguished by
position. In another group of languages, identified by Duranti
(2004) as stative–active languages, roles are defined by verbs that
either mark their subject as Agent or as Patient. Considering these
variations across languages, it would be interesting to investigate
whether SAB is limited to those languages in which Agents gener-
ally precede Patients in active sentences (although this word order
may not necessarily be mandatory). It is possible that the findings
reported here only hold for languages in which Agency is system-
atically associated with position (nominative–accusative lan-
guages), but not for those in which Agent and Patient are marked
in different ways. Although we have currently no direct proof of
this hypothesis, the question could be investigated by extending
our paradigm to ergative–absolutive or to stative–active languages.

Implications

In our opinion, the SAB may have a number of interesting impli-
cations. First of all, although the bias is of small magnitude, it may
play a subtle role in different areas involving images, such as films
or news reports. Although we have no data to support this idea, it
is possible that film or theater directors inadvertently construct
scenes so that the more active or stereotypically more agentic
character is placed to the left of the receiving end of the action.
Also, news reports may be biased so as to favor one of two oppo-
nents (for example in male–female interactions) in terms of impli-
cit agency. As a case in point, there are historical documents that
testify to the fact that German military reporters showed German
soldiers almost exclusively with a LR trajectory, as ordered by the
Ministry of Propaganda in Nazi Germany (reported in Reitz’ famous
historical TV serial ‘‘Heimat”; see Buchmann, 2006). Thus, it
remains to be seen whether spatial arrangements in films, news re-
ports etc. are systematically related to stereotypic beliefs or, possi-
bly, to the intention to make one party or the other appear more
active or more influential.

Second, artistic production may well reflect socially shared ste-
reotypes with painters and photographers placing the more agen-
tic person to the left. The idea that artwork reflects social beliefs is
by no means new. Just like social psychologists, art historians often
interpret religious iconography as reflecting longstanding stereo-
types. Interestingly, art historians often acknowledge the fact that
differences between social categories may be exaggerated for the
sake of the composition. As a case in point, Clifton (1999) who
has analyzed Masaccio’s Expulsion from the Garden of Eden under-
lines the artists’ use of the principle of contrapposto both in gesture
and anatomy of the subjects that are part of the pictorial composi-
tion. This principle of contrapposto as evident in pictorial represen-

tations of Adam and Eve appears quite similar to the psychological
opposition of agentic-instrumental vs. communal-expressive char-
acteristics associated with males and females as originally pro-
posed by Bakan (1966). In other words, pictorial representations
such as Masaccio’s and psychological theorizing such as Bakan’s
agree in assigning women characteristics such as passivity, mod-
esty, and shame that are placed in opposition to the active and
secure behaviors of males. Our research suggests that one subtle
way to communicate differential agency in artwork lies in the spa-
tial arrangement.

Third, one may hypothesize that self-presentations are not im-
mune to the SAB. For example, it is conceivable that individuals
with highly agentic self-concepts choose to present themselves
to the left, facing right. First evidence comes from a study by Nich-
olls, Clode, Wood, and Wood (1999) in which participants, regard-
less of gender, presented their left cheek when asked to pose for a
family portrait and their right cheek when posing as scientists. It is
therefore plausible that actors engage in particular spatial posi-
tioning in line with their self-stereotyping. Although we are not
aware of any study investigating spatial arrangements of more
than one person, it is conceivable that similar left–right symme-
tries may occur, with people preferring to be presented to the left
of others if they want to display a high degree of agency.

At this point, one may wonder whether spatial arrangements
such as those reported here really matter. Are observers sensitive
to variations in R vs. L positioning? As far as portrait direction is
concerned (see Nicholls et al., 1999) there is tentative evidence
that observers form impressions that are in line with the (pre-
sumed) sitters’ intention, considering that right-oriented portraits
are rated as more ‘‘scientific” (and presumably less emotional)
than left-oriented ones (ten Cate, 2002, Study 2). Another research,
that speaks more directly to the implicit agency of L vs. R-oriented
action, has recently been conducted by Maass, Pagani, and Berta
(2007). These authors found that Italian-speakers perceived the
same athletic performance (a soccer goal) as stronger, faster, and
more beautiful if presented with a LR rather than RL trajectory.
Participants also interpreted aggressive film scenes as more violent
and more harmful to the victim when shown with a left-to-right
trajectory. Thus, there is first evidence that observers may indeed
be sensitive to the implicit meaning of different spatial
arrangements.

Conclusion

Although many questions remain necessarily open at this point,
this set of studies suggests that there is a subtle spatial bias that, to
our knowledge, has not been identified by previous research on
intergroup relations. Though of small magnitude, this bias seems
to pervade spatial imaging as well pictorial representations, art
work etc. in a systematic way. Although people may not be aware
of this bias, and, indeed, may not even rationally reflect on their
spatial decisions, they seem to apply a spatial schema of action that
is consistent with culturally determined scanning habits.
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