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Sex differences in spatial search
and pattern learning in the rat
BRIAN K. LEBOWITZ and MICHAEL F. BROWN
Villanova University, Villanova, Pennsylvania
Male and female rats searched in a 5  5 matrix of 15.5-cm-tall wooden poles for reward pellets hidden on top of the poles. The baited poles always formed a square pattern, but were otherwise unpredictable. Measures developed by Brown and Terrinoni (1996) were used to determine choice efficiency
and the extent to which choices were determined by the spatial pattern. Male rats were controlled by
the spatial pattern in which poles were baited to a greater extent than female rats, whereas female rats
were more efficient at searching for baited poles when no information about their location was available.

The ability to process, store, and utilize spatial information from the environment is integral to the daily functioning of an organism. A growing body of evidence
suggests that both human males (Halpern, 1992) and a variety of male animals (Beatty, 1984, 1992) perform more
accurately than females on some tasks that are thought to
involve spatial ability. Typically, mazes have been used to
compare the ways in which male and female laboratory
rats use spatial information to navigate through the environment. Mazes such as the Lashley III, the HebbWilliams, the Morris water maze, and the radial arm
maze (RAM) have all been used. In general, adult male
rats have been found to make fewer errors, and to learn
complex mazes faster than females (see Beatty, 1979,
1992, and Williams & Meck, 1991, for reviews).
Recently, the apparatus most commonly used to examine sex differences in spatial ability in the rat has been
the RAM. Some RAM studies have shown a sex difference favoring males (Einon, 1980; Seymoure, Dou, &
Juraska, 1996; Tees, Midgley, & Nesbitt, 1981; Williams,
Barnett, & Meck, 1990), and others have not (Juraska,
Henderson, & Muller, 1984; Van Haaren, Wouters, &
Van De Poll, 1987). There are, of course, a number of
possible explanations for these inconsistencies, including differences in the apparatus used, details of the task
used, and the use of gonadectomized subjects in some,
but not other, instances. Although the finding of higher
male choice accuracy in spatial tasks is not consistent, all
studies that have shown a sex difference have shown it to
favor males.
A criticism raised in the use of the RAM to look at sex
differences in spatial performance is that any observed
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sex difference in the RAM may be due to factors not
specifically related to spatial processing. For example,
the consistent finding that female rats exhibit higher levels of both activity level and exploratory behavior are
possible explanations for the sex differences observed in
RAM performance (Beatty, 1992; Wisniewski, 1994).
In addition to the potentially confounding influence of
activity level, research into the effects of the extramaze
environment on maze performance suggests that the RAM
task elicits sex differences in spatial stimulus control that
may complicate comparisons of male and female spatial
processing. Specifically, Williams et al. (1990) found that
male rats are controlled to a greater extent by the geometric
features of the room and to a lesser extent by the extramaze landmark cues provided. In their experiments, little disruption of male performance was found when the
extramaze cues were removed, as long as the geometric
properties of the room remained stable. Female rats, however, could rely on either room geometry or objects in the
room (landmarks) to navigate in the maze. It is possible
that this difference in the types of spatial cues used by
males and females might account, at least in part, for the
inconsistencies in the literature on sex differences in the
RAM. Specifically, superior performance by males in the
RAM may depend on the extent to which an extramaze
environment supports the use of geometric cues rather
than landmarks.
The pole box maze, introduced by Brown and Terrinoni (1996) and illustrated in Figure 1, appears to isolate
an aspect of spatial performance that requires representation of spatial patterns. Thus, it is possible that performance in the pole box may provide insight into sex differences in spatial processing and spatial representation
that have not been forthcoming from research employing
the RAM. The pole box maze consists of a 5  5 matrix
of vertical poles in a rectangular box, each pole being
just tall enough that a rat must rear up on its hind legs to
reach the top of the pole. A reward pellet can be placed
into a well at the top of the pole so the rat is unable to see
the bait in the pole while traveling through the maze. On
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Figure 1. Cutaway illustration of the pole box maze.

each trial, a subset of the 25 poles are baited, and the baited
poles always form a particular spatial pattern (e.g., a square
formed by four adjacent poles). Aside from this spatial
pattern, the identity of the poles baited on each trial is
unpredictable. Control of choice behavior by the pattern
is measured as the extent to which rats tend to choose
poles that are consistent with the pattern. Using simple
square and linear patterns, Brown and Terrinoni found
that the choices of male rats were controlled by these configurations. Rats were found to choose poles baited according to the geometric rule significantly more often
than would be expected by chance alone. Brown and Terrinoni provided several lines of evidence that this tendency could not be accounted for in terms of an ability
to perceive the presence of the pellets on top of the poles,
and they therefore concluded that it requires some form
of representation of the spatial configuration of baited
poles. Control by the spatial pattern in which food is found
may prove to be an important component of natural foraging processes (see, e.g., Healy & Hurly, 1998; Kamil
& Jones, 1997).
The precise nature of the spatial representations and
corresponding processes involved in the pole box maze
remain to be worked out. Representation of the spatial
configuration of baited locations in the pole box maze
probably has much in common with spatial representation as it has been studied in other behavioral paradigms,
but also appears to have important unique properties. For
example, most studies of spatial representation involve
the spatial relations among landmarks or between landmarks and the goal location (see Thinus-Blanc, 1996, for

a review). In the pole box maze, landmarks are explicitly
excluded as a possible source of behavioral control.
More closely related to the ability exhibited in the pole
box maze is the control of choice by the geometric features of the global environment in which spatial choices
are made (Cheng, 1986; Williams et al., 1990’s application of this idea to sex differences is mentioned above).
Like landmarks, control of choice by the global environment requires perception of the cue (landmark or environmental shape). Control by the spatial configuration
of the goals in the pole box maze, however, cannot be based
on perceived cues. It remains possible, however, that the
shape of the pole box maze or the room in which it is located is used by the rat to calibrate its current location with
respect to the represented pattern of goal locations.
In the present experiment, we employed the square
baiting configuration used by Brown and Terrinoni (1996)
to compare spatial search and spatial pattern learning in
male and female rats. The efficiency with which rats find
the first baited pole is a matter of the efficiency of general spatial search processes. Prior to discovery of the
first baited pole, the location of baited poles is unknowable. Once one or more baited poles have been discovered, however, their location provides information about
the location of the remaining baited poles. Of particular
interest in the present experiment, as in those of Brown
and Terrinoni, was whether rats’ choices were controlled
by this information. If so, such control demonstrates representation of the spatial pattern in which poles are baited.
In the present experiment, the performance of male and
female rats in this spatial task was compared, with par-
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ticular consideration of whether the choices of male rats
were controlled by the spatial pattern to a greater extent
than the choices of females.
METHOD
Subjects
Fifteen male and 15 female rats, obtained from Harlan Sprague–
Dawley (Indianapolis), were used. The rats were from five litters,
with 3 males and 3 females coming from each. All animals were experimentally naive and approximately 3 months of age when the experiment began. Animals were housed in same-sex groups of 3 and
maintained on a reverse 12:12-h light:dark cycle with the lights
going off at 0700. Animals were maintained on an ad-lib diet until
2 weeks prior to testing. At that time, the daily diet was reduced so
that the animals were maintained at 85%–90% of their free feeding
weight as determined by growth curves (Harlan Sprague– Dawley,
Inc., 1996).
Apparatus
The pole box was a rectangular arena measuring 180 cm 
76 cm  33 cm (tall). The arena was painted flat black and constructed of 1.5-cm-thick plywood, with the top of the box open. A
thin layer of bedding material covered the floor of the maze. A matrix of vertical poles was located in the center of the apparatus, with
each end of the arena left open, allowing room for the rat to be
placed at the start of each trial. Each pole in the 5  5 matrix was
made of an unpainted wooden dowel, 15.5-cm tall and 1.2 cm in diameter. Previous experiments in our laboratory have shown this
height to allow the rats to explore the well at the top of each pole
with their tongues while rearing up on their hind legs. The well at
the top of each pole is deep enough that a reward pellet is out of
view of a rat as it traverses the maze. Poles in each row and column
are separated by 13 cm. The maze was mounted on a Lazy Susan to
allow it to be easily rotated to randomize the orientation of the extramaze environment. The maze was located in the center of a small
room with several other objects. Lighting was provided by fluorescent tubes.
During the early phases of the study, a training apparatus identical to the one used by Brown and Terrinoni (1996) was used inside
the maze box. The training apparatus consisted of poles identical to
those used in their experiment except in height. The poles were attached in series, from shortest to tallest (2.0, 4.5, 12.5, and 15.5 cm).
Each of these training poles was separated by 7 cm and was attached to a plywood base. These poles could be easily placed in the
box as a single unit and the base covered with bedding material.
Training Procedure
For each of 3 days prior to the beginning of the training procedure, the rats were given (in their home cage) 10–20 of the reward
pellets to be used in the experiment (Bio-Serve 45-mg sucrose pellets) to ensure that they would be familiar with the reward. After
these initial 3 days, Phase 1 of training began. During this phase, the
rats were placed at one randomly chosen end of the box and allowed
to explore the experimental apparatus. The four-pole training apparatus was placed in the same end of the box, and each pole of the
training apparatus, as well as all 25 poles in the matrix of poles, was
baited with a single reward pellet. During the first two training trials, several reward pellets were placed on the floor of the apparatus
near the four-pole training apparatus. Each animal participated in
two trials per day with 3 min between trials. The orientation of the
maze was randomly selected from among eight equally spaced orientations with respect to the testing room. This was done to minimize and randomize any effects of extramaze cues on the behavior
of the test animals.

During both training and testing, the sequence of the sex of the
tested rats was counterbalanced in an attempt to balance any possible pheromonal effects on behavior. In addition, after each animal
was tested, the bedding material was moved about within the box.
Phase 1 of the training period ended when the rat had successfully
consumed the pellets on all four poles of the training apparatus and
10 poles within the experimental apparatus within 3 min during five
consecutive trials.
The square configuration of baited poles was introduced during
Phase 2 of training. During the 1st day of this phase, a barrier was
placed between the poles so that only two rows were available to the
rat. Four spatially adjacent poles were baited in a square configuration. In addition, during this initial day of Phase 2, while only two
rows were available, the training apparatus remained, with each of
the four poles baited. From the four possible squares among the 10
poles, one was randomly chosen to be baited. The rat was then
placed in the box and allowed to search freely among the available
poles. During the 2nd day of Phase 2, the barrier was moved so that
three rows of poles were available to the rat. A square configuration
of four adjacent poles was again randomly chosen. On the 4th day
of Phase 2, the rat had four rows of poles available, which again had
one of the possible squares randomly baited. All trials ended when
the rat had discovered all four of the baited poles or 5 min had
elapsed without a choice. The rat completed training and progressed to the testing procedure when it successfully completed
three out of four consecutive trials.
Testing Procedure
Following training, 90 trials of testing were conducted. One randomly chosen set of four poles in the square configuration was
baited prior to each trial. The animal was placed onto a randomly
chosen side of the testing apparatus and allowed to freely explore
the arena. Each trial ended when all four of the baited poles had
been chosen. As in Brown and Terrinoni’s (1996) experiments, a
choice was defined by the rat touching the top of a pole with its
snout. The experimenter recorded the sequence of choices made during the trial. All trials were videotaped using a camcorder mounted
above the apparatus, so that any ambiguous choice sequences could
be resolved by the experimenter (this was needed very rarely).
Each animal was tested for two trials each day with an intertrial
interval of approximately 10 min. The order in which rats were tested

Figure 2. The mean number of choices required to complete
the task for male and female rats, plotted over trial blocks.
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was counterbalanced by sex, with all 15 subjects of one sex being
tested first, followed by all 15 subjects of the other sex. The order
in which the two sexes were tested alternated over days.

RESULTS
Number of Choices Required to Complete Task
The most straightforward measure of performance in
this task is the number of choices required to complete
the task. As shown in Figure 2, an improvement in performance was found over the course of trial blocks [F(2,56) 
79.4, p < .001]. Although female rats appear to have required more choices than the males to complete the task,
there was no reliable difference between males and females
in the number of choices to complete the task [F(1,28) 
2.36, p  .13]. In addition, there was no significant interaction between the effects of these variables [F(2,56) < 1].
This analysis includes all choices made and therefore
does not isolate control by the baiting pattern.
Discovery Transitions
More precise information about choice processes is
provided by analysis of the number of choices that occurred between discoveries of baited poles (discovery
transitions). Figure 3 displays the discovery transitions
for both sexes across the three trial blocks. During the first
transition—that is, from the placement of the rat within
the box to discovery of the first baited pole (panel A)—
female rats were found to make significantly fewer
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choices than males [F(1,28)  5.84, p < .05]. This finding remained constant across all three trial blocks [no
block  sex interaction was found, F(2,56)  1.11]. In
addition, a main effect of block was found, with rats requiring fewer choices to discover the first baited pole
across trial blocks [F(2,56)  8.93, p < .001].
The second discovery transition consists of choices
made by the rats following discovery of the first baited
pole and concluding with the discovery of the second
baited pole (Figure 3, panel B). No sex difference in the
number of choices to discover the second baited pole was
found [F(1,28)  1.29]. Again, a main effect of block
was found, with fewer choices required to locate the second baited pole as the trial blocks progressed [F(2,56) 
20.24, p < .001]. A block  sex interaction was not present [F(2,56) < 1].
The third discovery transition consists of choices following discovery of the second baited pole and concluding with the discovery of the third baited pole (Figure 3,
panel C). It is the choices that the rats made following
discovery of the second baited pole and following the
discovery of the third baited pole that are of primary interest in this study. Data from these two choice transitions allow control of choices by the baiting pattern to be
isolated, using the measures described in the next section. A sex  block analysis of variance (ANOVA) revealed that male rats required significantly fewer choices
than females before discovery of the third baited pole
[F(1,28)  6.05, p < .05]. In addition, across trial blocks

Figure 3. The mean number of choices leading up to and including discovery of the first (panel A), second (panel B), third (panel C), and fourth (panel D) baited poles. Data are shown for male and female rats
over the course of trial blocks.
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the number of choices required to discover the third baited
pole decreased significantly [F(2,56)  28.56, p < .001].
No block  sex interaction was found [F(2,56)  2.50,
p  .09].
The sex  block ANOVA for the fourth discovery transition (Figure 3, panel D) did not reveal a significant sex
difference in the number of choices required to discover
the fourth baited pole [F(2,56)  2.31, p  .14]. There
was an improvement over trial blocks [F(2,56)  19.94,
p < .001]. As with the other three discovery transitions,
no block  sex interaction was found [F(2,56) < 1].
Control by Square Pattern
The central analysis of this study explored the ability
of the rats to make choices according to the rules of the
baiting pattern. Figure 4 displays the logic of this analysis.
After the discovery of the second baited pole, the two poles
are either aligned in a row or column (panel A) or make

Figure 4. Schematic illustration of poles and moves that were
used in the primary analysis. The numbers indicate the order in
which the baited poles were discovered. P, possibly baited pole; N,
not possibly baited pole. As indicated by the arrows, only poles
adjacent to the just-discovered pole were used in the analysis.

up the opposite corners of the baited square (panel B). In
both situations, there are two poles adjacent to the second discovered baited pole (identified as 2 in Figure 4)
that could possibly be baited according to the rule. There
are also either one (panel A) or two (panel B) poles that
cannot possibly be baited according to the rule. Once the
third baited pole is discovered, there is a single possibly
baited pole and two adjacent poles that cannot possibly
be baited (panel C). Analysis of the differences between
the expected and obtained proportions allows measurement of control of choices by the spatial pattern. The two
proportions were constructed using the methods employed by Brown and Terrinoni (1996). The analysis did
not include choices made to diagonal poles because
choices to diagonal poles occurred rarely and because
inclusion of them would have greatly complicated the
analysis. Data from moves immediately following the
discovery of the second baited pole were analyzed separately from moves directly following the discovery of the
third baited pole. Choices immediately following discovery of the second and third baited poles were the only
choices used in the analysis.
The obtained proportion is a measure of the tendency
of the rat to choose poles that could possibly be baited
according to the geometric rule. Only choices of poles
immediately following discovery of the second or third
baited poles are considered in calculating this proportion. In addition, the measure considers only moves from
the discovered baited pole to previously unvisited, adjacent poles. The proportion of moves conforming to these
restrictions made to poles that conformed to the square
pattern was calculated for each rat during each trial block.
It is important to note that not all poles conforming to the
square pattern were actually baited. For example, when
two adjacent baited poles were discovered, there were
two possibly baited poles adjacent to the baited poles just
discovered, but only one of these two poles was actually
baited.
These obtained proportions were compared with corresponding expected proportions, which were an estimate
of the proportions expected on the basis of chance. The
expected proportions were determined by considering
the previously unvisited, adjacent poles available at the
time that moves included in the obtained proportions
were made. Specifically, for each rat during each trial
block, the number of previously unvisited, possibly baited,
adjacent poles was divided by the total number of previously unvisited adjacent poles. For example, the combination of possible choices illustrated in panels A and
B of Figure 4 would lead to the expected proportion of
4/7  .57.
Figure 5 displays the mean expected and obtained proportions following discovery of the second baited pole.
A proportion  sex  block ANOVA revealed no triple
interaction [F(2,56) < 1]. Critically, a proportion  sex
interaction was found, indicating that the difference between the expected and obtained performance was larger
for males than for females [F(1,28)  21.18, p < .001].
In order to examine performance by each sex separately,
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two proportion  block ANOVAs were employed. A significant interaction was found between proportion and
block for males, indicating increased control by the baiting pattern across blocks [F(2,28)  3.38, p < .05]. This
interaction was not present for the females [F(2,28) 
3.00, p  .066]. There was, however, an effect of proportion for the females [F(1,28)  31.96, p < .001], indicating
that their choices were controlled by the baiting pattern.
Figure 6 displays the proportions expected and obtained following discovery of the third baited pole. As
was the case following discovery of the second baited
pole, a proportion  sex  block ANOVA revealed no
triple interaction [F(2,56) < 1]. Subjects again were found
to choose poles conforming to the pattern more often
than would be expected by chance, as indicated by a main
effect of proportion [F(1,28)  95.71, p < .001]. However, the lack of a proportion  sex interaction confirms
the impression given by Figure 6 that there was no evidence of a sex difference [F(1,28)  1.31, p  .26]. The
tendency to choose poles conforming to the pattern increased as the trial blocks progressed, as evidenced by a
block  proportion interaction [F(2,56)  5.23, p < .01].
Discovery of the First Baited Pole
Several analyses were conducted in an attempt to better understand the fact that females located the first
baited pole with fewer choices than did males. This finding indicates that, when no information about the location of baited poles is available, females search more efficiently than males. Figure 7 shows the results of three
analyses conducted to examine possible explanations for
this difference in search efficiency. All three of these
analyses were restricted to choice behavior prior to discovery of the first baited pole. The first looked at a measure of the tendency of rats to avoid revisits to poles cho-
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Figure 6. Expected and obtained proportions of choices immediately following discovery of the third baited pole that were directed to poles conforming to the square pattern. Only moves to
adjacent, previously unvisited poles are included in the analysis
(see text for details).

sen earlier (Figure 7, panel A). This is analogous to the
well-studied ability of rats to avoid revisits to maze arms
in the radial arm maze. There was an improvement in the
ability to avoid revisits to poles over the course of trial
blocks [F(2,56)  2.79, p < .05], but no evidence of a
difference between males and females [F(1,28)  1.25],
nor of an interaction between the effects of these variables [F(2,56) < 1].
The second analysis examined the proportion of choices
leading up to discovery of the first baited poles that were
to adjacent poles (Figure 7, panel B). There was an increase in the tendency to choose adjacent poles over the
course of trial blocks [F(2,56)  46.92, p < .001]. The
tendency was greater for male rats [F(1,28)  5.13, p <
.05]. There was no interaction between the effects of
these variables [F(2,56) < 1].
The tendency to choose poles on the edge of the matrix (16 of the 25 poles were on the edge) was also examined in an attempt to determine whether there were differences in thigmotaxis that might have contributed to the
sex difference in spatial search (Figure 7, panel C). There
was a decrease in the proportion of choices that were to
poles on the edge of the matrix over the course of trial
blocks [F(2,56)  43.36, p < .001]. The tendency to
choose edge poles was not significantly different for male
and female rats [F(1,28)  4.19]. There was no interaction between the effects of these variables [F(2,56) < 1].
DISCUSSION

Figure 5. Expected and obtained proportions of choices immediately following discovery of the second baited pole that were directed to poles conforming to the square pattern. Only moves to
adjacent, previously unvisited poles are included in the analysis
(see text for details).

The results of this study indicate that both males and
females can be controlled by a representation of the spatial pattern in which hidden food items have been previously found. That is, both male and female rats chose
poles that corresponded with the baiting pattern more
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Figure 7. Analyses of selected aspects of the search process
leading up to discovery of the first baited pole. Measures of the
tendencies to avoid revisits to poles (panel A), choose poles adjacent to the previous choice (panel B), and choose poles on the edge
of the pole matrix (panel C) are shown for male and female rats
over trial blocks. The reference line in panel C shows the value expected on the basis of chance.

often than would be expected by chance. In addition, a
sex difference was found, with males being better able to
utilize the baiting pattern to guide behavior following discovery of the second baited pole. This sex difference appeared rapidly: It was apparent within the first block of
30 trials. The magnitude of this difference remained consistent throughout the remainder of the experiment, with

both sexes becoming better able to use the baiting pattern
as the trials progressed.
Interestingly, without the possibility of control by the
spatial pattern (i.e., during the search for the first baited
pole), female rats were found to discover the first baited
pole more efficiently than male rats. The fact that males
and females exhibited relative superiority on different
aspects of the experimental task probably accounts for
the lack of a sex difference in the overall measure of choice
accuracy (number of choices required to complete the
task). Control of choices by the spatial pattern clearly
cannot facilitate discovery of the first baited pole, so female superiority on this part of the task must be due to
some other mechanism. At least part of this difference
might be due to the stronger tendency of male rats to
choose adjacent poles. Given that baited poles are adjacent to other baited poles, there is an advantage to searching poles not adjacent to a pole already determined not
to be baited. Whether females are more sensitive to this
contingency or female search tendencies just happen to
be more compatible with this detail of the pole box task
is unknown. One possibility is that this tendency is related
to the higher levels of exploratory behavior found in female rats: Higher levels of exploratory behavior might be
expected to produce fewer moves to adjacent poles.
Discovery of the third and fourth baited poles are most
directly diagnostic of control by the square spatial pattern
in which poles were baited, and it was within the confines of these two choice transitions that the sex difference was hypothesized to be found. As would be predicted by the view that male spatial ability is superior to
that of females, male rats were better able to locate a third
baited pole after finding two of them. However, there was
no evidence for a sex difference in the ability to locate
the last baited pole after finding the third one. A priori,
location of both of these poles could be facilitated by
knowledge of the baiting pattern. It is unclear why the
sex difference did not continue throughout the task. However, one possibility is that females were able to compensate for the sex difference found following discovery
of the second baited pole by some other mechanism. Following discovery of the second baited pole, the rat has
access to relatively little information about the location
of the square pattern (i.e., the two discovered poles and
perhaps information acquired when surrounding poles
are found not to be baited). During location of the fourth
baited pole, more information is present. At that point
there are at least three spatial cues (the three discovered
poles, and perhaps additional “misses” to unbaited poles)
to help guide behavior. It may be that this additional information is critical in allowing female performance to
match that of males.
The results of this study are consistent with the general view that male rats perform more accurately than female rats on tasks that require spatially organized representations. However, as described in the introduction, it
is not yet clear how the cognitive processes measured in
the present study are related to those involved in other
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spatial tasks, such as those that have been studied in the
RAM. Most research suggests that performance in the
RAM is based on the use of extramaze cues as landmarks
to help guide behavior (e.g., Brown, 1992; Suzuki, Augerinos, & Black, 1980; Williams et al., 1990). Whether these
cues are represented in a spatially organized fashion,
however, is a matter of debate (Brown, 1992). Furthermore, a variety of other spatial and nonspatial mechanisms are involved in RAM performance, depending on
details of the experimental conditions (Brown & Bing,
1997; Brown & Moore, 1997). The results of an experiment by Dallal and Meck (1990) suggest that rats may
represent spatial patterns in the RAM in a manner that is
at least similar to the spatial representations implied by
the present results. In Dallal and Meck’s experiment, rats
learned to avoid visits to maze arms that had never been
baited. In a transfer test, rats performed more accurately
in a novel extramaze environment when the never-baited
arms were arranged in the same spatial configuration
during the transfer test as they had been during training.
This suggests that the spatial pattern of never-baited
arms was represented, just as the spatial pattern of baited
poles is represented in the pole box.
Additional research will be required to determine the
precise nature of the mechanisms allowing rats to choose
poles consistent with spatial patterns in the pole box, as
well as to determine which aspects of these mechanisms
account for the sex differences in performance reported
here. However, the present results indicate that the pole
box is a valuable tool for the exploration of sex differences
in spatial ability and spatial representation. Previous sex
difference research in rodents can be criticized for its
lack of consideration of various exploratory and other
nonspatial performance factors that may mask or interfere with the ability to measure sex differences in processes
that are specifically spatial. The pole box task and the
analytic procedures used in the present work allow control of choice by spatial patterns to be isolated from other
factors affecting performance, such as the search behavior that led to female superiority in discovery of the first
baited pole.
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