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THE PRIMACY EFFECT IN YOUNG CHILDREN:
VERBAL FACT OR SPATIAL ARTIFACT?
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4 Abstract

.

Five- to seven-year-old children were tested in a serial-position recall ¥

task umder two conditions. In one condifion, which rephcated the proce-

dure typxcally used, the spatxal and temporal components were completely

confounded; in the other, the spatial and temporal components were experi-~ .

menrally separated. The results provide strong evidence that the spatial '
component of the typical serial- -position recall task, rather tha.n the uge °

of rehearsal, is largely responsible for te primacy effect_fbund in the

serial-position curves of young children. - ‘
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. 1, THE PRIMACY EFFECT IN YOUNG GHILDREN:;
, L VERBAL FACT OR SPATIAL ARTIFACT”
’ \ *
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>

Alexapder W. Siegel, Judith P, Allik, and {Ja'mes F. Herman

N\ ) . . . M \
‘ University of Pattsburgh

) : ‘ N '

\\ E ‘ ,

A number of 1fvestigations of the development of short-term memory
mn c'h%(dr‘cn have employed seTia!-positi‘on recall tasks. The primaéy and
re;:enCy effects typically found h;ve generally !:een mter‘prete’d as reflecting
the use of verbal mnemonic strategies such as labeling and cumuylative re-
gearsal. The present study addressed the following ques'tion: ’l}o what
exterirthdoes the serial-poéitio‘n function that results from this paradigm

. actually reflect children's use-of verbal mnemonic strategied”

- -
Y

The importance of rehearsal as a strategy for rememberigg 18
stressed by two current models of memory (Atkinson & Shiffrin, 1968% _
EzVaugb_& Nor.man, 1965). In these models, rehearsal is identified as a

. lprocess for transferring items from short:term'?réhso;y to long,-:erm.
, memory. Short-term memory 1s conceptualized as a limited store that
- is edsily disrupted by Jincoming items, rehearsal can transfer the items
to'the more permanent long-¢term store. Interms of the serial-position '
function, the initial items are retrieved from long-term store; middle
items have not réceived enough rehearsal to have completed the tr_ansfer
successfully.\'l'he recency effect that is found is attributed to recovery
from an immediate sensory store or from short-term memory. Within
this frameéwork, Ehe strategy of verbal rehearsal is assigned a very impor-

tant role in memory, and it has understandably been of interest to develop-
) -

. mental p‘sychologis ts.
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A serjal-position recall task developed by Atkinson, H;nsen, and
Bernbach (1964) has ireouently been used to investigate development af
the reh‘earsal strategy. In their pr'ocedure,' a child is shown a series of

,pictures. one ata time; the pictures are then placed face down in a hori-
zontal row in iront of the child. At the end of ti:e series', the experimen-

’ ter presents 2 cue card which is identical to one of the original pictures
and agks the child to find its match. Because this task involvés the recall
of an ordered sequence of items, it is reasonable to assume that optirnal
performance would require a verbal strategy. Bartlett (1932) suggesﬁed
‘that words or phrases are probably superior to visual 1ma.ges if the task
is to esta.bhlh an accurate order of sequence. Several studies by Paxvxo)
(1971) have supported this suggestxon. Thus, it was th‘Ought that optimal
performance on the serial- posxtxon recall ta.sk would involve a) the assign-

ing of a verbal label to each picture as it was presented, and (b) the rehears-

~

al of the names im'a” cumulative fashion. [
L]

Atkinson et al. {1964) d1d not report a prxma.cy effect with four- and
five-year-olds. Donaldson and Strang (1 969), using. Atkinson et al. 's pro-
cedure. demonstratéd that usmg the raw percentage of correct résponses
at each serial position as a measure of periormance does not take ihto+ v

. account the absolute frequency with which a given position was selected,

. Donaldsdn and Strang {1969) and Keely (197i1 reanalyzed Atkinson et al.'s '
data by taking into account both the percentage of corréct choices at a ‘
given position and the total percentage’ of choices at a given position.

Using this ''guess-correction” procedure. consxstent prima.cy and recency
effects were demonstrated for all ages in all three studies (i, e, , Atkinson
et al,, Dona.ldson et al . and Keely). Bernbach (1967) postulated that the
primzcy effeot reflected the use of a verbal x;_ehea rsal strategy. Nun;lerous
) subsequont investigators have also drawn conclusions about the use oi

rehearsal on the basis of their subjects’ periorma.nce at th‘: primacy posi-

tions of the serial-position curve. The ta.sk ha’ been used with both '

o - ) . RS- | . '
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-
. temporal order.

retarded ‘(e.g.. Detterman, 1974) and norma) subjects who have ranged
in age from pregchool to adults (e. ., Hagen, Meacham, & Mesibov,

A}

1970). ‘ . ' c,

»

Recent evidence has indicated that younger chxldre-n do not employ a
cumulatwe rehearsal strategy when they are confronted with 4 request for _
ordered recall (Allik & Sxegel, in press; Flavell, 1970; Hagen, 19,72)
However, the serial-position Curves of these identified ''nonrehearsers"
continue to show a pri’macx effect. The present study was guided by the
hypothesis th‘at the primacy éffgct that nas been found in serial-position
relall tasks with nonrehearsing subjects could be attributed to the strong
spatial component of the task. The stimuli themselves (pictures) hqve a
strung spatial component Furthermore, the first and last pictures in the
series have the distinguishing characterxs'tic of having,another picture on
vnly ene side. -Perhaps these spatial components.of the task contribute to

the p;imaty effé’gt found with young children and retarded subjects.

. .

In the serisl postnon recall task typically used with chxldren, .

stxmuh are presejited one ata txme from left to nght in front of the

c.hxld T'hus, s_&tx_al order and ti_g_g_ order a;e completely confounded.
In the"present st'\.n_iy, a'procedure was devised to separate dxperimentally
the spatia'l and temporal task components, If spatianE factor" arue“x:esponsi—,
ble for the primacy effect, then this should be reflected in heightened reten-

tion of items located in the in?f spatial locations, independent of their
0

A\

. - R

Method

Subjects. Eight boys and eight girls at each of three grade levels

‘participated in the study. kindergarten (mean chronological age [CA] = 70

n'lqnthS). first {mean CA - 81 months), and second (mean CA = 95 months).

The children were from mixed socioeconomic backgrounds, all attended a

. private elefentary s¢hool in the city of Pittsburgh.
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_Stimuly and apparatus. Stimul were 3 x 5-inch (7.62 x 12.7 cm)

black and white Iine drawings of common objects and animals. The appa-

ratus was an eight-room model ranch house with the contents of each room

. (approximately 10 x 10-inch [25.4 x 25,4 cm]) exposed. The rooms were —
N -

*

' order were completels; 'confounaed. )

Ce g

lajf out such that-there was a unidue, linear, but not straight line path

ﬂ'{m the first. room.(the porch).to the last room (the garage). Each room
had distincti‘}:“ely‘ colored.'walls and floors and waa furnished with minjature
furnjture a’};propriate for a garage, kitchen, and so on. The ;patial arrange-
ment of thg furniture was such that & 3 x 5-inch (7.62 x r2.7 cm) pic'tux:e
could be placed in the center\Of each room. A schematic diagram of the \

£ : .
apparatus’is presented in Figure 1.
) By

E_z}gggg_u_x_-g. Children were tested individually., To insure that each
child hai,d an appropriate verbal label a\ailable for the stimuli, fall children -
were rpquired to label the pictures befure testing began. The rooms of
the hpuse were pointed vut and labcled by the experimenter. Followiné
this, the experimenter presented eight plcturés, one at a time, at the rate
of ap;';roximately ovne per four s¢conds. After 'each‘pxcture was presented,
it was place:d face down i"ﬁ one of the ro;nxs, with one picture per room.

Afte:r the last picture in a series (8th)’had been presented, the subjecc was
shotwn a duplicate of une of the face down pictures and asked to point to the
pxcture that matched the probe stimulus. Two probes were used on each

trxpl. Fach child was given a practice trial and four test trials in each of .

twQ gxperimenlal cunditions. (The urder of condition was counterbalanced. )
R ’, :

. In the seguential condition, the eight pictures were placed in the ]
Fooms from left to right (n a linear sequence on all four trials. over the
four trialseach spatial location was probed once (or each subject. (Thus, 1

as in the standard serial-pusition recall task, spatial order and temporal J
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In the random condition, the pictures were placed in the rooms in a’

. dxfferent predetex‘mmed nonl:near sequence on cach trial, with the restnc—‘

tion that neither thefirst nor thg last temporally prestnte’j stimulus ,could
be placed'in either of the two terminal rooms. Over the four trials, each”
spatial lecation was probed once for each subject. (Tﬁ'is experimental
manipulation separates the spatial’ component of the st;"m.ulus array from

the temporal order of item presentation. )

v .
s 3% .

.7 o

*

Results

<-'I‘her scores at each serial position for each subject were corrected
* for gue{sﬁrg {number of times a position was chosen and was correct/
. number of tixrées that position was chosen) and wer:ia subjected to an arcsin
transformation. To simpli'fy the analyses, adjac nt’serial-pOSition scores
were }Saired (1-2, 3-4, 5-6, 7-8) and subjected to two separate analyses

of variance.

o To assess the extent to which the shape 07 the serial-position func
tion wds influenced by the spatial companent ofkthe task, performance at
the, paired spatial locations in the sequential Etjndition was Compared to‘
performance at the paired spatial locations of the random condition. A
3,(Grade) x 2 (Sex) x 8 (Subjects/cell) x 2 (Copditions: gequential vs.
Random Spatial) x 4 (Serial Position pairs) mjixed factoriai‘analysis'of

variance was performed. Neither the main ¢ffect of g’rade nor sex nor

the interact®a of these with the other vanables was significant, F< 1,
Neither the main effect of cdndition, F <1, nor the Condition x Serial Posi-
tien interaction F(3, 126) = 2.06, p <. 10, ivere significant, The main
effect of serial positioh, however, was highly significant, F (3, 126) - 6.94,
P <.001. The serial-position curves (or the sequential and random spatial.
condxtxongrare presented graphically in Figure 2 The first and second
serial positions (1-2) represent performance at the first and second left-

.
most rooms of the house, while the seventh and eighth serial positions

- B . 4
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trayed graphically in Figure 3. The first and second serial positions repre-
A

E

1

- %
~ -

represent performance at the rightmost.two rooms. Thus, 1n this ~iigure,
i i tes the . As

serial position denotes th sEna}_ Iocatior: of the stimulus uemf Can

be seen in Figure 2, the shape of the serial-position function, as well as

<* . ’
the overall level of performance, was quite similar in both the sequential
. . Dl

and randdm conditions. The mean (guess-corrected) plercentage correct

responses at the four serial pairs uof serial positions in the sequential condi-
. i

tion were: 72%. 41%, 45%, 62%. The means for the random condition were:

65%, 46%, 51%. 69%. (Standard error of the mean, /MS e/" = ,.08.)

Clearly marked primacy effects were found, evén when the initial spatial

positions’ were not the first temporal positjons.

B .

., To assess the extent to which tfix 'shape of the serial-position funcfion

»

was influenced by the temporal cumppn‘em' of the task, performance at the
paired locations in the sequential condition was compared tu the paired
temporal p9sitions’ in the randum condition. In other words, an analysis
was performed comparing ﬁe;furmance on the temporal vrder in which the
child*saw the stimuli. Ih the sequential conditiun spatial and temporal order
are completely confounded, they have been u?!confo(;ndeq in the random’con-
dition. To equate the number of responses at each tempural position, it
was necessary to partition subjects at each t.,ragie level mto groups of four.

Conlrary to the previous analysis, the Condition x Serxal Posxtlon interac-

tion w&s significant. F (3,18) - 3.29, p <.057 This mteracnon is por-

sent the first and second carq\s' seen by the subject, whilc the seventh and
eighth pusiliuns represent performance on tife lastitems that were pre-
sented. Thys+In this graph‘serial position represents the temporal posi-
tion of lhe stimulus items. Clearly, there is no evidence for a primacy
effect based on the te _po;"al order of strmu]us presentation. The mean
(guqss currected) percentage iorrect responses at the four pairs of serial
posmons in the se%uentlal condition were: 72%, 41%, 45%, 62%. The
means {or the four pairs of temporal serial positions 1n the random cond;-

tion were: 58%, 55%, 53%, 56%. (Standard error of the mean, /M.:e/ n =
. 08.) . -

RICT - UV
= GO012 .
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Discussion 4 . .

The results of this study provide strong evidence that the spatial

component of the typical serial-position yecall task, rather than the use

“of cehearsal, 1s la;'gely responsible for the primacy effect found in the

serial-position curves of young children. . The fact that overall perform-

ance did not differ as a function of random or sec';uedti.al’presentation in |
itself suggests that camulative rehearsal is nct'taki;xg place in children ‘ {
of this age range. If it were, performance i:q’the sequential condition
wt;uld have been sigmficantly higher than performance in the randd con-
dition. More importantly, significang primacy and recency effects were |
f;:ound both' when the pictu-res were presented sequentially add when they {
were presented in a random spatial order. Note that when we look ‘bnly |
at the temporal order of stimuli that are presented in the random cond.i-
tion, the resulting serial-posi'tioﬁ/[unction is essentially flat. Removing . -
the temporal component of the'task does not influence the resulting serial-

“

position curve, removing the spatial component of the task results inan _
A\

essentially flat function.

4
Previous investiga'tors (e.g.,]' Hagen & Kail, 1973) have frequently

interpreted the primacy effect found with young children or retarded sub- |

jects as reflecting_;.ge use of verbal strategies such as rehearsal. Our

results suggest that this inference is no longer tenable. The serial-

.position curve may be telling us more about young children's spatial mem-

ory.then about their verbal memory. Clearly, future investigations aimed
at understanding children's use of verbal mnemonic strategies must employ

tasks 1n which spatial and temporal components are not copfounded.
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