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The results of the study were not entirely clear, how-
ever. Lea (1975), for instance, argued that perhaps 
the reaction times increased not because of increased  
distance in the image but rather because of the num-
ber of items in the image that needed to be scanned. 
Notice in the flower example that if one started from 
the bottom, one would scan over the roots and the 
leaves on the way to the petals but would scan only 
over the roots to get to the leaves. Lea reported 
results supporting this interpretation.

In reply, Kosslyn, Ball, and Reiser (1978) performed 
another series of studies of image scanning. In one, they 
first created a map of a fictional island and had partici-
pants memorize the locations of seven objects shown on 
the map, depicted in Figure 9.9. Notice that the seven 
objects allow for the construction of 21 distinct paths—
for example, from the tree to the lake and from the 
tree to the hut. The paths vary in length from 2 to 19  
centimeters.

Participants were instructed to focus mentally on one 
object. A few seconds later, the experimenter named 
another object on the island, and participants were 

then asked to imagine scanning to this second object by imagining a small black 
speck moving across the map in a straight line. They were instructed to push a 
button when they “arrived” at the second object, and their reaction times were 
recorded. The reaction times to scan between objects were correlated with the 
distance between objects (Kosslyn et al., 1978); that is, participants took more time 
to scan between two distant objects than they did to scan between two nearby ones. 
This reinforced the idea that images preserve spatial relations. Related studies by 
Pinker (1980) showed similar results when the stimulus was a three-dimensional 
array of objects (toys suspended inside an open box).

Kosslyn’s work suggests that people’s scanning of their visual images is in some ways 
similar to their scanning of actual pictures: The greater the distance between two 
parts, the longer it takes to scan between them. Images apparently depict at least some 
spatial information, and people can retrieve this information from their images. These 
conclusions have strengthened the metaphor of images as kinds of “mental pictures” 
(Kosslyn, 1980).

Adding some interesting wrinkles to Kosslyn’s conclusions, however, is work by 
Barbara Tversky (1981) on people’s systematic errors in memory for maps. Before 
reading further, close this book, draw a map of the United States, and put in it the 
following cities: Seattle, Portland (OR), Reno (NV), Los Angeles, San Diego, Chicago, 
Boston, Portland (ME), Philadelphia, New York, and Washington (DC). Presumably, 
to carry out this task, you are drawing on a previously stored mental image of a map 
of the United States, formed perhaps in your fourth-grade geography class or maybe 
even from staring at a vinyl place mat showing the 50 states.

Now, referring to your image, answer the following questions: (a) Which city is farther 
north, Boston or Seattle? (b) Which city is farther west, New York City or Philadelphia? 
(c) Which city is farther east, Reno or San Diego? Now look at Figure 9.10, which 

 Figure 9.9: Stimuli from Kosslyn et al.’s (1978) study.
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