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Developmental differences in recall 
and output organization 
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Third- and seventh-grade children were given a free recall task either with unrelated pictures or with 
pictures representing members of common categories. Mean number of items recalled increased with age 
for both related and unrelated lists. However, whereas the tendency to cluster related items increased 
with age, use of subjective organization with unrelated materials did not increase. The lack of 
developmental change in subjective organization was observed not only with Bousfield and Bousfield's 
(1966) traditional index of pairwise consistencies, but also with Pellegrino's (1971) measures of higher 
order organization. The data suggest that developmental increases in the amount of information recalled 
are not solely a function of age differences in amount of output organization. 

Although developmental improvement in free recall 
has often been demonstrated, the relation between 
children's recall and organizational activities is unclear. 
Recall improvement is observed both with materials 
drawn from common taxonomic categories and with 
relatively unrelated items. However, even though a 
recent review (Jablonski, 1974) has indicated otherwise, 
the existing literature does suggest that developmental 
patterns in measured output organization differ in these 
two situations. These data imply that different factors 
may be responsible for age-related improvement in the 
recall of related and unrelated lists. 

With taxonomically related items, category clustering 
(Bousfield, 1953; Bousfield & Bousfield, 1966), re
flecting the extent to which recall is structured accord
ing to the categories provided by the experimenter, 
increases with age (Bousfield, Esterson, & Whitmarsh, 
1958; Cole, Frankel, & Sharp, 1971). The corresponding 
increases in recall and output organization with these 
materials are consistent with the view that develop
mental changes in organization may be responsible for 
the observed recall improvement. However, with un
related items, subjective organization (Bousfield & 
Bousfield, 1966; Tulving, 1962), reflecting the imposi
tion of a personal structure upon the materials, does not 
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appear to change substantially over a considerable age 
range. Thus, with children ranging from approximately 
5.5 to 10.5 years, Laurence (1966) observed clear age 
differences in recall, but none in subjective organization. 
Although the recall and subjective organization of 
Laurence's college-age subjects was greater than that of 
the children, the children's data cast doubt upon the role 
of subjective organization as a mediator of develop
mental changes in the recall of unrelated items. 

Similar fmdings of recall differences but equivalent 
subjective organization have been reported by Nelson 
(1969), with 5- and 8-year-old children; Shapiro and 
Moely (1971), with subjects ranging between 9 and 
13 years; and Ornstein, Naus, and Liberty (1975, Ex
periment 1), with children between 8.5 and 13.5 years. 
Kokubun (1973), working with 8-, 11-, and 14-year
oIds, reported no differences in measured subjective 
organization until the fmal trials of a 16-trial sequence. 
However, since inspection of Kokubun's presented data 
indicates age differences in recall in the early trials, 
without corresponding differences in organization, it 
is difficult to view subjective organization as a critical 
factor in accounting for the recall differences. Only one 
study (Rosner, 1971), reported significant evidence of 
an age difference in children's subjective organization. 
The recall and subjective organization of Rosner's 
first graders (under standard conditions) were less than 
that of the fifth- and ninth-grade subjects (although 
these two groups of older subjects had equivalent organi
zation but different levels of recall). 

The studies cited above do not appear to support 
Jablonski's (1974) claim that organization increases 
with age for unrelated as well as related materials. None
theless, a strong conclusion that there is little develop
mental change in organization with unrelated materials 
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presupposes that a comprehensive search for such 
organization has been undertaken. In fact, the indices 
of subjective organization employed in the above
mentioned studies examine the recall protocols only for 
pairs of items recalled contiguously on adjacent trials; 
these measures may thus underestimate the presence of 
higher order subjective organization. Given these pos
sible measurement problems, the purpose of the present 
study was to re-examine the relationship between 
developmental changes in output organization (both 
clustering and subjective organization) and recall. To 
search for possible subjective organization, Pellegrino's 
(1971) indices, which measure not only intertrial repeti
tion of adjacent items, but also higher order consist
encies, were employed. Developmental changes from 
ages 9 to 13 were examined since previous studies 
generally have found no change over this period in 
children's subjective organization but a marked improve
ment in recall. 

METHOD 

Design and Materials 
At each of two age levels (third and seventh grades), two 

groups of subjects were presented with 25 to-be-remembered 
items for five alternating study and recall trials. Each of the 
items was a simple line drawing on a white background cor
responding to an object familiar to the children. The two groups 
differed only in the type of materials they were asked to learn. 
For one group at each age level, the materials were taxonomi
cally related items, while for the second group, umelated items 
were employed. The 25 items on the related list were taken from 
five taxonomic categories, each with five items; no obvious 
conceptual relations were present among the 25 items on the 
umelated list. To partially control for list-specific effects, two 
different related lists and two different unrelated lists were 
constructed, and one-half of the subjects in each group were 
assigned to each of the alternate lists. The related and unrelated 
lists were matched with respect to Thorndike-Lorge (1944) 
frequency of the words depicted. 

Procedure 
All subjects were tested individually and were seated at a 

table opposite a female experimenter. The instructions to the 
subjects indicated that they would be asked to remember some 
pictures but did not stress the type of materials which would 
be presented. On the fust presentation trial, subjects were asked 
to label the stimulus pictures and were corrected by the ex
perimenter when necessary; corrections were rare, and subjects 
were allowed to use their own labels when synonymous with 
those of the experimenter (e.g., sofa, couch). The experimenter 
held up each of the drawings for 4 sec. Recall was oral, with 

25 A. RECALL 

90 sec allowed for each of the five recall trials, and subjects 
were free to recall the items in any order. For each set of ma
terials, five different random orders of stimulus presentation, 
corresponding to the five trials, were generated. These orders 
were arranged into four different sequences, and one male and 
one female in each subgroup were exposed to each sequence. 

Subjects 
A total of 64 children, 32 at each of the third (mean 

age = 9.0 years) and seventh (mean age = 13.0 years) grades, 
were randomly assigned to the experimental groups. All subjects 
came from a middle-class area in Bucks County, Pennsylvania. 
At each age level, there were 16 subjects in each major group 
(8 boys and 8 girls), one-half of whom learned each set of 
materials. 

RESULTS 

Recall 
The mean number of words recalled, as a function of 

trials, is shown in Panel A of Figure 1. The performance 
of the seventh graders was superior to that of the third 
graders, and children at both age levels showed free 
recall learning, that is, an increase in recall over trials. 
Further, at each grade, the subjects learning lists of 
related items performed better than those learning un
related items. An analysis of variance applied to these 
data confirmed visual inspection of the curves. There 
were significant effects of Age [F(1 ,60) = 23.95, 
P < .001], Type of Lists (related vs. unrelated) [F(1,60) 
= 51.94, p'< .001], and Trials [F(4,240) = 78.79, 
P < .001]. Although the difference between the two 
age groups seems somewhat greater with the related 
materials than with the unrelated items, the Age by 
Type of List interaction was not Significant [F(1,60) 
= 1.62, P < .25]. 

Organization 
To explore organizational activities which might 

underlie the superior recall of the older subjects with 
both sets of materials, as well as the over-trials improve
ment in recall for all subjects, categorical clustering 
scores and subjective organization measures were com
puted. The clustering scores, measured by Bousfield 
and Bousfield's (1966) stimulus category repetition 
index, for the related item conditions are plotted in 
Panel B of Figure 1. The O(SCR) - E(SCR) measure 
represents a count of the number of times an item from 
one category is followed in recall by another member 
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ORGANIZATION 
Figure 1. Mean number of words recalled 

(panel A) as a function of trials for third 
and seventh graders given related and 
unrelated materials, mean O(SCR) - E(SCR) 
scores (Panel B) as a function of trials for 
the related item conditions, and mean 
OOTR) - EOTR) scores (panel C) as a 
function of trial pairs for the unrelated 
item conditions. 
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of the same category; the observed repetition value is
compared with a chance value. Inspection of Panel B
indicates that group differences in degree of clustering
parallel the recall data. Clustering increased with both
Age [F(l ,30) =18.62, P < .001] and Trials [F(4,120) =
18.08, p < .001] . The divergence of the two curves is
reflected in a marginal Age by Trials interaction
[F(4,120) =2.22, p < .10] .

Subjective organization, measured in terms of
Bousfield and Bousfield's (1966) intertrial repetition
index, is plotted in Panel C of Figure 1, for the groups
receiving unrelated materials. The O(ITR) - E(ITR)
measure calculates the number of pairs of words which
were recalled in sequence on each pair of successive
trials; the observed repetition value is then compared
with a chance value. Inspection of Panel C indicates that
subjective organization increased slightly over trials,
but that there were no differences between the two
age groups; indeed, the only' significant effect in the
analysis of variance performed on these data was that
due to Trial Pairs [F(3,90) =3.58, P < .05] .

Since the O(ITR) - E(ITR) measure only con
centrates on pairwise contingencies between items re
called on consecutive trials, it is possible that organiza
tion actually present in the recall protocols may be
underestimated. Pellegrino (1971) has recently de
veloped measures whichcan examine pairs of trials for
groups of words which are larger than Size 2 (e.g., trip
lets, quartets, etc.). Further, the items need not be
recalled in the same order on both trials, but can be
recalled in reverse order, or even in an unordered pattern
in which any permutation of the items is accepted as
a repetition. These different criteria (forward, reverse,
and unordered) lead to different expected values which
are subtracted from the obtained intertrial repetition,
O(ITR), score. A ratio between O(ITR) - E(ITR) and
Max(ITR) - E(ITR) is formed to indicate the propor
tion of the possible (i.e., above chance) organization
present. The obtained ratios are termed ARC' scores,
modeled after the adjusted ratio of clustering measure
of Roenker, Thompson, and Brown (1971). These
ARC' indices were calculated here for the subjects
learning unrelated words and are plotted in Figure 2;
Panels A, B, and C present the ARC' scores for units
of Size 2, 3, and 4, respectively, all measured against the
most liberal unordered criterion. These data are note
worthy for several reasons. First, the organization values
are very low, expecially for units greater than Size 2;
there simply is little higher order organization present
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in these recall protocols. Second, in contrast to the
Bousfield and Bousfield (1966) measure, there are no
Trials effects [Fs(3,90) ~ 1.01]. Third, and most
important, is the fact that under no condition is there
an age improvement in measured output organization;
indeed, the third graders actually showed greater sub
jective organization than the seventh graders for units
of Size 2 [F(l ,30) =3.93, p < .10] .

DISCUSSION

As expected, recall performance increased with age for both
types of items. The lack of an interaction of Age by Type of
Lists (related vs. unrelated items) is consistent with previous
findings (Cole et aI., 1971), and indicates comparable improve
ment with age in the recall of both related and unrelated items,
even though the difference between the two grade levels was
somewhat greater with the related items. However, although
there was age-related improvement in the recall of both classes
of items, this improvement seems to be associated with increas
ing use of organization in the case of the related materials but
not with the unrelated items. That is, with materials which were
matched inJ terms of Thorndike-Lorge (1944) frequency, cate
gory clustering increased with age, but subjective organization
was constant over the two ages examined. Thus, the data suggest
that different factors may be responsible for developmental
improvement with these two types of materials.

It seems unlikely that the absence of a developmental change
in subjective organization reflects insensitive measurement
procedures, since differences were not obtained either with the
Bousfield or the Pellegrino indices. It had been thought that,
with these more sensitive measures, age differences in higher
order subjective units might be detected. However, very little
higher order organization was present in the recall protocols,
and it is reasonable to conclude that there are no significant dif
ferences between the. two age groups in subjective organization.
Although it could be argued that differences in higher order
subjective units might have been obtained if more trials had been
included, the possible emergence of such organization on later
trials could not account for the recall superiority of the older
subjects on the early trials.

Assuming that the developmental change in category cluster
ing contributes to the improvement in the recall of taxonomic
materials with age, these data raise a fundamental question as
to what accounts for developmental improvement in the recall
of unrelated items. Is the amount of measured output organiza
tion relatively unimportant in accounting for age differences in
the recall of these materials? If so, there still may be untapped
differences in the type, if not the amount, of subjective organi
zation which are related to recall performance. In addition,
perhaps more direct measures of children's organizational ac
tivities at stimulus input (see Liberty & Ornstein, 1973) will
be related to developmental differences in memory. These
measures may be developmentally sensitive, but with respect
to amount of output organization at least, the present data
support the view that age differences in organization cannot
fully account for the observed developmental changes in recall.
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