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0.49) is barely significant at P = .05 
level ( on the basis of the t test) but it 
is considerably attenuated in compari­
son with corresponding differences ob­
served with faster rates of presentation. 
High-priority lists 2 and 8 show no 
evidence of retrograde amnesia in free 
recall at the rate of 2 seconds per 
word. 

The most promising explanation of 
retrograde amnesia in free recall ap­
pears to be some version of the con­
solidation hypothesis. The asymmetry 
of the amnestic effects of the high­
priority event as well as the apparent 
rate-sensitivity of the phenomenon rule 
out a number of otherwise plausible 
interpretations. My data suggest that 
the initial registration or the encoding 
phase of the act of remembering some­
times extends beyond the temporal 
interval during which the event to be 
remembered is physically present in the 
subject's field of view. It is this proc­
essing, after exposure, of rapidly oc­
curring events that seems to be inter­
fered with by the supervention of 
another event which is afforded high­
priority treatment by the system. 

Consolidation-like processes have 
frequently been postulated in theoret­
ical accounts of . human memory. 
Peterson (5), for instance, assumed 
that consolidation of one component 

of the memory trace accounted for the 
paradoxical observation that a verbal 
item presented twice in the input series 
was recalled best when it was partially 
forgotten before its second presentation. 

The method described here may have 
some value in probing the consolida­
tion process. It may also lead to other 
insights into the nature of memory. 

ENDEL TULVING 

Department of Psychology, 
University of Toronto, Canada 
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Linguistic Structure and Transposition 

Abstract. Transfer of a learned discrimination along the size dimension was 
studied in groups of American and African tribal children. The language spoken 
by the African children contains an asymmetry in the expression of slze com­
parisons that is not present in English. Contrary to theories of linguistic media­
tion of choice behavior, transfer choices were not related to the difjering 
linguistic patterns; however, initial choices and post-test descriptions of choices 
were so related. 

The most familiar version of the 
hypothesil!' that performance of non­
verbal tasks is mediated by linguistic 
competence (J) is that thought is 
formed and channeled by the semantic 
and syntactic capacities of one's lan­
guage. Despite difficulties, certain for­
mulations (2) of this hypothesis have 
been subjected to experimental evalua­
tion (3, 4). 

The study of transposition of dis­
crimination in children has often been 
used for analyzing presumed linguistic 
mediation (5). In the transposition 
experiment, the task is to discriminate 
between related stimuli at two points 
on the dimension defined by that rela­
tion. In the United States it is generally 
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found that older children transpose 
across a wider range of stimuli than 
younger children do (5, 6). This is 
often but not always (7) taken as evi­
dence that linguistic competence favors 
certain forms of choice behavior. 

Our study is based on an asymmetry 
in verbal comparison discovered in the 
course of an investigation of the rela­
tion between culture and learning ( 8). 
The Kpelle of north-central Liberia 
habitually put the member with the 
higher value first in the comparison of 
two objects. This same asymmetry is 
not present in standard American Eng­
lish. For example, the Kpelle normally 
would say, "John's house is big past 
(bigger than) Flumo's house," but only 

rarely would say "Flumo's house is 
small past (smaller than) John's 
house." In American English, both 
comparisons occur with equal fre­
quency. 

The presence in the Kpelle language 
of an asymmetry not found in English 
suggested a study of Kpelle and Ameri­
can children learning to transpose a 
size comparison from one pair of 
stimuli to another similar pair. Strong 
forms of the theories of linguistic 
mediation lead to the hypothesis that 
rate of learning and amount of trans­
position would be biased in the direc­
tion predicted from our observations of 
the linguistic asymmetry in making size 
comparisons. 

The African subjects. were 160 Kpelle 
children, divided into three groups as 
follows: group 1, illiterates 4 to 5 years 
old; group 2, illiterates 6 to 8 years old; 
and group 3, first-graders 6 to 8 years 
old who attended government schools. 
Groups 1 and 2 spoke little or no Eng­
lish and had not attended any form of 
Western school. The children in group 
3 were functionally iIIiterate and spoke 
only a limited amount of pidgin Eng­
lish but had been exposed to the school 
environment for at least 6 months. The 
American subjects (group 4) were 72 
nursery school children, 3 to 5 years 
old (average age of 4 years, 2 months). 

The stimulus materials consisted of 
ten opaque white plexiglass squares. 
The smallest square had an area of 12.2 
cm2, and the area of each successive 
square was larger than that of its 
neighbor in the ratio of 1.4: 1. 

The experimenter and subject sat 
across a table from each other with a 
small barrier between them so that the 
experimenter had a place to write re­
sponses and arrange stimuli beyond the 
view of the subject. The subject was 
read the following instructions (in his 
native language) : "I will show you two 
things. Each time I show you these 
things you must tell me which one I 
am thinking of. If you are correct, I 
will say yes. If you are wrong, I will 
say no. Try to be correct every time." 
After each correct response, the experi­
menter said, "Yes, very good" or some 
equivalent words of encouragement. 
After each incorrect response the sub­
ject was told, "No." 

Training was carried out on the 
middle blocks in the series, blocks 5 
and 6. For half of the subjects the 
smaller block was always correct and 
for the remainder the larger block was 
correct. Trials were presented until a 
criterion of nine consecutive correct 
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responses was attained at which point 
a series of ten test trials was adminis­
tered without any pause in the pro­
cedure. 

During testing each of the major 
groups was subdivided according to 
the pair of blocks presented for test­
ing. For subjects trained on the larger 
training block 6, three independent 
groups were formed by testing on 
blocks 6 and 7, 7 and 8, or 9 and 10. 
Similarly three groups were formed for 
each group trained on the smaller block 
5. These groups were tested on blocks 
4 and 5, 3 and 4, or 1 and 2. These 
manipulations are referred to as trans­
position up ( train on 6, test on 6- 7, 
7-8 or 9~10) or transposition down 
(train on 5, test on 4-5, 3-4 or 1-2) 
and the testing pairs are described as 
near, medium and far tests, depending 
on their physical distance from the 
training stimuli. 

The training series was balanced so 
that the larger and smaller blocks were 
represented equally often in haphazard 
order on the left and right sides in 
every block of ten trials. Two different 
testing orders were given within each 
subgroup. 

After testing was completed, the last 
pair of test blocks remained on the 
table and the subject was asked, "Why 
did you choose this one?" (pointing to 
the block chosen last). Any response 
referring to size was scored as a rele­
vant verbalization. 

At the start of training, the African 
children exhibited a bias on the first 
trial in favor of guessing that the larger 
of the two blocks was correct: 68.5 
percent chose the larger block (x 2 = 
15.9; d.f. = 2; P < .005). There was 
no significant trend toward a stronger 
bias in the younger illiterate groups. 
The American children exhibited no 
such bias (x2 = 1.1; d.f. = 1; P > .10). 
In terms of total trials to reach the 
criterion, the only significant trend was 
for the older African children to learn 
more quickly than the younger ones 
(F = 5.94; d.f. = 2,198; P < .01). 
There were no significant differences 
among the American subgroups. 

The purest measure of transposition 
is obtained on the first test trial after 
the training series is complete, because 
this trial is uncontaminated by any 
effects of nonreinforced presentations 
of the test blocks. Among the African 
children the only variable significantly 
affecting choice performance was again 
the differences among the three popu­
lations (x 2 = 6.2; d.f. = 2; P < .025). 
The proportions of transposition re-
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Fig. 1. Percentages of relevant descriptions 
for choices in transition responses. Group 
1, African illiterates, 4 to 5 years old; 
group 2, African illiterates 6 to 8 years 
old; group 3, African first-graders, 6 to 8 
years old; group 4, American nursery 
school children, 3 to 5 years old. 

sponses for the three groups were 
91.6, 83.3, and 76.3 for the first-grad­
ers, illiterates 6 to 8 years old, and 
illiterates 4 to 5 years old, respectively. 
The difference among proportions for 
near, medium and far tests (86.1, 84.7, 
80.6) and up and down tests (86.1 
and 80.6) fell far short of significance 
(in each case, x2 < 1.0). For the 
American children neither the near, 
medium, far (91.6, 83.3, 79.1) nor the 
up and down effects (83.3, 86.1) were 
significant (in each case x2 < 1.0). 
Exactly the same results were obtained 
from an analysis of the total series of 
ten test trials. 

When the percentage of African 
children who were able to give a rele­
vant description of their choices is con­
sidered, the linguistic asymmetry once 
again appears (Fig. 1). Overall, the 
percentage of relevant verbalizations 
was greater for those trained to choose 
the larger stimulus (50 percent com­
pared to 28.7 percent; x2 = 9.2; d.f. = 
1; P < .01). As Fig. 1 indicates, there 
was a trend for the difference between 
the up and down conditions to decrease 
for the older groups, tending toward 
equality with the first graders. The 
American children manifested perfect 
symmetry in their verbalizations-both 
the up and down groups made 27. 7 
percent relevant responses. 

The results of this study fail to sup­
port the notion that an implicit verbal 
response mediates children's choice be­
havior on test trials in the transposition 
experiment. Some weaker form of the 
linguistic mediation hypotheses would 
appear to be called for (9). The Kpelle 

linguistic asymmetry is manifested un­
der only two conditions-on the initial 
choice, when the child has no informa­
tion on which to make a choice, and af­
ter testing, when he is asked to justify 
his choices. The first manifestation of 
the asymmetry is compatible with those 
interpretations of the relation between 
language and thought which assign to 
language an important function in de­
termining the relative availability of 
different categories (3); given a com­
pletely ambiguous choice, the more 
readily available concept determines 
choice. The lack of a bias operating on 
the test trials, combined with a bias on 
the verbalization test, suggests that a 
distinction must be made between the 
role of language in mediating choice 
and its role in communicating the ra­
tionale underlying the choice. Proce­
dures which seek to tap "mediating re­
sponses" by tests for verbalization given 
after the learning experience may in 
fact be assessing the child's ability to 
represent the outcome of some action 
to himself and others at a later time. 
By analogy with the work of Brown 
and others (10) we might hypothesize 
that the more frequent use of the 
phrase "larger than" in Kpelle makes 
it more accessible to memory at the 
time of the verbalization tests. 

MICHAEL COLE 

University of California, Irvine 
JoHN GAY 

Cuttington College, Liberia 
JOSEPH GLICK 

University of Minnesota, Minneapolis 
DONALD SHARP 

University of California, Irvine 
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