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Research indicates that human males interact in groups, whereas females form one-on-one
relationships. Whereas females excel in understanding intimate verbally-mediated social
information, we hypothesized that males would be more sensitive to the spatial positions
of friends within a group. In Study 1, we demonstrate that after a very brief exposure, com-
pared to females, males more accurately recalled the spatial positions of individuals who
were friendly with one another when their relative positions mirrored their friendship
structures. In Study 2, we demonstrate that females were as accurate as males in reconsti-
tuting the positions of individuals who were not friends with one another. In Study 3, we
demonstrate that the male advantage remains when indirect cues to positive group rela-
tions are used. These results support the idea that the group-based social structure of
males renders them more sensitive than females to the use of relational information in
reconstituting the short-term spatial locations of group members.

� 2010 Elsevier B.V. All rights reserved.
1. Introduction

Much evidence suggests that human males and females
differ in terms of spatial processing. These differences have
been interpreted as resulting at least partially from the
sexual division of labor. Silverman and colleagues (Eals &
Silverman, 1994; Silverman, Choi, & Peters, 2007;
Silverman & Eals, 1992) have hypothesized that within hu-
mans’ ancestral environments, females specialized in food
gathering, whereas males specialized in hunting (but see
Gaulin & Fitzgerald, 1989; McBurney, Gaulin, Devineni, &
Adams, 1997). Correspondingly, men excel on tasks involv-
ing mental rotation and manipulation of imagery (Voyer,
Voyer, & Bryden, 1995). In contrast, women generally per-
form better than men on tasks requiring recall of inciden-
tally memorized object locations (Eals & Silverman, 1994;
Voyer, Postma, Brake, & Imperato-McGinley, 2007) and
. All rights reserved.
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navigate by focusing on object landmarks (Silverman
et al., 2000). Although this single theory may not fully
explain observed sex differences (e.g., Ecuyer-Dab &
Robert, 2004), the basic principle that systematic differ-
ences in the nature of sex-typed physical activities contrib-
uted to the evolution of specialized forms of information
processing appears reasonable.

Another sexually dimorphic feature of humans that may
contribute to sex differences in cognitive processes is so-
cial organization (Bjorklund et al., 2005; Dunbar, 1993).
Much evidence demonstrates that males and females
interact in differing social structures. Males interact more
in groups compared to females who interact more with
one individual at a time in dyads unconnected to each
other (Benenson, 1990, 1993; Parker & Seal, 1996). This
difference is reliably observed by the end of preschool
(Benenson, Apostoleris, & Parnass, 1997; Fabes, Martin, &
Hanish, 2003) and in older children’s and adults’ behavior
and cognitive models of sex-typed interactions (Markovits,
Benenson, & Dolenszky, 2001; Markovits, Benenson, &
White, 2006). Recent evidence showing preferences for
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group-like versus individual stimuli in 6-month-old male
infants compared to same-age female infants is consistent
with the idea that this difference may indeed have genetic
underpinnings (Benenson, Duggan, & Markovits, 2004;
Benenson, Markovits, Muller, Challen, & Carder, 2007).

Research from evolutionary biology suggests that
human males interact in groups because human men en-
gage in coalitionary aggression (Bowles, 2006). Coopera-
tion within a group then assumes critical strategic
importance for attaining superiority over out-groups
(Alexander, 1987; Darwin, 1871). Thus, altruistic acts
aimed at specific individuals within the group, conformity
and loyalty to the entire group, and obedience to leaders
should enhance the whole group’s performance. From an
evolutionary perspective then, human males evolved to
cooperate together and track relationships within their
group, so as to enhance their probability of prevailing over
out-groups.

We hypothesize that sex differences in the organization
of social relationships may translate into sexually dimor-
phic processing of spatial information. Given that human
males interact more in groups and females in one-on-one
relationships, each sex would profit from recording differ-
ent forms of information regarding their social partners.
Accordingly, research shows that females concentrate on
information about an individual, such as the individual’s
birth date and siblings’ names, all of which require verbal
interaction (Markovits et al., 2001; Roy, Benenson, & Lilly,
2000). Females’ superiority over males in processing ver-
bally mediated, episodic information about individuals
(Herlitz, Nilsson, & Bäckman, 1997; Herlitz & Rehnman,
2008; Markovits et al., 2006) then likely constitutes a spe-
cific adaptation to females’ unique social structure. In con-
trast, males whose social world is characterized by a
network of fluidly interacting social partners should record
information valuable for maintaining group relations.
Accordingly, males preferentially recall information about
groups over individuals (e.g., Markovits et al. 2006).

Critically, one of the most important characteristics of a
group is that group members tend to remain close to each
other while changing their spatial positions, something
that is very evident in boys’ play (Benenson et al., 1997).
This also characterizes adult males’ goal-oriented commu-
nal activities such as hunting and warfare. Keeping track of
group members’ absolute position with respect to the envi-
ronment would be facilitated if some form of analogue spa-
tial representation linked to group structure allowed
efficient short-term processing of the spatial positions of
group members. Consequently, we hypothesize that males’
adaptation to functioning within a group structure should
promote the ability to take accurate snapshots of where
group members are at any given moment in time. Since
females spend much less time in groups, this same ability
would be less useful to females.
2. Study 1

Our hypothesis is thus that males should be able to pro-
cess short-term spatial information about group members
more efficiently than females. In order to examine this, we
provided adult participants with a short diary-like text
consisting of brief vignettes accompanied by cartoon pic-
tures depicting one or two members of a swimming club
who were described as being the same sex as the partici-
pant. In each vignette, the depicted individuals’ family
backgrounds, interests and/or friendship with one another
individual was described briefly. When two individuals
were depicted simultaneously, they always were friends
with one another. Amalgamating the information across
the vignettes produced a social network in which three
of the club members were described as being friendly with
each other; two other members were described as friendly
with one another; whereas the final member was
described as having no friends in the club.

Participants then were given a brief exposure (2.5 s) to a
schematic drawing showing how members were spatially
arrayed, using the cartoon pictures. Critically, spatial rela-
tions among group members were either consistent with
their friendship relations or not. Participants were then
asked to reconstitute the spatial array.

We specifically hypothesized that compared to females,
males would more accurately recall the spatial organiza-
tion of individuals who were friendly with one another
when their spatial locations were consistent with the
friendship structure. It is important to note that the task
used here which has, to our knowledge, not been used pre-
viously, requires both processing of relative spatial posi-
tions, in which males show a relative advantage, and
facial recognition, in which females show a relative advan-
tage (Herlitz et al., 1997; Herlitz & Rehnman, 2008; Voyer
et al., 1995). Because sex-related advantages differ for
these individual two components, we can make no specific
prediction about overall sex-related differences on this
task. Finally, previous results (Markovits et al., 2006) have
found that males and females retain the same amount of
social information when specifically asked to be attentive
to a similar diary-like text, and a pre-test with a longer ver-
sion of the text used in this study associated with the same
images also gave very similar rates of retention of social
information.

2.1. Method

2.1.1. Participants
A total of 92 (46 females, 46 males: average age = 21

years, 6 months) French-speaking junior college students
from Montréal, Canada participated. All participants were
unpaid volunteers.

2.2. Materials and procedure

2.2.1. Social information
Participants were given a series of 13 brief texts (1–4

sentences each) presented sequentially and in the same or-
der on a computer screen. Participants were informed via
computer that they would be asked questions about the
content that they would read, and that it was important
for them to pay attention to the information. Each text pre-
sented a description of one or two individuals out of a total
of six who went to the same swimming club, from the per-
spective of one of the characters. On the top of the screen
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appeared a named cartoon image of the person, or persons
discussed in the text, while the text appeared below. The
descriptions included information about personal charac-
teristics, specifically including which members were
friendly with each other.

There were a total of 13 texts (screens) which were al-
ways presented in the same order. Amalgamating across all
13 vignettes produced the knowledge that three of the
members were friendly with one another other, two other
members were friendly, and the sixth member was not
friendly with any of the other individuals.

2.2.2. Spatial task
Immediately following the last of the texts, participants

were told that the individuals described in the text were all
in the school courtyard. They were told that they would be
briefly shown their positions and then asked to reconsti-
tute them. When the participant clicked a button, a large
black square appeared in which they saw the same cartoon
images used in the preliminary text (but not the names) of
the six individuals arrayed in space within the square. This
was presented for 2500 ms, after which the picture disap-
peared. Following this, the participant saw another screen.
This showed the empty black square. To the right of the
square were arrayed the un-named images of the six indi-
viduals. Participants were instructed to drag the images to
the spot that they were seen in the original screen and to
click on a button below when they were satisfied. Next,
participants were given another screen indicating that
the six club members were still in the courtyard, but that
they had changed places. They were then given the same
task a second time, but with a different configuration of
images.

Participants were assigned randomly to the Consistent
or Inconsistent conditions. In the Consistent condition,
the spatial positions of the individuals reflected their
friendship structure. Specifically, the three members who
were described as being friends, and the two other mem-
bers who were friends, were each grouped close to each
other. The member with no friends was separated from
these two sub-groups. In the Inconsistent condition, the
Fig. 1. Example of one of the spatial arrays used in the Consistent (left panel) a
friendly relation, but did not appear in actual stimulus).
six images were arrayed in the identical configuration as
the images in the Consistent condition, but friends were
not placed in close proximity (see Fig. 1). Within each con-
dition, individuals received two arrays (either both with
friends closely positioned or both with friends not closely
positioned) in which they were asked to reconstitute the
spatial positions of the individuals described in the text.

2.3. Results

We first calculated the distance between the placement
of an image and its original placement, by calculating the
square of the difference between the participant’s vertical
placement of the left-hand corner of each image and the
original vertical placement and the square of the difference
in horizontal placements (each unit corresponded to
1/1440”). The final distance score was calculated by taking
the square root of the sum of the two squares.

Next, we generated two scores for each of the two trials.
First, we computed a combined distance score for the five
members who belonged to groups, across both tasks; we
refer to this as the Group distance score. This score con-
sisted of the mean distance between each group member’s
original position and where the participant placed the indi-
vidual summed across all five individuals, then averaged
between the two tasks. We also computed the distance
score for the single individual who belonged to neither
group; we refer to this as the Individual distance score.
This score consisted of the mean distance between the sin-
gle individual’s original position and where the participant
placed the individual and was averaged over the two tasks.
Table 1 displays the mean Group and Individual distance
scores over the two trials as a function of Sex and Condi-
tion (consistent versus inconsistent). In order to facilitate
comparison between the two scores, we present the Group
scores averaged over the five individuals in this table.

We initially computed an ANOVA with distance scores
as the dependent variable and with Structure (Group ver-
sus Individual) as a repeated measure and Condition and
Sex as independent variables. This showed significant ef-
fects of Structure, F(1, 88) = 1838.89, p < .001, and
nd Inconsistent (right panel) friendship conditions (shared letter denotes



Table 1
Mean Group (averaged across members) and individual distance scores as a
function of condition (Consistent with friendship relations or Inconsistent
with friendship relations) and Gender.

Condition Gender N Distance score

Group Individual

Consistent Female 26 3375 3306
Male 27 2780 3322

Inconsistent Female 20 4089 3656
Male 19 4132 3861

Note. Smaller numbers indicate greater accuracy.
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significant interactions involving Structure � Condition,
F(1, 88) = 49.19, p < .001, Structure � Sex, F(1, 88) = 4.91,
p < .05, and Structure � Sex � Condition, F(1, 88) = 4.96,
p < .05.

We then examined Group and Individual scores sepa-
rately. We first performed an ANOVA with Group distance
scores as dependent variable and Condition and Sex as
independent variables. This showed significant main
effects of Condition, F(1, 88) = 46.65, partial g2 = .346,
p < .001, and a significant Sex � Condition interaction,
F(1, 88) = 4.45, partial g2 = .048, p < .05. This model ex-
plained 39.0% of the total variance.

Post hoc analyzes used least square means contrasts.
Participants of both sexes more accurately recalled spatial
positions of individuals when these were consistent with
friendship relations than when these were inconsistent
(males: Consistent: M = 13,901; Inconsistent: M = 20,662)
(females: Consistent: M = 16,876; Inconsistent:
M = 20,447), F(1, 88) = 46.65, p < .001. As predicted how-
ever, males’ distance scores were significantly lower (more
accurate) than females’ scores when spatial position was
consistent with friendship relations, F(1, 88) = 9.13,
p < .01. There were no significant sex differences in Group
distance scores in the Inconsistent condition, where spatial
position was unrelated to friendship relations (see Table 1),
F < 1. The model explained 2.7% of the total variance.

We then performed an ANOVA with Individual distance
scores as the dependent variable and Condition and Sex
as independent variables. This showed no significant
effects.

These results are highly consistent with our hypothesis.
However, there remains the possibility that the patterns of
the images used in the Consistent condition were easier to
recall for males in some absolute manner unrelated to so-
cial organization. In order to control for this possibility, we
presented 12 males and 12 females (average age: 23 years,
1 month) with the two tasks used in the Consistent condi-
tion, without the initial social text. We analyzed the results
using the same procedures for computing Group and Indi-
vidual distance scores. No significant sex differences were
found for either the Group distance score (Males:
M = 17,942; Females: M = 17,520), or the Individual dis-
tance score (Males: M = 3127; Females: M = 3313).
Although there were relatively few participants for this
comparison, these results do significantly reinforce those
of the Inconsistent condition and strongly suggest that
there are no general sex differences in processing short-
term spatial information about social actors.
2.4. Discussion

Overall, both males and females can use friendship rela-
tions in order to more accurately reconstitute consistent
spatial positions. More importantly, and as predicted,
males showed an advantage compared to females in their
ability to accurately reconstitute spatial positions of indi-
viduals described as friends when spatial positions are
consistent with friendship relations.

Critically, these sex differences are not explicable by
previously known differences in either spatial rotation or
facial identification. In fact, the results of the two control
conditions (Inconsistent and lack of friendship informa-
tion) indicate that males and females perform similarly
on this task when spatial position is not consistent with so-
cial structure.
3. Study 2

The results of Study 1 show that compared to females,
males are more accurate in reconstituting the spatial posi-
tions of group members arrayed in a manner that is consis-
tent with their social relations. Our prediction was based
on the idea that males are used to functioning in groups
of inter-related friends. However, these results could be
explained by the superior ability of males to use any form
of relational categorization to facilitate spatial processing.
In other words, it may be that any relation, R, which was
used to link multiple actors (so that A R B, B R C, A R C)
would result in the same male advantage as was found in
the first study.

In order to examine this possibility, we needed to find
a relation that would not generate any tendency to group
membership. Studies using the minimal group paradigm
suggest that people will do so based on minimal criteria
(e.g. Tajfel, 2001; Turner, Brown, & Tajfel, 1979). We thus
decided to use a relationship that should clearly preclude
group membership. We modified the diary to indicate
that members who were described as friendly with each
other in the first version were described as in conflict
with each other. In other words, we describe a social net-
work of non-friends (i.e. people who are unfriendly with
each other), that is exactly equivalent in structure to the
social network used in the initial study. Specifically,
every time that two people were presented together,
they were described as unfriendly. Note that we retained
exactly the same pairing of images as was used in the
initial study. If the key factor in the improved perfor-
mance of males in the initial study was due to the great-
er ability of males to use any form of relational category
(or to processing of the paired images), then the relative
advantage of males should continue when members are
described as non-friends. In contrast, our hypothesis is
that males’ advantage in reconstituting short-term spatial
information about individuals is specifically related to
their tendency to group into an inter-related, positive,
friendship structure. We would thus predict that this
advantage would disappear when non-friends who would
not typically interact in a group are used as a relational
label.



Table 2
Mean Group (averaged across members) and individual distance scores in
Study 2.

Gender N Distance score

Group Individual

Female 27 4165 3993
Male 36 4105 3391
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3.1. Method

3.1.1. Participants
A total of 63 (27 females, 36 males: average age = 21

years, 2 months) French-speaking junior college students
from Montréal, Canada participated in this study. All par-
ticipants were unpaid volunteers.
Note. Smaller numbers indicate greater accuracy.
3.2. Materials and procedure

3.2.1. Social information
Participants were given a series of 13 brief texts (1–4

sentences each) presented sequentially on a computer
screen. Participants were informed via computer that they
would be asked questions about the content that they
would read, and that it was important for them to pay
attention to the information. Each text presented a
description of one or two individuals out of a total of six
who went to the same swimming club, from the perspec-
tive of one of the characters. On the top of the screen ap-
peared a named cartoon image of the person, or persons
discussed in the text, while the text appeared below. The
descriptions included information about personal charac-
teristics, specifically including which members were not
friendly with each other.

There were a total of 13 texts (screens) which were al-
ways presented in the same order. Amalgamating across all
13 vignettes produced the knowledge that three of the
members were not friendly with one another other, two
other members were not friendly, and the sixth member
was described as getting along well with everyone.
3.2.2. Spatial task
Immediately following the last of the texts, participants

were told that the individuals described in the text were all
in the school courtyard. They were told that they would be
briefly shown their positions and then asked to reconsti-
tute them. When the participant clicked a button, a large
black square appeared in which they saw the same cartoon
images used in the preliminary text (but not the names) of
the six individuals arrayed in space within the square. This
was presented for 2500 ms, after which the picture disap-
peared. Following this, the participant saw another screen.
This showed the empty black square. To the right of the
square were arrayed the un-named images of the six indi-
viduals. Participants were instructed to drag the images to
the spot that they were seen in the original screen and to
click on a button below when they were satisfied. Next,
participants were given another screen indicating that
the six club members were still in the courtyard, but that
they had changed places. They were then given the same
task a second time, but with a different configuration of
images.

In both tasks, the spatial positions of the individuals re-
flected their non-friendship structure. Specifically, the
three members who were described as being non-friends,
and the two other members who were non-friends, were
each grouped close to each other. The remaining member
was separated from these two sub-groups.
3.3. Results

We calculated distance scores between placement of an
image and its original placement in the same way as in
Study 1. We computed a Group distance score for the five
members who were described as being non-friends across
both problems, and an Individual distance score for the
remaining member and averaged across both tasks. Table 2
displays the mean Group and Individual distance scores
over the two trials. As previously, we present the Group
scores averaged over the five individuals in this table.

We initially computed an ANOVA with distance scores
as the dependent variable and with Structure (Group ver-
sus Individual) as a repeated measure and Sex as the inde-
pendent variable. This showed only a significant effect of
Structure, F(1, 61) = 381.89, p < .001.

Group distance scores were very similar for both males
(M = 20,528) and females (M = 20,828) as were Individual
distance scores (Males: M = 3391; Females: M = 3993).

3.4. Discussion

The results of this second study show that males and fe-
males performed at the same level of accuracy when
reconstituting the spatial positions of non-friends, that is,
individuals who would not be expected to form part of a
same group. This shows that males’ advantage on the con-
sistent task in Study 1 was not due to a general categoriza-
tion advantage, or to any differential ability to process the
initial paired images, but was specifically related to friend-
ship structures.
4. Study 3

The results of Study 2 show that males’ advantage over
females in reconstituting the spatial positions of individu-
als disappears when these individuals were described as
non-friends. This allows the conclusion that males‘ advan-
tage in Study 1 was not due to a superior ability to convert
any form of relational categorization into spatial informa-
tion, but is consistent with the idea that the key factor is
consistency with group social structure.

In the following study, we wished to generalize the ba-
sic results to a more subtle form of social categorization. As
mentioned, studies using the minimal group paradigm
suggest that people will easily infer some sort of group
membership (e.g. Tajfel, 2001; Turner et al., 1979). Thus,
instead of specifically describing people as friendly, as
in Study 1, we modified the diary sequences so that



Table 3
Mean Group (averaged across members) and individual distance scores in
Study 3.

Gender N Distance score

Group Individual

Female 27 4165 3273
Male 36 4003 3278

Note. Smaller numbers indicate greater accuracy.
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individuals who appeared together in a single screen (with
images) were described as taking the same bus route,
numbered either 55 or 87. Since all individuals were de-
scribed as going to the same activity, we hypothesized that
in this case, the bus label would suggest some degree of
group membership, although not necessarily to the same
extent as when individuals are specifically described as
friendly. In other words, we describe a social network of
people who share the same bus route on the way to the
same activity, that is exactly equivalent in structure to
the social network used in the initial study.

4.1. Method

4.1.1. Participants
A total of 64 (34 females, 30 males: average age = 20

years, 1 month) French-speaking junior college students
from Montréal, Canada participated in this study. All par-
ticipants were unpaid volunteers.

4.2. Materials and procedure

4.2.1. Social information
Participants were given a series of 13 brief texts (1–4

sentences each) presented sequentially on a computer
screen. Participants were informed via computer that they
would be asked questions about the content that they
would read, and that it was important for them to pay
attention to the information. Each text presented a
description of one or two individuals out of a total of six
who went to the same swimming club, from the perspec-
tive of one of the characters. On the top of the screen ap-
peared a named cartoon image of the person, or persons
discussed in the text, while the text appeared below. The
descriptions included information about personal charac-
teristics, specifically including which members took the
same bus route (no mention of friendship status was
made).

There were a total of 13 texts (screens) which were al-
ways presented in the same order. Amalgamating across all
13 vignettes produced the knowledge that three of the
members took bus route 55 to the club, two other mem-
bers took bus route 87 to the club, while no information
about the bus route taken by the sixth member was given.

4.2.2. Spatial task
Immediately following the last of the texts, participants

were told that the individuals described in the text were all
in the school courtyard. They were told that they would be
briefly shown their positions and then asked to reconsti-
tute them. When the participant clicked a button, a large
black square appeared in which they saw the same cartoon
images used in the preliminary text (but not the names) of
the six individuals arrayed in space within the square. This
was presented for 2500 ms, after which the picture disap-
peared. Following this, the participant saw another screen.
This showed the empty black square. To the right of the
square were arrayed the un-named images of the six indi-
viduals. Participants were instructed to drag the images to
the spot that they were seen in the original screen and to
click on a button below when they were satisfied. Next,
participants were given another screen indicating that
the six club members were still in the courtyard, but that
they had changed places. They were then given the same
task a second time, but with a different configuration of
images.

In both tasks, the spatial positions of the individuals re-
flected their non-friendship structure. Specifically, the
three members who took the 55 bus route, and the two
other members who took the 87 bus route, were each
grouped close to each other. The remaining member was
separated from these two sub-groups.

4.3. Results

We calculated distance scores between placement of an
image and its original placement in the same way as in
Study 1. We computed a Group distance score and an Indi-
vidual distance score (for the individual whose bus route
was not given) and averaged across both tasks. Table 3 dis-
plays the mean Group and Individual distance scores over
the two trials. As previously, we present the Group scores
averaged over the five individuals in this table.

We first computed an ANOVA with distance scores as
the dependent variable and Structure (Group versus Indi-
vidual) as a repeated measure and Sex as the independent
variable. This showed significant effects of Structure,
F(1, 62) = 1262.56, p < .001, and a significant interaction
involving Structure � Sex, F(1, 62) = 4.39, p < .05.

We then analyzed Group distance scores. We performed
an ANOVA with Group distance scores as the dependent
variable and Sex as the independent variable. This showed
a significant main effect of Sex, F(1, 62) = 4.65, partial
g2 = .070, p < .05. Group distance scores were significantly
lower for males (M = 18,158) than for females (M =
20,018). The model explained 7.0% of the total variance.

We then analyzed Individual distance scores. An ANO-
VA with Individual distance scores as dependent variable
and Sex as independent variable showed no significant ef-
fect. Males’ (M = 3278) and females’ (M = 3273) scores
were very similar.

4.4. Discussion

In this study, we described an indirect form of social
structure, one that was defined by taking the same bus
route to the same club. We hypothesized that since this
information is suggestive of some degree of friendliness,
that it would be used in the same way as the more direct
information in Study 1. In fact, the results of this third
study show that males’ advantage over females persisted
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when group members were described as taking the same
bus route to their swimming club, with little direct indica-
tion of friendship.
5. General discussion

In these three studies, we present evidence of the exis-
tence of a novel form of sex difference in processing of
short-term spatial information that depends on the rela-
tionships between individuals. More specifically, our re-
sults show a sex- differentiated ability to reconstruct
short-term spatial positions amongst individuals, one that
is consistent with males’ and females’ differing peer ecolo-
gies. Male peers interact more in groups, whereas female
peers interact more in one-on-one relationships that are
unconnected to one another (Benenson, 1990; Benenson
et al., 1997; Markovits et al., 2001). Group interactions
are characterized by a high degree of physical proximity
associated with a high level of internal fluidity, where
group members change their relative position fairly
frequently.

We hypothesized that males would outperform females
in translating group affiliations into spatial positions. The
results of all three studies provide clear confirmation of
the hypothesis. They first show that males and females
perform equally well at the basic task when spatial infor-
mation is unrelated to the social structure of relationships
between individuals, or when no social information is pre-
sented. This is consistent with our analysis of the task
which requires both facial recognition (which is superior
in females) and relative spatial orientation (which is supe-
rior in males). They next demonstrate that both males and
females are better able to reconstitute spatial positions
when they are consistent with explicitly friendly relations
between individuals than when they are inconsistent. In
addition, they demonstrate that both sexes are able to
use information related to social relationships to process
spatial information more efficiently which adds weight to
previous results showing that spatial information is an
Fig. 2. Group distance scores for males and females in the Consistent and Incons
bus condition (Study 3). Note. Smaller numbers indicate greater accuracy.
important component of social information (Crawford &
Cacioppo, 2002; Maddox, Rapp, Brion, & Taylor, 2008).

Finally, supporting our hypothesis, males have a clear
advantage in recalling spatial locations consistent with
friendly relationships among group members, both when
these relations are explicitly described as friendly (Study
1) or when they are inferred (Study 3). In contrast, when
the same individuals are described as being composed of
non-friends (Study 2), thus undoing any natural tendency
to infer some degree of group membership, this advantage
disappears. This latter result shows clearly that males’
advantage in reconstituting short-term spatial information
about people is specifically related to group membership,
and not due to any general ability to translate relations
of any kind into spatial information.

In this context, it is interesting to compare Group dis-
tance scores across the three consistent conditions in these
three studies (see Fig. 2). Although this comparison must
be made with caution as the data came from separate stud-
ies, the pattern of performance of both males and females
is quite consistent with our basic hypothesis. When people
were strongly described as friendly (Study 1), overall accu-
racy was relatively high (i.e. distance scores were low)
with a clear advantage for males. When people were indi-
rectly associated by bus route (Study 3), accuracy de-
creased with a smaller, but continuing male advantage.
Finally, when people were described as unfriendly (Study
2), accuracy was even less, with no sex difference. In fact,
in the unfriendly condition, results were very similar to
those obtained in the Inconsistent condition of Study 1.
This pattern of results is supportive of the basic idea that
males are better able than females to take rapid and accu-
rate snapshots of the spatial positions of group members,
when spatial position is analogous to group structures.

Current literature often describes females as the more
relational sex (e.g. Bakan, 1966; Baron-Cohen, 2003).
Results from this study indicate that this characterization
is misleading, and that the two sexes record differing types
of social and spatial information in a way that reflects their
divergent social structures. The results of these two studies
show that males, whose social world is characterized by a
istent friendship conditions (Study 1) non-friend condition (Study 2), and
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network of fluidly interacting social partners, preferen-
tially record spatial information valuable for maintaining
group relations. In contrast, females’ relationships tend to
be one-on-one, and unconnected to other dyadic relation-
ships. In this ecology, accumulation of intimate informa-
tion about a single individual would be particularly
useful (Markovits et al., 2006; Roy et al., 2000). This sug-
gests that the superiority of females over males in process-
ing verbally mediated, episodic information about
individuals (Herlitz et al., 1997; Herlitz & Rehnman,
2008; Markovits et al., 2006), and the superiority of males
in processing both verbal information and spatial informa-
tion related to groups (Markovits et al., 2006) could be spe-
cific adaptations to the separate social structure that
characterizes each sex.

While our approach is directly derived from analysis of
the nature of cooperative goal-oriented interactions char-
acterizing male groups, there are other factors related to
this that are of potential interest. First, group activity is of-
ten situated within an in-group/out-group context (e.g.
Kurzban, Tooby, & Cosmides, 2001), and males respond
more strongly to outgroups than females do (Sidanius &
Pratto, 1999; Van Vugt, De Cremer, & Janssen, 2007).
Activating an in-group/out-group representation therefore
should accentuate the sex difference. Second, males may
be more attuned to within group relationships than fe-
males, not only because of the need to effectively organize
group members in a common pursuit but also because of
the threat of potentially aggressive within group coalitions.
Third, additional group members will increase exponen-
tially the potential relationships that can exist, thereby
greatly enhancing the difficulty level of monitoring group
members. How this influences distribution of attention
would be important to explore in future research. Finally,
sex differences in sexually dimorphic ways of attending
to social information warrants comparisons of live process-
ing of social information by males and females using di-
verse measures including brain scanning and electrical
recordings that can elucidate the forms of social informa-
tion preferentially processed by each sex.
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