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Degree of fragmentations and number
of distinctive features in the recognition
of pictured objects by children and adults

FRANK S. MURRAY and ELIZABETH L. KINNISON
Randolph-Macon Woman's College, Lynchburg, Virginia

METHOD

Subjects
A total of 88 subjects participated in this study ; 44 of the subjects

were from the First Presbyterian Church Nursery School , Lynchburg,
Virginia, and the other 44 subjects were undergraduate female volun
teers from Randolph-Macon Woman's College . The mean age of the
nursery school children was 4 years, 2 months , and of the college
students, 20 years , 10 months .

tures were present; these differences were statistically sig
nificant for both children and adults . They also showed
that the degree of fragmentation was not a factor since
the same number of fragments were present for the two
types of representations. Murray and Szymczyk's results
supported Gibson's (1969) contention that neither the
degree of fragmentation nor the redundant information
in the pictures is the crucial factor in pictorial recogni
tion . However, Murray and Szymczyk used only two
degrees of fragmentation and two degrees of distinctive
features .

The purpose of the present research was to test the im
portance of the degree of fragmentation versus the num
ber of distinctive features . The present study was similar
to Murray and Szymczyk's (1978) study, but included
three degrees of fragmentation and four degrees of dis
tinctive features for each pictorial representation. In this
way, a more detailed analysis of the effects of fragmen
tations and distinctive features on perceptual recognition
by children and adults could be obtained .

Stimuli
Slides were made of 12 line drawings of common objects : airplane,

car , dog, scissors, squirrel , hammer, table, telephone, fish, tricycle,
elephant , and boot. The elephant and boot were used for familiarizing
the subjects with the task. Each of the pictorial objects was divided into
l-cm fragments, and20% ,35%, or 50% of the total fragments were
present . In addition, 20%, 40% ,60% , or 80% of these lines represented
the distinctive features of each object . The criteria for distinctive and
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Fragments (20%, 35%, and 50 %)of pictures of line drawings of common objects, showing 20%,
40%,60%, or 80% of the distinctive features, were presented to 44 nursery school children and
44 female undergraduates. Results indicated that the total number and the percentage of
distinctive fragments played a significant part in the recognition of pictures: distinctive features
were most effective when the representations were most impoverished. A trend was obtained
between the percentage of distinctive fragments and the total number of fragments. College
students needed fewer and less distinctive fragments for recognition than did nursery school
children. Results were interpreted using the concepts of abstraction and filtering of distinctive
features as proposed by Gibson (1969).

The recognition of objects in pictures is a difficult per
ceptual skill for children because pictures lack informa
tion provided by the real objects . As the fidelity of the
representation decreases , greater perceptual skills are re
quired to recognize the object. One technique that is used
to study the perception of impoverished representations
of objects is incomplete pictures (Gollin, 1960, 1961,
1962, 1966; Leeper, 1935; Mooney, 1957; Murray &
Szymczyk, 1978; Street, 1931). The studies of Gollin
(1961) and Murray and Szymcyk (1978) are most rele
vant to the present paper and are briefly described.

Gollin (1961) used 11-20 line drawings of common
objects of varying fragmentations as stimuli for several
experiments. Each of the objects was represented by a
series of five drawings that ranged from a most incom
plete to a complete representation. He found a significant
relationship between chronological age and the amount
of representation required for recognition of the pictured
objects. Adults recognized objects at a greater degree of
fragmentation than did children . When training was given
to subjects on the complete or the intermediately frag
mented representations of the objects, training with the
fragmented representations was far more successful than
training with the complete representations. However, even
with training, only a mean of 7.5 out of the 20 most in
complete representations were identified by adults, and
only an average of lout of 20 were identified by young
children.

Murray and Szymczyk (1978) varied the distinctive fea
tures of incomplete pictures and found a difference in
recognition when 75 %versus 25 %of the distinctive fea-
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nondistinctive features were made in a previous study by having 10 stu
dents of Randolph -Macon 's Woman 's College list the three most defin
ing, distinctive, or salient features of each object. A consensus list was
completed by rank order; for example, the most distinctive features of
an airplane ranked by 9 of 10 students were the wings , propeller, and
vertical stabilizer (Murray & Szymczyk, 1978) .

To illustrate the procedure for constructing the stimuli , the airplane
is used as an example. This line draw ing was composed of 144 frag
ments . Of the 144 fragments, 68 were considered distinctive and 76
nondist inctive. For the condition in which only 20 % of the total frag
ments were present, the airp lane contained 29 fragments . When 20%
of the distinctive features were present , 6 of the 29 were distinctive (.20
of 29) and 23 nondistinctive. With 40 % distinctive features, 12 of the
29 fragments were distinctive and 17 nondistinctive. For the 60% and
80 % distinctive features of the airplane, 17 and 23 of the distinctive
features were included for these respective conditio ns . A similar proce
dure was used for the conditions in which 35% and 50% of the total
fragments were present . See Figure I for examples of the airplane used
in this experiment. For each picture , fragments were numbered and
selected by consulting a table of random numbers .

Apparatus
Each slide was projected using a Kodak Carousel slide projector , Model

650H (300-W bulb) . The projected image was 35 x 21 em, and the
subjects sat 70 cm away from the projection screen.

Procedure
The experimenter (E .K.) was introduced to the children by their

teachers, who explained to the children that the experimenter was going

to show them some pictures, and that they were to guess what objects
were in the pictures. The adults were told that they would be participat
ing in an experiment on perce ption . All subjects were given a familiar
ization task . For each child, a complete pictu re of a boot was projected
on the screen, and the child was asked to identify it. Then the child
was shown an incomplete representation of the boot containing 75%
of the fragments. The child was told that this picture did not have all
its lines, and was asked to identify it. After this, the child was shown
less completed representations (50 % and 25 %) of the boot, and again
asked to identify it. The child was corrected for incorrect responses and
shown again the complete representation of the boot. The child was then
told that the next pictures he/she was going to see would have the fewest
lines presented first. A slide of an elephant containing 25 % of the com
pleted picture was projected on the screen . Then 50% and 75% represen
tations of the completed elephant picture were shown. The child was
asked to identify the object in the pictures, and was corrected if incor
rect in his/her response. Finally, to determine whether the child com
pletely understood the task, 50% representations of the boot and the
elephant were presented. All the children successfully identified both .
The adults were informed that their task was to identify fragme nted
pictures, and were shown the same slides as the children.

Each subject in the two groups, nursery school children and college
students, was assigned randomly (n = II) to one of the four distinctive
features conditions. Each subject was presented with the most incom
plete picture (20%) first, and asked to identify the object, and then the
two less incomplete patterns (35% and 50%). Each slide was presented
for 5 sec . Every subject was shown 30 slides (10 objects with 3 slides
for each) . All subjects were tested individually, and each session lasted
8-10 min .
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Figure l. An example of the various pictorial representations usedin this experiment. The distinctive features of the airplane are the
wings, the propeller , and the vertical stabilizer. Subjects were assigned ran domly to the four distinctive features conditions, and within
each condition, each subject was exposed to a 20%, a 35%, and a 50% representation of the total fragments of each picture .



RECOGNITION OF FRAGMENTED PICTURES 123

RESULTS AND DISCUSSION

The results of the present experiment indicate (1) that
recognition of incomplete pictures was facilitated if dis
tinctive features were present, (2) that recognition was
related to the number of fragments, and (3) that adults
recognized more pictures than did children. Inspection of

Figure 2 clearly shows that the percentage of distinctive
features plays an important role in the recognition of very
impoverished (20%) representations, and that young chil
dren require more of the fragments than do adults .

These data were analyzed using a 2 X 4 x 3 (groups
x distinctive features x number of fragments) mixed
analysis of variance. The nursery school children identi-
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Figure 2. Mean number of correct responses for children and adults to the 10 pictures and to the percentage
of distinctive features and of total fragments. The maximum mean score obtainable is 10.
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fied a mean of 11.6 slides out of 30, and the college stu
dents a mean of23.0 slides [F(I ,80) = 287.8, p < .01].
This analysis also revealed a significant effect of distinc
tive features [F(3,80) = 19.2, P < .05], effect of total
fragments [F(2, 160) = 503 .5, p < .01], and interaction
between the three factors (all significant at p < .05).

The results of this study extend and support previous
results reported in this area (Gollin, 1960, 1961, 1962;
Murray & Szymczyk, 1978). These studies also reported
differences in recognitions of incomplete pictures between
children and adults. As in Murray and Szymczyk's study,
distinctive features played an important part in the recog
nition of fragmented pictures . In addition , the present
study showed that the number of fragments contained in
a picture was also an important factor in recognition; the
fewer the fragments, the more errors in recognition. This
was a greater problem for the nursery school children than
for the college students.

The findings of this study lend support to Gibson 's
(1969) contention that as long as incomplete pictures re
tain the distinctive features of objects, success in recog
nition should follow . According to Gibson, differentia
tion of stimuli in the environment is achieved by the
detection of the distinctive features and the invariant re
lations of the stimuli. Through a process she calls abstrac
tion , the distinctive and invariant properties of stimuli are
discovered. Another process that she terms filtering is as
basic to perceptual differentiation as is abstraction . Filter
ing is the ability to ignore the irrelevant features of stimuli.
Adults perform better than children on perceptual tasks,
Gibson contends, because perceptual development is
characterized by a progressive increase in the specificity
of discrimination of stimuli in the environment. Accord
ingly , adults are more precise in their responses to finer
differences in stimuli and are more active and systematic
in their search for the distinctive features of stimuli than
are children.

Another important aspect of the present study was the
quantification of the fragmented pictures used. In this way,

a clearer measure of the effects of distinctive and non
distinctive features could be obtained. Finally, the incom
plete pictures developed for the present study could be
used in the assessment of visual impairment ofneurolog
ical cortical lesions, since more precise information could
be obtained from the responses to the features of these
pictures than those previously used in diagnosing visual
impairments (Warrington & James, 1967; Warrington &
Taylor, 1973).
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