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mirror-image reversal was directly proportional to 
the angle of rotation between the drawings.

Figure 9.3 shows Shepard and Metzler’s (1971) 
results. This close correspondence between the 
angle of rotation of the two drawings and the par-
ticipants’ reaction times strongly suggests that 
participants performed the task by mental rotation 
of one drawing. Moreover, the time it took par-
ticipants to come to a decision was the same for 
rotations in the picture plane and in depth. This 
suggests that they were mentally rotating three-di-
mensional images, not just the two-dimensional 
drawings. If participants had been rotating only the 
latter, their performance would have differed as a 
function of whether the rotation was in the picture 
plane or in depth.

Later studies by Cooper and Shepard (1973, 1975) 
showed that participants also mentally rotated 
more recognizable stimuli such as alphabet letters 
and drawings of hands. In one study (Cooper & 
Shepard, 1973), participants were sometimes given 
a drawing of the letter to be used on a trial, followed 
by a cue showing the orientation to which the test 
stimulus would be rotated, before the test stimulus 
appeared. If these two cues were presented early 
enough (e.g., 1,000 milliseconds before the test 
stimulus appeared), then the participants’ perfor-
mances were the same for all angles of rotation. 
Figure 9.4 depicts the experimental conditions, and 
Figure 9.5 shows the results.

Note the shape of the curves in Figure 9.5, which 
suggests that participants were able to mentally 
rotate their images either clockwise or counter-
clockwise, depending on which direction led to 
a lesser angle. These results differ from those of 
Shepard and Metzler (1971), as a comparison of 
Figures 9.3 and 9.5 shows, presumably because 

 Figure 9.2: Stimuli from the Shepard and Metzler’s (1971) study.

Source: Shepard, R. N., & Metzler, J. (1971). Mental rotation of three-dimensional objects. Science, 171, p. 701. Copyright © 1971, American Association 
for the Advancement of Science. Reprinted with permission.
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 Figure 9.3: Results from Shepard and Metzler’s (1971) study.

Source: Shepard, R. N., & Metzler, J. (1971). Mental rotation of three-dimensional objects. Science, 171, p. 701. 
Copyright © 1971, American Association for the Advancement of Science. Reprinted with permission.
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 Figure 9.4: Cooper and Shepard’s (1973) experimental design.
Source: Cooper, L. A., & Shepard, R. N. (1973). The time required to prepare for a rotated stimulus. Memory & 
Cognition, 1, p. 247. Copyright © 1973, Psychonomic Society, Inc. Reprinted with permission.


