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Abstract
Previously it has been reported that female performance on the recall of objects and
their locations in a spatial array is superior to that of males. This may reflect underlying
information-processing biases whereby males organize information in a self-referential
manner while females adopt a more comprehensive approach. The known female
advantage in verbal memory may, however, account for this sex difference. In two
initial experiments we found no overall sex differences in object or object-location
memory. The inclusion of a verbal distracter task revealed gender-congruent biases in
performance. A final study examined some methodological issues associated with the
design of item arrays. After controlling for differences in item distinctiveness,
performance on object-location was found to be substantially influenced by the
distance that items were displaced in the array. These findings demonstrate that certain
methodological factors can significantly affect the attentional and mnemonic
processes that operate when performing tasks of this nature and can negate underlying
sex differences in performance.
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INTRODUCTION
It has consistently been reported that males outperform females in a wide range of
spatial competences including maze learning, map reading, and aiming at and tracking
objects (see Halpern, 2000; Voyer et al., 1995, for overviews). Silverman and Eals (1992),
however, suggested a female advantage in some apparently spatial tasks. Their study
involved presenting participants with an array of object pictures for study followed by
two recall phases. In one, the Object Memory (OM) test, the same array was represented with some newly-added items that had to be identified. In the other, the
Object Location (OL) test, the same array of items was re-presented, but some objects
had moved position and these had to be identified. Females performed better than
males in both conditions. In a further study using objects in a real-life setting, females
again outperformed males.
Both tests in the Silverman and Eals (1992) study involve remembering the set of
objects presented, and indeed the OM test need not involve any spatial memory. The
superior performance of females may simply be due to their known superiority in verbal
episodic memory (Lewin et al., 2001) Recognizing this, Eals and Silverman (1994)
repeated their original procedure using drawings of uncommon objects that were
purportedly difficult to verbally label. They found a clear female advantage the OL, but
not the OM task. They also repeated the study with real-life objects set on a table.
Common objects were used for one group and uncommon for another. There was no
sex difference in OM for either common or uncommon objects, possibly due to ceiling
effects. As regards the OL task, females performed better with common objects but not
uncommon objects, suggesting that the female advantage may, in part, be due to a
female verbal superiority.
Findings from other studies suggest, however, that the female advantage is not
always due to superior verbal ability or indeed is even present. Some studies for example
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report a female advantage in episodic memory, an advantage that is only partly
explained by superior verbal abilities (Herlitz et al., 1997; 1999). McGivern et al (1997)
demonstrated female superiority in both directed an incidental learning conditions on an
item recognition task whether the items were visual objects or abstract shapes. Postma
and de Haan’s (1996) paradigm did not require participants to remember a set of
objects - pictures of the objects were present during all phases and had to be relocated
in previously seen positions. They reported evidence for separable processes in location
memory: positional memory (PM) that underlies the construction of a map in terms of
spatial co-ordinates; and object location binding (OLB) that assigns objects to positions.
Using this paradigm, Postma, Izendoorn and de Haan (1998) reported a male advantage
in positional memory. James and Kimura (1996) reported that females outperformed
males on the object location version of the Silverman and Eals (1992) experiment when
the locations of pairs of items were exchanged, but not when items moved to sites
previously unoccupied by another item. Therefore, when positional memory was being
tested in addition to object memory or location binding, the female advantage
disappeared.
The notion that these processes may operate differentially in males and females is
an important consideration. McBurney et al., (1997) used the game ‘Memory’ in which
participants have to match pairs of picture-cards in an array by turning them over
individually, with no more than two cards face-up at any one time. A mental rotation
task was also administered. As expected, females were superior at the ‘Memory’ game
while males were superior at mental rotation. Importantly, however, performance on the
tasks was positively correlated in females with no significant correlation in males. Their
results appeared to indicate that the processing demands of the tasks were dissociable
in males but not females. This is also observable in general attentional processing styles;
both Silverman and Eals (1992) and Eals and Silverman (1994) found a female advantage
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in location memory only for ‘incidental’ conditions. This is compatible with Silverman and
Eals (1992) argument that the female advantage was due to a more general attentional
style in that “they are able to retrieve a comprehensive image of a previous physical
surrounding without having attempted to remember it or even given it particular
conscious attention” (p. 103). Support for this notion was provided by McGivern et al.,
(1998) who demonstrated that better recognition memory in females reflected greater
unconscious processing of environmental stimuli.
A clear example of this was found by McGivern et al (1997) following a
modification of Eals and Silverman’s (1994) object-memory task to provide arrays of
female-oriented, male-oriented and neutral objects. In their adult sample, females
performed better than males on both female and neutral items, while males performed
at the (superior) female level only for male items. This is in line with the notion that females
may process information comprehensively, whilst males preferentially process self-related
material (Meyers-Levy, 1989).
Overall it appears that the putative female advantage in object (location)
memory may be sensitive to methodological factors that can potentially alter the
manner in which the array is processed. From the results of the studies described
previously, the nature of the stimuli utilized is of particular importance, including the
gender-bias of items and the ease of applying verbal labels. These features can reduce
or even reverse the hypothesized female advantage on such tasks.
We therefore sought to systematically examine sex differences in both object and
object-location memory, and to explore further methodological considerations. The
primary aim of our initial experiments (1a and 1b) was test the hypotheses that: (i) there is
an overall female advantage in object location memory; and (ii) that females would
exhibit a more comprehensive processing style. Specifically we hypothesized that
females would remember the locations of items irrespective of the gender associations of
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the items while males would exhibit better performance with gender-congruent items
(i.e. process selectively in a self-related manner). The procedure for experiments 1a and
1b was identical, with the exception that the effect of verbal processing and verbal
ability was controlled in 1b through the inclusion of a verbal distracter task. This tested
hypothesis: (iii) that any female advantage in object location memory is not simply due
to female verbal superiority.

EXPERIMENT 1a
In the initial experiments, directed and non-directed learning conditions were used to
test both object and location memory for common items.

METHODS
Sample
Thirty male and 30 female undergraduate students from the Northumbria University were
recruited by opportunity sampling. Participants were randomly and evenly assigned to
one of two conditions. In the directed condition, males were aged 18 to 32
(mean=22.1±1.15), females 18 to 24 (mean=20.1±0.39). In the non-directed condition,
males were aged 18 to 29 (mean=21.2±0.79) and females 18 to 23 (mean=19.9± 0.37).

Materials
Drawings of 60 common items were prepared, based on those used in the McGivern et
al. (1997) study, but more appropriate to adults rather than children. Sixteen participants
(8 males, 8 females not participating in the present study) rated these items on how
‘masculine’ or ‘feminine’ they considered each item to be using a Likert scale, ranging
from 0 to 10. The 15 most masculine, feminine, and neutral items were selected for use in
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the subsequent experiments. Mean ratings were 0.5 for neutral items, 7.0 for masculine
items and 7.5 for feminine items. ANOVA confirmed that ratings of masculine and
feminine items differed significantly from neutral, but did not differ from each other. The
stimuli used were simple black and white line drawings, and all were of approximately
the same dimensions (see figure 1) and presented on white paper of size A2 (594 mm by
420 mm).
Insert Figure 1 (stimulus array) about here.

In the initial exposure 11 masculine, 11 feminine and 11 neutral items were used. For the
‘Item Added Task’ (IAT), the number of each type of item was increased to 15 (see figure
2, upper). The ‘Item Moved Task’ (IMT used the same items as in the initial presentation,
but some had moved position (see figure 2, lower).
Insert Figure 2 (IAT and IMT arrays) about here.
Participants marked on the array those items they thought - in the IAT, to have been
added; in the IMT, to have moved. For the ‘non-directed’ condition, a key was
developed to aid participants in pricing the items as quickly as possible (see procedure).
A circle represented those items considered to be worth less than £1, a triangle
represented those between £1 and £10, and a square for those over £10.
Design
The experiment was an independent design comparing male and female performance,
in directed and non-directed conditions; this was the same for both item-added, and
item-moved tasks. The independent variable was the sex of the participant, while the
dependent variable was the score achieved on each of the two sections of the
experiment.
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Procedure
The initial array contained 11 of each gender-stereotype of item (masculine, feminine
and neutral). For the item-added task (IAT), four items of each gender-stereotype were
added to the array (i.e. 12 items in total). These additional items were randomly
distributed around those in the initial array and were again selected from those in the
pilot study. For the item-moved task (IMT) the array contained the same items as the
initial array, however four of each gender-stereotype of item (i.e. 12 in total) had their
positions changed - in each case a reasonable distance from their initial location to
allow participants to discern the variation.
Participants were tested individually and were seated at a desk, upon which the
initial presentation stimulus array lay face down. Participants in the non-directed
condition were told that the array they were about to see contained basic line drawings
of many different items and that they should rate each item in one of three price
categories. It was stressed that participants had only 60sec to carry out this rating
procedure. They were also informed that if they were unable to estimate a price, they
should guess, and move on to the other items. This was done so that all items would be
studied for approximately the same amount of time, and also, so that all items in the
array would be seen within the time limit permitted. Initial test runs of the experiment had
revealed that using this method, participants could comfortably cover all items in 60sec.
Participants in the directed condition only were informed that they would also have to
recall the items and their locations.
The array was then presented to all participants for 60sec. Participants were
notified at 30sec and 45sec to allow them to adjust their pace accordingly. The array
was removed after the 60sec and, following a 2min delay, the first test array (IAT) was
administered. Participants were instructed that the array that they were about to see
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contained exactly the same items in as the first array, but in addition, with others that
had not been present added. They were asked to place a cross over those items that
had been added. Again participants were instructed that they had a time limit of 60sec.
Immediately after, participants were presented with the final test array (IMT). In
this, they were instructed that the items were exactly the same as those that they had
seen in the initial array (this was stressed so that there was no confusion between the first
array and the one that they had just been tested on) and that they should indicate with
a cross those that had changed position from their original location. Again, instructions
were given that there was a time limit of 60sec.
RESULTS
Corrected scores (correct minus incorrect responses) were used. Where repeatedmeasures analyses were conducted, a Greenhouse-Geisser correction for non-specific
carryover was applied.

Overall Data
Group means with standard errors, for both conditions on both tasks are presented in
Table 1. Analysis of the corrected scores on the IAT, using a two factor independent
groups ANOVA revealed no significant main effects for sex (F1,56=0.00, p=1.00) or
condition (F1,56=0.46, p=0.50), nor was there a significant interaction (F2,112=0.02, p=0.28).
The same pattern emerged for the IMT, with no main effects for sex (F1,56=0.90, p=0.35)
condition (F1,56=0.14, p=0.71) and again no interaction (F2,112=0.21, p=0.65).

Insert Table I (Overall data) about here.
Item Separation
Group means and standard errors, for both conditions on both tasks are presented in
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Table 2.
The items of each task were then subdivided into their gender-types (masculine,
feminine, neutral), and analyzed using a three factor ANOVA (sex by condition by item
gender-type) with repeated measures on one factor (item gender-type). For the IAT,
there were no significant main effects for sex (F1,56=0.00, p=0.95) or condition (F1,56=0.54,
p=0.47). A main effect for item gender-type was initially revealed (F2,112=3.34, p=0.04), but
when the Greenhouse-Geisser correction was applied, the result just failed to reach
significance (p=0.08). There was however a significant interaction between condition
and item gender-type (F2,112=4.48, p=0.01). Subsequent post-hoc Scheffe pair-wise
comparisons revealed that in the non-directed condition, feminine items were identified
significantly better than masculine items (p<0.05). In the directed condition, Scheffe tests
showed that neutral items were identified better than feminine items (p<0.05; see figure
3). There were no other significant interaction effects (p>0.2).

Insert Figure 3 (interaction between condition and item) here

For the IMT, there were no significant main effects for sex (F1,56=0.51, p=0.48) or
condition (F1,56=0.02, p=0.90), however there was a main effect for item gender-type
(F2,112=33.04, p<0.0001). Scheffe pair-wise comparisons revealed that feminine items were
identified with greater accuracy than both masculine and neutral items (p<0.05). There
were no other significant interaction effects (F<1 in each case).

Insert Table II (item separated data) here.

SUMMARY OF EXPERIMENT 1A
It is clear that there was no evidence of an overall sex difference in performance in this

Page 10 of 36

Sex differences in object location memory

experiment (1a). Furthermore, there was no significant interaction between gender and
item-gender stereotype.

EXPERIMENT 1b
The second experiment controlled for the influence of verbal processing and verbal
ability. The same objects from experiment 1a were used, in conjunction with a verbal
distracter task to permit a more accurate measure of performance in the spatial system
specifically. The secondary task was also expected to reduce overall performance,
mitigating against ceiling effects and therefore allowing any underlying sex difference to
emerge.

METHODS
Sample
Thirty male and 30 female undergraduate students from the University of Northumbria at
Newcastle who had not taken part in the first experiment were recruited by opportunity
sampling. Participants were randomly and evenly assigned to one of two conditions. In
the ‘directed’ condition, the males were aged between 19 and 34 (mean=23.3±1.21),
the females between 18 and 33 (mean=22.4±1.08). In the ‘non-directed’ condition,
males were aged between 19 and 38 (mean=23.8±1.40), females between 18 and 28
(mean=21.6± 0.70).

Procedure
All materials, and the design, remained identical to experiment 1a. The only procedural
change was the inclusion of a verbal distracter task during the 2 minute delay between
the initial array presentation and the subsequent recognition trials (IAT and IMT). This
consisted of a page of 204 common words, typed on white paper in 5 columns;
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participants were asked to read each word aloud and also to say how many letter “e’s”
that word contained.

RESULTS

Overall Data
Group means and standard errors, for both conditions on both tasks are presented in
Table 3. Analysis of the corrected scores on the IAT, using a two factor independent
groups ANOVA revealed no significant main effects for sex (F1,56=0.02, p=0.89), condition
(F1,56=2.65, p=0.11), nor was there a significant interaction (F1,56=0.02, p=0.89). The same
pattern emerged for the IMT, with no main effects for sex (F1,56=0.01, p=0.93), condition
(F1,56=0.82, p=0.37) and again no interaction (F1,56=0.00, p=1.00).

Insert Table III (Overall data) about here.

Item Separation
The items in each task were then subdivided into their gender-types and analyzed as in
experiment 1a. For the IAT, there were no significant main effects for sex (F1,56=0.00,
p=0.95) or condition (F1,56=2.41, p=0.13), however there was a main effect for item
gender-type (F2,112=7.44, p<0.001). Subsequent Scheffe pairwise comparison tests
revealed that performance on neutral items was significantly better than on masculine
items (p<0.01), with no difference between feminine items and neutral items (p>0.05).
There was also a significant interaction between sex and item gender-type (F2,112=4.28,
p=0.02). Scheffe tests revealed that males performed significantly worse on feminine
items than on neutral items (p<0.05), while females performed significantly better on both
feminine and neutral items than on masculine items (p<0.01; see figure 4).
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Insert Figure 4 (interaction on IAT) about here.

In the IMT, again there were no main effects for sex (F1,56=0.01, p=0.93) or
condition (F1,56=1.20, p=0.28) but there was a significant main effect of gender-type
(F1,56=14.99, p<0.001). A Scheffe test revealed that performance on feminine items was
significantly better than both masculine and neutral items (p<0.01 in both cases). Again
there was also a significant interaction between sex and item gender-type (F2,112=6.26,
p=0.003). For males, performance on masculine items was significantly better than on
neutral items (p<0.01), while for females, performance was significantly better on both
feminine (p<0.01) and neutral items (p<0.05) compared to masculine items (see figure 5).

Insert Figure 5 (interaction on IMT) about here.

DISCUSSION OF EXPERIMENTS 1A AND 1B
From the results of both experiments 1a and 1b it is clear that, with regard to overall
performance, no significant between sex differences were apparent in the either the IAT
or IMT. When items were subdivided into their gender stereotypes, however, significant
effects were revealed. There appeared to be some evidence of differences in the recall
of certain item gender-stereotypes per se across both experiments. In the case of the IMT
particularly, feminine items were more easily identified than either neutral or masculine
items irrespective of the use of a verbal distracter task. This was not the result of a
difference in the degree of gender-stereotyping of items. Results from the pilot study
indicated that masculine and feminine items were rated equivalently in the perceived
extent of their respective gender-stereotypes.
Importantly, in experiment 1b there was evidence of sex differences in the
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recognition of certain gender stereotyped items. On the IAT, females were significantly
better at identifying both neutral and feminine items compared to masculine items
added to the array while males were significantly worse at identifying added feminine
items. In the IMT, interaction effects revealed that males were significantly better at
identifying

masculine

items

that

had

moved

positions,

while

females

were

correspondingly better at identifying feminine and neutral items.

Methodological considerations
Some potential confounds should be highlighted regarding these observations. Firstly in
the IMT task, the displacement of items was randomly allocated and it was possible that
some items had moved further than others. This may be an important factor in the
performance of the task as items that moved a greater distance are likely to be easier to
identify than those that moved only a short distance. In the IMT, four items of each
gender stereotype moved spatial location. Of these items, the mean distance moved (in
mm) were as follows: feminine items=363.3 (SD=106.7); masculine items=245.5 (SD=44.1);
and neutral items=226.3 (SD=28.3). It is clear that the feminine items moved further than
any other type of item, a factor that may have contributed to the greater recall of these
items.
Secondly, it was clear that some items were better identified than others. For
example, feminine gender-typed items were better identified than masculine items on
the non-directed IAT in experiment 1a and were better identified than all other gendertyped items in the IMT in both experiment 1a and 1b. Some features of certain objects
may therefore have made them easier to identify. As we used a secondary task to
minimize verbal effects in experiment 1b, it is possible that this feature concerned the
actual ‘look’ of the items.
To establish if any items were more or less distinctive, twenty four (12 male and 12
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female) undergraduates who had not taken part in experiments 1a or 1b were shown
pictures of all 45 items that were used in these experiments and were asked to rate them
on their distinctiveness on a Likert-type scale ranging from 0 (very indistinctive) to 10 (very
distinctive). This was explained as how easily the items could be recognized again, after
a brief initial exposure. It was clear that some items were rated as being more distinctive
than others. Interestingly the greatest variation occurred within the feminine-stereotyped
items with scores ranging from 3.9 to 7.9.
The more distinctive an item is, the easier it may be to identify and subsequently
recall. It is also possible, however, that the opposite may be true; given the rating task
used in the initial presentation of items, if an item lacked distinctiveness then it would
require greater attention to identify and then price it. Either way, it might be that item
distinctiveness played a part in recall. While this remains only speculative, these factors of
distinctiveness and distance moved may provide some explanation for the pattern of
results obtained in experiments 1a and 1b. We therefore decided to carry out a final
experiment focused on the ‘item-moved’ condition in which we attempted to strictly
control item distinctiveness and examine displacement effects within a newly
constructed array.

EXPERIMENT 2

METHODS
Sample
Sixty undergraduate students (30 male, 30 female) from the University of Northumbria of
Newcastle who had not taken part in the previous studies. Males were aged between 18
and 42 (mean=23.6±1.16), females between 18 and 23 mean=19.1±0.22).
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Materials
Using the results of the pilot study, 36 items (12 male, 12 female, and 12 neutral) were
chosen from the 45 that were used in experiments 1 and 2, avoiding any that had
received extreme ratings of distinctiveness. These items were then distributed in an array
in a manner that was random, while still preventing clustering of items of similar
orientation (see Figure 6; upper). All drawings were black and white and were arranged
in a 6 by 6 matrix; the overall size being 425mm by 425mm.

Insert Figure 6 (New object array; upper and lower) around here.

Using the same items, another array was constructed, however 12 items (4 of
each gender-type) were moved to alternative positions. To preserve the overall
distribution of items throughout the array, positional changes were between items of the
same gender-type. In addition, the items changed in pairs that were matched for
approximate size, shape and orientation. Of the four items from each gender-type that
changed position, one pair moved only a short distance (to an adjacent circle) with the
other pair moving more than three circles (see Figure 6; lower). A PC was preloaded with
Qbasic software package that would sound an audible pulse every three seconds. This
was used to time the interval between moving from one item to the next.

Design
The experiment was a mixed design, with one between subjects factor of (sex) and two
repeated measures factors of item gender-stereotype (masculine, feminine or neutral)
and displacement(near or far).

Page 16 of 36

Sex differences in object location memory

Procedure
Participants were instructed that they would be shown an array of items and would be
asked to name each item as they were pointed to by the experimenter. They were
further instructed that if they did not know the name of the item they should indicate
immediately so that it could be given to them before having to move on to the next item
in the sequence. This removes the attentional bias present in conventional approaches
as with all the stimuli present individuals may pay more attention to some stimuli than
others. The computer program was then started and one item was pointed to every
three seconds. The starting point (in one of the four corners of the array) and the
direction (up or down, left or right) was randomized to prevent any possible biasing
effects of the start/finish point. After seeing the last item in the sequence there was a
two-pulse delay (6secs) and then the second array was presented. Participants were
instructed to indicate, using a colored tag, which of the items had moved positions, with
a time limit of 60secs. Due to the way in which they were constructed, the presentation
order of the arrays was also randomized.

RESULTS
Firstly, addressing performance on items of different gender-stereotypes, a two-way
ANOVA (sex by item gender-stereotype) with repeated measures on one factor (item)
using corrected scores revealed no main effects for sex (F1,58=0.01, p=0.91) or item
gender-stereotype (F2,116=1.67, p=0.19), nor was there an interaction effect (F2,116=0.11,
p=0.90).
Secondly, the analysis was restricted to those items that moved position. These
were separated into the distance they had moved i.e. to an adjacent circle (near) or
more than three circles (far), and into their item gender-stereotype. The results were
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analyzed using a two-way ANOVA repeated on both factors. For males, there were main
effects for distance (F1,29=51.11, p<0.0001), item (F2,58=4.07, p=0.02), and a distance by
item gender stereotype interaction (F2,58=7.80, p=0.001; see figure 7, upper).

Insert Figure 7 (Interaction in IMT) around here.

Female performance mirrored that of the males. There were significant main effects for
both distance (F1,29=51.36, p<0.0001), item gender-stereotype (F2,58= 5.24, p=0.008) and a
distance by item gender-stereotype interaction (F2,58=11.40, p=0.0001; see figure 7,
lower).

Interestingly the displacement of neutral items was identified with less accuracy than
masculine or feminine items (p<0.05) particularly when items moved to a ‘near’ location
(p<0.05). In general, all items that had moved ‘far’ were recalled significantly better than
those that had moved to an adjacent circle. Post hoc examination (adding age to the
ANOVA model as a covariate) revealed that age was not a significant covariate in the
analysis of female subjects (F1,28=0.16, p=0.692), but was in the case of males (F1,28=8.76,
p=0.006). The main effect of distance was significant at a trend level ((F1,28=3.29,
p=0.080), but there was no main effect of item gender-stereotype (F2,56=1.35, p=0.267) or
a distance by item gender-stereotype interaction (F2,56=0.864, p=0.427).

SUMMARY OF EXPERIMENT 2
For both males and females, performance was close to ceiling on items that moved a
considerable distance. For those that moved a much smaller distance, performance was
severely impaired, especially on items that had no gender-bias. Combined with
variability in the distinctiveness of some of the items, this may have contributed to the
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pattern of results on the IMT in experiments 1a and 1b, where performance on the
feminine items was at an unexpectedly high level. These confounds may interfere with
the more subtle effects of gender-congruent biases and overall performance.

GENERAL DISCUSSION
The aim of this series of experiments was to examine the ascribed female advantage in
object location memory and the factors underlying those observed. The results of our
initial experiments did not support the first hypothesis (i; see introduction) of an overall
female advantage in such tasks. In hypothesis (ii) we predicted that females would recall
items equally well, irrespective of gender stereotype, while males would recall only
gender-congruent items. We found that both sexes identified gender-congruent items
better (experiment 1b), with no overall female advantage on either task in directed or
non-directed conditions. These findings are thus in accord with data reported by
McGivern et al., (1997) and Cherney & Ryalls (1999).
An interesting feature of the Silverman and Eals (1992), and Eals and Silverman
(1994) studies was the finding of a female advantage in location memory only for
incidental (non-directed) conditions. Our first experiment did reveal an effect of
condition (feminine items identified better in the non-directed condition; male items
being better identified in the directed conditions) but the overall effect of condition was
small and there was no evidence of a sex by condition interaction. Instead, our findings
accord more with Cherney and Ryalls (1999) who reported that adults and children
recalled the identity of gender-congruent items in a real-life setting significantly better
than gender-incongruent items; they also reported no overall female advantage. The a
priori manipulation of the gender-stereotype of the objects in both Cherney and Ryalls’
(1999) study and the present study highlights the attentional and/or mnemonic biases
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that operate under these circumstances to alter the pattern of overall sex differences in
performance.
The female advantage in object location memory was first demonstrated by
Silverman and Eals (1992) using both an object-array paradigm and its real-life
equivalent. Recognizing the possibility that the results may have been affected by
females’ verbal superiority, Eals and Silverman (1994) repeated the original procedure
using ‘difficult to label’ objects. In the ‘pen and paper’ version, a clear female
advantage on object-location memory was found. In the real-life version, females were
better at object memory when common objects were used, but there was no sex
differences when uncommon objects were used. Overall, although a detectable female
advantage remained, the results showed a general reduction in the effect when controls
were introduced for possible female superior verbal abilities
We hypothesized that a female advantage in performance would not be
attributable to superior verbal ability (hypothesis iii). From experiments 1a and 1b it is
clear there was no overall sex difference in performance irrespective of the use of a
verbal distracter task. Importantly, however, the superior performance of both sexes for
gender-congruent items was only observed in experiment 1b i.e. when the verbal
distracter was included. This may be due to an increased difficulty of the task which
allowed more subtle effects to be observed, previously masked in experiment 1a through
performances close to ceiling. Alternatively, the use of verbal interference may have
increased the reliance on object/spatial memory systems, through which these effects
occur.
A recent study by Choi and L'Hirondelle (2005) lends strong support to the notion
that the nature of the stimuli and the ability to verbally label items can affect
performance through altering the strategic demands of the task to favor one or other of
the sexes. Object location arrays were constructed using either concrete (easily verbally
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labeled) or abstract items (difficult to label). Females outperformed males on the
concrete condition, however this effect was no longer significant when verbal memory
was included as a covariate. Males were more accurate than females in the abstract
condition. By examining correlations between object location memory and other tests of
verbal and spatial memory the authors concluded that when objects are highly
recognizable a verbally mediated strategy may facilitate object memory and elicit a
female advantage. However, when object identity cannot be verbally encoded, a
spatial strategy may be more effective which elicits a male advantage.
The design of the test array in studies of this nature is therefore critical. In
experiment 2 we investigated some of the specific characteristics of our test array that
may have affected performance. We first removed the possible effect of distinctiveness
by excluding those items with high or low ratings (obtained in a small pilot study) and
then created an array in which all items were evenly spaced. Critically, any potential
attentional bias was controlled by guiding participants through the individual items in the
array. Focusing on the IMT, we observed no overall sex difference and no effect of item
gender-stereotype, however the extent of the displacement was critical; a significant
advantage in the identification of items that had moved the greater distance was
found. We elected to move the items in pairs to maximize the likelihood of finding a sex
difference in performance (see James and Kimura 1996). It is therefore of interest that no
overall female advantage was observed under these test conditions and again
highlights the sensitivity of these effects to subtle methodological factors.
One possible factor that was not controlled when displacing items is the absolute
location of the item within the array. Using the Silverman and Eals memory location task,
Alexander et al., (2002) found that while the position of items in the array had no overall
effect on object memory, it did influence performance in object location memory in that
both sexes showed better memory for peripheral object locations compared to more
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central ones. Females also showed superior recovery of object locations in the right visual
hemispace, although the authors note the possible confounding effects of verbal
strategies on performance. Nevertheless this warrants examination in future studies.
The results of the present study do not necessarily dispute the well characterized
sex differences in aspects of cognition, or the evolutionary basis of these differences. In a
recent study the authors reported a female superiority in identifying ecologically valid
stimuli within a naturalistic setting (Neave et al., 2005). Instead, our findings demonstrate
that certain methodological factors can significantly affect the attentional and
mnemonic processes that operate when performing tasks of this nature and can negate
underlying sex differences in performance.
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FIGURE LEGENDS

Figure 1. Original array to be remembered for experiment 1a and 1b.

Figure 2. Test arrays for Item Added (top) and Item Moved tasks (bottom) for experiment
1a and 1b.

Table I. Experiment 1a: Overall data for directed and non-directed conditions for IAT and
IMT.

Figure 3. Experiment 1a: Interaction between condition (directed vs. non-directed) and
item gender-stereotype.

Table II. Experiment 1a: Data separated by item gender-stereotype for IAT and IMT.

Table III. Experiment 1b: Overall data for directed and non-directed conditions for IAT
and IMT.

Figure 4. Experiment 1b: Interaction between sex and item gender-stereotype for the IAT.

Figure 5. Experiment 1b: Interaction between sex and item gender-stereotype for the IMT.

Figure 6. Experiment 2: Test arrays.

Figure 7. Experiment 2: Interaction effect between displacement and item genderstereotype for males (upper) and females (lower).
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Figure 1. Original array to be remembered for experiment 1a and 1b.
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Figure 2. Test arrays for Item Added (top) and Item Moved tasks (bottom) for
experiment 1a and 1b.
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Mean

Figure 3. Experiment 1a: Interaction between condition (directed vs. nondirected) and item gender-stereotype.
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Mean

Figure 4. Experiment 1b: interaction between sex and item gender-stereotype
for the IAT
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Mean

Figure 5. Experiment 1b: interaction between sex and item gender-stereotype
for the IMT
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Figure 6. Experiment 2: Test arrays
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Figure 7. Experiment 2: interaction effect between displacement and item
gender-stereotype for males (upper) and females (lower).
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Table I. Experiment 1a: Overall data for directed and non-directed
conditions for IAT* and IMT*
Males

Females

Mean

SEM

Mean

SEM

9.267
9.467

0.530
0.533

9.800
8.933

0.490
0.396

6.730
6.667

1.01
0.523

5.600
6.267

0.914
0.700

Item Added Task

Directed
Non-directed
Item Moved Task

Directed
Non-directed

* note that a maximum score would be 12
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Table II. Experiment 1a: Data separated by item gender-stereotype for
IAT* and IMT*
Males

Females

Mean

SEM

Mean

SEM

3.033
3.000
3.333

0.195
0.214
0.154

2.867
3.133
3.333

0.190
0.150
0.121

1.800
3.067
1.833

0.251
0.225
0.272

1.400
3.000
1.733

0.201
0.173
0.303

Item Added Task

Masculine
Feminine
Neutral
Item Moved Task

Masculine
Feminine
Neutral

* note that a maximum score would be 4
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Table III. Experiment 1b: Overall data for directed and non-directed
conditions for IAT* and IMT*
Males

Females

Mean

SEM

Mean

SEM

9.533
8.667

0.456
0.540

9.533
8.800

0.456
0.509

7.133
6.467

0.601
0.675

7.067
6.400

0.825
0.815

Item Added Task

Directed
Non-directed
Item Moved Task

Directed
Non-directed

* note that a maximum score would be 12
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