
FUTURE RESEARCH QUESTIONS

Will our short form suffice when comparing females to males?

Will an examination of the learning curve across items provide insight into the speed differences we found?

Would  it be better to modify half of the existing MRT items, rather than  duplicating them, in order to compare gender 

discrepancies across variations of the MRT?
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H1: There will be no significant differences in performance on the long versus the short form of the Mental Rotation Test.

H2: Males will outperform females on both the short and long forms of the Mental Rotation Test.

Accuracy  & Speed on MRT Forms

Short  vs. Long

BACKGROUND

Mental Rotation is the ability to visualize an object rotation around 

its axis (Shepard & Metzler, 1971).  Vandenberg and Kuse’s (1978) 

developed a 24-item paper and pencil Mental Rotation Test (MRT) 

which typically reveals a large male-female discrepancy in 

performance, favoring males (Uttal et al., 2012). 

As a first step towards a program of study through which we seek 

to find a variation on the MRT that reduces the gender gap in 

performance, we developed a computer-based version of the MRT 

that included two, counterbalanced, variations of the MRT: a short 

version, made up of 12 items drawn from the original MRT, and a long 

form, including all 24 MRT items.  We hypothesized that the two 

forms would be comparable (H1) and that males would outperform 

females on both forms (H2).  If it were found to be valid, a short MRT 

form would reduce research participants’ time commitment and serve 

as a basis of comparison, as we seek to develop and test more 

female-friendly variations of the MRT.

METHOD

Participants

n = 25 n = 3

All but one of the participants were White/Caucasian Americans . 

Materials and Procedures

• The MRT application was developed using ePrime--an experiment 

authoring software. 

• A Qualtrics-based survey included…

screening, demographic, & psycho-educational questions (not 

reported here), and was used to randomly assign participants to 

one of two MRT form-order conditions:

.

Short Long (n = 14) 

Long Short (n = 11) 

Altogether,  participation took approximately 30 minutes.  

RESULTS

To compare participant performance on short vs. long MRT forms, we first employed two t-tests -- one for accuracy (the percentage of correct 

responses) and one for speed (correct response time, using log 10 transformed milliseconds).

Accuracy on the short (M=.64, SD=.19) and long (M=.63, SD=.15) forms were significantly correlated (r=.339, p=.097) and according to a 

2-tailed repeated measures t-test, were not significantly different, supporting our hypothesis.                                             

Speed on the short (M=4.96, SD=.38) and long (M=5.26, SD=.39) forms were also significantly correlated (r=.70, p<.001) but according to a 

2-tailed repeated measures t-test, were significantly different, t(24)=.-50, p<.001, because the average correct response time for items on the 

short from was less than it was for the items on the long form.  This  partially refutes our hypothesis. 

An examination of the means suggested that the order of presentation might be influencing the results for speed.  It looked as though those 

who took the short form first took longer (M=5.06, SD=.39) than did those who took the long form first (M=4.85, SD=.35).  To evaluate whether 

these differences were significant, a multivariate analysis of variance (MANOVA) was undertaken.  The analysis revealed that these apparent 

differences were not significant.  This result suggests that the differences in speed that the t-tests revealed between the long and short forms were 

not directly the result of the order presentation (given the current sample size).  

DISCUSSION

Our hypothesis that there would be no differences in performance on the 

long versus the short MRT forms was partially supported, because there 

was no significant difference in accuracy.  However, when testing only 

females, response time differences suggest that a short form might not 

suffice.  Perhaps in terms of how long it took to solve the rotations, item 

difficulty across forms was not comparable.   

There were numerous limitations to our study.  First, recruitment 

information stated that we were researching mental rotation.  Participants 

may have chosen whether they participated based, in part, on their self-

efficacy relating to visual-spatial abilities.  Another possible limitation is that 

seeing 12 of the items more than once, might influence their performance 

on those items.  An additional limitation is that the number of participants 

was very small. 

The fatal flaw in this study was that only three males agreed to 

participate, and were excluded.  We could not test our hypothesis.  Neither 

could we determine whether a short form would suffice in terms of whether 

it would reveal the same male-female performance discrepancy as is 

typically found using MRT tasks.  It is possible that in their responses to the 

short vs. the long form, males would have response times across forms that 

are to those we found for the females.  If so, for our purposes, the forms 

would be comparable.  However, because we have not compared males 

with females, at this point we can only say that there are differences 

between the short and long forms as they were structured in this study.  

Therefore, we can only conclude with our original research question:

Does a short form suffice?  

We still don’t know…
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∴∴∴∴ For Accuracy:  Short = Long

∴		∴		∴		∴		For Speed:   Short < Long

Form Order ∴∴∴∴ N/A


