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Abstract 

Using data from PsychExperiments, a public data archive that has been accumulating data from a 

set of cognitive and perceptual experiments since 1998, this report provides large-sample 

evidence of gender differences on three visual illusions (Poggendorff, Mueller-Lyer, and Ponzo), 

a maze learning task, a dynamic line motion illusion, and a mirror drawing task.  For comparison 

purposes, data from a three-dimensional mental rotation task are included.  The large-sample, 

exhaustive datasets permit estimation of effect size in the absence of meta-analysis, which is 

subject to the file-drawer problem and which requires pooling data across methodologically 

different studies.  The data show effects that are consistent with the well-established finding that 

females are slower and less accurate than males in performing a variety of “spatial” tasks.  The 

novel contribution is that the tasks reported—except for mental rotation—are not among those 

previously known to produce gender effects. 
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` Large-Sample, Single Experiment Estimates of the Size of Gender Differences on Visual 

Illusions, Maze Learning, and Mirror Drawing  

Reviews of the vast literature on gender differences in cognitive abilities (Halpern, 2000; 

Linn & Petersen, 1985; Maccoby & Jacklin, 1974; Voyer, Voyer & Bryden, 1995) provide 

substantial evidence of reliable differences on a great variety of tasks.  Some of the most cited 

are differences in the speed with which males and females complete mental rotation problems or 

extract forms from embedded figures and in the accuracy with which they perform spatial 

perception tasks (e.g., the Rod and Frame task and Piaget’s water-level task).  This report adds to 

the literature on gender differences by providing large-sample, single-task effect size estimates 

for a variety of tasks not widely known to produce gender differences.  The tasks include a set of 

static, geometric visual illusions; a maze learning task; a dynamic, line motion illusion; and a 

mirror drawing task.  For good measure, data are included from a large-sample replication of the 

task that has historically produced the largest gender difference in cognitive performance—a 

three-dimensional mental rotation task.  

Data for the current report come from a publicly available data archive at 

PsychExperiments (http://pychexps.olemiss.edu), an on-line psychology laboratory used since 

1998 as an instructional resource in college classrooms in the U.S. and abroad.  The site features 

a variety of interactive experiments that can be conducted on-line by student participants, who 

then submit their data to the archive, where it is available for download and analysis. Typically 

students download their own data and that of their classmates, but the entire archive is available.  

Data for the current report are the full set of archived data through December, 2003. Sample 

sizes for the experiments are given in Table 1 for “full data sets” and “reduced data sets.”  The 

reduced sets were created by removing outliers, as described later.  



McGraw  4

This report is divided into multiple sections, with each section being a mini-report 

(introduction, method, and results) dealing with a single task or, in the case of the three classic 

visual illusions, a coherent set of tasks.  A general discussion follows the task-specific sections.  

Classic Visual Illusions 

Not appearing on reviewers’ lists of tasks known to produce reliable gender differences 

are visual illusions.  The reason is simple.  The most credible evidence of gender differences has 

appeared since the most recent review, which is Halpern’s 2000 text. 

In fact, prior to 2000, the most frequently cited study of gender differences in illusion 

perception--Porac, Coren, Girgus, and Verde (1979)--reported that there was no difference, at 

least on any the 13 common illusions investigated in that study.  Holland, Wilson, and Goddard 

(1990) concurred with this view after investigating a single illusion—the Baldwin illusion.  

Dewar (1967) found only a slight, statistically non-significant advantage for men on the Mueller-

Lyer illusion.  Then Miller (1998; 1999) came across a gender difference on the Ponzo illusion, 

which he followed up in a report (Miller, 2001) specifically designed to investigate the gender 

difference.  He reported effect sizes of d=.50 and .46 on two administrations of the Ponzo 

illusion, effect sizes that were slightly larger than the .42 obtained for an embedded figures task 

included in the experiment protocol.  In an effort to explain why a gender difference of this 

magnitude would have gone undetected in earlier investigations, Miller (2001) distinguished 

between simple and complex presentations of the Ponzo, with simple presentations employing 

just two converging lines and complex ones employing more.  Miller’s version presented the two 

parallel line segments against a background of 11 converging lines.  Thus Miller attributed his 

discovery of the gender difference to his use of this more compelling version of the illusion. 
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The present report follows up on Miller’s evidence of a gender difference on the Ponzo 

illusion with a large-sample replication of this effect, along with evidence of gender effects on 

the Mueller-Lyer and Poggendorff illusions.   There have been intimations in the literature that 

gender differences might be found on these other illusions.  Previously mentioned was Dewar’s 

(1967) suggestive, but non-significant, finding that males experience the Mueller-Lyer illusion to 

a lesser degree than females.  Interestingly, Porac et al. (1979) also found some evidence of a 

gender difference on at least one version of the Mueller-Lyer illusion, though they discounted 

this finding as a probable Type I error. The same study also found a difference on the 

Poggendorff illusion, though this too was discounted, as it was but one of two significant effects 

found in a total of 45 gender comparisons on variants of the 13 illusions of interest. But in 

another study conducted since Halpern’s most recent review (Halpern, 2000),  DeClerck and 

DeBrabander (2002) reported a strong gender difference on the Poggendorff, which in retrospect 

adds credibility to the result from Porac et al.’s large-scale study.  The present study serves to 

confirm that there are in fact substantial gender differences in susceptibility to the Ponzo, 

Poggendorff, and Mueller-Lyer illusions. 

Method 

Tasks  

Poggendorff Illusion.  Figure 1a is a screen shot showing the version of the Poggendorff 

illusion used at PsychExperiments. The experiment employs 48 presentations of this illusion in 

which the length of the diagonals and the separation of the verticals are varied. On each trial 

participants drag the upper right diagonal to the position they perceive to be collinear with the 

fixed lower left diagonal. The initial position of the upper right diagonal is randomly set to be 

both above and below the true collinear position of the lower left diagonal. The dependent 


