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Evtdence for several memory retrteval processes was'found in smgle-tr:af
free recall by stx-year-old children, by determining through subsequent._second
recall ‘the fate 'of items retrieved on JInitial " recall, Items recalled primary
memory (PM) retrieval_at initial recall 'had a much lowér .probability of . sub-
sequent ‘vecall ‘than items recalled by secondary methory (S retrieval. Indi-
vidual  differences in_probability of PM recall and total mmal recall were
uncorreldted.”SM recall ‘was correlated with both 'verbal ;mtelltgence and’ pro
gress in learmng to read PM recall was not. o ; .

“"INTRODUCTION : o
“There has beén some ‘recent interest in’ the relat1onsh1p betweerr
1nd1v1dual differences in : aural “memory span” and individual . dif-
ferences in progress in acquiring the skill of reading. Clay:(1971), using
immediate: memory of digits and immediate: memory of’ randomly sel-
ected: words, found low relationships with reading | progress ‘among five
and six year olds. Dornbush and Basow. (1970), using a digit. span
task, found no relat1onsh1p with reading progress of children aged six to
ffourteen years. Intelligence level: of the chlldren was held constant ity
the experimental design of this study. "’ ' i

In these studies there was an implicit assumption that individual
differences in performance on a particular aural memory task have
a meaningful unitary mterpretanon This may not be the case. The
purpose of the present study is, first, to examine the nature of individual
differences in the single-trial free-verbal-recall task and, second,
to examine concomitant relationships with progress in learning to read.

In a free-verbal-recall task with meaningful items, the items are
already registered and retained in memory. The task requires not that
items but that retrieval cues for items be registered and retained. The
following theoretical outline detives in part from Tulving (1968). Sev-
eral potentially available retrieval processes are postulated:

1. Primary memory (PM) retrieval cues, which are effective only for
a brief duration (under 30 seconds) between presentation and recall.
The acoustic features of the items commonly serve as cues for PM
retrieval.

2. Serial position retrieval cues, which are effective for a similar brief
duration between presentation and recall. Position within the pre-
_ sentation or input sequence serves as a retrieval cue.

3. Secondary memory (SM) retrieval cues which are effective over
long durations (at least several minutes). Semantic codes and verbal
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associations’ commonly prov1de the retneval cues for thxs type of
 retrieval process. ~

TS postulated that each item’ recalled by the mdwidual is fe-
called 'by means of one and only one ‘of these retrieval - processes The
individual ‘may recall different items by different ‘processes. It'is
:asstimed ‘that the three’ types of retrieval processes are potentially avail-
able to alI individuals but that the extent of ‘use of a' retrieval pro-
cess varies from 1nd1vidua1 to individual. Individual differences in the
use of retrieval processes may not represent individual differences in -
structural characteristics of memory but simply individual dliferences in
ways of smg the same structures common to all 1nd1v1dua1s

Tulvmg and, Colotla (1970) have provxded for unmedlate-free-
recall data, a method of experimentally distinguishing items recalled by
PM retrieval from those recalled by SM retrieval. If more than
i other items, either presentation or recall, intervened between pre-
sentation and recall of an item, then that item was classified as having
been recalled by SM ‘retrieval. All other items correctly recalled were
class1ﬁed as havmg been recalled by PM retrieval. However, the
decision on the value of i was rather’ arb1trary In the present investi-
gation the probabxhty of subsequent recall of items retrieved in
immediate recall is employed to’ dlstmgulsh items 'retrieved by PM
cues from those retrieved by SM cues, and to detetmine the value of .
As'it is postulated that PM retrieval cues are effective for only a brief
duration’ (under 30'seconds), it would be’ expected that items recalléd by
PM retrieval in immediate recall would show zero probability of sub-
sequent recall’after 'a duration of several minutes, while items recalled
by SM retrieval would have a relatwely hlgh probablhty of subsequent
recall o t , o

METHOD

The sub]ects were chlldren aged 6: O to 6 3 Sample A consmted of
62 -children who_were_ all the children of this age range attending
four state schools in Hawkes Bay. Sample. B consisted of 51 children
who were all the children of this age range. attendmg a further three
state schools_in Hawkes Bay. None of the subjects had previous ex-
perience with- the free~recall task, not with any . other. experlmental

form of the. flee-recall task, admm1strat1on of a test of readmg attain-
ment, presentation of the other form of the recall task and then admin-
istration of a measure of verbal mtelhgence, the Cmchton Vocabulary
Scale (Raven, 1961)... e

«The test-of readmg compnsed oral readmg of unrelated sentences
The itenis used: forthe single-trial free-verbal-recall task were 72 one-
and two-syllable ‘nouns drawn from those listed :as the 500 most: fre-
quent in the Edwards and Gibbon (1964) list of words used by six
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year olds in their free-expression writing. The 72 words were randomly
divided into 12 lists of 6 words each. Six lists comprised one form and
‘the remaining six the other form. The lists were presented vocally by
the experimenter at a rate of one item every. two seconds, Following
the presentation of each list the subject. attempted immediate free recall
by spoken response, Fifteen. seconds ‘were allowed for 1mmed1ate recall,
after which duration the next list was presented. After immediate recall
of the sixth list, the. subject was asked to attempt recall of the words
of all six lists. Seventy seconds were. allowed for this subsequent recall.
Note that subJects were not given any clue whlch would lead them to
suspect that a subsequent recall would take place. The procedure was
the same for the presentation of both forms of the free-recall task The:
presentatlon orders of the two forms Were counterbalanced

. . RESU‘LTS el st
Except for those given in Table 4, the results are from the first
5 lists of the form of the recall task presented first. Four of the 113

sub]ects recalled no items on these ﬁrst 5 hsts and thus the results
were tabulated for 109 subjects.

A prellmmary analysis of the results was made to determlne con-
kditlonal probablhties of subsequent recall of an item, given that.it was
recalled : in .immediate recall, These. conditional probabihties were
estimated for each. cell in the matrix of serial position; of recall res-
ponse for each serial position of presentation.. Relative to the estimated
values.for other cells of this matrix, the followmg cells. had. low, con~
ditional . probabihties of subsequent recall: Presentation . serial posi-
tion 5: recall response position 1, Presentation serial pos1t10n 6: recall
response positions 1 and 2. This criterion is equivalent to i = 1 in the
Tulving and Colotla (1970) method of distinguishing items recalled by
PM and SM retrieval. This value for i is much smaller than that
employed by Tulvmg and Colotla but thelr sub1ects were adults, not six
year-olds,: /=i .

‘On’ the basis of” this criterion for d1st1ngu1sh1ng PM and SM re-
‘trieval, Table 1'shows values of .21 and .23 for the ‘conditional prob-
‘abilities of subsequent recall of an item, given that the item was recalled
by SM retrieval in immediate recall. The equivalent conditional prob-
abilities of subsequent recall ‘for ‘items recalled by PM retrieval in
immediate recall were .09 and .08. As’ there ‘was a duration of more
than 30 seconds between presentation of any of the items of the first
5 lists and the subsequent final ‘tecall, zero conditional probability
would be ptedicted by the postulated characteristics ‘of PM tetrieval.
However, the recall of an item in immediate recall may well act as ‘an-
other: presentation of the item and if this is so, it might be expected
that the conditional - probability ‘of -any: item being: recalled: in both
immediate: recall and: subsequent ‘recall (Sz+P2) P2 Pris in fact
approximately equal to Sz + Pz in Table 1. 03 1 T T RS
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TABLE 1

RECALL PROBABILITIES FOR ITEMS AT IMMEDIATE AND
SUBSEQUENT RECALLS

A B
Immediate Recall
Probability of SM Retrieval (Sy) 36 38
Probability of PM retrieval (P1) 08 08
Subsequent Recall
Conditional probability of subsequent recall of an item, given
that the item was recalled by SM retrieval in immediate recall
(S2: 81) 21 23
'Conditional probability of subsequent recall of an item, given that
- the item was récalled by PM retrieval in immediate recall
(P2 : P1) 09 .08
Unconditional probability of recall of item both in immediate
and subsequent recalls (Sa + Po) .08 09
Unconditional probability of item remlmscence i.e. recall of item
in subsequent recall (Rs) 02 02

Differences betwen individuals in the extent of their use of the
three retrieval processes were examined. All but one of the 109 sub-
jects making any recall responses used SM retrieval in immediate
recall, There were wide differences in the extent of use of PM re-
trieval in immediate recall, some subjects not using it at all. Table 4
shows that there was a zero linear correlation between total immediate
recall and amount of PM retrieval. The total recall column of Table 2
indicates that the probability of subsequent recall of items was inde-
pendent of the extent to which items wete recalled by PM retrieval in
immediate recall. Tables 2 and 3 give the results by subjects classified
into three groups according to the amount of PM retrieval in their
immediate recall. Subjects with no items recalled by PM retricval in
‘the first 5 lists formed GP, (26 subjects), those with 1 to 3 items
recalled by PM retrieval formed GP; (48 subjects) and those with
4 or more items so recalled formed GP4 (35 subjects).

Subjects not using - PM retrieval in immediate recall did not
show the serial position recency effect shown by other subjects (see
Table 2). The recency effect was not apparent in the subsequent recall
for subjects at all levels of use of PM retrieval.
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TABLE 2

RECALL PROBABILITIES FOR SERIAL POSITIONS OF PRESEN-
TATION AS A FUNCTION OF INDIVIDUAL DIFFERENCES IN
' AMOUNT OF PM RETRIEVAL

(Samples A and B Combined)

Serial position of presentation

12 3 4 5 6 Total
Total : GP, 65 40 32 33 42 42 42
Immediate GPy 42 30 34 43 57 75 47
Recall GPy 29 18 27 41 66 86 45
Total Gpy M2 05 09 A1 a1 07 09
Subsequent Gpy 43 A1 13 15 .10 .08 A1
Recall GP, 41 09 10 14 14 08 11

Subjects not using PM retrieval showed a marked serial position
primacy effect, The primacy effect appeared to decrease as the amount
of PM retrieval increased (see Table 2). Thus there was a tendency
for subjects showing a high recency effect not to be the same subjects
showing a high primacy effect. The primacy effect in the immediate
recall data may represent attempts by subjects to use the retrieval cue
_of serial position. Of significance for this interpretation are the results
of Table 3 which clearly shows that the subjects with the greatest
primacy effect (GPq) almost always recalled the first item of the list
in their first recall response and not in later recall responses. This was
not the case for subjects with a lesser primacy effect. The identifica-
tion of items recalled by the retrieval cue of serial position has not
been attempted and in so far as serial position retrieval has occurred
it is confounded with the measure of amount of SM retrieval. Indi-
vidual difference variables have been derived only for SM and PM
retrieval in the immediate recall.
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TABLE 3

CONDITIONAL PROBABILITIES OF SERIAL POSITION OF
IMMEDIATE RECALL RESPONSE, GIVEN RECALL OF ITEM OF
EACH SERIAL POSITION OF PRESENTATION

(Samples A and B Combined)

Group Serial position Serial position of
of recall response presentation

1 24 5-6

GPo 1 93 22 00
2-6 07 78 1.00

GP, 1 a7 27 23
2:6 ' 23 T3 77

GPy 1 57 15 45
2:6 43 85 35

The concomitant relationships between individual differences on
the immediate tecall variables, and individual differences in verbal
intelligence and in acquisition of the reading skill, were examined by
computation of linear correlations. The recall data were from all 12
lists of both forms of the recall task. Split-half reliability coefficients,
corrected by the Spearman-Brown formula, exceeded .90 for all var-
iables except P;, for which the coefficient was .79. Examination of
Table 4 shows that there was a statistically significant negative linear
correlation between the amount of immediate recall by SM retrieval
{S1) and the amount of immediate recall by PM retrieval (Py). Such
a negative relationship is to be expected when only one immediate recall
response for any item is required. The fact that an item has been re-
called by PM retrieval excludes the item from being recalled again by
SM retrieval, thus reducing the maximum number of items available
for SM retrieval. There was a zero linear cotrelation between total
immediate recall (T1) and the amount of recall by PM retrieval (Py).
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TABLE 4

PRODUCT-MOMENT LINEAR CORRELATIONS BETWEEN
IMMEDIATE RECALL VARIABLES, VERBAL INTELLIGENCE )
' AND READING PROGRESS (RP) '

. Samples A and B combined (N = 112)

’ RP v Py
Ty 32* 50 .05
S1 33* 46* —.33%
Py —.08 03
v A0 »

Ty =81 + P1

*Correlation significantly different from zero (p<.01).

It was postulated that PM retrieval depends on acoustic features
of items, whereas SM retrieval depends on semantic codes and verbal
associations. In so far as the measure of individual differences is the
facility for using semantic codes and verbal associations, a positive
correlation between immediate recall by SM retrieval (S;) and verbal
intelligence would be expected. Results in Table 4 show that this was
the case, and also that there was a zero correlation between verbal
intelligence and immediate recall by PM retrieval (Py).

There was a zero linear correlation between immediate recall by
PM retrieval and progress in acquiting the reading skill (RP). There
was a significant positive linear relationship between recall by SM
retrieval and reading progress, but computation of partial correlation
coefficients indicated that the relationship could be accounted for by
the common influence of verbal ability in both SM retrieval and read-
ing progress. The partial correlation between RP and Sy, with V par-
tialled out was .18, which ‘was not significantly different from zero
(p>.01). It also may be noted that the partial correlation between RP
and V, with S, partialled out, was .30 which was significant (p<.01).

CONCLUSIONS

Individual differences in' single-trial free verbal recall were not
unitary. The data were consistent with the theoretical description of
free recall according to three retrieval processes, distinguished as SM,
PM, and serial position retrieval cues. SM retrieval was used by almost
all the six-year-old subjects. There were wide individual differences in
the extent of use of PM retrieval, some subjects not using it at all. The
extent of use of PM retrieval was independent of total recall perfor-
mance. Thus, two children may have had the same total recall score
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but one child could have recalled the items using only SM retrieval
while the other could have recalled a proportion of the items by PM
retrieval and the remainder by SM retrieval.

Examination was made of the concomitant relationships of in-
dividual differences in the PM and SM components with progress in
acquisition of the reading skill. Individual differences in the extent of
use of PM retrieval were not correlated with reading progress. In-
dividual differences in the extent of use of SM retrieval were posi-
tively correlated with progress in learning to read, but the correla-
tion could be accounted for by the common influence of verbal intelli-
gence.
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