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Facilitation of length discrimination using
real and imaged context frames

JENNIFER J. FREYD RONALD A. FINKE
Stanford University University of California, Davis

In the first experiment we showed that difficult length discriminations can
be facilitated by imagining a visual context frame that serves to emphasize
small length differences between pairs of horizontal and vertical lines. This
facilitative effect of imagery cannot be attributed to response-bias or expec-
tancy effects because we have separated the object to be imagined from the
objects to be discriminated. In the second experiment we showed that real
context facilitates the line-length discrimination in much the same way as
imagined context does. The results from these experiments suggest that (a)
functional interactions can occur between imagery and perception at fea-
ture-processing levels of the visual system, and (b) there is a functional
equivalence between the imagination and perception of helpful context.
Results of a third experiment suggest that although imagery and perception
may be functionally equivalent at the levels of visual processing where parts
of patterns are combined, they are not functionally equivalent at the lower
levels of simple detection.

Visual comparison tasks have frequently been used to demonstrate
the practical functions of mental imagery. For example, a number of
studies have shown that discrimination between a pair of objects can
be facilitated when one of the objects is imagined in advance (Glush-
ko & Cooper, 1978; Posner, Boies, Eichelman, & Taylor, 1969) or
when one of the objects is mentally rotated into alignment with the
other (Cooper & Shepard, 1973; Shepard & Metzler, 1971). Because
the mental images that are formed in these studies typically corre-
spond to one of the possible target objects (and hence to one of the
possible responses that subjects could make), it is difficult to specify
the precise level of information processing at which mental image
formation facilitates visual comparisons. Such facilitation could be
restricted to levels where response selection occurs or, conceivably,
could occur at more peripheral levels where visual information about
objects is processed before responses are selected. Ideally, one would
like to find evidence for the facilitation of object discrimination in
cases where mental images could not function merely to prime one of
the response alternatives.
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It has been shown that object discrimination can be facilitated, in-
dependent of biases in response selection, when certain kinds of vi-
sual context patterns are presented. Williams and Weisstein (1978)
found that diagonal line segments could be discriminated more ac-
curately when presented together with a context pattern that defined
a unitary three-dimensional form than when presented alone, even
though this pattern provided no useful information about which par-
ticular line segment was more likely to appear. Similarly, Pome-
rantz, Sager, and Stoever (1977) found that presenting helpful visual
context patterns could result in more rapid discriminations among
various types of simple features (such as straight and curved line seg-
ments) even though the context patterns in no way suggested that
any given feature was more likely to appear on any of the trials.
These findings indicated that presenting appropriate context pat-
terns may result in the activation of “higher order” feature detectors
sensitive to the combined presence of target and context displays
and, therefore, that context information can facilitate discrimination
judgments by enhancing relevant differences between target objects
in a bias-free manner. Accordingly, if it could be shown that object
discrimination can be facilitated when similar types of helpful con-
text patterns are merely imagined, one could reasonably claim that
the facilitative effect of imagery occurs prior to the level of response
selection.

The use of mental imagery to provide helpful contexts has already
been investigated to some degree. To explore the possible effects of
imagining context patterns on identifying visual target objects, Pe-
terson and Graham (1974) instructed subjects to imagine visual
scenes that were either compatible or incompatible with the objects.
For instance, the subjects were instructed to imagine that they were
seeing a spoon covered with ants in a picnic setting and were then
shown a picture of a spoon or of some other object that would not fit
so easily into that scene. The target objects were identified more ac-
curately when compatible visual contexts were imagined than when
no context scenes at all were imagined and were identified less ac-
curately when incompatible contexts were imagined. The implica-
tion of these results was that imagined visual contexts can be helpful
in distinguishing among a set of target objects; however, because the
context patterns used by Peterson and Graham were related themat-
ically to the targets, this facilitation could have been due to their sub-
jects having had expectations about which targets were more likely
to be presented on a given trial, as opposed to a strictly perceptual
enhancement of the visual discrimination process.

The experiments we report in the present study reveal that diffi-
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cult length discriminations can be facilitated by imagining a simple
visual context frame that serves to emphasize small length differ-
ences between pairs of horizontal and vertical lines. The facilitation
we demonstrate using this type of imagined context pattern cannot
be attributed to response selection or expectancy effects, but rather
suggests that imagery may interact directly with the perceptual pro-
cessing of information about visual features to make those features
easier to. distinguish.

EXPERIMENT 1

To the extent that a mental image is functionally equivalent to the
perception of a real object or pattern, it should be possible to find
cases where images and perceptions are combined by the mind with-
in one single representation. Thus, given that certain perceptual dis-
crimination tasks have been shown to become easier with helpful
r‘eal context stimuli (e.g., Pomerantz, Sager, & Stoever, 1977; Wil-
liams & Weisstein, 1978), we hypothesized that those discrimination
tasks should become easier with helpful imagined context stimuli as
well. v ‘ -

For our discrimination task we used a “test cross”: two lines were
presented simultaneously, one aligned vertically and the other hori-
zontally, with each crossing through the center of the other. The
subjects” task was to decide which line was longer. For the helpful
context we asked subjects to image a “square frame” of a size we
picke’d to emphasize the line-length differences in the test cross. For
purposes of control, explained below, we also asked subjects to im-
age an “X frame” that was designed not to be helpful in detecting
line-length differences. Figure 1 displays the effect of combining real
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Figure 1. Effect of context frames (lines have been thickened for purposes
of illustration): (A) test cross alone; (B) test cross with the helpful square
frame superimposed upon it; (C) test cross with the unhelpful X frame
superimposed upon it
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context frames with the test cross. (Figure 1 is presented to allow the
reader to get an intuition about the effect of context frames on the
test cross; thus we have shown the real context superimposed upon
the test cross. In our critical conditions of Experiment 1, we asked
subjects to form an image of the context immediately before seeing the
test cross.)

The dependent variable in Experiment 1 was reaction time for
correct responses on the length discrimination task. The first com-
parison was between cases where subjects were instructed to imagine
a helpful context frame before the length discrimination task and
cases where subjects simply saw a central fixation point and formed
no mental image. We predicted that subjects would react faster
when they had formed the helpful image than when they had formed
no image at all. '

To ensure that subjects would be able to form a context image that
was precise enough to be helpful, we presented four “corners” con-
sisting of four equally spaced dots, which the subjects used to anchor
the image in the correct place. To control for the possibility that a
difference between conditions could be caused merely by the pres-
ence of the four corners, we also included a condition in which the
four corners were used by the subject to anchor an unhelpful image.
This condition also controlled for the possibility that the instructions
to form an image might encourage subjects to attend more or try
harder in the subsequent line-length discrimination task. Our sec-
ond planned comparison was between cases where subjects imag-
ined a helpful context frame and cases where they imagined an un-
helpful context frame, with the expectation that they would take
longer with the unhelpful context frame. '

Finally, we included a fourth type of trial in which we presented
the four corners with instructions to form no image. We were
curious to see if subjects would treat this case as a “fixation-point-
only” trial type or whether they would spontaneously form images of
helpful context frames anchored on the four corners.

METHOD
Subjects

Subjects were 17 Stanford University undergraduates; 5 received course
credit and 12 were paid for their participation.
Apparatus and stimuli

A Megatek 5000 graphics display screen, controlled by a Data General
Nova computer, was used to present the stimuli. The Megatek screen had a






