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Age differences in visual-spatial memory
performance: Do children really out-perform

adults when playing Concentration?

LYNNE BAKER-WARD
North Carolina State University, Raleigh, North Carolina

and

PETER A. ORNSTEIN
University of North Carolina at Chapel Hill, Chapel Hill, North Carolina

Twenty-six adults and 123 children (ages 5 to 9) played individually a modified version of Con
centration. Each player examined two uncovered pictures on each of a series of trials until 16
matching pairs were found . There were no age differences in the number of trials required to
locate all matches. On a measure that reflects "perfect" task performance, however, children
performed significantly better than adults. The sample's typicality with regard to verbal memory
was evidenced by performance on a digit span task. These findings support the long-held belief
that visual-spatial memory performance actually declines in development.
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Among laymen and psychologists alike, accounts of
children's memory capabilities often reflect the view that
there is an age-related decline in visual-spatial memory
performance. Anecdotal reports (e .g., Crovitz , 1970 ,
p. 42) hold that children win in competition with adults
in Concentration and similar games that require memory
for pictures and their locations. Developmental theorists
of radically different orientations (Bruner, 1964; Kendler
& Kendler, 1962; Piaget & Inhelder, 1969; Preyer, 1893)
have long postulated a transition from earlier visual to
later symbolic modes of representation. This transition
may involve the loss of some capacity for visual-spatial
memory (see Luria, 1968).

Data to support this transition, however, are limited to
demonstrations of the younger child's sensitivity to the
visual characteristics of displays (Bruner & Kenney, 1966)
and the absence of age-related differences in performance
in the early stages of visual information processing (Mor
rison, Holmes, & Haith, 1974). Furthermore, findings
of encoding flexibility in children as well as in adults
(Tversky, 1969, 1973) and the documentation of age
related increases in spatial memory performance (Man
dler, Seegmiller, & Day, 1977) are inconsistent with a
developmental decline in visual-spatial memory perfor-
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mance. Given (1) the presumed importance of develop
mental changes in visual memory , (2) the persistence of
anecdotal accounts of such changes, and (3) the paucity
of consistent data, we undertook a reexamination of the
issue.

METHOD

Subjects
Forty-two kindergartners, 43 second graders, and 38 fourth graders,

with mean ages of6.0, 7 .9, and 9.9 years , respectively, were recru ited
from public schools. The adult sample comprised 26 college students
with a mean age of 20 .2 years . There were approximately equal num
bers of males and females at each grade level , including college.

Apparatus and Stimuli
A modified version of the commercial board game Concentration was

used in this research. The game was a 50 x 28 ern rectangle containing
32 apertures . Under each opening was positioned a member of one of
16 matching pairs of pictures of the Sesame Street Muppet characters.
Two game board s, differing only in the random positioning of the pic
tures, were used , and approximately half of the subjects at each age
level worked with each board.

Procedure
The subjects were individually instructed to play Concentration without

a partner. On each trial , the subject lifted two checkers, thus reveal ing
two pictures . If the pictures matched, the checkers were removed from
the board ; if not, the checkers were replaced. This procedure continued
until the subject found all 16 matches. Each subject also completed a
standard digit span task. The order of presentation of the tasks was coun
terbalanced across subjects .

RESULTS

The data were pooled across sex of subject, game board,
and task order after preliminary analyses revealed no ef
fects of these variables.
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There was no effect of grade level on the number of
trials required to clear the board. The kindergartners re
quired an average of 45.2 trials (SD=8 .6); the second
graders , 43.3 (SD=8.3); the fourth graders, 41.5
(SD=6.5) ; and the adults, 43.8 (SD=7.9). However,
grade differences were found when a measure that elimi
nated lucky guesses and matches made after errors in per
formance was considered. A " perfect" was scored when
a match was made as soon as the subject knew the loca
tions of both members of the matching pair. The kinder
garten children scored 8.2 perfects (SD=2.4); the sec
ond graders , 8.1 (SD=2.6) ; the fourth graders , 8.3
(SD=2.4); and the adults, only 6 .5 (SD=2.4) [F(3, 141)
= 3.59, p < .0 I]. There were no differences among the
groups of children.

As expected, an age-related increase in digit span was
observed . The kindergartners repeated 4.7 digits
(SD=0.9); the second graders, 5.4 (SD= 1.2); the fourth
graders, 5.5 (SD= 1.1); and the adults , 6.9 (SD=0.9)
[F(3 ,14) = 23 .10, p < .0 1].

DISCUSSION

These resul ts provide evidence for children's superior visual-spat ial
memory performance. In contrast to most measures of problem solv ing
(e. g ., Ghoulson, Levine, & Phillips, 1972), the adults were not superior
to the children in the number of trial s that were required to complete
the board game. Furthermore, the children actually outperformed the
adults on a measure reflecting the number of perfect matches . It seems
likely that the trials-to-finish measure is more reflective of global game
strategies than is the number-of-perfect-matches measu re . If so , the
equ ivalent performance of the subjects, in terms of the numbers of trial s
required to empty the board, is all the more remarkable, because it was
obtained in spite of the known increases with age in the application of
mnemonic strategies (see Orn stein, 1978). Furthermore, analysis of the
perfect matches suggests that the children were superior on this more
finely grained index of visual memory performance, a difference that
may in fact be underestimated to the extent to which the measure doe s
not exclude strategic factors completely.

Could the present findings stem from some aspect of the task other
than its visual-spatial memory component? Although the procedure in
volved the use of a modified children 's game, the college-aged subjects,
like the children, demonstrated a serious approach to the task . A simi
lar concern involves the possibility that the stimuli used in the visual
memory task were more familiar to the children than to the adults. If
so , the children's apparent superiority relative to adult performance may
be attributed to knowledge-base effects (see Chi , 1978) . However, there
is no ev idence to suggest that the stimuli were more familiar to the chil
dren than to the adults. The adults reported continued exposure to Se
same Street's Muppet characters through various popular media presen
tat ion s, and spontaneously identified many of the characters while

performing the task . It should be noted in this regard that the anecdotal
reports of children's prowess in games of Concentration involved stimuli
such as playing cards that could be expected to be much less familiar
to children than to their parents (e .g ., see Crovitz, 1970). The resul ts
thus provide evidence that is cons istent with the asse rtion that in some
aspects of visual-spatial memory performance, children are superior to
adults . However, it must be emphasized that the present findings do
not necessarily support the hypothesis that the acquisition of verbal medi
ation in development substantially dimini shes the capacity for the visual
mode of representation. In light of data that argue for flexibil ity across
age in encoding modality (Tversky, 1973), it is possible that the present
findings result from age-related changes in preference for verbal as op
posed to visual encoding, and not a decl ine in visual skill per se . Fur
thermore , the absence of differences in performance between kinder
gartners and fourth graders suggest that the achievement of operational
thought, which is assumed to involve a change in the preferred mode
of encoding, does not necessarily imply a decline in visual memory per
formance. Nonetheless, the present data do provide initial verification
of a set of beliefs long held and articulated, but never fully supported.
Perhaps Concentration is really a child's game .
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