
Decision letter 

Two strategies used to solve a navigation task: A different use of the 

hippocampus by males and females? A preliminary study in rats  

Ferran Lugo, Marta N. Torres, & V.D. Chamizo  

EDITOR 

Dear Victoria, 

I have now received two reviews from experts in the field of the paper you co-authored with title 

“Two strategies to solve a navigation task: A different use of the hippocampus by male and 

females? A preliminary study in rats”. As you will see, their recommendations are mixed.  

Reviewer 1 does not recommend the paper, while Reviewer 2 does, but only after some 

considerable revision.   

 

Based on my own reading of the paper I am somewhere in between. I think the manuscript could 

be publishable, but as an empirical report. Thus, because such a report would require 

considerable revision I am putting this manuscript in the “reject” category and a revision should 

be submitted as a new paper. 

I concur with the reviewer’s assessments, which are clear, and so I will not discuss them here. I 

will only add my own comments on the paper. 

My recommendation is to re-write the manuscript as an empirical report while addressing the 

reviewers’ points. Both the goals and conclusions of the manuscript need to be heavily qualified. 

Even if everything in the experiments had gone perfectly, any conclusions regarding sex 

differences are being drawn from a cross experiment comparison which is not an ideal condition 

for resolving any arguments in a literature.   

Your main finding is the lack of effect in your females, but that experiment is problematic due to 

the very few females in your lesion group. In the males, there was an effect of lesion in training 

with a partial eta-squared of .28. Assuming the same size effect should occur in females, with the 

harmonic mean of your samples being 6.66, you only have a power of .55 to detect such an 

effect. That means your type II error rate, failing to find an effect that is there, would be 45%. 

Thus, your null result is highly probable based simply on your sample size. 

Another issue that needs to be addressed is the counterbalancing of the two tasks (geometry vs. 

landmark). The methods states that the order of these tasks was counterbalanced, but you were 

forced to eliminate over half your sample of lesioned animals in the females, and one in your 

males. In both cases you have an odd number of rats so the order of the tasks cannot be equally 

balanced and the final balancing needs to be described (i.e., n per condition). It will be a serious 

issue if, for example, your male lesioned animals were more or less equally balanced, but all of 

the remaining female lesioned animals received the same task order. 

 



 

 

Other points- 

• Page 15 and elsewhere makes reference to “escape” trials, but there is no mention of 

“escape” in the methods. Please keep the terminology consistent.  

 

• Page 15 and elsewhere- A sentence begins with “T-tests..” While it is correct to capitalize 

the start of a sentence, a T test is different from a t test, which makes the sentence 

ambiguous. “Student’s t-tests…” should be used at the beginning of a sentence when 

referring to the parametric t test. 

 

• Page 15 and elsewhere- as the reviewers note, the reporting of the pairwise comparisons 

is confusing. The typical convention would be to report the comparison being made, then 

the statistic. Moreover, it is unclear what you mean by ts(8) = 3.95- why use the plural 

here? One reviewer was confused by the use of 9df in some comparisons and 8 in others, 

but that is clearly because you are running within-subject t-tests and have different 

numbers of subjects in each group. 

 

• Page 17- there are multiple ways of computing Bayes factors, and you should cite the 

method that you are using here. 

 

• Please double check that all your citations are referenced, all your references are cited, 

and check for typographical errors in the references. 

 

If you choose to re-submit, please include the reviews in the letter along with how each 

point was addressed. 

Best regards 

 

REVIEWER 1 

The purpose of the two reported experiments was to assess the effect of partial 

hippocampal lesions on spatial learning in male and female rats. For the first experiment, male 

rats were trained to find a submerged platform in a circular swimming pool. In one condition, the 

platform could be found by referring to a landmark situated near the platform. In another 

condition the platform could be found by referring to the shape of the pool when it was modified 

by the addition of two boards that created a triangle with a curved base and with the platform in 

one of the corners at the base. Lesions to the hippocampus disrupted performance during the 

acquisition of these two tasks, as revealed by longer escape latencies in lesioned than in sham 

control rats. However, there was no effect of the lesions on a subsequent test trial when the time 

spent searching in the vicinity of the platform, after it had been removed from the pool, was 

measured. In view of this second result, it is hard to draw a strong conclusion about why the 

lesion was effective. If the poor performance during acquisition was due to an impairment in 



spatial learning, then this effect should have resulted in impaired performance on the test trials. 

As an alternative, it is possible that the lesions resulted in a performance decrement that made it 

difficult for rats to swim directly to the platform, even though they knew where it was situated. 

The authors argue against this possibility by pointing out that the performance of lesions and 

sham rats did not differ during the pretraining trials.  The escape latencies during this stage were, 

however, numerically longer for the lesioned than the sham group. 

Experiment 2 was identical to Experiment 1, except that female rats were used. There 

was no evidence of a disruptive influence of the lesions at any stage of the experiment. On the 

basis of these results, the authors argue that the hippocampus plays a more important role in 

spatial learning in males than females. This conclusion is potentially important, but it is hard to 

tell if it is supported by the reported experiments. One problem is that the details concerning the 

way in which the lesions were conducted are not entirely clear.  We are told that different 

anaesthetics were used for females and males and, from the information given on Page 9 and 10, 

it is not clear whether the lesioning method was the same for both genders. If different methods 

of lesioning were used then they might have affected the hippocampus in different ways in males 

and females. In these circumstances it would be unjustified to conclude that the hippocampus 

plays different roles in the spatial behaviour of males and females. Another problem concerns the 

effects of the lesions displayed in Figure 2. The lesions were judged to be effective in 9 males 

and 5 females. Why then does Figure 2 show the lesions for 8 males and 8 females? More 

seriously, comparing the lesions for males and females in Figure 2 suggests to this reader that the 

lesions were more effective in the males than the females. If this observation is correct then, once 

again, it would be unjustified to conclude that the hippocampus plays different roles in the spatial 

behaviour of male and female rats. All the experiments have shown is that the more severe the 

lesion, the greater is the disruption of spatial learning. 

The authors make a strong case for investigating the influence of hippocampal lesions on 

spatial learning in both male and female rats, but they have failed to demonstrate convincingly 

that the effect of the lesions is determined, in part, by gender. Unless they can show that there is 

no difference in the damage caused by the lesions to the male and female rats, it will not be 

possible to draw any firm conclusions about the role of the hippocampus in spatial learning in 

male and female rats. 

Minor Comments 

Experiment 2 is said to show that female rats make more use of landmarks than 

geometric cues. The discussion of the statistics that relate to this claim is hard to follow, but as 

far as I can tell, it is not supported by any significant effect. The authors should either withdraw 

this claim, or they should present more clearly the statistics that justify it. 

The discussion on the middle of Page 7 is hard to follow. It might help if more detail of 

the experiments under consideration is provided. 

 The first complete paragraph on Page 8 needs attention. The information concerning the 

significance level, and how the lesions were made is normally presented in the Method section.  

To help readers understand what is to follow, it would be helpful to describe briefly the tasks that 

are to be employed. 



I was surprised by the inclusion of the pretraining trials (see Page 11). Can the reason for 

them being included in the experiment be explained briefly? 

  

The presentation of the statistics on Page 15 may need modification. The discussion of the t tests 

in the middle of the page is hard to follow. Why is the df sometimes 8 and sometimes 9? 

REVIEWER 2 

This manuscript reports two experiments assessing how hippocampal lesions affect the 

learning of two different learning tasks that require the use of a landmark (task 1) and the shape 

of the arena (task 2). Experiment 1 was carried out with males whereas Experiment 2 was carried 

out with females. The hypothesis assessed states that the integrity of the hippocampus is 

necessary for solving the task based upon the shape of the arena but not for the location of a goal 

signalled by a landmark. This is based upon previous research which has been carried out mainly 

with male rats. Based on the scarce literature on female rats, it was tentatively hypothesised that 

the impact of hippocampus lesions on shape learning might be lower. 

 

The results of the test phase show that both males and females learn without problems 

both tasks independently of whether they were subject to hippocampal lesions or not. However, 

during the training phase of the experiment, lesioned males animals showed higher latencies of 

escape than sham animals; interestingly, lesioned female rats did not differ from their control 

counterparts. 

 

The experiments were well carried out; the results observed are of interest due to the 

paucity of lesion studies comparing male and female rats. I would be inclined to recommend 

publication on the understanding that these are preliminary results that can contribute to enrich 

the debate about sex differences in spatial cognition and its neural basis. 

 

There are a couple of things that I think the authors should consider before the paper is 

accepted. First, in the Results section, the strategy used to analyse the test phase is troubling me; 

rather than t-tests comparing lesion and sham animals for each sex/test, I think the authors should 

run a mixed ANOVA for the males with one between-subjects factor, Group (Lesion vs. Sham); 

and two within-subject factors, Test (Landmark vs. Geometry) and Area (Target vs. Control). 

And then the equivalent analysis for the female rats. If they decide not to use this approach they 

should justify the use of alternative analyses. (I would even be tempted to include the sex factor 

and treat the two experiments as one experiment; but I am aware of the few differences between 

the two experiments which must have been carried out independently several weeks or months 

apart.) 

 

My second suggestion would be to avoid the over-interpretation of the results observed. 

In the Discussion section we can read, for example: “These results show a clear female 

advantage on landmark learning”. First, males and females have not been directly compared; 

second, although the results might suggest that female rats do better in the landmark than in the 

geometry test, the difference is very little (the sham females spent 5 seconds in the target area in 

the geometry test compared to 7 seconds in the landmark test; but there were only 5 animals in 

this group!).  



 

It is also said: “The difficulty of hippocampus-lesioned male rats to learn about the 

geometry of the environment found in the present Experiment 1 is also reported in other studies”. 

Actually, the lesioned male animals learned very well about the geometry, both in terms of the 

acquisition of the task (there was a significant decrease in the latency of escape during the 

training phase) and the performance displayed during the test. If anything, it could be said that 

the lesioned male-animals have an impaired performance during the training phase compared to 

the sham animals. The authors should try to come up with an explanation for this result. 

 

I think the authors should try to focus their efforts in the acquisition phase of the 

experiment. When we put together the performance of males and females in the training phase, 

the results suggest that males and females do not differ in the acquisition of the landmark task. 

There are differences in the acquisition of the geometry task: the sham-male animals learn faster 

than the sham-females—but they get to similar levels of performance in the last day of training. 

This is what can be expected on the basis of the literature. Also, lesioned-male animals show a 

significant impairment in the acquisition of the task. This is not observed in the females, which 

show, if anything, a slightly better performance in the lesion than in the sham group.  

 

Perhaps it would be a good idea to replicate this study in a single experiment allowing for 

a direct comparison between the males and females. Also, it would be adequate to avoid the 

sequential training in both tasks with the possibility of carry on effects. I think this research 

could potentially produce very interesting results. At present, I think this manuscript could be 

accepted for publication (following revision of the aspects discussed above) at the editor’s 

discretion. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

AUTHOR 

Dear Editor, 

First of all, thank you so much for your and the reviewers very helpful comments on the 

paper titled “Two strategies used to solve a navigation task: A different use of the hippocampus 

by males and females? A preliminary study in rats”, of which I am co-author. We have followed 

all your suggestions and here is a new version of the manuscript, which is really a new 

manuscript (now with three authors instead of five − the missing researchers are in the 

"acknowledgmens" section. After thinking about it a lot, they prefer not to be authors, since they 

continue to work only with male rats).  

There is one main change, suggested by all of you, worth mentioning at the beginning. It 

refers to the counterbalancing of the two tasks. We have eliminated the second task in the two 

experiments, so that in the present version there are four small groups in each experiment. The 

final sample now in Experiment 1 (males) is: in the geometry learning task, 4 Lesion rats and 5 

Sham animals; and in the landmark learning task, 5 Lesion rats and 5 Sham animals. In 

Experiment 2 (females), in the geometry learning task, 4 Lesion rats and 5 Sham animals; and in 

the landmark learning task, 1 Lesion rat and 5 Sham animals. We are not presenting the analysis 

of the landmark learning task in Experiment 2 for obvious reasons (although we present the 

graphs), and we are now emphasizing the geometry learning task, where males and females have 

the same number of rats per group. Initially I thought this would be terrible considering the small 

groups of animals but, as a whole, and mainly regarding the geometry learning task (by far, the 

most important one) it has been a very good solution to my own surprise. Thank you so much for 

your advice. This reminds me of the work by Cheng (1986), which is an obliged reference for 

geometry learning, and where in the three experiments of the study the total number of rats, all of 

them males, was only seven!  

All the statistics have been redone (and we have followed your recommendations, as 

much as possible, regarding the new analysis). The procedure has been improved, with a better 

explanation of the two tasks and their measures. At the end of page 7 the text says  

“…In the two tasks (landmark, geometry), an escape procedure was used. The aim of the 

landmark learning task was to establish that, when trained with a single landmark that, along 

with the platform, were rotated from trial to trial, the rats would learn to locate the platform—the 

test of such learning being that they would spend more time in the target area than in the control 

area on a test trial without the platform. The aim of the geometry task was to establish that, when 

trained in a triangular-shaped pool to find a hidden platform whose location was defined in terms 

of a particular corner of the pool (the target corner and the platform rotating from trial to trial), 

the rats would learn to locate the platform—the test of such learning being that they would spend 

more time in the target area than in the control area on a test trial without the platform…”.  

We hope this description is clarifying. 

Both the introduction and the general discussion of the manuscript have been heavily 

qualified, as well as the goals and the conclusions (the word “tentatively” has been used several 



times).  Of course, any strong conclusion ideally would imply a simultaneous comparison of 

males and females and not a cross experiment comparison.  We agree with that. Therefore we are 

happy submitting the paper under the modality “empirical report”.  

There are two things where we need your advice.  

1) We have doubts in relation to the convenience of eliminating or not the section entitled 

“Validation of ibotenic acid lesions”, under Results (page 14). What do you think?  

2) We have doubts in relation to a complementary analysis that we have eliminated at the 

end of page 16 (before the paragraph that begins with “In conclusion). We have eliminated this 

analysis to avoid confusion. What the rats have learned is not measured here! (we regret not 

having made this clear enough in the previous version). This is the analysis, as it was in the 

present version of the manuscript, but that we have finally eliminated: “A final complementary 

ANOVA on the time spent in the target area on the landmark and geometry tests taking into 

account the variables group (Lesion, Sham) and type of cue (geometry, landmark) revealed that 

no main effect or interaction was significant (Fs < 1.5), although the variable group was close to 

significance (p = 0.071). A clear tendency favouring the performance of group Sham was 

found.” What do you think?  

Other points 

• In the general introduction of the manuscript (at the end of page 7), it is indicated that 

both tasks use an escape procedure. We hope that this clarification is sufficient. 

 

•  No sentence now begins with T-tests. Your suggestion (Student’s t-tests …) was better 

and has been adopted in the new version. Thank you very much. 

 

• We hope the reporting of the pairwise comparisons is clearer now. It is specified that we 

are running within-subjects t-tests, and that is why there are different numbers of rats in 

each group. Again, thank you very much. 

 

• The method to compute Bayes factors is now mentioned in the text. The following is 

stated at the beginning of page 14 “Bayesian t-tests were performed using JASP's default 

Cauchy prior width, r = 0.707 (Jasp Team, 2017)”. We agree that it is clearer now. Again, 

thank you very much. 

 

• The references have been re-checked, and we hope that there are not typographical errors 

in the present version. Sorry about this.  

REVIEWER 1 (topics or suggestions not already commented) 

We have included the pre-training trials because this is our tradition for about twenty 

years working in spatial learning with the Morris pool (for one example see Rodrigo et al., 

1997). We believe that these trials are very important to rule out unwanted "tendencies", such as 

thigmotaxis (i.e. wall hugging, rats’ natural proclivity to stay near the perimeters of a novel 

environment) as well as to familiarize the rats with the task, before the training phase.  



In the text it has been clarified that the lesioning method was the same in the two 

experiments −for males and for females (on page 10, under “Surgery”, second paragraph, first 

line). We hope that Figure 2, with the new footnote, is now clearer. This is the new footnote (on 

page 34): 

Figure 2. Overlay of the extent of the lesions in eight coronal sections of the hippocampus of the 

9 lesioned male rats in Experiment 1 (A) and of the 5 lesioned female rats in Experiment 2 (B). 

Precision of the injection was evaluated by a cresyl violet staining. The numbers on each 

drawing are the anteroposterior coordinates (in mm) from bregma of each section. 

Even if the lesions for males and females differ (more effective in the males than in the 

females), the following results are clear. A complete dorsal hippocampus does not seem to be 

crucial in the acquisition of the geometry strategy in female rats, nor in the acquisition of the 

landmark strategy in male rats. However a complete dorsal hippocampus seems to be crucial in 

the acquisition of the geometry strategy in male rats. We believe that this result is important and 

deserves further research (it could have many implications). 

REVIEWER 2 (topics or suggestions not already commented) 

In relation to statistical analyzes, we have followed what was previously done in other 

works already published (for example, in Rodríguez et al, 2010). An ANOVA comparing males 

and females has been discarded for various reasons (and after consulting the subject with a 

statistician). 

We have eliminated, as much as possible, the over-interpretation of the results observed. 

We agree with the reviewer that it would be very convenient to replicate this study with 

males and females simultaneously. This will be address in a later study 

We hope we have answered, at least, to most of your and the reviewers comments. 

Undoubtedly all of them have been decisive in the improvement of the work. Again, thank you 

very much. 

 

In the hope that this new version is good enough to be published in Psicológica, I send 

you my best regards. Please do not hesitate to contact me for any clarification you, or any 

reviewer, might need. 

Sincerely, 

Victoria 

V.D. Chamizo 

www.vdchamizo.net 

 

 

 

http://www.vdchamizo.net/
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