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The Development of Category Organization and 
Free Recall: Ethnic and Economic Group 
Comparisons 

Judith Orasanu, Catherine Lee, and Sylvia Scribner 
Rockefeller University 

ORAsANU, JUDITH; LEE, CATHERINE; and SCRIBNER, SYLVIA. The Development of Category 
Organization and Free Recall: Ethnic and Economic Group Comparisons. CHILD DEVELOPMENT, 
1979, 50, 1100-1109. The present study investigated the extent to which category clustering in 
recall is dependent on preferred organization of the to-be-recalled items and whether preferred 
organization or recall performance are associated with ethnic or economic group membership. 
Functional and taxonomic organization were found to be equally effective bases for organizing 
recall; both were superior to idiosyncratic nonsystematic organization. While taxonomic organi­
zation was dominant in both grades, white children sorted taxonomically more often than black 
children, who preferred functional organization relatively more than white children. Economic 
status was not related to organization preference. No background group differences were found 
in amount recalled or clustering. 

A developmental trend often found in free 
recall of categorizable word lists is that adults 
and older children organize their recall by 
categories to a greater extent than younger 
children ( Bousfield 1953; Cole, Frankel, & 
Sharp 1971; Jablonski 1974). This form of re­
call organization has been called "category 
clustering." Degree of clustering has been used 
as an indicator of level of conceptual thinking 
ability because it involves transformation of 
input on the basis of conceptual principles 
(Jensen 1970). The present study is concerned 
with factors contributing to the development 
of clustering in children from various ethnic 
and socioeconomic backgrounds. 

Developmental research has typically fo­
cused on the operations involved in clustering, 
that is, detection of category relations in the 
list, or rehearsal and retrieval strategies in­
volving list structure (Kobasigawa 1977; Scrib­
ner & Cole 1972; Weist & Crawford 1977; 
Bjorklund, Note 1). However, developmental 
researchers have become increasingly sensitive 
to the fact that none of the above operations 
is possible unless the category structure of the 
list in some sense fits the category structure 
"in the head" of the subject. Unless this re­
quirement is met, developmental differences in 

clustering may be attributed to differences in 
ability to perform the requisite operations when 
in fact the difference is due to stimulus factors. 
Procedures for circumventing this problem in­
clude designing lists which can be organized 
on alternative bases ( e.g., acoustic, functional, 
or taxonomic; see Naron [1978] and Worden 
[1976]), constructing lists from category exem­
plars elicited from subjects (Nelson 1969), or 
establishing category equivalence by requiring 
subjects to sort unrelated items to a criterion 
of stability prior to recall (Lange & Jackson 
197 4; Mandler & Stephens 1967). 

Similar caution must be exercised when 
comparing subcultural groups ( Cole & Scrib­
ner 1977). Subcultural group differences have 
sometimes been found in level of clustering 
(Gerdes, Note 2; Glasman, Note 3). Jensen 
and Fredericksen ( 1973) found that black and 
white children differed in clustering and 
amount recalled from a categorizable list at 
the fourth-grade but not at the second-grade 
level. No black-white differences were found 
in recall of a random list at either grade level. 
These results were interpreted as equivalent 
rote memory abilities in both ethnic groups but 
a delay in development of conceptual skills 
needed for recall organization among black 
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children. On the basis of this and related find­
ings, Jensen has developed a theory that basic 
rote learning skills (Level I) are equally dis­
tributed in all population groups, but that the 
development of conceptual abilities such as 
those needed for clustering ( Level II) are ad­
vanced in middle-class ( usually white) groups 
(Jensen 1970). 

An alternative explanation for Jensen and 
Frederiksen's (1973) finding is that the cate­
gorical structure of the list was not equally 
salient to the black (low-income) and white 
(middle-income) children in their sample. To 
assess this possibility, the present study used 
a sorting task to determine preferred organi­
zation of recall list items by children from 
three different background groups; those same 
items were presented a week later in a standard 
multitrial free recall task. Two issues were ad­
dressed by our procedure: ( 1 ) Do children 
from different subcultural backgrounds differ 
in their preferred organization of recall list 
items, as measured by sorting? ( 2) What is 
the relation between sorting preference and 
recall performance? Are sorting differences re­
flected in different levels or patterns of recall 
organization? Do children from different sub­
cultural groups who share sorting preferences 
recall more like each other than like other chil­
dren from their own subcultural groups who 
sort differently? 

The present study compared black low­
income, black middle-income, and white mid­
dle-income first- and fifth-grade children. We 
sought to separate out ethnic and economic 
factors that are usually confounded. To mini­
mize the possibility that subcultural group dif­
ferences, if any, were attributable to differ­
ences in the quality of schools attended by the 
various groups, all of the children were drawn 
from the same schools in an integrated neigh­
borhood. (See Scribner & Cole [1976) for a 
thorough discussion of this point.) 

Two 20-item lists were used which dif­
fered in their hierarchical structure. One list 
contained five four-item taxonomic categories, 
while the other contained 10 high-associate 
pairs. A previous study using these lists ( Ora­
sanu, Scribner, & Lee, Note 4) showed that 
fifth graders primarily organized recall of the 
four-item category list into clusters of four 
items, whereas the pairs list was organized in 
clusters of two items. First graders organized 
both lists in two-item units. All subjects in 
the earlier study were upper-middle-class chil­
dren. 
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Support for the hypothesis that ethnic or 
economic groups differ in operations needed 
for clustering would consist of similar sorting 
preferences by all background groups but dif­
ferences in levels of clustering and recall, par­
ticularly on the categories list. Jensen's ( 1970) 
theory predicts greater recall differences be­
tween groups in the fifth grade than in the 
first grade. However, if background groups dif­
fer in their sorting preferences, no conclusion 
can be drawn about the source of any con­
comitant recall differences. An additional possi­
bility is that background group differences in 
sorting preference would be accompanied by 
equal levels of recall and clustering or that 
group differences would diminish from first 
grade to fifth grade. 

Method 

Sub;ects 
Two hundred and ten children attending 

public schools in a suburban New York village 
took part in the study: 102 first graders, and 
108 fifth graders. Mean ages within each grade 
were 6 years 11 months and 10 years 9 months. 
Children were selected to reflect the socioeco­
nomic and ethnic composition of the commu­
nity. A gross indication of a family's economic 
status was participation in a school free-lunch 
program in which income level was the sole 
criterion for participation. Approximately two­
thirds of the children in the school system 
were black, and about half of these received 
free lunch, while practically none of the white 
children were in the lunch program. Thus, 
within each grade there were three subject 
groups: black low income (N 1 = 35, N5 = 
39), black middle income (N 1 = 31, N5 = 
32), and white middle income ( N 1 = 36, N 5 

= 37). Approximately equal numbers of boys 
and girls were in each group. 

Three women from the community ( one 
black and two white) served as experimenters 
and were paid for their assistance. Each ran 
approximately equal numbers of black and 
white children from each grade in each list 
condition. 

Materials 
Stimulus materials consisted of two 20-

word lists of common nouns, each list com­
prising 10 pairs of nouns that were high-fre­
quency associates of each other and members 
of a common taxonomic category ( e.g., apple­
orange, sun-moon). Since available norms for 
children did not provide a large selection of 
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items, adult free-association norms (Deese 
1965; Jenkins 1970; Keppel & Strand 1970) 
were used to construct the noun pairs. The 
majority of pairs were composed of words that 
were first or second associates of each other, 
and an effort was made to select pairs in which 
the association was bidirectional. Lists were 
distinguished by the relation among the noun 
pairs. In the categories list, pairs could be 
combined to form four-word taxonomic cate­
gories. Categories were clothes (hat, coat, shoe, 
sock), animals ( dog, cat, lion, tiger), food 
(bread, butter, apple, orange), utensils ( pot, 
pan, spoon, fork), and body parts ( eye, ear, 
arm, leg). In the pairs list, pairs could not 
be grouped on the basis of taxonomic relations. 
Items were king, queen; table, chair; sun, 
moon; door, window; bat, ball; brush, comb; 
hammer, nail; square, triangle; car, truck; tree, 
plant. 

List items were depicted in black-and­
white line drawings on 3 X 3-inch cards with 
felt backing. A 20 X 24-inch felt board was 
used to display the pictures. 

Procedure 
Each child was assigned randomly to 

either the categories list or the pairs list and 
was seen individually in two sessions concjucted 
approximately 1 week apart. The first session 
consisted of a sorting task and a single free 
recall trial; the second session consisted of a 
four-trial oral free recall task on the same list. 

During the first session, the child was 
seated beside the tester at a desk on which 
the felt board was mounted. Items were dis­
played on the felt board one at a time in a 
4 X 5 array according to a predetermined ran­
dom order. Children were asked to name the 
pictures as they were shown, and they were 
supplied the standard name if it was not given. 
When all pictures were on the board, names 
of those pictures for which the child had not 
given the standard label were reelicited. 

The child was then instructed to "look 
over the pictures on the board carefully and 
pick out two pictures that go together very 
well." If the child selected two members of 
a high-associate noun pair, he was asked to 
make a second selection. These instructions 
were continued until the child had paired all 
the pictures. If the child's first choice was not 
a high-associate pair, he was asked, "Is there 
some picture that goes better with [name] than 
[name]?" Whether or not the child retained the 
original choice or selected a new pair, pairing 

continued without further intervention until it 
was completed. The correction procedure was 
used only once. 

The child's pairs were then returned to 
the felt board, with care taken to prevent 
taxonomically related pairs in the categories 
list from being placed in adjacent positions. 
The child was then given the following in­
structions: "Take two pictures and put them 
with another two pictures to make four pic­
tures that go together very well." Categories­
list children whose initial choice of a group 
of four was not based on a taxonomic relation 
were given a second opportunity in a manner 
similar to that described above for constructing 
pairs. This correction procedure was used only 
once. Finally, when the children had com­
pleted making five groups of two pairs each, 
they were asked to provide a name for each 
group. Grouping into fours and production of 
a verbal label were required of children pre­
sented the pairs list, even though no taxonomic 
structure or labels were built into the list. This 
was done to equate experience with the items 
from the two lists. 

When sorting was completed, pictures 
were removed from the child's view, and the 
child was interviewed for 5 minutes. Follow­
ing the interview, children were asked to recall 
the names of the pictures. The session ended 
with a second picture-naming and sorting task 
which will not be reported here. 

The second session was introduced as a 
memory game. The child was not reminded of 
the sorting task nor of prior experience with 
the list. (No child commented on the previous 
task.) The first-sorted list was used as the 
stimulus material for a four-trial, oral presen­
tation, free recall task that was administered 
under standard instructions and procedures. 
The order of list items was randomized with 
the constraint that two members of the same 
category could not occur in sequence. A dif­
ferent random order of the list was presented 
on each trial, presentation rate was approxi­
mately 2 seconds an item, and recall time was 
unlimited. Children's responses were recorded 
by hand and on audio tape. 

Design and Analysis 
The combination of grades, lists, and back­

ground groups resulted in a 2 X 2 X 3 be­
tween-subjects design. However, data were 
analyzed using multiple regression rather than 
a standard analysis of variance. The primary 
reason was that we wanted to use performance 



on the sorting/labeling tasks as predictors of 
recall performance, along with grade and back­
ground variables. Multiple regression allowed 
us to accomplish the same goal as an analysis 
of covariance without requiring that the as­
sumptions of analysis of covariance be met 
( Cohen & Cohen 1975). In addition, multiple 
regression allowed us to use all children avail­
able at each age level, resulting in background 
groups of slightly different sizes, which could 
not have been done with analysis of covari­
ance. 

Except for an overall comparison of 
amount recalled and level of clustering, the 
two lists were analyzed separately because of 
differences in the meanings of the sorting and 
labeling tasks for each. 

Analysis of sorting and labeling perfor­
mance was treated essentially as an analysis 
of variance: subcultural group membership, 
grade, and their interactions were used as pre­
dictors of performance on three sorting/label­
ing dependent measures ( two on the pairs 
list). Subcultural group membership was coded 
on two dummy variables, ethnicity (black = 0, 
white = 1) and economic status ( middle in­
come = 0, low income = 1), as suggested by 
Cohen and Cohen ( 1975) .1 Interactions were 
tested by multiplying values on two variables 
and entering the product as a predictor after 
the main effects had been tested. 

Recall and clustering were analyzed using 
a hierarchical plan (Cohen & Cohen 1975). 
Main effects of grade and subcultural group 
were first assessed. Then the three sorting/ 
labeling scores ( two for the pairs list) were 
added to the regression equation to see wheth-
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er they would make an additional significant 
contribution. More important, this second 
stage indicated whether previously significant 
predictors ( grade, subcultural group) remained 
significant once the new factors were enter~d. 
In essence, this plan told us whether all dif­
ferences between grade and subcultural groups 
in recall performance were due to associated 
skills, such as sorting/labeling, or whether dif­
ferences in recall skill existed beyond those 
attributable to associated factors. 

Results 

Results will be organized around the two 
issues described in the introduction, namely, 
( 1) sorting preferences of each group, and 
( 2) the relation between sorting preferences 
and recall. Within each section we will discuss 
performance on the categories and pairs lists 
separately. 

Sorting Preferences 
Categories list.-Three scores were ob­

tained for each child's sorting and labeling per­
formance: ( 1) the number of high-associate 
pairs produced (out of 10), (2) the number 
of taxonomic categories produced ( out of five), 
and ( 3) the number of appropriate superordi­
nate labels applied to each group of four items 
( out of five). Mean scores for each group are 
shown in table 1. 

Economic status predicted the number of 
high-associate pairs produced in sorting, 
F(l,103) =6.23, p<.0l; mid-income chil­
dren produced more pairs than low-income 
children. Ethnicity predicted the number of 
taxonomic categories sorted, F (1,103) = 8.83, 
p < .0l; white children sorted taxonomically 

TABLE 1 

MEAN SORTING AND LABEL SCORES FOR EACH GRADE AND SUBCULTURAL GROUP 

CATEGORIES LIST PAIRS LIST 

GRADE/SUBCULTURAL Pairs Categories Labels Pairs Labels 
GROUP N (out of 10) (out of 5) (out of 10) N (out of 10) (out of 10) 

First: 
Black low income ......... 17 7.59 2.47 4.35 18 8.33 .17 
Black middle income ...... 14 8.20 2.27 5.20 17 9.06 1.06 
White middle income .. 19 8.63 3.47 6.21 17 9.71 1. 94 

Fifth: 
Black low income ......... 20 8.60 4.50 8.15 19 10.00 2.47 
Black middle income ...... 17 9.88 4.29 7.94 15 9.88 3.67 
White middle income ..... 19 10.00 5.00 9.42 18 9.89 4.72 

1 See Cohen and Cohen ( 1975) for a discussion of coding dummy variables, nonindepen­
dence of predictor variables, and tests of interactions between nominal and continuous variables. 
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more often than black children. Grade pre­
dicted scores on both measures, F(l,103) = 
11.47, p < .01, and F(l,103) = 46.05, p < 
.01, respectively. All but three fifth graders 
produced all the high-associate pairs; all but 
nine fifth graders produced all the taxonomic 
groupings. Those nine fifth graders were black. 
Only 26 ( out of 50) first graders formed all 
the high-associate pairs, and only 16 con­
structed groups of four on a taxonomic basis 
( 11 white and five black first graders). 

Four-item groupings which did not form 
taxonomic categories were examined to see if 
any other organizational schemes were evident. 
All nontaxonomic groupings by fifth graders 
were functional combinations. That is, items 
were combined on the basis of use, such as 
food with kitchen utensils (bread-butter/ pot­
pan) or clothing with body parts ( arm-leg/ 
shoe-sock). Functional groupings represented 
55% of first-graders' nontaxonomic groupings, 
accounting for 30% of black first-graders' group­
ings overall, compared to 16% of white first­
graders' groupings. The remaining combina­
tions did not follow any consistent organiza­
tional principles and were considered idiosyn­
cratic. Most were built of non-high-associate 
pairs. 

While there was an overall grade differ­
ence in the number of superordinate labels 
produced, F (1,104) = 35.33, p < .01, this dif­
ference disappeared when label accuracy was 
proportionalized on the number of t~xonomic 
categories a~ually sorted ( first grade X = 84%; 
fifth grade X = 90%; F < 1.0). No differences 
were associated with subcultural group mem­
bership. Thus, all children knew the names of 
virtually all the categories they sorted taxo­
nomically, rendering the categories and labels 
scores highly redundant ( r = .84). On the other 
hand, children were able to generate no appro­
priate labels for groupings that were not taxo­
nomic categories. 

Pairs list.-Because there was no possi­
bility for taxonomic organization of the pairs 
list, only two sorting and labeling scores were 
obtained for each child: ( 1) formation of high­
associate pairs, and (2) generation of appro­
priate verbal labels for each group of four 
items. Scoring of pairs formation was the same 
as described for the categories list. Scoring of 
verbal labels, however, was based on "reason­
ableness," since no taxonomic superordinate 
was readily available. Two points were award­
ed for each label that clearly incorporated all 
four pictures ( e.g., "nature" for the combina-

tion of sun-moon/ plant-tree). One point was 
given for a label that pertained to only two 
pictures, such as "planets" in the preceding 
example. Appropriateness rather than scientific 
accuracy was the criterion. No points were 
awarded if the child simply listed the names 
of individual pictures. Thus, label scores ranged 
from 0 to 10 points ( 2 points for each of five 
groupings). Mean pairs and labeling scores for 
each group are shown in table 1. 

Fifty out of 52 fifth graders formed all 
10 high-associate pairs, but only 40 first graders 
( out of 52) did, resulting in a significant grade 
effect, F(l,101) = 9.04, p < .01. Again, eco­
nomic status was related to production of high­
associate pairs, F (1,101) = 5.08, p < .05, with 
mid-income children obtaining higher scores 
than low-income children. 

Both background factors were related to 
label scores in addition to the effect of grade: 
ethnicity, F(l,100) = 5.15, p < .05; econom­
ic status, F( 1,100) = 5.89, p < .05; grade, 
F (1,100) = 54.07, p < .01. 

Recall 
The second issue was the relation of sort­

ing preferences to recall, both immediately 
following sorting ( IR) and multitrial free re­
call ( MTFR). Two aspects of recall were con­
sidered: amount recalled, and clustering. The 
hierarchical multiple regression analysis de­
scribed earlier was applied to all four depen­
dent variables for each list: IR-amount re­
called, IR-clustering, MTFR-amount recalled, 
MTFR-clustering. 

An overall comparison of amount recalled 
from the categories and pairs lists was made 
by entering list as a predictor in the equations 
predicting recall scores. No significant list ef­
fects were found in IR or MTFR. Results per­
taining to the two lists will be presented sepa­
rately hereafter. Summaries of significant pre­
dictors for the categories list recall are shown 
in table 2; those for the pairs list are shown 
in table 3. 

Amount recalled from the categories list 
by first and fifth graders in IR and MTFR is 
shown in the two top panels of figure l; the 
corresponding data from the pairs list are 
shown in figure 2. 

Categories list.-As expected, fifth graders 
recalled more than first graders in both IR and 
MTFR. Neither ethnicity nor economic status 
was related to amount recalled. However, chil­
dren who formed few high-associate pairs in 



sorting recalled less in both IR and MTFR than 
those who formed all the pairs. Whether groups 
of four were sorted on a taxonomic basis or not 
made no difference to amount recalled in IR or 
MTFR. 

Pairs list.-Grade effects were found for 
both IR and MTFR. Again, there were no 
effects of ethnicity or economic status on 
amount recalled in either task. However, sort­
ing and labeling performance was related to 
recall. Both accuracy in forming high-associate 
pairs and appropriateness of verbal labels were 
reflected in IR. Since only first graders evi­
denced variability in formation of pairs, there 
was a significant interaction between grade 

TABLE 2 

SIGNIFICANT PREDICTOR VARIABLES IN 

MULTIPLE REGRESSION ANALYSES 

CATEGORIES LIST 

Dependent Variable 

Amount recalled: 
Immediate recall ...... . 

Multitrial free recall ... . 

Cluster z score; 
Immediate recail ...... . 

Multi trial free recall ..... 

* p < .05, 
•• p < .01. 

Predictor 
Variable 

Grade 
Pairs 
Grade 
Pairs 

Grade 
Pairs 
Categories 
Grade 

18 

~ 14 
u 
~ 

F Ratio 
(d/=1,102) 

16.46** 
6.45* 

27.16** 
6. 94** 

11.42** 
6. 75* 

10.64** 
18.38** 

1st grade 

X 

§10 A x~ ., x-ir::-~· ::;: ,., --
.r~..o"" 

6 g., ... 

0 

6 ., 
0 
u 
"' 4 ., 
-:;; X 
::, 

u 2 & 
C 

,o--x~~ 0 ., 
{}::.-·"--· ·--6 ::;: ---<r 

0 
IR 2 3 4 
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and pairs scores; MTFR was only related to 
label scores. 

Overall, the pattern of predictor variables 
for the pairs list was similar to that for the 
categories list: neither background factor was 
related to amount recalled, but formation of 
high-associate pairs predicted amount recalled 

TABLE 3 

SIGNIFICANT PREDICTOR VARIABLES IN 

MULTIPLF. REGRESSION ANALYSES 

PAIRS LIST 

Predictor F Ratio 
Dependent Variable Variable (df= 1,98) 

Amount recalled: 
Immediate recall ...... . Grade 6.93* 

Pairs 6.24* 
Labels 11.66** 
Grade X 5.34* 

Pairs 
Multitrial free recall ..... Grade 18.23** 

Labels 7.25* 
Cluster z score: 

Immediate recall ...... . Grade 24.33** 
(Ethnicity)• (4.67)* 
Pairs 4. 76* 
Labels 10.52** 
Grade X 4.14* 

Labels 
Multitrial free recall .... Grade 27. 90** 

(Economic (6.09)* 
status)• 

Labels 6.90** 

• Variable originally contributed to the equation but dropped 
out when other variables were entered. 

Trial 

* p < ,05 . 
•• p < .01. 

X 

" 

IR 

5th grade 

x__..-x~ 
/ ........ .er,,....-' 

~--0- l! 
X _tr"., ,,_. 

x = White middle-income 
o = Block middle-income 
6 = Block low-income 

2 3 4 

FIG. !.-Categories list: mean recall and mean cluster scores across trials, grades, and subcultural 
groups. 
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18 
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u 
~ 
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0 

6 
~ 
0 
u 
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~ 

4 
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C: 

2 
0 ., 
:::. 

0 

X 

!! 

IR 

1st grade 

2 3 4 
Trial 

X 

6 

0 

IR 

5th grade 

X = White middle-income 
o = Block middle-income 
t::. = Block low- income 

2 3 4 

Fm. 2.-Pairs list: mean recall and mean cluster scores across trials, grades, and subcultural groups 

( particularly among first graders) . The only 
difference between lists was that label scores 
predicted amount recalled from the pairs list 
but not from the categories list. 

Recall Organization 
Categories list.-Organization was assessed 

using the cluster z score developed by Frankel 
and Cole ( 1971). Clusters were identified on 
the basis of groups of four items produced by 
each child in sorting. Thus, for children who 
sorted all categories taxonomically, clusters 
consisted of taxonomic categories, whereas for 
nontaxonomic sorters the nature of the clusters 
varied. To test the possibility that nontaxo­
nomic sorters actually organized their recall on 
a taxonomic basis ( rather than using their own 
groupings), we calculated two cluster scores 
for each child. One was based on taxonomic 
principles, the other on the child's own group­
ings. For 33 out of the 43 nontaxonomic sort­
ers, z scores were equal or higher based on 
their own groupings, although not significantly 
so. The cluster z scores depicted in the bottom 
halves of figures 1 and 2 are based on the 
children's own groupings, as are all subsequent 
analyses. 

Grade effects were found in both IR and 
MTFR. 2 Neither ethnicity nor economic status 
~as . related to amount of clustering. Cluster­
mg m IR was related to accuracy in forming 
both high-associate pairs and taxonomic cate-

gories, but this relation was not present in 
MTFR. That is, clustering in IR varied with 
the basis of fours: greater clustering was asso­
ciated with taxonomic sorting. The effect was 
not present in MTFR, indicating that taxo­
nomic and nontaxonomic organizations were 
equally effective bases for organizing retrieval. 
This finding raises the question of whether clus­
ters of four items ever appeared in MTFR. 

In fact, among fifth graders, clusters of 
four represented 21% of recall by children who 
sorted all categories taxonomically and 11% of 
recall by nontaxonomically sorting children, a 
nonsignificant difference. More important, 
among nontaxonomic sorters, recall organiza­
tion and probability of recalling an item did 
not depend on whether the item had been 
sorted in a taxonomic or non taxonomic ( func­
tional) group. Thus, with respect to clustering 
in MTFR, no advantage was associated with 
sorting items on a taxonomic basis. 

Pairs list.-Clusters of four from the pairs 
list were defined by each child's groups of four 
items created in sorting, since there was no 
standard basis of organization built into the 
pairs list. 

Again, grade was related to clustering in 
both IR and MTFR. Contrary to our expec­
tations, we found significant relations between 
~ackgrou~d. and recall clustering of the pairs 
hst: Ethmc1ty was related to clustering in IR; 

2 _The obtained grade effect must be considered somewhat inflated since Murphy, Puff, & 
Camp10ne ( Note 5) found that the Frankel and Cole cluster z score is slightly correlated with 
amount recalled. 



economic status was associated with clustering 
in MTFR. As shown in the bottom half of 
figure 2, in IR white children clustered more 
than black children in both grades. In MTFR, 
middle-income children (both black and white) 
clustered more than low-income (black) chil­
dren. However, both background factors 
dropped out of the equations when sorting 
and labeling scores were added. Label scores 
were significantly related to both IR and 
MTFR clustering; formation of pairs and the 
grade X label-score interaction were related to 
clustering in IR. The effect of label scores was 
more pronounced in the fifth grade where 
greater variability occurred in label scores. 

A comparison of predictor patterns for the 
two lists indicates that older children clustered 
more than younger children both immediately 
after sorting and in free recall. Clustering in 
IR was more strongly related to sorting and 
labeling scores than was MTFR clustering; this 
held for both lists. Subcultural group differ­
ences were not found for any recall measure 
of the categories list but were obtained for 
organization of the pairs list. However, pairs 
list differences were mediated by group differ­
ences in sorting and labeling. 

Discussion 

This experiment was designed to deter­
mine whether previously found differences be­
tween subcultural groups in categorized free 
recall could be located in organizational pref­
erences revealed in a sorting task rather than 
in cognitive operations involved in clustering. 
The present study found that children from 
different ethnic and economic backgrounds dif­
fered in the extent to which they preferred 
taxonomic organization of a categorizable list. 
White children sorted taxonomically more often 
than black children, who sorted on a functional 
basis relatively more often than white children. 
Children from low-income families sorted on 
bases that were not recognizable to the experi­
menter more often than children from mid­
income families. These differences were most 
obvious in the first grade; by fifth grade all 
but a handful of children sorted taxonomically. 
Those who did not sorted functionally. 

Despite subcultural differences in organi­
zational preferences, no corresponding differ­
ences in recall were obtained. While recall or­
ganization reflected sorting organization, no ad­
vantage was associated with taxonomic organi­
zation: functional and taxonomic organization 
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were equally effective bases for clustering. 
Clearly, black and white children did not dif­
fer in their ability to perform the operations 
involved in recall clustering. 

Only those children who failed to form 
the high-associate pairs in sorting clustered 
and recalled less than other children. This re­
sult held for both lists. It indicates that idio­
syncratic sorting organization is not as efficient 
a base for recall organization as taxonomic or 
functional sorting organization, despite some 
reports to the contrary. However, studies in 
which subjective or idiosyncratic organization 
have been found to be adequate have used 
a repeated sort-recall procedure or required 
subjects to sort to a criterion of stability prior 
to recall ( e.g., Worden 1976). The purpose 
of the present sorting procedure was not to 
establish equivalence but to assess organiza­
tional preference. Under these conditions, chil­
dren who did not have a clear preference for 
functional or taxonomic organization clustered 
and recalled less. Idiosyncratic organization 
appeared to be less stable than the other forms 
of organization. It should be noted that four­
item groupings of pairs list items can also be 
considered idiosyncratic. Whenever these 
groupings and their labels could be recog­
nized by the experimenter as meaningful units, 
however, they served as well to organize recall 
as functional or taxonomic groupings in the 
categories list. The extent to which the sorting 
and labeling procedure itself potentiated use 
of those groupings in recall cannot be deter­
mined from the present procedure. It would 
be necessary to assess organizational prefer­
ences following free recall to answer this ques­
tion (see Melkman & Deutsch 1977). 

Results from the present study raise the 
question of the developmental status of func­
tional versus taxonomic preferences. Since 
adults and older children usually prefer taxo­
nomic organization, it is tempting to conclude 
that taxonomic organization is more develop­
mentally advanced. Adult preference is not 
universal, however, but appears to be associ­
ated with Western-type schooling (Cole, Gay, 
Glick, & Sharp 1971; Greenfield, Reich, & 
Olver et al. 1966; Scribner 197 4) . In one of 
the few studies in which age was not con­
founded with years of schooling, Scribner 
( 1974) found that 10-14-year-old Liberian 
children who had been to school sorted taxo­
nomically, whereas their uneducated age-mates 
sorted on a functional or mixed basis. We can 
only speculate that the pre-school experiences 
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of black and white children in our sample dif­
fered in ways relevant to the task. Investiga­
tion into the nature of those experiences is only 
beginning (Bradley, Caldwell, & Elardo 1977; 
Kellaghan 1977). 

The present findings are important in 
light of Jensen's ( 1970) theory of ethnic/ 
economic group differences in intellectual abil­
ities. Results from the present study suggest 
that, in cases where white children have been 
found to cluster and recall more than black 
children ( e.g., Jensen & Frederiksen 1973), 
the list may not have presented the oppor­
tunity for black children to apply their pre­
ferred organization, which may have been 
functional. Perhaps more important than find­
ing group differences in sorting preferences 
was finding that these differences diminished 
with age rather than increasing, as Jensen pre­
dicted. We attribute this result to the fact that 
all children in the present study attended the 
same schools. When black and white children 
who attend different schools are compared, as 
in Jensen and Frederiksen ( 1973), differences 
in the schools rather than differences in the 
children may account for any differences in 
task performance. 

An additional prediction from Jensen's 
theory which was not confirmed was the list X 
subcultural group interaction. Greater group 
differences on the categories list than on the 
pairs list would be predicted by his theory on 
the assumption that less conceptual organiza­
tion would be possible on the pairs list. In­
stead, we obtained no group difference on the 
categories list and some group differences in 
clustering on the pairs list. Multiple regression 
analysis revealed that the pairs list effect was 
not an intrinsic effect of group membership 
but was mediated by ability to establish or­
ganization and produce an integrating verbal 
label in sorting. 

The present study illustrates problems of 
drawing conclusions about intellectual differ­
ences between subcultural groups on the basis 
of data from a restricted number of experi­
mental tasks. The skill in question may depend 
on collateral skills which have not been iden­
tified, or on a certain knowledge base with 
respect to the materials. These possibilities 
need to be tested by varying experimental 
tasks to provide a number of different situ­
ations in which subjects can display the tar­
geted skill. Findings from the present study 
indicate that conclusions about cultural group 

differences in intellectual abilities are prema­
ture until alternate explanations have been 
tested. 

Reference Notes 

I. Bjorklund, D. F. Children's identification and 
encoding of category information for recall. 
Paper presented at the meeting of the Society 
for Research in Child Development, New Or­
leans, 1977. 

2. Gerdes, B. The relationship of provided or• 
ganization to free recall learning in two pop• 
ulations. Unpublished doctoral dissertation, 
University of California, 1971. 

3. Glassman, L. D. A social class comparison of 
conceptual processes in children's free recall. 
Unpublished doctoral dissertation, University 
of California, 1968. 

4. Orasanu, J.; Scribner, S.; & Lee, C. Knowledge 
and strategy in free recall. Paper presented at 
the meeting of the American Psychological As­
sociation, Washington, D.C., 1976. 

5. Murphy, M. D.; Puff, C. R.; & Campione, 
J. C. Clustering measures and organization 
theory. Paper presented at the meeting of the 
Society for Research in Child Development, 
New Orleans, 1977. 

References 

Bousfield, W. A. The occurrence of clustering in the 
recall of randomly arranged sequences. Journal 
of General Psychology, 1953, 49, 229-240. 

Bradley, R.H.; Caldwell, B. M.; & Elardo, R. Home 
environment, social status, and mental test per­
formance. Journal of Educational Psychology, 
1977, 69, 697-701. 

Cohen, J., & Cohen, P. Applied multiple regression/ 
correlational analysis in the behavioral sciences. 
Hillsdale, N.J.: Erlbaum, 1975. 

Cole, M.; Frankel, F.; & Sharp, D. Development of 
free recall learning in children. Developmental 
Psychology, 1971, 4, 109-123. 

Cole, M.; Gay, J.; Glick, J. A.; & Sharp, D. W. 
The cultural context of learning and thinking. 
New York: Basic, 1971. 

Cole, M., & Scribner, S. Cross-cultural studies of 
memory and cognition. In R. V. Kail, Jr., & 
J. W. Hagen (Eds.), Perspectives on the de­
velopment of memory and cognition. Hillsdale, 
N.J.: Erlbaum, 1977. 

Deese, J. The structure of associations in language 
and thought. Baltimore: Johns Hopkins Press, 
1965. 

Frankel, F., & Cole, M. Measures of category clus­
tering in free recall. Psychological Bulktin, 
1971, 76, 39-44. 



Greenfield, P. M.; Reich, L. C.; & Olver, R. R. On 
culture and equivalence: II. In J. S. Bruner, 
R. R. Olver, & P. M. Greenfield, et. al. (Eds.), 
Studies in cognitive growth. New York: Wiley, 
1966. 

Jablonski, E. M. Free recall in children. Psycho­
logical Bulletin, 197 4, 81, 522-539. 

Jenkins, J. J. The 1952 Minnesota word association 
norms. In L. Postman & G. Keppel (Eds.), 
Nonm of word association. New York: Aca­
demic Press, 1970. 

Jensen, A. R. A two-level theory of mental abilities. 
In A. R. Jensen & W. D. Rohwer, Jr. (Eds.), 
An experimental analysis of learning abilities 
in culturally di•advantaged children. Wash­
ington, D. C.: Office of Economic Opportunity, 
1970. (Final Report). 

Jensen, A. R., & Frederiksen, J. Free recall of cate­
gorized and uncategorized lists: a test of the 
Jensen hypothesis. Journal of Educational Psy­
chology, 1973, 65, 304-812. 

Kellaghan, T. Relationships between home environ­
ment and scholastic behavior in disadvantaged 
population. Journal of Educational Psychology, 
1977, 69, 754-760. 

Keppel, G., & Strand, B. Free association responses 
to the primary purposes and other responses 
selected from the Postman-Jenkins norms. In 
L. Postman & G. Keppel ( Eds. ) , Norms of 
word association. New York: Academic Press, 
1970. 

Kobasigawa, A. Retrieval strategies in the develop­
ment of memory. In R. V. Kail, Jr., & J. W. 
Hagen (Eds.), Perspectives on the develop­
ment of memory and cognition. Hillsdale, N.J.: 
Erlbaum, 1977. 

Orasanu, Lee, and Scribner 1109 

Lange, G., & Jackson, P. Personal organization in 
children's free recall. Child Development, 
1974,45, 1060-1067. 

Mandler, G., & Stephens, D. The development of 
free and con~trained conceptualization and 
subsequent verbal memory. Journal of Experi­
mental Child Psychology, 1967, 5, 86--93. 

Melkman, R., & Deutsch, C. Memory functioning 
as related to developmental changes in bases 
of organization. Journal of Experimental Child 
Psychology, 1977, 23, 84-97. 

Naron, K. N. Developmental changes in word at­
tribute utilization for organization and re­
trieval in free recall. Journal of Experimental 
Child Psychology, 1978, 25, 279-297. 

Nelson, K. The organization of free recall by young 
children. Journal of Experimental Child Psy­
chology, 1969, 8, 284-295. 

Scribner, S. Developmental aspects of categorized 
recall in a West African society. Cognitive 
Psychology, 1974, 6, 475-494. 

Scribner, S., & Cole, M. Effects of constrained re­
call training on children's performance in a 
verbal memory task. Child Development, 1972, 
43, 841HJ57. 

Scribner, S., & Cole, M. La memoire semantique. 
Bulletin de Psychologie, 1976 ( Special an­
nuel), 380-390. 

Weist, R. M., & Crawford, J. The development of 
organized rehearsal. Journal of Experimental 
Child Psychology, 1977, 24, 164-179. 

Worden, P. E. The effects of classification structure 
on organized free recall in children. Journal of 
Experimental Child Psychology, 1976, 22, 
519-529. 


	Article Contents
	p. [1100]
	p. 1101
	p. 1102
	p. 1103
	p. 1104
	p. 1105
	p. 1106
	p. 1107
	p. 1108
	p. 1109

	Issue Table of Contents
	Child Development, Vol. 50, No. 4 (Dec., 1979), pp. 915-1283
	Volume Information [pp.  1274 - 1283]
	Front Matter
	Correction: The Biomotometer: A New Device for the Measurement and Remediation of Hyperactivity
	Erratum: The Relationship of Preschoolers' Reasoning about Prosocial Moral Conflicts to Prosocial Behavior
	Rehabilitation of Socially Withdrawn Preschool Children Through Mixed-Age and Same-Age Socialization [pp.  915 - 922]
	Dominance Hierarchies in Groups of Early Adolescents [pp.  923 - 935]
	Racial Integration and Children's Peer Preferences: An Investigation of Developmental and Cohort Differences [pp.  936 - 941]
	Changes in Responsiveness to Babies during Adolescence [pp.  942 - 949]
	Continuity of Individual Adaptation from Infancy to Kindergarten: A Predictive Study of Ego-Resiliency and Curiosity in Preschoolers [pp.  950 - 959]
	Antecedents to Social Separation Effects in Domestic Chicks [pp.  960 - 970]
	Individual Differences in Infant-Mother Attachment at Twelve and Eighteen Months: Stability and Change in Families under Stress [pp.  971 - 975]
	The Naive Theory of the Infant and Other Maternal Attitudes in Two Subgroups in Israel [pp.  976 - 980]
	Sex Differences in Parent-Child Interaction Styles during a Free-Play Session [pp.  981 - 988]
	Maternal Control Techniques in a Directed Play Situation [pp.  989 - 996]
	Sibling Interaction in the Home [pp.  997 - 1003]
	Child Effects on Adult's Method of Eliciting Altruistic Behavior [pp.  1004 - 1009]
	The Effects of Extrinsic Rewards of Differential Value on High and Low Intrinsic Interest [pp.  1010 - 1019]
	Facial Patterning and Infant Emotional Expression: Happiness, Surprise, and Fear [pp.  1020 - 1035]
	Cognitive and Behavioral Correlates of Children's Differential Use of Social Information [pp.  1036 - 1042]
	Reflection-Impulsivity and the Evaluation Process [pp.  1043 - 1049]
	Selective Attention Deficits in Poor Readers? Dichotic Listening, Speeded Classification, and Auditory and Visual Central and Incidental Learning Tasks [pp.  1050 - 1061]
	Developmental Issues in Cognitive Mapping: The Selection and Utilization of Environmental Landmarks [pp.  1062 - 1070]
	Children's Internal Organization of Locative Categories [pp.  1071 - 1077]
	Spatial Orientation of Six-Month-Old Infants [pp.  1078 - 1087]
	Children's Memory for Orientation in the Absence of External Cues [pp.  1088 - 1092]
	How to Do Things by Asking: Form-Function Pairings in Mothers' Questions and Their Relation to Children's Responses [pp.  1093 - 1099]
	The Development of Category Organization and Free Recall: Ethnic and Economic Group Comparisons [pp.  1100 - 1109]
	The Effects of Introtacts on Hypothesis Testing in Kindergarten and First-Grade Children [pp.  1110 - 1120]
	Discrepant Results in Experimental Studies of Young Children's Understanding of Probability [pp.  1121 - 1127]
	Formal Reasoning among Pre- and Late Adolescents [pp.  1128 - 1135]
	Cognitive Scanning Processes in Children [pp.  1136 - 1143]
	A Developmental Study of Intelligent Retrieval [pp.  1144 - 1152]
	The Structure of Concrete Operational Thought [pp.  1153 - 1163]
	Transitive Inferences within Seriation Problems Assessed by Explanations, Judgments, and Strategies [pp.  1164 - 1172]
	Verbal Rehearsal and Serial Recall: The Mediational Training of Kindergarten Children [pp.  1173 - 1177]
	Bidimensional Sorting in Preschoolers with an Instrumental Learning Task [pp.  1178 - 1183]
	Comprehension of the Objectivity-Subjectivity Distinction in Childhood and Early Adolescence [pp.  1184 - 1191]
	The Leg Bone Is Connected to the Knee Bone: Children's Representation of Body Parts in Memory, Drawing, and Language [pp.  1192 - 1202]
	Brief Reports
	"Why Mama and Papa?" The Development of Social Labels [pp.  1203 - 1206]
	The Effect of External Reward on Interest and Quality of Task Performance in Children of High and Low Intrinsic Motivation [pp.  1207 - 1210]
	Effects of Maternal Interference on the Attachment and Exploratory Behavior of One-Year-Olds [pp.  1211 - 1214]
	Signal Functions of Infant Facial Expression and Gaze Direction during Mother-Infant Face-to-Face Play [pp.  1215 - 1218]
	Peer Influences on Sex-Role Development in Preschoolers [pp.  1219 - 1222]
	Gender Permanence and the Genital Basis of Gender: Stages in the Development of Constancy of Gender Identity [pp.  1223 - 1226]
	The Role of Affect in Children's Attribution of Intentionality and Dispensation of Punishment [pp.  1227 - 1230]
	Popular, Amiable, Isolated, Rejected: A Reconceptualization of Sociometric Status in Preschool Children [pp.  1231 - 1234]
	Consistency of Helping-Behavior Measures [pp.  1235 - 1238]
	Recognition of Facial Expressions by Seven-Month-Old Infants [pp.  1239 - 1242]
	Infant Behavioral State and Speech Sound Discrimination [pp.  1243 - 1246]
	Habituation of Infants' Cardiac Response to Speech Stimuli [pp.  1247 - 1250]
	Infants' Tactual Discrimination of Novel and Familiar Tactual Stimuli [pp.  1251 - 1253]
	Verbal Proficiency: A Confounding Variable in the Reliability of Children's Attitude Scales? [pp.  1254 - 1256]
	Development of Spatial Representations: Role of Task Demands and Familiarity with the Environment [pp.  1257 - 1260]
	Effects of Perceptual Training on the Salience of Information in a Recall Problem [pp.  1261 - 1264]
	The Effects of Stimulus and Task on Preschoolers' Ability to Identify Visual Sequences [pp.  1265 - 1268]
	Training Conservation Through Symbolic Play: A Second Look [pp.  1269 - 1271]

	Back Matter [pp.  1273 - 1273]



