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ABSTRACT

This study investigated the effects of stimulus
presentation rate on primacy-recency effects in children. A
modification of the Digit Span task used in the Binet and Weghsler
intelligence scales provided the basic meémory task administéred to 56
male school children in grades kindergarten, second, fourth, and
sixth. The specific design required children to verbally recall
serial strings of digits presented at various rates of interdigit 7
intervals. It was assumed that effective recall would be a function
of general maturation and of the development of cognitive strategies.
Age, delay, and age x delay were all significantly related to the
number of digits correctly recalled. Results indicated that the
traditional interpretation of the primacy effect as reflecting
long-term memory store may not be valid. Rather, primacy effects. may
reflect ‘differential encoding of material as a time-dependent
process. (Authcr) .
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The developmental literature consistently supports the proposition'tﬂat
as shlldren mature they develop the abiliEy to use mediational strategies °*

appropriately and effcctively in dealing with memory tasks (Belmont and

Butterfield, 1969; Flavell, 1970; FlévéIl, Friedrichs & Hoyt,'197O;AH53en,

1971; Nermarck, Slotman, & pﬁricht, 1371). A mediational strgtegy (e.g. .

Y

. . ’ .
rechearsal, mnemonic dewvices) presumably is semployed to move information fiomn

\

short-to long-term store.

~

©
. -

Generally, developmental menory theoricsts adbers to the dual memory modcl
or variat fcas thercof (Waugh & Normaa, 1965; Atkinson & Schiffrin, 1968, 1971).
. - .

Ttis wodel parcceives the memory pProcess as being a dichtomy composed of .a
. . : ) >

short= acd Tong-term component; these short- and long-term components are

dynaically different Trom cach other, having different encoding and fergetting

.

characteristvics. 3 ' ‘ :
+

- «
[

Primacy-recency recall has traditionally heen interpreted in terms of

P N . RS T PR ~ : [ Ir

(s dual=rena v ondel (Watkins., 1574Y. Rasieuaiiv, rerall Fram rhe dnirdnqi
A !

J

.portions of the serial curve (primacy) are thought to reflect xong—tcrﬁ

remory vhile recall from the terminal portions of the list (recency) is thought
to cefloet short—térm'mcmory (Clanzer, 1972). Essentially, it!is felt that /

. - { 1]
; . -
tuit¥al items can be rechearsed or encoded into long-term;Zi;re because of the /

Areater aaovent of ‘time available.” Ceonversely, the terminal portions of the

vist arc kept in short-term store for immediate recall becausg of tiwme constraintg,
® 3
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Recently, memory researchers have criticized this dual mgdel inter-

’
[

pretation of the primacy-recently effect. (Wickelgren, 1973; Murdock, 1972).
Sﬁu}man (1971) feels that encoding may be a_sefial process with phonemic

. . ’ " . -

feature$ encoded first and semantic features eficoded later. While this may

be a time depenident process it does not demand a dual memory model.s Primacy- ~

A

recency effects may simplylreflect different encoding mechanics rather tPan

a
L3

dynamically dichtomous short- and long-term opcrationms.
Thercfore, developmental primacy-recency effects may not be as validly

.interpreted as reflecting short- and long-term recall as some investigators

belicve (Belmont & Butterfield, 1969; Frank -& Rabinovitch, :1974; Tulving &

v -

Patterson, 1968).

~ .
The present study was designed to investipate the relationship of stimulus
presentation time on the recall of serially presented digit recall in children

(k, 2, 4,.6).‘ In adults the bulk bf Lhc,eyidcnce suggzsts, in accordance
with dual-memory theory, thg; recall increases as stimh%asvprcsentation times
inerease (Pollack, 1952; Pollack, Johnson & Knoff, 1959; Pollack & Johnson,
19&3: Posner, 1963). However, sume evidence suggests recall iﬁ adults increases

as 4 funclion‘of shorter. presentation times (Fraser, 1958; &Qnrad & Hille, 1958).

1
4

. Matrhod
Subjects
The subjects were fifty-six malé‘childron from the Gainesville Public
Y ) '
School system, fourtcen each from grades kindergarten, two, four, and sixth.
Each subjéct was screened for 1oﬁrning proglems, and each subject had an I.Q. .

within the normal range of intelligence (mean I1.Q. and. standard deviations

for K, 2, 4, and 6 respectively, '103.4, 4.9; 100.5, 6.9; 101.7; 4.7; and

~

102.2, 6.36). : ’ | ‘
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Aruitoxt provided by Eic:

- the outcome.

Aggaratus

In order to minimize distraction the digits were presented vi4 audio

tape to both ears through headphones. The source tapes were generated on

a reel-to-loop dub mechanism at a constant 70 db, and word length was held
constant (250 milliseconds plus—or—minus 15 milliseconds).

Procedure
/ - . ’
Prior to each treatment presentation a stanfard pure tone hearing test

~

was administered to each suBject to insure against possib}e transitory dec-

) v y ‘ :
rements in hearing. The test conditions ranged from 20 to 40 dbs over 125

to 8000 cbs. (Beltone Audiometer: model #10-C) ) '

There were f0urA€reatmént conditions réflqcting four variations of
intér»digitAdelay (109; 600, 1100, and 1600 milli-seconds). FEach squect
reccived a random presentationlof treatment éOnditions. The digits were ad-
minictgred.as in the Wechsler withe the number correct reflecting:the highest.
number remembered in ordeF up to two coﬁsecutive failures on the same-trial.
The sorfal lists were consecutive sets of one to nine digits. Each supject.
recc{vod all Aine trials regardless of where he failed. 1In order to mini-
wize vossible practice and/or ca:ryovcr effecks theOQUbj?CfS received three

' . ! s
of the treatments at 24 hour intervals, and the last treatment 48 hours after

the previous three due to scheduling problems with the school. Inspection of

the data réyvaled that this distribution of times did note adversely affect
. ) : | ! )
L] ) s - '
T | Results
The digiﬁ.recall data were subjected to a Split Plot Factoral Analysis
y \‘ » , K
of Variance (Kirk, 1969) with repeated measures on the delay factor}(Grade:

N
. - - : " 1

4 o
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F = 24,09, df = 352, B < ,01; Delay: F = 10.04, df = 3/156, p < .01; Grade

X Delay: F = 2.05, df 9/156 p < .05). .

The significant Crade X Delay interaction is displayed graphlcally in

I'Yuno I. In addition to reflectlng the superior recall of SUbJeCtS at

higher grade levels (4 and 6), the graph also demonstrates the poorer récall
- of younper ehildren (K and”2) as intervals increased. . That dis, the older
children (4 and 6 grade) were ableé to recall as much at the féstest as ) 1“

Compared to the slowest conditions while the younger childrens' recall- declined

£

S]h’,hl]y. !

-

Furtevrmure, fucall scores were significantly higher for all grades_(R <
<C1) in the 1600 usvcompured to the 1100 msc. conditions. 1In goﬁeral recall
WOTres rlxduzl]y decreased from the 100 Lh)ough 11063msc. conditions then
Tncreased hccw;cn.thv LlOO and 1600 msc. conditions (means; 100 = 5.31; 606'=
4;0; 1190 - 4.78; 1600 = 5.02). 7

A Poqrerlorj pairwise onmnquqoqq for the main offcct of Grade were all
HL(anlcnnL {(p < .01), except for.the comparison between the fourth.and sﬁxth
erades,  In general;'recall scores increased across grade‘level (means:_
L= 3725 2 = 4.5 4 = 5.43; 6 = 6.01). Addit%onalaily, A Posteriori pairvise

“

comparisons for the main coffect of Delay showed that recall scores in the 100

JRECL condition were significantly higher (R < .05) than those in the 600,

. . : . . , / /
1100, and 1600\;§?>\$0ndit12;§. . . _ :
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Serial Position Curves for the~Reca11 pata

. : In order to further investigate the nature of the Grade x Dealy inteif-
. / N k . ’ 1

action traditional primacy-recency curves were separately constructed f{or

-

serial digit strings of three through eight digits; the curves consErhcte

most representative regarding primacygrecency cffects. Figure 2 showst ti
serial position curves for the 100 msc. conditions for each grade. e

‘imac)wrccc‘ncy effects were not substantially difference from each othe

.

thig rate of presentation. Indced, eﬁﬁiyj;f;ﬁis rapid rate of presentatfion

‘traditional grade-relatced primacy-recenbw*®ffects emerged. 1In general,

- .

grade children were superior to lower grhde children in bogh primacy an

garten subjects displayed very poor primacy reg&}l followed by second grade -
. : : . .
' subjects, while«pfimagy recall in the fourth and sixth grades was very similar
i to the rocogcy effect for thesf la;ter'gtadgé... . )
Tt ER | :
Insert Figures 2 & 3 about here
. . |
e il i .
. Di%éugéiqn - . | \
» Th;-prcsont'stqdy‘cxamined the development of ssrial;digip %ecali-nnder T
dif}eront ?ntér;digit delay conéitiqns in' an effort to acquiré“'nformation' -
. regarding the use*of m?diafionql strafegies. In g;ﬁeral,~it wgs aésumed that - o
) - ‘ . ‘ « . T 7 I
Q o ‘ :
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~short inter—digif intervals wouldbintegﬁere with the use of.médiational’sﬁrét—
egies and thereby reduce recall efficiency in olfler cltildren. Conversely,

long inter-digit iﬁtefvals would be presumaﬁly ore conductive to the utiliza=

. tion of mediational strategie§, and would therefore ihcrease,thé"efficiquy of - -

digit récall. ~ : TN

analysis of the serial position data under .the/ 100 to 1600 millisecond conditions.

oth conditions depicted- the expected or typjcally obtained superiority of

.

there was increased superiority of digit recsall with: increased- age. ‘However,
. . . . -
there was a striking difference between the jtwo treatment conditions as .

.indic&f%d by the marked inferioritﬁbof primacy rccall.under the 1600 millisecond

Evidence suggoitivn of pogsible mediationgl strategies emerged from the

igit recall for the iniE;;l and final digits of'avSeries. Additionally,

6

B . . [

“~ ° .

. 4 -

. . * 3 L .
-

' . . -

B

AY
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[

condition for the kindergarten subjects, and to a somewhat lesser extent, for
4

that of th: second graders. Although no bghavioral evidence wassgbtaincd to < &

l . N . : .

suggest that mediational ‘strategics were ¢mployed, it has been inferfed that . o
) :

such agt¥related differences in prima®y-rpcency data reflect the utilization

"\
i

of mediational stratepies which somehow ¢nable the subject to retain incoming. A

- . . .
¢ ’

scﬂéory information for longer periods gf-time (Ellis, 1969; Belmont and

b

. Since, there is evidence to suggest that five and six-year old children

o Mercic1d, 1969). . N

I4

do notehave medintionﬁl-str«tegies (% avell, 1970;'Gou1et, 1968; Rossi, 1964;

Daeler et al., 1969; Cole, Frankel apd Sharp, 19713‘CorSini et al., 1968;

Moely et al., 1969), or at best uie/them ineffectively (Kendler, 1963; Luria,

1961; Recsé, 1962), it might beArc(sohed that the pogr perfofmance of kinder-

+

N ’ . y ~ - ... .\ ] » A/ V
‘ garten children under the 1600 mi}lisgeond condition .reflected in® inability -

I3
L

‘ to rétain_primacy information bedause they were unable to employ some’




‘
- i -

" mediational device which would facilitate, longér retention.

L J

elements and recall.

L ]

“from short-term memory.

-

. T &
Surprisingly,

1ntcr~d1g1t delay c

o term stbre appears:

- - -

.

“reaeonable to agsume that Lhe superior performance under the 100 mllllsecond

condition was relat
Uncexpectedly,

~conditions. This d

-

uponitho recoding of the information from short- to long-term mem

‘ N

On she other hand,

lun'-telm memory.

. in fhulr rcdlqtlonal

LN

: conditions as dramatically as grades K and 2.
from K-6 grades can usc mediatiopal strategies.

them more ceffectively.

primacy recall for kindergarten children 'may have been ‘easier undér the 100

) ' 4
mllllqecond condltnou because of the Shorter temporal interval between primacy

i v
conditions may reflect the 8uccessfu] ability to recode th

N

~

’ Conﬁersely,
v o \

« %

o

That is, digits at the 100 msc. condition were recalled

-
-

recall was sllphtly Superlor und01 the 100 mllllsecond

.
ondltJons for SUchcts at all grade levels. This short—-
It is

-

to 1ncrease with age between gradcs»k to 6

éd to central nervous system maturation. 1
. N '

. : .
the recall declined from the 100 to.the 1100

‘lisecond
ecline méy.reflect.tbe intérference of thesa tfime intervals

tores.
the increase in_reca;} from the 1100 to 1600 millj)second

formation into

s

L

y. have been more SOphlSthdLCd

Older (4‘\E’§rades) children wa

tLaLe&iegiand hence did fiot devline in recall across .

- - . '

% .
Thus, it appears, that children -

However, older children wse
- -

7 -

‘Of most importance to Che. presént study is the observation of traditional
a v e

grade-related primacy-recency effects at , 'the 100 msec inter—digit interval

pTesentation rate. It does not seem reasonabhle to concludeethdt this grade~

related primaey effect reflects long-term store at this rapid presentation ¥ate.
AEs

It would sccm more approprlato to view this grade re¢lated primacy-

8
. - FEN .
- s,

recency effect as reflecting general central_gervous system maturation.

_ S ¥
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Specifically, pY¥imacy recencyfmay be a CJme-dependent process:

8
' ’
different
encoding nechanics (e.g., phonemic v semantic) may be employed~depend:ng
. ’ R e -
' upon the. temporal demands of the'situation (Ghulman, 1971)
I

For example,

at rapld ratgs of stimulus preqentatlon phowemlc onebdlng may be used; at
l(

1ow ratcs the moro‘éumbersome semanti

q\Jpcodlng,may be used. Regardless of -
what may be the dlftelontlal encoding ‘factorg tﬁe ev1dence of thi8. study
N (.
suggests Lh@t there are different encodlng preferences thch share SJmllar
N

L]
recency but not primacy effects.
[

P
Y .
ES ¢

Further, these different encoding preferences '’
appaxently are both age 1clated and dependent upon stimulu

.
presentation rate.
5 The analyq1s of pr]m1(y recency effects uslng a_dual-“memory model which

views primacy as 1oerct1ng long~-term store extluqlve]y does not appear to be
consistent with th%s data

-
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