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ABSTRACT
In this study, a procedure was deviied to

experimentally separate the spatial and temporal task components Of a
serial-position.recall task in an attempt to account for the primacy
effe6t observed in experiments using this paradigm with your
children and retarded subjects. A total of 48, 5- to 7-year-old,.
children were tested in'a serial-position recall task under two
conditions. In one condition, which replicated the procedure
typically used., the spatial' and temporal components were completly
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experimentally separated. The results pravide-strong evidence that
the spatial component of the typical serial - position recall task,
rather than the use of rehearsal, is largely responsible for the
primacy effect found in the serial-position curves of young children.
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ivFive- to seven-year-old children were tested in a serial-position recall
task udder two conditions. In one condition, which replicated the proce-
dure typically used, the 'spatial and temporal components were completely. t 6 .confounded; in the other, the spatial anti temporal components were. experi-
mentalist separated. The results provide strong evidence that the spatial
component of the typical serial-position recall task, ra.ther than the use
of rehearsal, is largely responsible for the primacy effect found in the
serial-position curves of young, children.
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THE PRIMACY EFFECT IN YOUNG qHILDREN:
VERBAL FACT OR SPATIAL ARTIFACT'

Alexander W. Siegel, Judith P. Allik, and {Tames F. Herman

University of Pittsburgh

A number of investigations of the development of short-term memory
in c'hildien have employed serial-position recall tasks. The primaCy and
recency effects typically found have generally been interpreted as reflecting

Mthe use of verbal mnemonic strategies such as labeling and cum lative re-
?tearsal. The present study addressed the following question: o what
extent does the serial-position function that results from this paradigm
actually reflect children's use-of verbal mnemonic strategiet)

- .. .
The importance Of rehearsal as a strategy for remembering is

stressed by two current models of memory (Atkinson & Shiffrin, 1968/ ,
Waugh & Norman, 1965). In these models, rehearsal is identified as a

t
process for transferring items from short-term .vinuary to long,- terra. ..
memory. Short-term memory is conceptualized as a limited store that

- is easily disrupted by incoming items, rehearsalehearsal can transfer the items
tothe more permanent Iong-term store. In terms of the serial-position
function, the initial items are retrieved from long-term store; middle
items have not received enough rehearsal to have completed the transfer
successfully.The recency effect that is found is attributed to recovery
from an immediate sensory store or from short-term memory. Within
this framework, the strategy of verbal rehearsal is assigned a very impor-
tant role in memory: and it has understandably been of interest to develop-
mental psychologists.



A serial-position recall task developed by Atkinson, Hansen, and

Bernbach (1964) has frequently been used to investigate development of

the rehearsal strategy. In their procedure, a child is shown a series of

,pictures, one at a time; the pictures are then placed face down in a hori-

zontal row in front of the child. At the end of the series, the experimen-

ter presents 'a cue card which is identical to one of the original pictures

and a/0cs the child to find its match. Because this task involves the recall

of an ordered sequence of items, it is reasonable to assume that optimal
.*

performance would require a verbal strategy. Bartlett (1932) suggeseed

that words or phrases are probably superior to visual image's if the task

is to establish an accurate order of sequence. Several studies by Paivio)

(1971) have supported this suggestion. Thus, it was thught that optimal

performance on the serial-position recall task-would involve lac the assign-.

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

al of the names inla- cumulative fashion. ck,

Atkinson et al. (1964) did not report a primacy effect with four- and

five-year-olds. Donaldson and Strang (1969), usitig.Atkinson et al.'s pro..-

cedure, demonstrated that using the raw percentage of correct responses

at each serial position as a measure of performance does not take ihto

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

Donaldso`n and Strang (1969) and Keely (1971) reanalyzed Atkinson et al.'s

data by taking into account both the percentage of correct choices at a
given position and the total percentage of choices at a given position.

Using this "guess-correction" pro,cedure, consistent primacy and recency
effects were demonstrated for all ages in all three studies (i.e., Atkinson

et al., Donaldscin et al.. and Keely). Bernbach (1967) postulated that the

primacy effect reflected the use of a verbal kehea'rsal strategy. Numerous

subsequent investigators .have also drawn conclusions about the use of

-rehearsal on the basis of their subjects' performance at t14 primacy posi-

tions of the serial-position curve. The task ha's been used with both
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retarded (e..g., Detterman, 1974) and normal subjects who have ranged

in age from pre?chool to adults (e. g. , Hagen, Meacham, & Mesibov,

1970).

Reeent evidence has indicated that younger children do not employ a

cumulative rehearsal strategy when they are confronted with a request for

ordered recall (Al lik & Siegel, in press; Flavell, 1970; Hagen, 19,72):

However, the serial- position curves of these identified ''nonrehearsers"

ci'intiutie to show a primacy effect. The present study was guided by the

hypothesis that the primacy effect that has been found in serial-position

recall task's with nonrehearsing subjects could be attributed to the strong
spatial component of the task. The stimuli themselves (pictures) have a

strong spatial component. Furthermore, the first and last pictures in the
series have the distinguishing. characteristic of havint,another picture on

only One side. Perhaps these spatial components of the task contr=ibute to

the primaty eff4t found with young children and retarded subjects.

In the seri 1-position recall task typically used with children,
stimuli are prese ted one at a time, from left Co right in front of the

,'
child. Thus, spatial order and temporal order are completely confounded.

In the present allrocedure was devised to separate gXperimentally

the spatial and temporal task components. If spatial factoit areresponsi-,
ble for the primacy effect, then this should be reflected in heightened reten-

tion of items located in the initi spatial locations, independent of their

, temporal order.

Method

Subjects. Eight boys and eight girls at each of three grade levels
-participated in the study. kindergarten (Mean chronological age [CA] = 70

%.

months), first (mean CA 81 months), and second (mean CA = 95 months).

The children were from mixed socioeconomic backgrounds, all a44ended a

private eleinentary school in the city of Pittsburgh..
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Stimuli and apparatus. Stimuli were 3 x 5-inch (7. b2 x 12.7 cm)

black and white line 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 cmj) exposed. The rooms were

la' out such that 'there was a unique, linear, but not straight line path

om the first room.(the porch).to the last room (the garage). Each room

had distinctigel* colored. walls and floors and was furnished with miniature
. .

furniture appropriate for a garage, kitchen, and so on. The spatial arrange-
"

ment of the furniture was such that /ti 3 x 5-inch (7.62 x 12.1 cm) picture
1

could be placed in the center of each room. A schematic diagram of the

appardtua'ii, s presented in Figure 1.

Procedure. Children were tested individually. To insure that each
i

child had an appropriate verbal label asailable for the stimuli, all children
. i

were required to label the pictures before testing began. The rooms of

the hpuse were painted out and labeled by the experimenter. Following

this, the experimenter-presented eight picturc;s, one at a time, at the rate

of approximately one per four seconds. After each picture was presented,
it was placed face down 41 one of the rooms, with one picture per room.

Afte'r the last picture in a series (8th)1kad been presented, the subject was
ahotvn a duplicate of,one of the face down pictures and asked to point to the

picture that matched the probe stimulus. Two probes were used on each
. ,

trial. Each child was gic en a practice trial and four test trials in each of

two vxperimenal conditions. (The order of condition was counterbalanced.)
l

In the seguential condition., the eight pictures were placed in the

Rooms from left to right in a linear sequence un all four trials, over the
.

,four trials.each spatial location was probed once for each subject. (Thus,

as in the standard sarial-position recall task, spatial order and temporal

order were completely confounded.)
./'
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In the random condition, the pictures were placed in the rooms in a
different. predetermined nonlinear sequence on each trial" with the restrict
tion that neither the:first nor the last temporally presente: stimulus could

be placed'in either of the two terminal rooms. Over the fOur trials, each
spatial location was probed once for each subject. (This experimental

manipulation separates the spatial component of the stjrnulus array from

the temporal order of item presentation. )

Results

.-The' scores at each serial position for each subject were corrected

for gue4g (numbei of times a position was chosen and was correct/

number of times that position was chosen) and were subjected to an arcsin

transformation. To simplify the analyses, adjac nt serial-position scores

were paired (1-2, 3-4, 5-6, 7-8) and subjected t two separate analyses

of variance.

, To assess the. extent to which the shape the serial-position func-

tion i/tion was influenced by the spatial component o /the task, performance at

the paired spatial locations in the sequential condition was CY:in-Tared to

performance at the paired spatial locations of the random condition. A

3,(Grade) x 2 (Sex) x 8 (Subjects/cell) x 2 (Co ditions: Sequential vs.

Random Spatial) x 4"(Sprial Position pairs) xed factorial analysis of
e

variance was performed. Neither the main ffect of grade nor sex nor

the interact of these with the other variab1 les was significant, F< 1.

Neither: the main effect of condition, F < 1, nor the Condition x Serial Posi-

tion interaction F(3, 126) = 2.06, p < .10, were significant. The main

effect of serial position, hOwever, was highly significant, F (3, 126) -6.94,

p < . 001. The serial-position curves for the sequential and random spatial.

conditionv are 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

6
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represent performance at the rightmost,two rooms. Thus, in this figure,
serial position denotes, the spatial location of the stimulus items. As can
be seen in Figure Z, the shape of the serial-position function, as well as
the overall level of performance, was quite similar in both the sequential
and randdrn conditions. The mean (guess-corrected) dercentage correct

responses at the four serial pairs uf 'serial positions in the sequential condi-

tioP were: 72%. 41%, 45'ru., 62",l. The mean. for the rapdom condition were:
65%, 46%, 51%. 69%. (Standard error of the mean, Fe /Ti z .08. )

Clearly marked primacy effects were found, even when the initial spatiafl
positions were not the first temporal positfons.

To assess the extent to which t".shape of the serial-position fuirction,
was influenced by the temporal cumpon'ent wf the task, performance at the
paired locations in the sequential condition was compared to the paired

temporal positionS in the random condition. In other wurds, an analysis
was performed comparing Performance on the tempural order in which the

childvsaw the stimuli. lh the sequential condition spatial and temporal order
are completely confounded, they have been unconfounded in the random'con-

dition. To equate the number of responseg at each temporal position, it

was necessary to partition subjects at each grade level into groups of follr.
-

Contrary to the pre% ious analysis, the Condition x Serial Position interac-

tion wk.s significant. F (3, 18) 3. Z9. p .05r= This interaction is por-
trayed graphically in Fig.ure 3. The first and second sena] positions repre-
sent the first and second cards seen by the subject, while the seventh and

eighth positions represent performance on ge last items that were pre-
sented: Thy,serin this graph-serial position represents the temporal posi-
tion uf the stimulus items. Clearly, there is no evidence for a primacy
effect based on the ternpOral order of stkr-nulus presentation. The mean

(guqss corrected) percentage correct responses at the four pairs of serial
positions in the sequential condition were: 72%, 41%, 45%, 6Z %. The

Means 1 1r the fuur pairs of temporal serial positions in the random condi-

tion were: 58%, 55%, 53%, 56%. (Standard error the mean, 1.V../7;:ri
.08.)
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Discussion

The results of this study provide strong evidence that the spatial
component of the typical serial-position recall task, rather than the use

of ;ehearsal, is largely 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 sequeritiarpresentation in

itself-suggests that cumulative rehearsal is not 'taking place in children

of this age range. If it were, performance in the sequential condition
would have been significantly higher than performance in the randctli con-

dition. More importantly, significant irirnacy and recency effects were

found both when the pictures were presented sequentially add when they

were presented in a random spatial order. Note that when we look 'Only

at the temporal order of stimuli that are presented in the random condi-
.

tion, the resulting serial-position function 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 in an

essentially flat function.

Previous investigators (e. g.,)0 Hagen & Kail, 1973) have frequently

interpreted the primacy effeCt found with, young children or retarded sub-

jects as reflectinge 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.tlin about their verbal memory. Clearly, future investigations aimed
at understanding children's use of verbal mnemonic strategies must employ

tasks in which spatial and temporal components are not confounded.
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