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alphanumeric characters have a known “upright” posi-
tion, whereas Shepard and Metzler’s line drawings do 
not. By the way, one reason for the “peaks” in reaction 
times at 180 degrees might be that participants were 
uncertain about which direction to rotate the figure 
and thus hesitated.

Are participants in these experiments mentally rotat-
ing the whole stimulus, or are they looking only at 
certain parts? To answer this question, Lynn Cooper 
(1975) performed studies that presented partici-
pants with irregular polygons such as those shown 
in Figure 9.6. The polygons were formed by con-
necting a randomly scattered number of points, with 
more complex polygons resulting from a greater 
number of points. Participants were first trained 
to discriminate between original and mirror-image 
reflections of the polygons. Next, they were shown 
either the original polygons or the reflections at dif-
ferent angles of rotation and were asked to deter-
mine whether the object depicted was the original or 
a reflection of the original.

Cooper (1975) found that the reaction times once again increased linearly with 
the angle of rotation and that the rate of rotation was the same for all the poly-
gons regardless of their complexity. If participants were attending only to parts of 
the polygons, then performance should have differed as a function of the polygon 
complexity. Instead, it appears that participants mentally rotated entire polygons, 

treating the very simple polygons in exactly the same 
manner as they did the very complex ones.

In another study, Cooper (1976) showed that men-
tal rotations, like physical rotations, are continuous 
in nature. Her demonstration worked as follows. She 
determined each person’s rate of mental rotation. To do 
this, she showed participants a polygon at a particular 
orientation. The polygon was removed, and partici-
pants were asked to start mentally rotating it in a clock-
wise direction. As they were doing this, a test shape (the 
polygon or its mirror-image reflection) was presented 
in some orientation. If the test shape was presented 
at the orientation corresponding to the orientation at 
which the participants’ visual images were expected to 
be, their reaction times were always fast. As the dispar-
ity between the actual orientation of the test shape and 
the expected orientation of the visual image grew, the 
reaction times grew longer.

These results in particular suggest that mental rotation 
works like physical rotation. If you draw a shape on a 
piece of paper and slowly rotate the paper 180 degrees, 
the drawing will pass through intermediate orienta-
tions: 10 degrees, 20 degrees, and so on. Similarly, it 
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 Figure 9.5: Results from 
Cooper and Shepard’s (1973) 
study.

Source: Cooper, L. A., & Shepard, R. N. (1973). 
The time required to prepare for a rotated 
stimulus. Memory & Cognition, 1, p. 248. 
Copyright © 1973, Psychonomic Society, Inc. 
Reprinted with permission.
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 Figure 9.6: Stimuli from Cooper’s (1975) study.

Source: Reprinted from Cooper, L. A. (1975). Mental rotation of random two-dimensional shapes. Cognitive 
Psychology, 7, p. 23. Copyright © 1975, with permission from Elsevier.


