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Across the age range of 7 -13 years, younger and older children showed 
equivalent immediate retention and equivalent long-term forgetting in picture 
recognition. But older children were better than younger children in 
reconstructing from memory an arrangement of six to nine picture cards. These 
results are interpreted in terms of different developmental patterns for different 
component processes in memory tasks. 

The child's ability to recall, 
recognize, or reproduce previously 
presented information has been shown 
to improve with increasing age for a 
large and diverse set of tasks. Within 
this diversity lies a typical reliance on 
verbal response measures and on 
stimulus material consisting either of 
familiar verbal items or of nonverbal 
items which can be efficiently coded 
in terms of familiar verbal items. 
Differences in verbal skills of older and 
younger children are very likely to 
contribute heavily to age-related 
differences in such "verbal" tasks, a 
probability borne out clearly in studies 
by McCullers (1965), Keeney et al 
(1967), and Kingsley & Hagen (1969). 

Children in the present study 
provided evidence on age-related 
differences and similarities in 
mnemonic processes in two 
"nonverbal" tasks. The tasks were 
nonverbal in a tripie sense-no verbal 
stimuli were presented as items to be 
remembered, the items presented were 
complex pictures judged by two adults 
as difficult to label in distinctive verbal 
terms within abrief presentation 
period, and no verbal responses were 
required of the children in order to 
indicate retention. 

METHOD 
Twenty Ss were drawn from each of 

Grades 1, 4, and 7 in suburban 
schools. 

In a picture recognition task, Ss 
viewed colored slides of three general 
picture types: realistic paintings, 
abstract paintings, and puzzle pieces. 
Slides were taken of small color prints 
of the paintings or of individual pieces 
of an intricate jigsaw puzzle. Each 
realistic painting included elements 
readily interpreted by two adult judges 
as unambiguous representations of 
common physical referents (e.g., 
houses, boats, clothing), while each 
puzzle piece and each abstract painting 
included no representations so judged. 
Tbe puzzle pieces were judged less 
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complex and less variable in terms of 
contour and color patterns than either 
the realistic or abstract paintings; 
discriminability, and therefore 
recognition performance, was 
expected to be poorest for the puzzle 
pieces. 

Each S individually viewed a 
presentation series of 60 slides (20 of 
each picture type), 18 test pairs (6 
pairs of each picture type) 
immediately following the 
presentation series, and another 18 
test pairs (6 pairs of each picture type) 
14 days later. In each test pair, one 
slide was "old" (included in the 
presentation series) and one slide was 
"new." Ss answered the query, "Which 
one did you see before?" by pointing 
or by saying "left" or "right" (or 
equivalents to these terms). Lateral 
position in test pairs was determined 
randomly within the restriction that 

. left and right positions were occupied 
by old and new stimuli equally often 
in each session. No slide was used in 
more than one test pair. In each test 
series, equal numbers of each picture 
type occurred within the first and 
second halves, no more than three 
stimuli of the same type occurred 
consecutively, and equal numbers of 
"old" slides were drawn from the first 
and second halves of the presentation 
series. Beyond these restrictions, order 
was determined randomly. A single 
presentation and test order held for all 
Ss. 

Presentation slides were projected 
singly with an interval between slides 
of .26 sec and an exposure duration, 
constant for each child, of either .80 
or 5 sec. At each age level, five boys 
and five girls were assigned randomly 
to each exposure dura ti on condition. 
Number of correct recognition choices 
ente red analysis of variance as the 
dependent variable. It was anticipated 
that the variations in picture type and 
exposure duration would produce 
diverse levels of immediate 
performance within each age group, 
thereby permitting developmental 
conclusions on long-term forgetting 
rates that would be free of artifacts 

attributable to different initial 
performance levels for younger and 
older children. 

A pattern reconstruction task was 
administered to each S immediately 
foIlowing the delayed test in picture 
recognition. The patterns were 
composed of smaIl cards, each 
complex in color and contour 
patterning, placed within outline 
matrices formed of black tape on 
plywood. Using the criteria given 
above for picture types, some of the 
cards in each pattern were judged by 
two adults as realistic and others were 
judged as abstract. The three patterns, 
in order of presentation after an initial 
ill ustrative pattern, were: (1) three 
cards placed in one row; (2) six cards 
in two rows of three each; and (3) nine 
cards placed in three rows of three 
each. For each pattern, the 
appropriate empty matrix for 
reconstructing the pattern was first 
provided to the S, the pattern was 
presented for 10 sec in slide form, and 
immediately after the slide 
presentation ended, the child was 
given the appropriate cards in a 
randomly ordered stack and asked to 
make a pattern just like the presented 
pattern. Numbers of correctly placed 
cards entered an analysis of variance 
with age (7, 10, 13 years), sex, and 
pattern size (3, 6, 9 cards) as 
independent variables. 

RESULTS 
The pictures were recognized 

equaIly weIl by children in the three 
age groups. Grade 1 Ss made correct 
choices for 24.5 (SO = 3.30) of the 36 
test pairs, and corresponding means 
for Grade 4 and Grade 7 Ss were 24.6 
(SO = 4.50) and 25.1 (SO = 4.45). The 
only reliable effect including age as a 
factor was a weak (F = 3.34, 
df=2/48, p< .05) Age by Sex 
interaction representing means for 
boys which were slightly higher at 
Grade 1 and lower at Grade 7 than 
respective means for girls. In contrast, 
as Fig. 1 illustrates, recognition 
performance was strongly related to 
exposure duration, intervaI, and 
picture type. Mean correct choices of 
27.1 (SO = 2.99) and 22.4 (SO = 3.61) 
were made by Ss viewing slides at 
exposure durations of 5.00 and 
.80 sec, respectively (F = 30.11, 
df = 1/48, p< .001). As expected, 
immediate recognition' performance 
(14.0 for 18 test choices, SO = 2.14) 
was substantially higher than 
recognition performance (10.8 for 18 
test choices, SO = 2.55) by the same 
children after an interval of 14 days 
(F = 137.37, df = 1/48, p< .001). 
Realistic paintings were recognized in 
9.5 of 12 test pairs (SO = 1.75), while 
abstract paintings and puzzle pie ces 
were recognized, respectively, in 8.5 
(SO = 1.91) and 6.8 (SO = 1.61) pairs 
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Fig. 1. Picture recognition as a function of picture type, exposure duration 
at initial presentation, and retention interval between initial presentation and 
recognition test. Each point on the graph represents the mean performance of 
30 children, 10 children at each of Grades 1, 4, and 7. (Performance did not 
vary by grade level.) 

(overall F = 61.48, df = 2/96, 
P < .001; for each pair of means, 
F ;;:. 32.57, df = 1/96, p< .001). 'The 
only other statistically significant 
effects were two unexplained 
interactions, both weak relative to the 
main effects-Exposure Duration by 
Picture Type (F = 3.18, df = 2/96, 
p < .05) and Exposure Duration by 
Sex by Interval (F = 10.27, df = 1/48, 
p < .01). 

Older children were significantly 
better in pattern reconstruction than 
younger children (F = 7.23, df = 2/54, 
P < .01). Respective means, given 18 
possible correct placements, for 
Grades 1, 4, and 7 were '9.60 
(SD = 3.79), 12.50 (SD = 3.40), and 
13 . 75 (SD = 3.54), respectively. 
Performance was also strongly related 
to pattern size (F = 25.50, df = 2/108, 
p < .001), as reflected by means of 
2.82 (SD = 0.62), 4.22 (SD = 1.83), 
and 4 .92 (SD = 3.54), respectively, for 
patterns with three, six, and nine 
cards. However, Ss at each grade level 
performed comparably with the 
three-card pattern, showing me ans of 
2.65 (Grade 1), 3.00 (Grade 4), and 
2.80 (Grade 7); further means of 3.45, 
4.10, and 5.10 with the six-card 
pattern and 3.50, 5.40, and 5.85 with 
the nine-card pattern-for Grades 1, 4, 
and 7, respectively-reveal higher 
performance by older Ss and an 
interaction of age with pattern size 
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(F = 2.85, df = 4/108, p < .05). Paired 
means for the three grade levels did 
not differ for the three-card pattern; 
for the six-card pattern, Grade 1 
performance was significantly lower 
than that of Grade 7; and for the 
nine-card pattern, Grade 1 
performance was significantly lower 
than that of Grade 4 as weH as that of 
Grade 7 (in each significant case, 
F ;;:. 10.12, df = 1/108, p < .01). In 
sum, older Ss performed better than 
younger Ss for the si x- and nine-card 
patterns but not for the three-card 
pattern. 

DISCUSSION 
Children between 7 and 13 years of 

age provided obviously conflicting 
data on the broad question, "Does 
memory improve with age?" 
Performance in the picture recognition 
task was unrelated to age, but older 
children were better than younger 
c h il d ren at reconstructing from 
memory matrices with six or nine 
picture cards. 'Though the age-related 
performance for the matrix 
re co nstruction task could be a 
function of age-related differences in 
attention or task understanding, these 
and related possibilities are ruled 
unlikely by the age-equivalent 
performance by the Ss for the 
three-card matrix pattern and for 
picture recognition. 

'The results are best viewed in 

relation to a conception of "memory" 
task performance as a complex of 
many component processes, including 
perception, storage, decay, retrieval, 
and report of information. Different 
patterns of development for two such 
components are suggested by the 
present findings. 

One component, the rate of 
forgetting across varying retention 
intervals, does not seem to change 
with development. Broad 
developmental evidence to this effect 
was provided by 7- to 13-year-olds in 
the nonverbal recognition task of this 
study; equivalent performance across 
age for a variety of immediate 
performance levels was followed by 
equivalent forgetting by younger and 
older children across a retention 
interval of 2 weeks. And for realistic 
pictures presented for 5 sec, the 
condition most closely approximating 
(but not matching) similar research on 
adults (Shepard, 1967; Nickerson, 
1968), the pattern of 93% immediate 
recognition and 79% recognition after 
2 weeks by the children in this 
experiment is comparable to result 
patterns for adults. Long-term 
forgetting rates for similarly nonverbal 
tasks in children have not been 
reported previously. However, for 
verbal and nonverbal short-term 
memory studies which varied both 
retention interval and age, Belmont & 
ButterfieId (1969) similarly concluded 
that forgetting rates are eq uivalent 
across age. 

In contrast to the data supporting 
age-equivalent rates of forgetting, 
present evidence indicates that skill in 
executing complex test or report 
responses increases with increasing age. 
In order to avoid confounding with 
age-related differences in verbal skills, 
this is a factor best examined in 
nonverbal tasks. In the sUde 
recognition task and the three-card 
reconstruction task of this study and 
in two other nonverbal memory tasks 
in wh ich age-equivalent levels of 
performance were also observed 
(Klugman, 1944; Belmont, 1967), the 
response required was relatively 
simple; in this study, the responses 
were indicating which of two pictures 
had been presented previously or 
reconstructing the placement of two 
cards (tbe third card in the three-card 
pattern could then be placed without 
reliance on memory). The six- and 
nine-card pattern reconstruction tasks 
of this study, as weil as a variety of 
nonverbal recognition and 
reconstruction tasks also associated 
with better performance by older than 
younger children (Bruner & Kenney, 
1966; Munsinger, 1967; 
Paraskevopoulos, 1968; Corsini et al, 
1968; Haith et al, 1970), instead 
required aseries of responses or a 
single response choice from numerous 
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alternatives. One hypothesis consistent 
with these results is that in nonverbal 
tasks requiring complex responses to 
indicate retention, younger Ss were as 
likely as older Ss to retrieve 
information presented but were less 
likely to use this information 
effectively to generate the 
task-required responses. But 
hypotheses that younger children were 
storing or retrieving less information 
than older children or adults cannot be 
dismissed. Single-response techniques 
of assessing memory, profitably used 
in recent developmental work by 
Sheingold (1971), appear particularly 
promising for the· pursuit of 
discriminating evidence on these 
hypotheses. 

Different developmental trends may 
also hold for different component 
processes in recognition and 
reconstruction. The critical 
developmental data are not yet 
available, but work on memory in 
adults suggests fundamental process 
differences between recognition 
memory and memory assessed in other 
response modes (cf. Kintsch, 1970). 
So it would not be surprising if 
differences between recognition and 
reconstruction response modes 
contributed somewhat to the 
con trasting developmental result 
patterns for the two tasks in this 
study. However, research findings 
discussed immediately above indicate 
that these contrasting test modes have 
not been associated in all cases with 
contrasting performance patterns in 
relation to age. 

Even though we now have relatively 
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li ttle differentiated developmental 
information on component processes 
contributing to performance in 
memory tasks, one more general 
observation is in order. From currently 
available evidence, despite the 
generally high er levels of retention by 
older than by younger Ss, remarkable 
similarity across age in mnemonic 
processes can be inferred from the 
similar patterns of impact for 
numerous experimental variables (cf. 
Flavell, 1970; Calfee, 1970; Cole et al, 
1971 ). In the present recognition 
experiment, these variables include 
exposure duration and picture type as 
weIl as retention interval. 
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