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Selective attention in ambiguous-figure
perception: An individual differences analysis
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Ten human vs. nonhuman ambiguous-figure stimuli were presented to asample of 520 subjects for
identification. Using an individual differences analysis, four stimulus factors were identified and
homogeneous subgroups of like-perceiving subjects were isolated. Possible cues utilized in judgments of
stimulus factors were described. Homogeneous subgroups of subjects were differentially characterized on
the basis of age and clinical diagnostic classification. The study illustrates the usefulness of the individual
differences approach to the study of ambiguous-figure stimuli.

Recent models of perception emphasize an active
search for and selection of distinctive dimensions of a
stimulus array (Garner, 1974). The majority of selective
attention studies have followed Attneave's (I 950)
suggestion of relating attentional phenomena to specifi
able physical dimensions of stimuli (e.g., Forsyth, 1974).
Selective attention processes can also operate on the
basis of the meaning of the stimuli (e.g., Broadbent,
1970). Whether selective attention is based on physical
dimension utilization or on meaning of stimuli, large
individual differences have dominated the results
(Forsyth & Shor, 1974; Tucker & Messick, 1963) . The
purpose of the present study was to examine selective
attention in the perception of ambiguous-figure stimuli
with an individual differences approach.

Huber and Forsyth (I972) examined 10 ambiguous
figure stimuli which could be seen as either human or
nonhuman. The human aspect of the stimulus consisted
of a whole face for five of the stimuli and part of a face
for the other five. This a priori grouping of stimuli was
partially successful in that the two categories of stimuli
produced different results in comparing different age
groups and mental health diagnostic categories . How
ever, a re-examination of the relatively large error
variability within some age and diagnostic groups led to
a concern that the a priori grouping of stimuli may not
have been fully appropriate. Our hope was that the
individual differences paradigm (Tucker & Messick,
1963 ; Forsyth, Note 1) would be useful in our study of
ambiguous-figure perception. Specifically, we were
interested 'in the factor analytic subgroup ing of stimuli
as a first step in searching for the relevant physical or
meaningfulness dimensions of these ambiguous figures.

Figure construction, analysis of data, and manuscript pre
paration were supported by the Research Office of the Uni
versity of New Hampshire.

Second, we were interested in searching for individual
differences variables which differentially characterize
homogenous subgroups of like-perceiving subjects. This
study represents a re-analysis of a portion of the data
obtained by Huber and Forsyth (I 972).

METHOD

The 520 subjects consisted of 50 first graders, 50 third
graders, 50 fifth graders, 50 seventh graders, 50 ninth graders, 50
eleventh graders, 100 University of New Hampshire students,
and 120 institutionalized patients from New Hampshire State
Hospital. Public school students were all from the Portsmouth,
New Hampshire city schools.

The 10 ambiguous figures used in this study are shown in
Figure 1. The stimuli were either modifications of previously
described stimuli (e.g., vase-faces by Rubin, 1915; rabbit-pirate
by Leeper, 1935; dog-chef by Wallach & Austin, 1954; and rat
man by Bugelski & Alampay, 1961) Ornewly created human vs.
nonhuman ambiguous figures. Minor physical alterations of
each stimulus were made in order to achieve human responses
from approximately 50% of a college freshman sample.

Each subject was individually shown each of the 10 stimuli
for 1 sec per stimulus. The .457 x .660 m display of each
stimulus appeared on a screen 2.438 m in front of the subject.
Subjects were told to describe what they saw in each picture .
Each response was scored as "human" when the correct human
aspect of the stimulus was described. Other responses were
scored as "nonhuman." The full procedure is described by Huber
and Forsyth (1972).

RESULTS

The analysis of the date involved: (I) a principle com
ponents factor analysis of the human vs. nonhuman
scaling data to obtain a matrix with loadings on stimuli
and a matrix of factor scores on subjects; (2) forming
subgroups of like-perceiving subjects based on the
euclidean distances of each subject's factor scores from
those of each other subject; (3) pooling the data for each
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10 Figure 1. Human vs, nonhuman
ambiguous-figure stimuli.

homogeneous subgroup on each stimulus factor to
differentially characterize the subgroups on the basis of
each stimulus factor ; and (4) searching for individual
differences classifications which differentially
characterize the subgroups.

The principle components factor analysis of the data ,
using a criterion of eigenvalues greater than unity ,
resulted in four stimulus factors accounting for 21%,
19%, 16%, and 15% of the variability , respectively.

Table 1 presents the mean stimulus factor loadings
for the stimuli comprising each factor. While no stimulus
factor consisted of both wholeface and part-face stimuli ,
the factor analysis clearly indicated two groupings of
stimuli within both the whole-face and the part-face
stimuli. Factor 2 stimuli (Stimuli 2,3, and 5 in Figure 1)
consisted of side profiles of faces with some details such
as eyes providing human cues. Factor 3 stimuli (Stimuli
1 and 4 in Figure 1) were black silhouettes of human
faces with a white background. Factor 1 stimuli (Stimuli
7 , 8, and lOin Figure 1) consisted of face parts with
sketchy or dotted lines providing the nonhuman cues,
while the Factor 4 part -face stimuli (Stimuli 6 and 9 in

Figure 1) had no such secondary lines differentiating the
human and nonhuman aspects.

An H-group euclidean distance analysis (Ward, 1963)
on subject factor scores formed homogeneous subgroups
of subjects having similar profiles of perceptual judg
ments . The factor scores are Z scores describing the
individual's performance on a given stimulus factor.
While several categorizable subgroups resulted from this
analysis, four pairs of subgroups were of special interest
in their relationship to the stimulus factors and to sub
ject classification. Specifically, for each stimulus factor
one subgroup of subjects selectively made human

Table 1
Mean Stimulus Factor Loadings for Stimuli Comprising

Each Rotated Factor

Stimulus Rotated Factor
Groups 2 3 4

I .755 .001 .036 .019
2 .056 .773 .041 -.001
3 .068 .070 .784 - .048
4 .094 .092 -.176 -.715
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Table 2
Number of Subjects in Each Homogeneous Subgroup

From Each of Five Subject Categories

Homogeneous
Subgroup Subject Categories

Stimulus Selec- Grades Grades Grades Institu-
Factor tivity 1&2 5&7 9& 11 College tionalized

Human 1 7 13 6 1
Nonhuman 16 3 2 3 10

2 Human 1 ·6 2 4 15
Nonhuman 12 4 5 4 3

3 Human 1 2 8 7 7
Nonhuman 9 6 4 5 3

4 Human 5 5 5 7 7
Nonhuman 5 8 6 4 6

responses and another selectively made nonhuman re
sponses to the stimuli comprising that factor. Table 2
presents a summary of the categories of subjects com
prising each of these eight subgroups. Chi square
analyses of the Table 2 data indicate different distribu
tions of human and nonhuman responders across the
subject categories on the first three stimulus factors .
Chi square values (4 df) for Stimulus Factors 1,2, and 3
were 30.97 (p< .OI), 19.00 (p< .OI) and 11.69 (P<
.02) , respectively . The very young and the institutional
ized had a disproportionately large number of non
human responders on Factor I stimuli, On Factor 2
stimuli th e very young again had a disproportionately
large number of nonhuman responders , but a large pro
portion of institutionalized subjects selectively made
human responses to these stimuli, Factor 3 stimuli re
sulted in a disproportionately large number of non
human responders from Grades 1, 3, 5, and 7. The dis
tribution of human and nonhuman responders to these
Factor 3 stimuli was almost identical for institutional
ized , college, and Grades 9 and 11 categories. No evi
dence obtained for differential selective responding to
the Factor 4 stimuli for the five subject categories (chi
square = 1.68, p > .20). There was some suggestion that
selective human vs. nonhuman responding to Factor 4
stimuli may be different for different categories of
institutionalized subjects . Specifically , the numbers of
humans vs. nonhuman responders to Factor 4 stimuli
were 1 vs. 2 for neurotics , 1 vs. 4 for schizophrenics, and
5 vs. 0 for sociopaths.

DISCUSSION

The individual differences analysis of. this data indicates that
it is a useful paradigm in the study of ambiguous -figure percep
tion . The 10 ambiguous-figure stimuli were organized into four
distinct groupings. There were specific features common to the
stimuli comprising the stimulus factors. For example, the black
silhouett e of the side view of a person 's face is common to
Factor 3 stimuli; the line drawing of the side profile of a person's
face with details of eyes, nose, and mouth cues is common to
Factor 2 stimuli; and focal attention to dotted or secondary lines
is necessary to perceive the nonhuman aspect of Factor 1
stimuli.

Few materials are available for use as ambiguous-figure
stimuli. Additional stimuli for future studies must include more
human vs. nonhuman ambiguous figures, but also all other

stimuli which can be seen in two or more different ways. The
loadings of new stimuli on the stimulus factors will be helpful
in refining the physical determinants of response to each
stimulus factor. For example, Boring's (1930) "wife and mother
in-law" figure would be useful in determining the role of the
mouth in Factor 2 stimuli . If the mouth is critical , the "mother
in-law" would be more likely seen by those making human
responses to the mountain-mouth, rat-man, and rabbit-pirate
stimuli. Similarly, an examination of the tree-duck stimulus
(Eagle, Wolitzky, & Klein, 1966) to Factor 3 stimuli would be
useful in determining the role of face profile features vs. atten
tion to black silhouettes as figures.

The results of the present analysis indicate that the a priori
grouping of stimuli by Huber and Forsyth (1972) was only
partially appropriate. No stimulus factor in the present analysis
combined a whole-face with a part-face stimulus. However, the
separation of stimuli into different factors within both the
whole-face and part-face stimuli emphasizes the importance
of the individual differences approach to forming stimulus
factors and characterizing subgroups of like-perceiving subjects.

REFERENCE NOTE

I . Forsyth. G. A. Individual differences in information
processing: A comparison of paradigms. Paper presented at
the meeting of the Canadian Psychological Association. Victoria.
British Columbia. June 1973.
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