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Recognition of homogeneous and heterogeneous 
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Although recognition memory for pictorial stimuli has been explored using either homogeneous 
or heterogeneous picture sets, apparently no single study has combined these stimuli and sub­
sequently tested recognition for both types of stimuli. Subjects in two experiments were ad­
ministered one ofthree picture sets of 100 slides. Each set consisted of homogeneous and hetero­
geneous slides that differed only in the ratio of homogeneous to heterogeneous stimuli: 80:20, 
50:50, or 20:80. A subject's recognition memory was then examined for both types of slides. Overall 
recognition was high for the heterogeneous stimuli but low for the homogeneous test slides. In 
a signal detection analysis, the picture set involving the largest proportion of heterogeneous 
stimuli, 20:80, yielded the lowest recognition sensitivity to the heterogeneous stimuli. This in­
teraction of viewing-set composition and type of test stimuli was discussed in relation to picture 
recognition memory research employing either homogeneous or heterogeneous stimuli. 

Since the study by Shepard (1967), it has been fashion­
able to think of picture memory as a superior memory, 
and a number of investigators (Shepard, 1967; Standing, 
Conezio, & Haber, 1970; Standing, 1973) have, indeed, 
reported recognition rates that stand in contrast to those 
reported for nonmeaningful materials, such as digits and 
the traditional nonsense syllables. However, the pictorial 
stimuli employed in these studies have almost always been 
exceedingly diverse (heterogeneous) and drawn from col­
lections of magazine photographs that varied greatly in 
context and subject matter. 

Goldstein and Chance (1974) argued that it is impor­
tant that the nature of the pictorial stimuli be carefully 
described, and some investigators have utilized materials 
more homogeneous in nature. Howe (1967) examined 
recognition memory for homogeneous sets of pictures of, 
for example, dogs, ships, reptiles, birds, and trains and 
found an overall recognition rate of approximately 72 %, 
which is considerably below that reported for heteroge­
neous pictures. Goldstein and Chance (1970) also grouped 
stimuli into homogeneous sets of pictures of, for exam­
ple, human faces, ink blots, and snow crystals. Faces 
exhibited the highest recognition (78%); ink blots and 
snow crystals, however, showed only 54% and 39% 
recognition rates, respectively. 

A recent study by Barnard, Breeding, and Cross (1984) 
supported the Goldstein and Chance (1974) admonition 
that the nature of the stimuli be considered. Barnard et al. 
found that the informational characteristics of exhibited 
objects, as revealed by cluster analysis, were important 
determiners of how such objects were later recognized. 
Overall object recognition was relatively high, but it was 
shown that objects low in "familiarity" did not receive 
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the disproportionate boost in recognition after a single ex­
posure that is characteristic of unfamiliar words. 

The schema that governs the organization and encoding 
of pictorial information is no doubt multifarious, and more 
research is necessary before its multidimensional nature 
can be appreciated. Kiphart, Sjogren, and Cross (1984) 
gave . subjects test pictures of unusual similarity 
(homogeneity) and found that subsequent recognition 
within a signal detection framework was essentially at 
chance level. In the study, all of the test stimuli were 
homogeneous, and it was shown that the nature of the 
viewing context in which test slides were originally seen 
was relatively unimportant. In short, it made no differ­
ence whether the homogeneous test slides consisting of 
complex football action shots were originally seen in a 
homogeneous viewing set consisting of other football 
slides or in a heterogeneous viewing set consisting of the 
usual diverse assortment. 

No single study has combined homogeneous and hetero­
geneous stimuli within the same viewing set and sub­
sequently tested recognition for both types of test stimuli. 
Experiment 1 employed both types of stimuli to form three 
separate viewing conditions varying in the relative pro­
portion of each stimulus type. One viewing condition con­
sisted of 80 homogeneous and 20 heterogeneous stimuli, 
the second set consisted of an equal number (50 and 50) 
of each, and the third set was composed of 20 homoge­
neous stimuli and 80 heterogeneous ones. Equal numbers 
of homogeneous and heterogeneous slides common to the 
three sets were used in the test situation. 

It was hypothesized that the recognition sensitivities 
would be greater for the heterogeneous test items than 
for the homogeneous ones. This particular hypothesis 
follows directly from the studies previously discussed. In 
view of the consistent finding that heterogeneous recogni­
tion rates are extremely high for 600 to 10,000 stimuli, 
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it was also predicted that the heterogeneous recognition 
sensitivities would not differ among the three viewing con­
ditions. With only 20 to 80 heterogeneous or homoge­
neous stimuli utilized in each set, the heterogeneous 
recognition sensitivities should be uniformly higher than 
the sensitivities for homogeneous stimuli across the three 
viewing conditions. 

EXPERIMENT 1 

Method 

SUbjects and Design 
The subjects were 10 male and 41 female students from the introduc­

tory psychology course at Colorado State University. The subjects were 
tested individually with 17 subjects randomly assigned to each viewing 
condition and tested for recognition of both homogeneous and hetero­
geneous stimuli. 

Stimulus Material 
80:20 viewing condition. This condition consisted of 100 pictures: 

80 homogeneous and 20 heterogeneous. Ten homogeneous and 10 hetero­
geneous slides were selected randomly from the 50:50 viewing condi­
tion and placed in the 80:20 viewing condition in the exact serial positions 
occupied in the 50:50 condition. These 20 items were later used as the 
signal or nondistractor items in the test set. All slides were video recorded 
with a 3-sec presentation and a I-sec dark intertrial interval. The 
homogeneous stimuli were football action photographs selected from 
University files. Photographs were chosen to maximize the number of 
players and complexity of action. The heterogeneous stimuli were a 
varied assortment of buildings, mountain scenes, animals, and people. 

50:50 viewing condition. The 50:50 viewing condition consisted of 
a total of 100 slides: 50 homogeneous and 50 heterogeneous stimuli. 
The slides were assigned randomly to serial positions and video recorded 
as in the 80:20 condition. 

20:80 viewing condition. The 20:80 condition consisted of 100 stimuli: 
20 homogeneous and 80 heterogeneous stimuli. The same 20 signal or 
nondistractor items were inserted into the same positions occupied in 
the 50:50 and 80:20 viewing conditions. All stimuli were video recorded 
as before. 

Test condition. The 20 pictures originally selected from the 50:50 
viewing condition were used for the test set. These 20 items were com­
bined with 20 distractor items that included 10 new homogeneous and 
10 new heterogeneous slides. The 40 items that constituted the test set 
were then ordered randomly and video recorded with a 4-sec stimulus 
presentation and a 2-sec dark period between stimuli. The identical test 
tape was used for all three viewing conditions and for each subject. The 
video recordings were presented to each subject with a Sony 48-cm 
(diagonal) television monitor that was mounted on the wall of a small 
room approximately 2 x 3 m. 

Procedure 
The subjects were seated facing the monitor and were instructed to 

attend carefully. The subjects were also told that the pictures would be 
shown quickly and consecutively and that a test would follow. After 
presentation of a given viewing condition, the subjects were given the 
test tape consisting of 20 "old" slides chosen from the original view­
ing set and 20 "new" slides that were not a part of the original set and 
were instructed to label each test slide as either' 'old" or "new." The 
subjects' responses were recorded. A debriefing statement followed. 
Ad', or sensitivity score, was calculated for both heterogeneous and 
homogeneous stimuli (Green & Swets, 1966). 

Results and Discussion 

An analysis of variance was performed on the calculated 
d' scores. A significant main effect was found for test 
stimuli [F(1,48) = 200.65, P < .001], with the subjects' 

overall mean recognition sensitivity to the heterogeneous 
stimuli (3.007) being higher than that to the homogeneous 
stimuli (.805). A significant main effect was also observed 
among the three viewing conditions (80:20, 50:50, 20:80) 
[F(2,48) = 3.76, p < .05]. The subjects in the 80:20 and 
50:50 viewing conditions showed overall greater sen­
sitivities than did the subjects of the 20:80 viewing con­
dition. The mean sensitivities for the groups were 2.084, 
2.085, and 1.549, respectively. The 80:20 and 50:50 
viewing conditions did not differ. 

The interaction of the type of test stimulus (homoge­
neous vs. heterogeneous) and viewing condition (80:20, 
50:50,20:80) was significant [F(2,48) = 3.85, p < .05] 
and is illustrated graphically in Figure 1 (left panel). A 
Newman-Keuls post hoc test revealed that the heteroge­
neous test slides for all three viewing conditions resulted 
in significantly greater sensitivities than the homogeneous 
stimuli. In addition, recognition sensitivities to the hetero­
geneous stimuli for the 80:20 and 50:50 viewing condi­
tions were significantly greater than the sensitivities to 
the heterogeneous test stimuli for the 20:80 viewing con­
dition. No other comparisons were significant. 

An analysis of variance performed on the number of 
hits yielded two significant results. First, there was 
significance due to viewing conditions [F(2,48) = 4.95, 
P < .05]. The means for the viewing conditions (80:20, 
50:50,20:80) were 7.941,8.118, and 6.971, respectively. 
A Newman-Keuls post hoc test revealed that the 20:80 
group had a significantly lower number of hits than did 
the other two groups, which did not differ significantly. 
A significant effect was also noted for test stimuli [P(1,48) 
= 15.39, P < .01]. The subjects attained fewer mean hits 
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Figure 1. Picture recognition of homogeneous and heterogeneous 
stimuli as a function of the relative number of homogeneous and 
heterogeneous stimuli in the viewing set. Means are bounded by 
± one standard error. 



with the homogeneous (7.157) than with the heteroge­
neous (8.196) stimuli. 

An analysis of variance was also performed on the 
number of false alarms, that is, the number of times in­
dividuals said "old" to a "new" stimulus. A significant 
main effect was noted for test stimuli [F(1 ,48) = 256.30, 
P < .001], with the subjects showing a greater mean 
number of false alarms to the homogeneous stimuli 
(4.529) than to the heterogeneous stimuli (.529). 

As predicted, there was a large difference in the ability 
of subjects to recognize homogeneous and heterogeneous 
stimuli. In all three viewing conditions, the heterogeneous 
slides yielded high recognition rates that sharply con­
trasted with the near-chance performance of the subjects 
to homogeneous stimuli. Performance in the homogeneous 
test was similar to that previously reported (Kiphart et al., 
1984) and demonstrated, again, that under some condi­
tions picture memory could be poor. 

The depression of the 20:80 group in the heterogeneous 
test was counter to the original prediction; for this reason, 
it was decided that Experiment 1 should be replicated. 

EXPERIMENT 2 

Method 

Subjects and Design 
The subjects were 10 male and 21 female students from the introduc­

tory psychology course at Colorado State University. The subjects were 
tested individually and were assigned to one of the three viewing con­
texts: 80:20,50:50, and 20:80. All subjects were tested for recognition 
of both homogeneous and heterogeneous stimuli. The stimuli used and 
the procedure followed were the same as those of Experiment I. 

Results 

An analysis of variance was performed on the calculated 
d' scores. No significant effect was found for viewing con­
dition [F(2,28) = 1.21, P < .05] . However, the means 
did follow a pattern similar to that exhibited in Experi­
ment 1, with the 80:20, 50:50, and 20:80 viewing­
condition means equal to 1.533, 1.771, and 1.387, respec­
tively. A significant main effect was observed for test 
stimuli [F(I,28) = 15.48, P < .001], with the subjects 
showing an overall higher mean sensitivity to the hetero­
geneous stimuli (2.575) than to the homogeneous stimuli 
(.615). 

The interaction of viewing condition (80:20, 50:50, 
20:80) with the type of test stimuli (homogeneous, hetero­
geneous) was significant [F(2,28) = 5.64, p < .05] and 
is illustrated in Figure 1 (right panel). A Newman-Keuls 
post hoc test revealed that the heterogeneous test stimuli 
for all three viewing conditions resulted in significantly 
greater mean sensitivities than the homogeneous stimuli. 
In addition, the recognition sensitivities to the heteroge­
neous stimuli for 80:20 and 50:50 viewing conditions were 
significantly greater than the mean sensitivity for the 20:80 
viewing condition . 

RECOGNITION MEMORY 111 

An analysis of variance performed on the number of 
hits failed to reveal significance. However, an analysis 
of variance conducted on the number of false alarms was 
significant. A main effect was noted for test stimuli 
[F(2,28) = 145.59, P < .001], with the subjects show­
ing a greater overall mean number of false alarms to the 
homogeneous test stimuli (4.985) than to the heteroge­
neous test stimuli (0.710). The interaction of test stimuli 
and viewing condition was also significant for false alarms 
[F(2,28) = 4.05, P < .05]. This interaction was the result 
of a decrease in mean false alarms (5.7, 4.6, and 4.5 for 
homogeneous test slides across viewing conditions), which 
was accompanied by a mean increase of false alarms 
(0.20, 0.69, and 1.37 for the heterogeneous test stimuli 
across the same viewing condition, 80:20, 50:50, and 
20:80, respectively). 

GENERAL DISCUSSION 

In two identical studies, it was shown that picture recognition is not 
a superior memory when the viewing and test stimuli are exceedingly 
homogeneous. In fact, under the present conditions, the performance 
with homogeneous test stimuli was near chance, a fmding that parallels 
that reported by Kiphart et al . (1984) for the same materials. The fact 
that in both instances the pictures were real scenes indicates that one 
does not have to resort to random shapes or other artificial stimuli to 
reduce recognition to a low level. By contrast, recognition performance 
with the more typical heterogeneous stimuli employed in this domain 
was high. One must agree with Loftus (1982) that it is inappropriate 
to conclude that picture memory is an exceptional memory with rules 
that bear little or no similarity to those that apply in verbal recognition. 
The sensitivities for homogeneous stimuli suggest that not all picture 
memory tasks are superior and that they can sometimes be close to chance 
level. On the other hand, the finding (Barnard et al., 1984) that the judged 
characteristics of objects may influence how they are subsequently 
recognized, in a way different from words, should provide a caution 
against the acceptance of picture recognition as simply as extension of 
the principles of verbal recognition memory. Horton and Mills (1984), 
in their review, maintained that the current evidence is that pictures and 
words are dealt with differently in memory even though this fact may 
not preclude a single memory system. 

A finding in both experiments that is not easily explained is that 
recognition memory for a relatively small set of heterogeneous slides 
can be significantly reduced with the introduction of a few (20%) homo­
geneous slides into the original viewing set. One could speculate that 
the subject, knowing only that a test is to follow, is alerted to give special 
attention to those homogeneous stimuli that are demarcated by their com­
mon class and infrequent occurrence and that this results in an insuffi­
cient allocation of attentional resources to the heterogeneous stimuli . 
This speculation is supported by the interaction between test stimuli and 
viewing conditions for false alarms. False alarms increased across view­
ing conditions (80:20, 50:50, 20:80) for heterogeneous stimuli and 
decreased across viewing conditions for homogeneous stimuli . In sum­
mary, the number and direction of false alarms support the proposition 
that an insufficient allocation of attentional resources was applied to the 
heterogeneous stimuli . The difficulty with this conjecture is that it sug­
gests improved recognition Jor the homogeneous stimuli, which 
presumably receive the increased attention. Clearly, this was not the 
case. Unless one argues further that the homogeneous recognition task 
in this particular study was simply too difficult to benefit by an increased 
allocation of attentional resources , the explanation given here seems in­
adequate. Nevertheless, the empirical finding observed in both studies 
should be explored. Any such minor manipUlation of the viewing set 
that significantly reduces recognition memory for heterogeneous pic­
tures deserves systematic examination. 
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