
When considering the question of differences in cogni-
tive abilities between men and women, there are specific 
areas that come to mind quite readily. For a number of 
years, researchers have been aware that the domains of 
spatial and mathematical abilities seem especially relevant 
to the question of cognitive gender differences since they 
yield marked differences in favor of males (Benbow, 1988; 
Hedges & Nowell, 1995; Hyde, Fennema, & Lamon, 1990; 
Linn & Petersen, 1985; Voyer, Voyer, & Bryden, 1995). 
Although verbal abilities were long believed to be in favor 
of women (see, e.g., Maccoby & Jacklin, 1974), more re-
cent reviews suggest that they are either weakly in favor of 
women, not significant at all, or even in favor of men, de-
pending on the task considered (Hedges & Nowell, 1995; 
Hyde & Linn, 1988). At the time Maccoby and Jacklin 
(1974) wrote their landmark book, many believed that 
spatial, mathematical, and verbal abilities were the only 
areas where cognitive gender differences occurred.

More recent work, however, suggests that an area of 
cognitive abilities that was not mentioned by Maccoby 
and Jacklin (1974) offers potential for emerging gender 
differences. Specifically, in the early 1990s, a number of 

researchers reported gender differences in favor of females 
in tasks requiring memory for the location of objects (see, 
e.g., Crook, Youngjohn, & Larrabee, 1990; Sharps, Wel-
ton, & Price, 1993; Silverman & Eals, 1992). In what is 
probably the most cited of these studies, Silverman and 
Eals (1992) developed a task that they claimed reflected 
a yet unexplored aspect of spatial abilities, namely spa-
tial memory. In this task, participants were presented with 
a randomly organized array of line drawings on a single 
piece of paper. Participants studied this array for 1 min, 
followed by a new piece of paper on which they were re-
quired to identify which objects were old (found in the 
study array) and which ones had been added. This task is 
labeled as the objects identity memory task hereafter, and 
it was presented by Silverman and Eals as a measure of 
memory that is independent of location. Finally, a third 
array was presented in which some of the objects that had 
been found in the study array had been moved, whereas 
others remained where they were (unmoved). Participants 
were required to identify the moved and unmoved objects. 
This task is labeled as the conventional object location 
memory task hereafter, and it was presented as a measure 
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of object location memory by Silverman and Eals. The 
authors found that women performed better than men in 
both tasks. Since then, the results obtained in this initial 
study (Study 1 of the Silverman & Eals, 1992, article) 
have been replicated several times by various researchers 
with the conventional object location memory task. Note 
that Crook et al. (1990) reported gender differences in 
an object location memory task before the publication of 
Silverman and Eals’ report. However, it appears that this 
finding gained more prominence with the latter authors’ 
work, possibly because they replicated their own results 
several times in the same paper and framed them within a 
theoretically broad context.

Interpretation of Gender Differences in Object 
Location Memory

The interest that was generated by the Silverman and 
Eals (1992) study is somewhat puzzling considering that 
they made a number of questionable methodological, sta-
tistical, and conceptual claims. In reality, what likely at-
tracted the interest of many researchers is that Silverman 
and Eals (1992) called upon evolutionary explanations 
of cognitive gender differences to account for their find-
ings of gender differences in favor of females on the con-
ventional object location memory task. Specifically, two 
basic models were contrasted. First, the sexual selection 
for range-size model was made on the basis of the notion 
that in polygynous species, sexual selection for homing 
range occurs, typically favoring males (Gaulin & Fitzger-
ald, 1986, 1989). This advantage presumably occurs be-
cause good navigation skills are required in males to allow 
them to look for potential mates or to find resources in 
order to attract mates. Although this claim has been ap-
plied to nonhuman animals, Sherry, Jacobs, and Gaulin 
(1992) suggested that humans might have a recent evolu-
tionary history of polygyny. Consequently, specific brain 
structures as well as specific cognitive abilities (in partic-
ular, spatial ability) would have shown a sex-specific evo-
lution, resulting in significant differences between men 
and women. However, Silverman and Eals pointed out that 
this explanation might be too simple to account for human 
gender differences. Specifically, this explanation provides 
a relatively plausible account of gender differences in spa-
tial abilities, but it does not clearly account for gender 
differences in object location memory. This issue led Sil-
verman and Eals to propose the hunter–gatherer hypoth-
esis as an alternative (Eals & Silverman, 1994; Silverman 
& Eals, 1992). This approach is based on the notion that 
archeological and paleontological data strongly suggest 
the presence of task division in males and females such 
that the former were generally the hunters, whereas the 
latter were gatherers. Considering that skills that promote 
successful hunting (abilities to orient oneself in relation 
to objects and places or across distances, perform men-
tal transformation of objects, etc.) are generally in favor 
of males in modern humans, Silverman and Eals argued 
that modern gender differences on spatial tasks can be ac-
counted for by the hunter role held by males. However, 
these authors also claimed that men outperform women 
only on those aspects of spatial abilities that are relevant 

to hunting. Other aspects of spatial abilities relevant to 
foraging—such as object location memory—should be in 
favor of women. Of course, their initial work supported 
this prediction. 

Cognitive abilities are not the only aspect of human be-
havior that can presumably be explained by evolutionary 
mechanisms. Buller (2005) discussed how the evolution-
ary psychology paradigm has been used to explain virtu-
ally every human behavior. However, he cautioned readers 
that adaptation occurs continually at the population and 
individual levels. A correlate of this statement is that the 
mind is not a static structure that has been preprogrammed 
to respond in specific ways since the Pleistocene era, as is 
implied in the hunter–gatherer model. Experiential factors 
should therefore not be overlooked.

Buller (2005) also made the point that the hypotheses 
brought forth by evolutionary models are untestable in 
practice even though they might be testable in principle 
(see Buller, 2005, p. 88, for elaborations). What Buller 
means is that we know what kind of evidence is needed to 
test these hypotheses, and this makes them testable in prin-
ciple. Unfortunately, we do not have access to the data that 
are required for this test (such as direct observation of our 
Pleistocene ancestors), and this makes these hypotheses 
untestable in practice. This issue is further complicated by 
the fact that the research methodology for testing the rel-
evant hypotheses uses by definition a quasi-experiment, 
and this type of design does not allow causal conclusions 
(Furlong, Lovelace, & Lovelace, 2000). Another point to 
consider is that data that are compatible with predictions 
based on evolutionary models support the plausibility of 
these models, but do not prove their validity or allow one 
to reject other models (Lewontin, 1998; but see Ketelaar 
& Ellis, 2000, for a contrary view). The argument that was 
made by Cornell (1997) is especially illuminating in this 
respect. Specifically, Cornell demonstrated how an evolu-
tionary model could account “plausibly” and with similar 
arguments for a pattern of gender differences that is the 
opposite of what we observe today. This demonstration 
emphasizes Cornell’s view that any evolutionary expla-
nation is by definition a post-hoc explanation, not a pre-
diction. In summary, the hunter–gatherer model (among 
others) appears to provide circular arguments that seem 
untestable in practice. Although it is possible that the 
hunter–gatherer model is true, we cannot prove its con-
clusions. Note also that on the basis of cross-species 
evidence, Jones, Braithwaite, and Healey (2003) found 
little support for the hunter–gatherer hypothesis. Despite 
the problems inherent in an examination of evolutionary 
explanations and their controversial status, speculation 
about the theoretical significance of any observed gender 
difference remains worthwhile.

Alternative Interpretations and Findings
The initial findings observed by Silverman and Eals 

(1992) were reported in Study 1 of their article. Study 2 
examined whether their findings—initially obtained with 
drawings—would replicate in a naturalistic setting (which 
they did). Study 3 was mostly concerned with determin-
ing whether gender differences would appear when one 
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was informed that he or she had to remember object lo-
cation (explicit encoding) rather than uninformed of this 
purpose (incidental encoding). The presence of gender 
differences in both the explicit and incidental contexts 
provided a positive answer to this question. Silverman and 
Eals also implemented manipulations that they claimed 
demonstrated that gender differences in object location 
memory could not be accounted for by gender differences 
in object identity memory. Finally, Study 4 purported to 
show that gender differences in favor of females on ob-
ject location memory appear at puberty. Silverman and 
Eals interpreted their findings as reflecting the influence 
of changes in hormonal status with puberty on cognitive 
gender differences. However, one could argue that this 
conclusion was made on the basis of simple main effects 
that were computed despite the absence of a significant in-
teraction. These obtained findings thus have a high prob-
ability of reflecting a Type I error. Nevertheless, despite 
relatively weak evidence, Silverman and Eals concluded 
that their findings strongly supported the hunter–gatherer 
hypothesis.

Most of the research conducted since the publication of 
Silverman and Eals’s (1992) article aimed at either exam-
ining alternative explanations or providing evidence for 
or against the hunter–gatherer hypothesis. For example, 
to refute the argument that women might have used verbal 
labels to produce better location memory scores than men 
in their task, Eals and Silverman (1994) used uncommon 
objects that could not be verbally labeled in a variation 
of their conventional task. Their finding of gender dif-
ferences in favor of women on this task discounted the 
verbal mediation interpretation of their earlier findings. 
However, work conducted by other researchers provided 
mixed evidence concerning the generalizability of gender 
differences in object location memory. In one such study, 
James and Kimura (1997) noted that women were signifi-
cantly better than men at tasks involving object exchanges 
(when objects change location with each other, as in the 
conventional object location memory task), but not tasks 
involving objects that were shifted from their original lo-
cation to occupy those that were previously unoccupied. 
Arguably, the former predominantly assesses a form of 
topological memory, whereas the latter measures a more 
precise aspect of location memory, possibly calling on a 
coordinate component. In contrast, Dabbs, Chang, Strong, 
and Milun (1998) and Epting and Overman (1998) did not 
observe any difference between men and women in object 
location memory. Finally, in three recent studies, Postma 
and colleagues (Postma, Izendoorn, & De Haan, 1998; 
Postma, Jager, Kessels, Koppeschaar, & van Honk, 2004; 
Postma, Winkel, Tuiten, & van Honk, 1999) reported a 
male advantage rather than a female advantage for object 
location memory.

Considering the focus of research on supporting or re-
futing the hunter–gatherer hypothesis, one can plausibly 
argue that the consideration of this broad picture has taken 
researchers away from an examination of task components 
that might account for the gender differences. Specifically, 
researchers might be focusing so closely on the broad ex-

planation that they are disregarding other, more parsimo-
nious accounts of the gender differences.

As a starting point, recent research suggests that object 
location memory may comprise three major components: 
(1) object processing, (2) spatial-location processing, and 
(3) binding objects to locations (Postma et al., 2004). A 
simplified account of these components within the con-
text of the conventional object location memory task sug-
gests that they are clearly involved and might affect the 
observed gender differences. Specifically, object process-
ing requires one to recognize the objects, thereby encoding 
their identity. This aspect would be tapped by the object 
identity memory task. Spatial location processing can pro-
ceed both by means of exact coordinate location codes and 
by relative, categorical, or topological codes. The process-
ing of spatial location is not necessary to object identity 
memory. However, it is required to achieve the third step, 
when the object is bound to its location. Essentially, this 
requirement suggests that the last operation in object loca-
tion memory is the establishment of a connection between 
object identity and location. This discussion supports the 
notion that object identity memory and object location 
memory involve interdependent but separate processes. 
From this perspective, we likely identify an object first, 
locate it, and then bind it to a location. This process raises 
the possibility that gender differences in object location 
memory might relate to gender differences in object iden-
tity memory. The present study examined this possibility 
by investigating gender differences in object identity and 
location separately. Consideration of the magnitude of the 
effect on each measure should provide some clues con-
cerning possible precedence effects.

The above findings and discussion suggest that gen-
der differences in object location memory might not be as 
clear-cut as Silverman and Eals (1992) claimed. Accord-
ingly, in light of the apparent contradiction in findings 
relevant to gender differences in object location memory, 
the goal of the present study was to give a more conclu-
sive overview of the existence of gender differences in this 
cognitive domain as well as in the conditions under which 
they emerge. As was already pointed out, the literature 
on gender differences in object location memory appears 
quite diffuse. The various relevant studies will not be dis-
cussed at length because they form part of the database 
presented later. However, elaborations on possible reasons 
for contradictory results are likely to provide clues con-
cerning clusters of homogeneous effect sizes that might 
emerge through meta-analysis. The first class of reasons 
is methodological and statistical, including factors such 
as sample size, the file drawer problem (which will be 
discussed shortly), scoring procedure, the type of objects 
used, the setting of the task, encoding context, and age of 
the sample. The second is theoretically based, compris-
ing the exact cognitive subcomponents underlying object 
location memory.

Methodological and statistical factors account-
ing for mixed results. Starting with the first class, an 
important methodological issue concerns limitations in 
group size. In general, men and women overlap consider-
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ably in cognitive performance (see, e.g., Kail, Carter, & 
Pellegrino, 1979). Hence, relatively large group sizes are 
needed to obtain significant statistical differences. When 
comparing homogeneous groups (e.g., college students), 
significant effects might be obtained with only 20 partici-
pants in each group, but clearly this depends on the sen-
sitivity of the test. One goal of the present meta-analysis 
was to minimize this problem by combining several sam-
ples of various sizes while increasing the importance of 
results obtained with large sample studies through the use 
of effect sizes that were weighted as a function of sample 
size (Hedges & Becker, 1986).

A second methodological concern relates to the well-
known file drawer problem (Rosenthal, 1979). Studies 
yielding no effects or unexpected effects may not be pub-
lished, thereby obscuring the true pattern of gender dif-
ferences and the validity of the meta-analytic approach. 
One can plausibly speculate that since the dominant view 
regarding gender differences in object location memory 
currently favors women, several studies showing no gen-
der difference or a male advantage may not have been 
published and have vanished in file drawers, whereas 
those showing the expected effect were published. One 
of the advantages a meta-analysis offers is that it allows 
an estimate of how many studies with nonsignificant or 
contradictory findings would be required to offset the sig-
nificance of a given effect size. Thus, the present study 
examined the resistance of gender differences in object 
location memory to the file drawer problem. In addition, 
efforts were expended to include unpublished studies in 
the analysis.

Another methodological aspect that deserves consid-
eration concerns the scoring procedure used in a specific 
experiment. Voyer et al. (1995) reported that on a number 
of tests, the scoring procedure had a significant effect on 
the magnitude of gender differences in spatial abilities. It 
is a fact that various scoring techniques have been used 
in object location memory tasks. Specifically, the typical 
score used by Silverman and Eals (1992) is accuracy of 
response (i.e., the object is either in the correct location or 
not). However, others (e.g., Postma et al., 2004) have used 
the distance between actual object location and the place-
ment made by participants as a score. Completion time 
has also been used as the measure of performance (Tot-
tenham, Saucier, Elias, & Gutwin, 2003). Such variations 
in the scoring procedure are likely to affect the results of 
studies using object location memory tasks as they do for 
spatial tasks. This possibility also has theoretical implica-
tions (see below), and as such it was taken into account 
here. In addition, recent reports suggest that men show a 
greater propensity to guess than do women (Voyer, Rod-
gers, & McCormick, 2004; Voyer & Saunders, 2004). It is 
thus possible that test scores that include a correction for 
guessing could produce a different magnitude of gender 
differences in object location memory, as was observed by 
Voyer et al. (1995) for spatial tasks. In the object location 
memory task, a correction for guessing is typically applied 
by subtracting the number of objects incorrectly identified 
as moved and unmoved from the number that are correctly 
identified as moved and unmoved. The present analysis 

will thus examine whether this type of correction affects 
the magnitude of gender differences in the task.

The use of uncommon objects by Eals and Silverman 
(1994) was mentioned earlier as part of their attempt to ex-
amine the verbal mediation explanation of their previous 
findings. However, others have speculated that the type 
of objects that are used might influence the magnitude 
of gender differences in object location memory through 
their relevance to the participants. For example, Cher-
ney and Ryalls (1999) speculated that their participants 
would be more likely to remember the location of gender-
relevant toys than gender-irrelevant toys. Their finding 
confirmed this prediction while also demonstrating that 
gender relevance nullified overall gender differences in 
favor of females in object location memory. Findings of 
this type suggest that it is very important to consider the 
type of object used in the studies retrieved for the present 
analysis.

Additional factors that require consideration relate to 
the ecological validity of the tasks used. Specifically, con-
sidering that the hunter–gatherer interpretation of gender 
differences is based on the notion that the female advan-
tage arose as a result of a long evolutionary process that 
occurred in the natural environment, one can plausibly 
expect that gender differences should be found in studies 
that recreate this natural setting as well as in those where 
artificial conditions are used. Thus, the females’ advan-
tage over males should be found when the task involves 
a naturalistic setting as well as when drawings of objects 
or computer tasks are used. The hunter–gatherer hypoth-
esis also leads to the prediction that women should excel 
particularly under incidental learning conditions, because 
these conditions are the most closely connected to their 
original gatherer role (Silverman & Eals, 1992). That is, 
it might be a natural automatic tendency of gatherers to 
store locations of relevant items into memory even when 
there is no direct usage for those items at present. Eals and 
Silverman’s (1994) finding that women had an advantage 
when participants were not informed that they had to re-
member uncommon object location (incidental encoding), 
but that men had an advantage when they were forewarned 
(explicit encoding) supported this point. On the basis of 
their statement that “for unfamiliar objects, the female 
advantage occurs solely for location memory in incidental 
learning conditions” (Eals & Silverman, 1994, p. 103), 
these authors concluded that females might have evolved 
an attentional style that is more inclusive of the environ-
ment than that of males. This might lead one to expect 
that gender differences in object location memory should 
be more pronounced under incidental rather than explicit 
encoding conditions, at least for uncommon objects. This 
question will be examined in the present analysis.

Another methodological factor that requires consider-
ation is the type of measure used. For example, Rahman, 
Wilson, and Abrahams (2003) reported gender differences 
in favor of females in object recall, but not in recognition. 
Considering that the conventional object location mem-
ory task is always administered as a recognition measure, 
this could mask gender differences of even larger magni-
tude. Accordingly, the present study took into account the 
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type of measure in retrieving studies for inclusion in the 
meta-analysis.

Age of the sample is a variable that should not be over-
looked when investigating gender differences in cognitive 
abilities. In fact, Linn and Petersen (1985) and Voyer et al. 
(1995) reported age effects in the examination of spatial 
abilities. Linn and Petersen proposed a categorical divi-
sion of age groups: under 13, 13 to 18, or over 18, and this 
categorization was utilized by Voyer et al. (1995). In both 
meta-analyses, the data suggested that gender differences 
emerge at puberty or around cognitive events such as the 
emergence of concrete-operational thoughts, around the 
age of 7 (Piaget, 1952). Thus, the age factor is likely to 
provide important insights concerning the possible role of 
neuroendocrinological and cognitive mechanisms, as was 
suggested by Silverman and Eals (1992).

Conceptual and theoretical factors accounting 
for mixed results. The second class of reasons that might 
account for mixed findings regarding gender differences 
in object location memory relates to the notion that object 
location memory is a multicomponent process. The impor-
tance of this point lies in the fact that various subcompo-
nents might be differentially sensitive to gender differences. 
A consideration of the levels of spatial information required 
in object location memory suggests that spatial location 
processing entails two forms that are distinguished by the 
grain of the spatial code. One form consists of exact metric 
coding of the position of an object. Kosslyn et al. (1989) 
labeled this component as reflecting coordinate spatial 
coding. Alternatively, we may use a more global, coarse, or 
relative code to describe an object’s position. Such relative 
or categorical spatial codes define an equivalent class of 
spatial locations, which captures the invariant or abstract 
aspects of an item’s location (Jager & Postma, 2003). Both 
the categorical and coordinate components are likely to be 
useful when one attempts to locate an object. For example, 
when looking for our eyeglasses, a categorical code (“the 
eyeglasses are on the table”) or an exact position code (“the 
eyeglasses are 35 mm away from the upper left corner of 
the table”) may be used. The former suffices for finding and 
remembering the object’s location. The latter is necessary 
when we want to pick it up.

The distinction between coordinate and categorical spa-
tial coding has been applied to the issue of gender differ-
ences in spatial processing as well. Some have suggested 
than men are better than women in coordinate spatial rela-
tion processing, whereas gender differences favor women 
for categorical relation processing. While the evidence 
for these expectations remains weak in the field of spatial 
perception (Hellige, et al., 1994; Hellige & Mitchimata, 
1989; Jager & Postma, 2003; Rybash & Hoyer, 1992), 
results from spatial memory studies appear more promis-
ing (Alexander, Packard, & Peterson, 2002; Postma et al., 
2004). A simple methodological approach to distinguish 
these two types of spatial coding in object location mem-
ory is to consider the distance between actual object loca-
tion and its placement by participants in a recall task as 
a reflection of the coordinate component. In contrast, a 
simple measure of accuracy where participants indicate 

moved and unmoved objects would reflect a categorical 
component. Although it is clear from the discussion above 
that the categorical–coordinate distinction is not new, it 
would appear that the operationalization of accuracy and 
distance measures in object location memory to reflect 
this underlying distinction is novel. In addition, this op-
erationalization allows clear predictions concerning the 
outcome of a meta-analysis examining gender difference 
in clusters of studies that differ in scoring procedure. Spe-
cifically, a distance measure should produce gender dif-
ferences in favor of males, whereas an accuracy measure 
should favor females.

In summary, the present study examined the magnitude 
of gender differences in object location memory. As was 
the case in similar efforts in the areas of spatial, verbal, 
and mathematical abilities, partitioning of effect sizes in 
homogeneous clusters was expected to contribute to an 
identification of factors that are critical to gender differ-
ences in object location memory. A systematic examina-
tion of variables relevant to a test of the hunter–gatherer 
hypothesis as well as alternative explanations are thus 
expected to provide evidence concerning the conditions 
under which gender differences in object location mem-
ory are observed.

METHOD

Selection Criteria for Inclusion in the Meta-Analysis
The present meta-analysis includes published and unpublished 

studies presenting results that were obtained with different ver-
sions of the object location memory task. In many of the studies, 
the object identity memory task was also included as a distractor 
or control task. Considering that this measure is clearly different 
from object location memory (Silverman & Eals, 1992) and that the 
present analysis focuses on object location memory, object identity 
memory data were analyzed separately from object location memory 
data. Note also that studies that used only an object identity memory 
task were not included in the analysis.

PsycInfo searches were conducted as a starting point for the retrieval 
of studies, and the reference list of retrieved papers was searched for 
more relevant studies. Researchers who had previously published in 
this area were also contacted with a request for published and unpub-
lished data. This request produced a reply from 11 of the 24 research-
ers contacted (a 45.8% response rate). The studies selection procedure 
resulted in the sampling of 123 effect sizes (37 for object identity 
memory and 86 for object location memory) drawn from 36 studies, 
3 of which were unpublished or had not been accepted for publication 
at the time of data entry (11 effect sizes). Note that although it was 
presented at a professional meeting, the study conducted by Robert 
and Ecuyer-Dab (2000) was counted as unpublished because it did not 
appear in a refereed journal. Only two of the sampled studies, those 
of Janowsky, Chavez, Zamboni, and Orwoll (1998) and Sharps and 
Gollin (1987), had most of the information required for meta-analysis, 
but simply stated that no gender differences were found without re-
porting a test of significance or relevant means and standard devia-
tions. In these cases, the authors were contacted in an attempt to obtain 
more complete data. However, only Janowsky et al. still had access to 
their data. Accordingly, only those were included in the analysis, and 
the study by Sharps and Gollin was excluded.

 In theory, only effect sizes that are independent from each other 
(i.e., come from different samples) for each type of task should be 
included in the final sample (Hedges & Becker, 1986). However, to 
assess the influence of some variables (e.g., object type), noninde-
pendent effect sizes had to be considered. Fortunately, similar to the 
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In this respect, a strict criterion was utilized. Specifically, use of the 
same drawings of common objects that were utilized by Silverman 
and Eals (1992) in a recognition task where objects exchanged loca-
tion was required for classification as the conventional task. This 
requirement provided a clear and objective criterion for task labeling. 
It resulted in the classification of variations to this approach with un-
common objects (see, e.g., Eals & Silverman, 1994) or with location 
shift (e.g., James & Kimura, 1997) under the “other versions” label. 
Following this classification, studies entered in the analysis are found 
in Tables 1 (object identity), 2 (conventional task), and 3 (other tasks). 
They are also marked with an asterisk in the reference list.

Considering that the present analysis included mostly published 
studies, it is possible that published studies are a biased sample of 
the studies that are actually carried out, because it is presumed that 
only experiments with significant results are published (see Rosen-
thal, 1979). This issue (previously discussed and called the file 
drawer problem by Rosenthal, 1979), is likely to produce an over-
estimation of the effect sizes. In this situation, the fail-safe number 
(Rosenthal, 1991)—that is, the number of studies averaging null 
results that is necessary to offset the significance of the findings 
at the .05 level—is typically computed. This value was calculated 
in the present study in order to estimate the resistance of the meta-
analytic results to the file drawer problem. The larger the fail-safe 
value, the more confidence one can have in the obtained results. 

approach used by Voyer et al. (1995), the assumption of nonindepen-
dence was only violated for the overall analysis and can generally 
be discounted as a factor in the various effect size partitions. How-
ever, in a number of cases (see, e.g., McBurney, Gaulin, Devineni, & 
Adams, 1997; Robert & Savoie, 2006; Vecchi & Girelli, 1998), the 
authors presented several relevant effect sizes from the same sample. 
When this occurred, nonindependent effect sizes were combined in 
an attempt to include as many effect sizes as possible. Rosenthal and 
Rubin (1986)—among others—proposed an approach that allows 
one to combine nonindependent effect sizes. However, this method 
requires knowledge of the correlation between measures. Since this 
information was not available in most cases, homogeneity of the 
correlated effect sizes was assumed, and the simple arithmetic mean 
was used. Although this method has typically been found to produce 
a slight overestimation of the actual effect size (Marín-Martínez & 
Sánchez-Meca, 1999; Rosenthal & Rubin, 1986), it is suitable when 
homogeneity of the nonindependent effect sizes is assumed (Marín-
Martínez & Sánchez-Meca, 1999).

Note that coding of the included studies was performed by the 
first author and verified by a research assistant. Points of disagree-
ment concerning coding or study inclusion were discussed until 
agreement was reached. 

A further issue relevant to classification of the tasks concerns the 
distinction between the conventional task and versions of this task. 

Table 1 
Studies Using the Object Identity Task Included in the Present Analysis

 
Authors

   Guessing 
Correction

  Encoding 
Context 

 
 

Object 
Type 

 
 

 
NM 

   
NF 

 
 

 
Age 

   
g 

  
v

Cherney & Ryalls (1999) No Inc Mas  20  20 20 .2850 .101
No Inc Neu  20  20 20 .0910 .100
No Inc Fem  20  20 20 .3870 .102

Choi & L’Hirondelle (2005) No Inc Com  50  61 19 .2240 .037
Choi & Silverman (2003) Yes Inc Com  15  13  9 .6300 .150

Yes Inc Com  17  23 10 .1500 .103
Yes Inc Com  33  32 11 .1100 .062
Yes Inc Com  39  32 12 .6200 .060
Yes Inc Com  40  46 13 .1800 .047
Yes Inc Com  29  26 14 .4300 .075
Yes Inc Com  30  24 15 .3000 .076
Yes Inc Com  38  62 16 .0900 .042
Yes Inc Com  32  50 17 .3100 .052

Eals & Silverman (1994) Yes Inc Unc  41  42 20 .0900 .048
Yes Inc Unc  40  40 20 .1880 .050
Yes Inc Com  40  40 20 .3230 .051
Yes Exp Com  40  40 20 .2180 .050
Yes Exp Unc  40  40 20 .2220 .050

Epting & Overman (1998) Yes Inc Com  20  27 20 .2760 .088
Gaulin, Silverman, Phillips, & Reiber (1997) Yes Inc Com  86 118 20 .4490 .021
Iachini, Sergi, Gennaro, & Gnisci (2005) No Exp Com  64  64 23 .0620 .031
Levy, Astur, & Frick (2005) Yes Inc Com  31  24 20 .5740 .077
Lewin, Wolgers, & Herlitz (2001) Yes Inc Geo  91  94 30 .1100 .022
Rahman, Abrahams, & Jussab (2005) No Exp Com  26  26 26 .8100 .083
Rahman, Wilson, & Abrahams (2003) No Inc Neu 120 120 29 .2260 .017
Robert & Ecuyer-Dab (2000) No Inc Com 132 168 34 .3780 .014
Robert & Savoie (2006) No Exp Com  50  50 22 .4010 .041
Silverman & Eals (1992) Yes Inc Com  63 115 20 .4720 .025

Yes Inc Com  20  20 20 .7190 .106
Yes Exp Com  20  20 20 .4390 .102
Yes Inc Com  56  66  9 .0000 .033
Yes Inc Com  83  78 11 .3820 .025
Yes Inc Com  81  86 13 .3150 .024

Voyer, Imperato-McGinley, Brake, Yes Exp Com  23  32 19 .0494 .075
 & Roxborough (2005) Yes Inc Com  25  31 19 .0830 .072

Yes Inc Com  25  31 21 .2000 .073
Yes Exp Com  25  31 20 .6420 .076

Note—NM, Number of males; NF, Number of females; g, biased estimate of effect size; v, variance of the effect size. Object 
Type: Com, common; Fem, feminine; Geo, geometric; Mas, masculine; Neu, gender neutral; Unc, uncommon. Encoding 
Context: Exp, explicit; Inc, incidental.
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Rosenthal (1991) suggested the use of 5k  10, where k equals the 
number of sampled studies, as a criterion to evaluate the significance 
of the fail-safe number. Values larger than this criterion are deemed 
resistant to the file drawer problem.

Analysis Procedure
Cohen’s d was used as the measure of effect size (Cohen, 1977). 

This index represents the standardized difference between the mean 
of females and males in the present study. Effect sizes were com-
puted by using the formula presented by Cohen (1977) when means 
and standard deviations were available, or by using the formulae 
presented by Wolf (1986) when only the t, 2, p, or F statistic was 
available. A positive effect size reflected gender differences in favor 
of women, and a negative effect size indicated gender differences 
in favor of men. However, this measure is considered a biased esti-
mate of effect sizes (Hedges & Becker, 1986). Accordingly, it was 
corrected based on the approach presented by Hedges and Becker 
(1986) to obtain an unbiased estimate, which was then used in fur-
ther analyses.

The analysis followed the procedure presented by Hedges and 
Becker (1986). These authors developed meta-analytic techniques 
that were designed for both the assessment of cognitive gender dif-
ferences and the evaluation of the homogeneity of the effect sizes. 
Homogeneity of the effect sizes allows the conclusion that the effect 
sizes in a specific sample of studies were drawn from the same popu-
lation. In other words, homogeneity of the effect sizes indicates that 

the studies included in a specific meta-analysis can be considered 
replications of each other, and that a pooled estimate of effect size 
provides a valid summary of the results from the sample of studies. 
However, when heterogeneity is detected, it is likely that the pooled 
estimate is not representative of the state of affairs in a sample. One 
purpose of this approach is to identify variables that have a signifi-
cant impact on the magnitude of effect sizes. Since there is actually 
no predetermined way for deciding which variables are important 
in a meta-analysis (Wolf, 1986), the Hedges and Becker (1986) ap-
proach allows one to examine whether a given variable has a sig-
nificant effect on the magnitude of effect sizes. Specifically, at each 
step a test is calculated to determine whether the partitioning that 
was applied to the data had a significant effect on the magnitude of 
effect sizes. Such a test examines whether the difference between the 
heterogeneity for the whole sample (total heterogeneity) and that for 
the sum of the partitions (within-group heterogeneity) results in a 
significant amount of between-group heterogeneity. This approach 
can thus be interpreted as a test of whether the specific variable 
used in partitioning produced significant between-group heteroge-
neity. This is essentially the same as determining whether a factor 
produces significant group differences in the context of an ANOVA 
(Hedges & Becker, 1986).

From this perspective, the present meta-analysis followed a hierar-
chical approach. Thus, an overall analysis examining the magnitude 
and the homogeneity of gender differences among the effect sizes 
that were selected in each of the separate analyses (object identity 

Table 2 
Studies Using the Conventional Object Location Memory Task Included in the Present Analysis

 
Authors

   Guessing 
Correction

  Encoding 
Context 

 
 

Object 
Type 

 
 

 
NM 

   
NF 

 
 

 
Age 

   
g 

  
v

Alexander et al. (2002) Yes Inc Com  26  25 28  .563 .081
Barnfield (1999) No Inc Com  20  23  4  .489 .096
 No Inc Com  22  31 10 .137 .078
 No Inc Com  20  23 15  .279 .094
 No Inc Com  40  40 21  .579 .052
Choi & Lhirondelle (2005) No Inc Com  50  61 19  .206 .037
Choi & Silverman (2003) Yes Inc Com  15  13  9  .010 .144
 Yes Inc Com  17  23 10 .210 .103

Yes Inc Com  33  32 11 .120 .062
Yes Inc Com  39  32 12  .300 .058
Yes Inc Com  40  46 13  .360 .047
Yes Inc Com  29  26 14  .410 .074

Choi & Silverman (2003) Yes Inc Com  30  24 15  .160 .075
Yes Inc Com  38  62 16  .470 .044

 Yes Inc Com  32  50 17  .190 .051
Dabbs et al. (1998) No Inc Com  90 104 22  .105 .021
Duff & Hampson (2001) No Inc Com  46  46 21  .085 .044
Ecuyer-Dab & Robert (2004) No Inc Com  95 121 34  .226 .019
Gaulin et al. (1997) No Inc Com  86 118 20  .387 .020
James & Kimura (1997) No Inc Com  20  20 23  .666 .105

No Inc Com  24  25 23  .038 .082
No Inc Com  20  21 23 .040 .098

Levy et al. (2005) Yes Inc Com  31  24 20  .542 .077
Postma et al. (2004) No Exp Com  32  32 21  .033 .063
Robert & Ecuyer-Dab (2000) No Inc Com 132 168 34  .350 .014
Silverman & Eals (1992) Yes Inc Com  83 134 20  .433 .020
 Yes Inc Com  21  20 20 1.003 .109
 Yes Inc Com  20  20 20 1.101 .115
 Yes Exp Com  20  20 20 1.425 .124
van der Gaag, Langeveld, Sijbrandij, No Exp Com  24  16  8  .180 .105
 & van Haren (2003) No Exp Com  19  19 20 .030 .105
Voyer et al. (2005) Yes Exp Com  23  32 19  .283 .075

Yes Inc Com  25  31 19  .123 .072
Yes Exp Com  25  31 21 .025 .072
Yes Inc Com  25  31 20  .078 .072

Note—NM, Number of males; NF, Number of females; g, biased estimate of effect size; v, variance of the effect size. 
Object Type: Com, common. Encoding Context: Exp, explicit; Inc, incidental.
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memory and object location memory) was first conducted. In an 
attempt to determine what variables have a significant influence on 
the magnitude of effect sizes, a number of possible partitions were 
systematically examined, following the method recommended by 
Wolf (1986). Variables considered as part of this exploratory analy-
sis were: age of the sample (under 13, 13 to 18, over 18), as defined 
by Linn and Petersen (1985), type of measure (recall or recognition), 
object type (common, uncommon, gender neutral, geometric, mas-
culine, or feminine), encoding context (incidental or explicit), type of 

setting (drawing, real, or computer task), scoring procedure (accuracy, 
completion time, or distance), correction for guessing (uncorrected 
or corrected), and administration procedure (individual or group). 
The results reported below reflect the outcome of these explorations 
and represent the partitions that have a significant influence on the 
magnitude of gender differences in object location memory.

Note that homogeneity of significance levels is often difficult to 
achieve in a meta-analysis (Linn & Petersen, 1985). Accordingly, a 
criterion similar to that used by Voyer et al. (1995) was utilized to 

Table 3 
Studies Using Other Versions of the Object Location Memory Task Included in the Present Analysis

 
Authors

   Guessing 
Correction

  Encoding 
Context 

 
 

Object 
Type 

 
 

 
Score

   
NM 

   
NF 

 
 

 
Age 

   
g 

  
v

Alexander (2005) No Inc Neu Acc  20  20 20 1.770 .107
No Inc Fem Acc  20  20 20 .300 .101
No Inc Mas Acc  20  20 20 1.230 .118

Cattaneo, Postma, & Vecchi (2006) N/A Exp Com Dis  20  20 24 1.158 .100
Cherney & Ryalls (1999) Yes Inc Mas Acc  20  20 20 .473 .103

Yes Inc Neu Acc  20  20 20 1.854 .109
Yes Inc Fem Acc  20  20 20 1.187 .117

Choi & L’Hirondelle (2005) N/A Inc Neu Dis  23  30 19 1.042 .077
Crook et al. (1990) No Exp Com Acc  31  42 28 1.308 .057

No Exp Com Acc  14  46 45 1.549 .096
Crook et al. (1990) No Exp Com Acc  56 108 55 1.579 .028

No Exp Com Acc  48 102 65 1.412 .031
No Exp Com Acc  29  53 75 1.023 .053

Duff & Hampson (2001) No Exp Geo Time  46  44 20 1.463 .046
No Exp Geo Acc  46  44 20 1.525 .046
No Exp Geo Time  44  44 21 1.449 .047
No Exp Geo Acc  46  46 21 1.586 .045
No Exp Geo Time  46  46 21 1.732 .046
No Exp Geo Acc  44  44 21 1.754 .049

Eals & Silverman (1994) No Inc Unc Acc  20  20 20 1.707 .106
No Inc Com Acc  20  20 20 1.120 .115
No Exp Unc Acc  20  20 20 .223 .101
No Exp Com Acc  20  20 20 1.177 .166
Yes Inc Unc Acc  41  42 20 1.655 .051

Epting & Overman (1998) Yes Inc Unc Acc  20  27 20 1.043 .087
Hill et al. (1995) No Exp Com Acc 106 106 81 1.508 .019
Iachini et al. (2005) N/A Exp Com Dis  64  64 23 .477 .032
James & Kimura (1997) No Inc Com Acc  11   9 23 1.567 .209

No Inc Com Acc  12  12 23 1.859 .181
Janowsky et al. (1998) No Exp Com Acc  18  30 29 .318 .089

N/A Exp Com Dis  18  30 29 .376 .089
Levy et al. (2005) Yes Inc Com Acc  31  24 20 1.871 .081
Lewin et al. (2001) Yes Inc Geo Acc  91  94 30 1.070 .022
McBurney et al. (1997) No Exp Com Time  57  46 20 1.890 .043
Montello, Lovelace, Golledge, 
 & Self (1999)

 
Yes

 
Inc

 
Unc

 
Acc

 
 36

 
 43

 
47

1 
.562

 
.053

Postma et al. (2004) N/A Exp Com Acc  32  32 21 .053 .062
N/A Exp Com Dis  32  32 21 .544 .065

Postma et al. (1999) N/A Exp Com Dis  23  34 23 .717 .077
Postma et al. (1998) N/A Exp Com Dis  20  20 24 .860 .109
Rahman et al. (2005) No Exp Com Acc  26  26 26 1.489 .079
Rahman et al. (2003) N/A Inc Neu Dis 120 120 29 1.241 .017
Robert & Savoie (2006) No Inc Com Acc 132 168 34 1.378 .014
Sharps et al. (1993) No Exp Com Acc  16  16 24 .845 .136

No Exp Com Acc  16  16 24 1.788 .134
Silverman & Eals (1992) No Inc Com Acc  21  20 20 1.003 .109

No Inc Com Acc  20  20 20 1.101 .115
No Exp Com Acc  20  20 20 1.425 .124

Tottenham et al. (2003) No Exp Com Time  31  31 20 1.736 .069
Vecchi & Girelli (1998) No Exp Geo Acc  18  18 30 .155 .111
West, Welch, & Knabb (2002) No Inc Com Acc  37  43 19 1.385 .051

No Inc Com Acc  43 110 73 1.714 .034

Note—NM, Number of males; NF, Number of females; g, biased estimate of effect size; v, variance of the effect size. Object 
Type: Com, common; Fem, feminine; Geo, geometric; Mas, masculine; Neu, gender neutral; Unc, uncommon. Encoding Con-
text: Exp, explicit; Inc, incidental. Score: Acc, accuracy; Dis, distance; Time, completion time.
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classify significance levels as close to homogeneity. Specifically, 
when the obtained homogeneity statistic was significant at the .05 
level, but not at the .005 level, significance levels were designated as 
close to homogeneous. Although this range is arbitrary, it sets clear 
limits to what can be considered as satisfactorily homogeneous.

RESULTS

 Effect Size Partitioning
Object identity memory. As was previously stated, 

object identity tasks were examined separately from ob-
ject location memory tasks. The meta-analysis of 37 ef-
fect sizes obtained from object identity tasks produced a 
mean weighted effect size of 0.229 (mean unweighted d  
0.215), reflecting overall gender differences in favor of 
females (z  6.48, p  .01). This sample was also found 
to produce effect sizes that were homogeneous [ 2(36)  
50.48, n.s.]. One can thus legitimately conclude that the 
mean effect size reflects the state of affairs in this sample 
and that no further partitioning of the effect sizes is re-
quired. In addition, the fail-safe analysis indicated that 433 
studies with nonsignificant or contrary results would be 
needed to offset the significance of the findings at the .05 
level. Taken together, the results indicate that gender differ-
ences in object identity memory tasks that are performed in 
the context of studies on object location memory produced 
relatively small but significant gender differences in favor 
of females that are resistant to the file drawer problem.

Object location memory. The analysis of the 86 effect 
sizes obtained on object location memory tasks revealed 
a mean weighted d of 0.269 (z  10.77, p  .01), demon-
strating that overall, gender differences in object memory 
favoring females are significant. The fail-safe analysis in-
dicated that 3,250 studies with nonsignificant or contrary 
results would be needed to offset the significance of the 
mean effect size at the .05 level. The findings are thus 
resistant to the file drawer problem. However, the effect 
sizes were not homogeneous [ 2(85)  233.04, p  .01]. 
This result suggests that the studies included in the present 
analysis are not all drawn from the same population and 
that the pooled estimate of effect size does not provide 
a representative summary of the sample of effect sizes. 
Thus, while the gender differences are significant, they 
are also heterogeneous. Partitioning of the effect sizes into 
homogeneous clusters is therefore required.

Effect sizes were first partitioned as a function of the 
age of the sample, based on the approach followed by Linn 

and Petersen (1985). This partition produced significant 
between-group heterogeneity [ 2(2)  10.88, p  .01], 
indicating a significant relation between the age catego-
ries and the magnitude of gender differences in object lo-
cation memory. As seen in Table 4, this partition resulted 
in homogeneous clusters for participants below the age of 
13 and those between 13 and 18. For the younger group, 
gender differences were not significant, whereas they 
were for the older groups. One can thus legitimately con-
clude that gender differences in object location memory 
appear sometime after the age of 13, although they are not 
resistant to the file drawer problem between the ages of 13 
and 18. The cluster of samples over the age of 18 showed 
significant gender differences (resistant to the file drawer 
problem), but they remained heterogeneous. This cluster 
thus required further partitioning.

Following a systematic examination of the influence 
of the variables previously mentioned, only object type 
produced significant between-group heterogeneity for the 
remaining sample of 70 effect sizes that included partici-
pants over the age of 18. Effect sizes that were based on 
studies using common, uncommon, gender-neutral, geo-
metric, masculine, and feminine objects were therefore 
considered separately. As seen in Table 5, when this parti-
tion was performed, the geometric and masculine object 
clusters achieved homogeneity, and the partition resulted 
in significant between-group heterogeneity [ 2(5)  
35.82, p  .01]. Note that feminine objects showed non-
significant gender differences that were not homogeneous. 
In contrast, masculine objects showed significant and ho-
mogeneous differences in favor of males, but they were 
not resistant to the file drawer problem on the basis of 
Rosenthal’s (1991) criterion. The common and geometric 
object clusters produced significant differences in favor of 
females, although only the latter was homogeneous. For 
the uncommon and gender-neutral clusters, differences 
were nonsignificant but heterogeneous.

Examination of the effect sizes that were included in 
the gender-neutral cluster was quite informative in show-
ing that scoring procedure was critical in accounting for 
heterogeneity. When gender-neutral effect sizes were par-
titioned by scoring procedure, significant between-group 
heterogeneity was obtained [ 2(1)  14.34, p  .01], re-
flecting significant gender differences in favor of females 
for accuracy (d.  0.795, z  3.42, p  .01) that were ho-
mogeneous [ 2(1)  0.03, n.s.]. In contrast, the distance 
cluster for gender-neutral objects showed nonsignificant 

Table 4 
Summary Statistics for the Meta-Analysis of Gender Differences 
in Object Location Memory Tasks As a Function of Age Category

 
 

Age Category

 
 
 

 
 
k

 
 
 

 Weighted  
Estimator  
of ES (d.)

 
 
 

 
Unweighted  

Mean d 

  
 

 
Fail-Safe  
Number

 
 
 

 Test of  
Significance  

for ES (Z)

  
 

  
Homogeneity  
Statistic ( 2)

Overall 86 0.269 0.272 3,250 10.77* 233.04*

Younger than 13  9 0.018 0.017    0  0.22*   5.05†

13 to 18  7 0.328 0.313   29  3.91*   1.35†

Older than 18 70 0.291 0.302 2,568 10.51* 215.76*

*p  .05. †Homogeneity achieved.
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gender differences (d.  0.190, z  1.62, n.s.) that were 
homogeneous [ 2(1)  0.84, n.s.], reflecting a trend for a 
male advantage.

For the uncommon objects cluster, encoding context was 
found to account for heterogeneity. Specifically, when ef-
fect sizes were partitioned by encoding context, significant 
between-group heterogeneity was observed [ 2(1)  11.22, 
p  .01]. It reflected significant gender differences in favor 
of females for incidental encoding [d.  0.488, z  3.11, 
p  .01] that were homogeneous [ 2(2)  3.18, n.s.]. In 
contrast, explicit encoding of uncommon objects showed 
nonsignificant gender differences [d.  0.303, z  1.72, 
n.s.] that were homogeneous [ 2(1)  0.12, n.s.], reflecting 
a trend for a male advantage.

Attempts to achieve homogeneity among common ob-
jects in samples over the age of 18 indicated that a parti-
tion as a function of scoring procedure produced signifi-
cant between-group heterogeneity [ 2(2)  50.09, p  
.01], resulting in two homogeneous clusters out of three 
(time and distance; see Table 6). All three clusters showed 
significant gender differences, although only the accuracy 
grouping was resistant to the file drawer problem. An im-
portant aspect of these clusters is that differences were 
in favor of females when accuracy and completion time 
were the dependent variable, whereas they were in favor 
of males on distance measures.

Finally, for the accuracy cluster in samples over the age 
of 18 for common objects, a partition in terms of type of 
measure resulted in significant between-group heterogene-
ity [ 2(1)  12.06, p  .01], resulting in two homogeneous 
or close to homogeneous clusters (see Table 7). The data 
presented in Table 7 suggest that the magnitude of gender 
differences for accuracy in adult samples with common 
objects is greater in recall than in recognition tasks.

Encoding context. Although a clustering in terms of 
encoding context was required to achieve homogeneous 
effect sizes for uncommon objects, this factor was also 
examined for the whole sample to determine its general-
izability to other object types. Accordingly, the 86 effect 
sizes obtained on the object location memory task were 
partitioned as a function of encoding context. This pro-
duced 48 effect sizes using incidental encoding and 38 
effect sizes based on explicit encoding. A mean weighted 
effect size of 0.257 (z  7.92, p  .01) was obtained in 
the incidental cluster, whereas it was 0.286 (z  7.31, p  
.01) in the explicit cluster. Both clusters were heteroge-
neous [ 2(47)  111.66, p  .005 for the incidental clus-
ter, and 2(37)  121.03, p  .005 for the explicit cluster]. 
The most critical finding, however, was that this partition 
did not result in significant between-group heterogeneity 
[ 2(1)  0.35, n.s.]. Therefore, the influence of encoding 
context on the magnitude of gender differences in object 
location memory does not generalize across object types. 

DISCUSSION

The purpose of the present study was to examine the mag-
nitude and specificity of gender differences in object location 
memory. This purpose was achieved through a hierarchical 
meta-analysis of the available literature. The specificity as-
pect derives from the notion that object location memory 
is a multicomponential task, raising the question of which 
particular components show gender differences.

Object Identity Memory
The analysis for the 37 effect sizes relevant to object 

identity memory produced straightforward results. The 
mean weighted effect size of 0.229 was found to be sig-

Table 5 
Summary Statistics for the Meta-Analysis of Gender Differences in Object Location 

Memory Tasks for Samples Older Than 18 Years As a Function of Object Type
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Common 48 0.328 0.348 1,582 9.95* 124.27*

Uncommon  6 0.139 0.081    0 1.19*  14.52*

Gender neutral  4 0.001 0.328    0 0.01*  15.21*

Geometric  8 0.416 0.425   84 5.65*  13.72†

Masculine  2 0.809 0.835    6 3.45*   2.48†

Feminine  2 0.382 0.435    0 1.64*   9.74*

*p  .05. †Homogeneity achieved.

Table 6 
Summary Statistics for the Meta-Analysis of Gender Differences in the 
Object Location Memory Tasks for Common Objects in Samples Older 

Than 18 Years As a Function of Scoring Procedure
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Accuracy 41 0.372 0.419 1,616 10.54* 68.01*

Time  2 0.823 0.805   15 5.06*  0.23†

Distance  5 0.488 0.414   26 4.33*  5.94†

*p  .05. †Homogeneity achieved.
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nificant. It was also homogeneous, so one can legitimately 
conclude that this effect size is representative of the state 
of affairs in the sample. One may also plausibly conclude 
that gender differences in favor of women exist in object 
identity memory and that their magnitude is fairly stable 
across different administration procedures. However, the 
effect size would be classified as small on the basis of 
Cohen’s (1977) categorization. In addition, findings that 
are relevant to object identity only apply to the paradigm 
considered here. Because the present analysis considered 
object identity memory tasks only if they were used in 
the context of an object location memory study, it is not 
possible to generalize to other paradigms. Further impli-
cation of the findings that are applicable to object identity 
memory for interpreting gender differences in object loca-
tion will be discussed as they become relevant.

Object Location Memory
An examination of the 86 effect sizes that were relevant 

to object location memory revealed significant gender dif-
ferences in favor of females, with a mean weighted effect 
size of 0.269. Thus, the present results support the notion 
that females have an overall advantage in tasks requir-
ing them to memorize the location of objects. However, 
the summary statistic was based on heterogeneous effect 
sizes and therefore required further partitioning in mean-
ingful groupings. After a systematic examination of the 
variables that were deemed potentially relevant, the age 
of the participants, object type, scoring procedure, and 
type of measure were found to have significant effects on 
the magnitude of gender differences. Implications of the 
findings for these partitions are discussed below.

Age of the participants. The finding that gender dif-
ferences in children (age  13) are not significant, but that 
in adolescents (ages between 13 and 18) and adults (age 
over 18) they are, suggests that similar to what has been 
reported for spatial abilities by Linn and Petersen (1985) 
and Voyer et al. (1995), gender differences in object loca-
tion memory are quite small during childhood and occur 
only with puberty. One can thus plausibly assume that the 
emergence of these gender differences is due in part to the 
hormonal and cognitive changes associated with puberty. 
In fact, this finding might appear to contradict what one 
would expect on the basis of evolutionary models. Indeed, 
one would expect that a gender difference that is a product 
of evolution should be present throughout the life span, 
regardless of hormonal or cognitive landmarks that stem 
from maturation. However, one could equally expect that 

the brain’s sensitivity to certain hormones during puberty 
might be the result of evolution. In fact, the emergence of 
gender differences in object location memory at puberty 
supports Silverman and Eals’ (1992) claim that these 
differences are affected by pubertal events. This effect 
allegedly reflects the role of hormones in these gender 
differences. On the basis of the present results, it would 
appear that Silverman and Eals’s conclusions concern-
ing this factor were warranted. However, keep in mind 
that the emergence of gender differences at puberty can 
be accounted for by differential cumulative experience in 
males and females as well as by hormonal factors (Single-
ton, 1986). Therefore, concluding that either factor takes 
precedence over the other is premature until further work 
examining their relative contribution to gender differences 
in object location memory is conducted. In addition, the 
present findings on the effect of age are based on a small 
number of studies, and gender differences in the samples 
between ages 13 and 18 are not resistant to the file drawer 
problem. In fact, only 16 of the 86 effects sizes (18.6%) 
considered here were obtained with samples below the age 
of 18. This result clearly suggests that the study of gender 
differences in object location memory in children is an 
area that requires significantly more research.

Object type. Although a variety of possible factors 
were considered as part of the systematic approach sug-
gested by Wolf (1986), object type was the only variable 
that produced significant between-group heterogeneity 
for the 70 effect sizes that were obtained with samples 
over the age of 18. Results of this partition revealed ho-
mogeneous clusters for two types of objects: geometric 
and masculine. Homogeneity was achieved in separate 
clusters when gender-neutral objects were partitioned by 
scoring procedure, whereas encoding context produced 
homogeneous clusters for uncommon objects. However, 
only geometric objects showed significant effects in favor 
of females that were resistant to the file drawer problem. 
In contrast, masculine objects showed gender differences 
in favor of males, although they were not resistant to the 
file drawer problem. The findings for masculine objects 
suggest a possible role for gender relevance as a con-
tributory factor to gender differences in object location 
memory (Cherney & Ryalls, 1997). However, findings of 
a nonsignificant mean effect size for feminine objects do 
not fit with this interpretation. Furthermore, these con-
clusions are made on the basis of a very small number of 
effect sizes for several of the categories. For example, the 
feminine category comprised only two effect sizes, and 

Table 7 
Summary Statistics for the Meta-Analysis of Gender Differences in the 

Object Location Memory Tasks Measure with Accuracy for Common Objects 
in Samples Older Than 18 Years As a Function of Measure
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Recall 17 0.543 0.587 486 8.97* 32.25‡

Recognition 24 0.284 0.301 309 6.54* 23.70†

*p  .05. †Homogeneity achieved. ‡Close to homogeneity.
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one of them could be only loosely associated with women. 
Specifically, it involved the memory for locations of sad 
faces in the study by Alexander (2005). This type of ob-
jects might account for the heterogeneity of this grouping. 
However, the inclusion of threatening faces as masculine 
objects from the same study still produced homogeneous 
effect sizes. The influence of these specific stimuli on the 
present findings is thus unclear. However, the present re-
sults suggest that object type is clearly worthy of further 
investigation.

The majority of the effect sizes that were retrieved in 
the object location memory component of the analysis 
belonged to the common object grouping. Essentially, 
this grouping was made out of objects one might find in 
the everyday environment. In reality, one could plausibly 
classify many of these common objects into one of three 
categories: feminine, masculine, or gender neutral. How-
ever, researchers using these objects in their studies did 
not apply this classification in their data analysis, and it 
was therefore not available for use in the present meta-
analysis. Therefore, it is not surprising that effect sizes 
that were based on common objects were heterogeneous 
and required further partitioning.

Consideration in the common object cluster for samples 
over the age of 18 revealed that the magnitude of gender 
differences was significantly related to scoring procedure 
(see Table 6). Results showed that two of the three clus-
ters that resulted from this partitioning (completion time, 
distance) were homogeneous and that the three groupings 
produced significant gender differences, although they 
were resistant to the file drawer problem only in the ac-
curacy cluster. The most interesting finding was that gen-
der differences were in favor of men on distance, whereas 
they were in favor of women on accuracy and completion 
time. This finding confirmed the prediction that if coordi-
nate and categorical approaches were used in these tasks, 
gender differences in favor of males would be obtained 
for measures of distance between actual object location 
and the participants’ placement of these objects, whereas 
females would show an advantage for accuracy measures. 
This finding supports the notion that interpretations of 
gender differences in object location memory are not as 
straightforward as one is led to believe from the Silver-
man and Eals (1992) report. The interpretations presented 
by these authors imply that object location memory is a 
one-dimensional process in which women should be ex-
pected to excel because of evolutionary factors. The dis-
tinction between measures of accuracy and distance (and 
the underlying categorical–coordinate distinction) raises 
the possibility that the direction of gender differences in 
object location memory depends on the exact nature of the 
task. This possibility is similar to variations in the direc-
tion of gender differences observed by Hyde et al. (1990) 
for mathematical abilities, and it emphasizes the multi-
componential nature of object location memory. Although 
this finding does not refute evolutionary explanations, it 
suggests that these explanations require further refine-
ment. However, note that only five effect sizes using a 
distance measure with common objects could be retrieved 
and that the findings in this cluster could be due to the 

use of a majority of published studies. Such a possibility 
suggests that more studies using distance as a dependent 
variable should be conducted to strengthen the conclusion 
that men obtain a better object location memory perfor-
mance than women when distance is used as a measure, 
presumably reflecting their advantage in handling coor-
dinate information. This need for more relevant research 
is clearly the most obvious conclusion that can be drawn 
from the present findings.

The role of scoring procedure on the magnitude of gen-
der differences in object location memory has another 
implication that is not readily obvious from an examina-
tion of Table 6. Specifically, the time and distance clusters 
consisted exclusively of tasks classified as “other versions 
of the object location memory task.” One could thus be 
tempted to argue that the findings in these clusters reflect 
the task that was used rather than the scoring procedure. 
However, the accuracy cluster included 19 effects sizes 
that were obtained with the conventional task and 22 ef-
fect sizes observed with other versions of the task, and 
these factors did not account for heterogeneity of effect 
sizes in this partition. The magnitude of gender differ-
ences on accuracy thus generalizes across versions of the 
object location memory task.

Remember, however, that the accuracy cluster required 
further partitioning as a function of the type of measure. 
Specifically, the results suggest that recall measures pro-
duce larger gender differences than recognition tasks. 
This finding indicates that the findings reported by Rah-
man et al. (2003) for object identity memory generalize 
to object location in the sample of studies retrieved here. 
Considering that recall tasks are typically more difficult 
than recognition tasks (Lockhart, 2000), the smaller gen-
der differences in the latter might partly reflect a ceiling 
effect.

The distinction between recall and recognition also has 
possible implications for the interpretation of findings 
pertaining to measures of accuracy and distance. Spe-
cifically, all tasks that are based on measures of distance 
require recall of the position of the objects. In contrast, 
accuracy can be measured either as recognition or recall. 
In this case, one would expect accuracy in a recall task to 
be based on a distance criterion such that object placement 
within a given distance from its actual location would be 
considered correct. Since the distance results suggest that 
males tend to make a more precise location judgment and 
females can be said to “roughly” remember the location of 
objects, one can plausibly believe that with a sufficiently 
strict distance criterion, gender differences on accuracy 
could be reduced or even reversed. However, it appears 
that this possibility has not been examined to date. Most 
of the researchers who used accuracy in a recall task ei-
ther utilized approximate placement (e.g., Silverman & 
Eals, 1992) or the specific location of objects in a grid or 
a clearly defined space (e.g., a room of a house in Crook 
et al., 1990) to determine accuracy. These approaches 
would reflect a relatively lax criterion for accuracy and 
provide no information about actual placement distance. 
Only Hill et al. (1995) and Sharps et al. (1993) used a spe-
cific distance criterion to determine accuracy. However, 
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they did not examine the possible influence of variations 
of this criterion on the magnitude and direction of gen-
der differences in their object location memory tasks. The 
question of whether a stricter criterion would affect the 
magnitude or direction of gender differences in object lo-
cation memory thus remains an empirical one. Exploring 
this aspect in future work might be worthwhile.

Encoding Context
The role of encoding context has been presented as pos-

sibly reflecting different attentional styles in females and 
males. Eals and Silverman (1994) made this claim on the 
basis of their finding that gender differences in location 
memory for unfamiliar objects were in favor of females 
under incidental learning, whereas they were in favor of 
males under explicit instructions. The need to partition 
effect sizes for uncommon objects as a function of en-
coding context in order to obtain homogeneous clusters 
extended their results to the present sample. This finding 
did not generalize to other types of objects, but it could be 
accounted for by the role of verbal mediation (Eals & Sil-
verman, 1994). More importantly, the Eals and Silverman 
study accounted for three of the six effect sizes included in 
the uncommon objects cluster (two with incidental encod-
ing, one with explicit encoding). Additionally, one of the 
explicit context effect sizes in this cluster was based on a 
distance measure from the Janowsky et al. (1998) study, 
which might have contributed to a gender difference in 
favor of males. However, encoding context still accounted 
for significant between-group heterogeneity when the ef-
fect size based on distance was removed. Taken together, 
the results relevant to encoding context suggest that it 
might be a factor contributing to the magnitude of gender 
differences in object location memory when verbal media-
tion is not possible. However, further research is required 
in order to determine whether encoding context general-
izes across samples.

The Role of Memory
The present study revealed the presence of significant 

gender differences in object location memory that were 
in favor of women under most circumstances. The only 
exceptions were with feminine objects, where they were 
not significant, and with masculine objects and measures 
of distance, where they were in favor of males. Gender 
differences were also in favor of women in object identity 
memory, suggesting that the presence of such differences 
extends beyond object location memory. This finding 
indirectly supports the previously discussed notion that 
object identity and object location are both a part of the 
object location memory process since they produce gen-
der differences in favor of females. However, this finding 
also makes one quite tempted to speculate that gender dif-
ferences in object location memory might simply reflect a 
generalized female advantage in memory. Unfortunately, 
to our knowledge modern meta-analytic techniques do not 
allow one to examine this possibility with the sample of 
effect sizes collected here. However, note that the over-
all magnitude of effect for object location memory (d.  
0.269) is only slightly larger than the one for object iden-

tity memory (d.  0.229). In addition, gender differences 
in favor of women have been reported in various memory 
tasks for the recognition of faces (Guillem & Mograss, 
2005), the appearance of others (Horgan, Schmid Mast, 
Hall, & Carter, 2004), and associative memory (Hedges & 
Nowell, 1995). Hedges and Nowell’s (1995) meta-analytic 
results are especially noteworthy since the overall magni-
tude of gender differences obtained here is within the range 
that they reported for associative memory (d. from 0.18 to 
0.32). Considering that a definite answer to the question 
of whether gender differences in object location memory 
can be accounted for by a female advantage in memory 
cannot be answered conclusively at this point; studies in-
vestigating this question are strongly recommended.

In the meantime, a closer examination of the 16 stud-
ies that required participants to perform both the object 
identity and the object location tasks indicated that only 
two of them investigated whether gender differences in 
object location memory were independent from gender 
differences in identity memory. In one such study, Sil-
verman and Eals (1992) claimed that they examined the 
independence of identity memory and location memory 
by computing the proportion of the number of correctly 
located objects divided by the number of correctly identi-
fied objects. This does not strike one as a direct way to 
estimate the independence of these two types of mem-
ory since it is simply a ratio of two memory scores. For 
example, it does not capture the probability of a correct 
location given correct identification. Such a measure 
would likely provide a better test of whether one is more 
likely to have good location memory, given good identity 
memory. Another approach would be to use an ANCOVA 
with identity memory performance as the covariate, ob-
ject location score as a dependent variable, and gender as 
an independent variable. Rahman et al. (2003) computed 
such an ANCOVA. However, since they obtained a non-
significant main effect of gender in their original analy-
sis, this study does not provide a strong test of the role of 
identity memory. Finally, the unpublished data by Voyer, 
Imperato-McGinley, Brake, and Roxborough (2005) also 
failed to produce significant gender differences in either 
identity or location memory, thereby making an ANCOVA 
uninformative. Nevertheless, the Pearson correlation be-
tween identity and location memory performance was .37 
in the overall sample of 223 participants ( p  .01). This 
correlation suggests that these two tasks share common 
variance. However, the question of whether gender differ-
ences in object location memory can be accounted for by 
differences in general memory still remains open.

Procedural Concerns
The meta-analytic results presented above might lead 

one to believe that a relatively straightforward path was 
followed in determining the variables that produced sig-
nificant between-group heterogeneity. In reality, the final 
solution presented as part of the results followed a long 
trial-and-error process. Although this approach is com-
mon in meta-analyses (Wolf, 1986), it was complicated by 
an important factor in the present data. Specifically, part 
of what makes the conventional object location memory 
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task stand out is that it is administered under conditions 
that vary little between studies. Although one could argue 
that this is partly a result of the strict definition used here, 
this task always involves recognition, and it is typically 
scored with a measure of accuracy. The only procedural 
variables that have been studied are the type of objects, 
correction for guessing, encoding context, and administra-
tion conditions (individual or group). In contrast, several 
versions of the object location memory task vary in terms 
of measure (recall or recognition), type of setting (draw-
ings, real objects, or computer), object type, encoding 
context, scoring procedure (accuracy, completion time, or 
distance), correction for guessing, and administration pro-
cedure. The availability of so many variables in versions 
of the object location memory task suggests that limita-
tions on the number of variables available for partitioning 
in the conventional task made it impossible to investigate 
the influence of several factors on gender differences in 
this task. Thus, it is possible that some of the variables that 
could not be considered in the overall sample would have 
resulted in significant between-group heterogeneity. The 
whole point of this discussion is to encourage researchers 
to administer the conventional task in nonstandard condi-
tions. Of course, such modifications of the conventional 
task would result in the inclusion of relevant findings under 
the label “other versions of the object location memory 
task,” to use the description presented here. However, such 
research would serve two related purposes: (1) It would 
allow an investigation of how resistant gender differences 
on this task are to variations in administration procedures, 
and (2) it would allow a comparison of the magnitude of 
gender differences under various conditions, which would 
contribute to our understanding of these differences. For 
example, measuring completion time indicated large gen-
der differences in favor of females for other versions of the 
task in the present analysis (see Table 6). In fact, this was 
the largest effect size observed here, although it was not 
resistant to the file drawer problem. Demonstrating that 
this finding also applies to the conventional task would 
allow its generalization and would have implications for 
claims that men process spatial information more quickly 
than do women (Goldstein, Haldane, & Mitchell, 1990; 
but see Masters, 1998). It thus appears that explorations 
of factors affecting the robustness of gender differences 
in object location memory tasks (conventional and others) 
are likely to result in more refined interpretations of the 
observed findings. Research in this direction should thus 
be encouraged.

In summary, the present analysis clearly suggests the 
presence of small to intermediate gender differences in 
object identity and object location memory under most 
circumstances. The present analysis is also likely to repre-
sent an exhaustive sample of the published studies inves-
tigating gender differences in object location memory, but 
when compared with previous work on cognitive gender 
differences (Linn & Petersen, 1985; Voyer et al., 1995), it 
included a relatively small number of effect sizes. How-
ever, when one considers that the research sample here 
represents only 16 years of work by various researchers, 
it is clear that this is a topic that generates much interest. 

The present analysis strongly suggests that even more re-
search is required before the question of the existence of 
gender differences in object location memory—as well as 
the factors that affect their magnitude—can be clearly un-
derstood. We hope that the present findings will stimulate 
this research and guide it toward productive areas of in-
quiry. For the time being, the resistance to the file drawer 
problem of the main results in the present study gives us 
confidence that our tentative conclusions will bear out.
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