
Stimulus correlates of the discrimination behavior 
of children I 

The discrimination performance of 5 and 6 year old children 
was tested using 80 three-choice oddity problems. Using ran
dom polygons as patterns, a U-shaped [unction was found be
tween discrimination latency and number of independent 
sides. Significant effects between problems within each sided
ness level suggest that Ss discriminate on the basis of specific 
pattern attributes as well as information content. 

This study is one in a program designed to 
contribute to the development of a psychophysics of 
visual form perception. The general problems have 
been discussed elsewhere (Attneave & Arnoult. 1956; 
Brown & Owen. 1967; Michels & Zusne, 1965). Pre
vious studies have demonstrated that visual discrim
ination performance of tree squirrels (Michels et al, 
1962). raccoons (Hitchcock et al, 1963). monkeys 
(Polldora. 1966). and adult humans (Brown et al, 1962; 
Owen & Brown. 1966) may be systematically related 
to quantified pattern characteristics. This study 
attempts to extend these results to children. 

Random polygons, generated by Method 1 of Att
neave & Arnoult (1956), were randomly selected from 
a sample of 1000 to construct 20, three choice oddity 
problems at each of four levels of sidedness (4.8. 
12. and 16 independent sides). Problems were con
structed by randomly pairing two polygons with the 
same number of sides. randomly designating one the 
"correct" pattern. and repeating the incorrect pattern 
to form the three choice problem. All patterns were 
equated in area at 12.5 sq in. and photographed as 
black figures on a white background. The stimulus 
domain from which these patterns were sampled has 
been described in detail by Brown & Owen (1967). 
Method 

Twenty-one Sa between the ages of 5 and 6 years 
were tested one trial on each of the 80 problems. 
Sequence and order effects were controlled by using 
a 4 by 4 Latin square for sidedness and randomly 
assigning problem sequences within each sidedness 
level. Sa were tested individually in an apparatus 
which displayed the problems, dispensed an M&M 
candy for correct responses. and recorded latency. 
The S was instructed that on each trial one pattern 
was different and was a "good guy." two others were 
alike and were ''bad guys," and that he should pick 
out the good guy by pressing on him. On each trial. 
when a guillotine screen was raised the display was 
illuminated and the timer started. When S responded. 
the illumination was extinguished. the timer stopped. 
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and an M&M was delivered for correct responses. 
Testing was preceded by practice on a square-diamond 
problem and was conducted in a dimly lighted room 
in a 2 h session. 
Results and DiscussioD 

Since errors were negligible, an analysis of vari
ance was computed on latency scores under the 
assumption that sidedness was a fixed variable and 
Sa and problems were random variables. The test 
for the sldedness main effect used a quasi-F statistic 
(Winer. 1962, p. 199) and was significant (F'=18.13. 
df=3/93. p< .001). In addition, the problem effect was 
tested at each sidedness level and was significant in 
each case (p< .01). 

Mean discrimination latency as a function of sided
ness is plotted in Fig. 1. A trend analysis indicated 
that both the linear and quadratic components of this 
function were Significant (p< .01). This finding is in 
accord with previous results with a variety of species. 
The curvilinear relation has been interpreted to mean 
that the processing of patterned stimuli involves an 
interaction between discriminability (pattern informa
tion utilizable under a given set of experimental 
conditions) and actual information content of the stim
uli (Brown et al, 1962). Very simple patterns (e.g •• 
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Fig. 1. Mean response latency as a function of sidedness levels. DatI 
are for 21 Ss and 20 problems at each sidedness level. 
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4 sided polygons) are less free to be unique and are, 
therefore, difficult to discriminate even though the 
information available may be quickly processed. As 
complexity increases, patterns are more free to vary 
and discrimination is correspondingly easier. How
ever, beyond some optimal level of complexity (herein, 
8 sided figures) accurate discrimination becomes 
more difficult, suggesting that the figures contain 
more information than can be optimally processed. 
It is tempting to relate these data to those reported 
for preferences (Munsinger, Kessen, & Kessen, 1964). 
However, most such studies suffer from lack of gen
erality due to limited sampling of stimuli. 

The significant problem effects within each sidedness 
level also support previous findings and have two 
important implications for further research. The first 
is simply that the temptation to use small samples 
of patterns should be avoided since performance is 
in part problem or pattern specific. The second is 
that any quantification system must go beyond speci
fying information content since performance varies 
within, as well as between, information levels. Recent 
psychophysical (Sternberg, 1966) and physiological 
data (e.g., Lettvin, Maturana, Pitts, & McCullock, 
1959) support the conclusion that pattern perception 
involves the extraction of specific pattern features. 
Although a quantification system sensitive to such 
pattern features is available for this stimulus domain 
(Brown & Owen, 1967), it was not applied to these 
data due to limited sampling of patternS. 
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