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Very little research has been done examining children's immediate-recall of
,

sequentially presented informatiod. One'previous stu4T.(Kurray indRoberts, 1967;

Gounard, 1968) has investigated.the effects'of varyingsresentatiah msde and

presentation rate oJ.childten's ordered reCall. sequenceS,' With a visual

_presentation, children seven to'ten years of age showed an increase in the amount

of their overall recall as presentation rite decreased, anethii difference occUrred:

primarily on-the recent serial poSitions. With an auditory presentation, however,

the clkildren showed no differences,in either the,amount of 'overall recall or, in the

shtpes of their serial position curves as-e_fUnction of presentation rate.

The 'discrepancy be ween the abcr-re resultS,obtaiSed with /auditory and vieuai,

presentatiOns Suggested at thertime 'that the-children.were nat adapting their retail.

strategies tO the rite variationsyhen the.presentation mode was Auditory. With,

--J//t'he visual presentation;.the improvement in,performance at the slower rates could!'"
,

be easily attributed--to the,increased-Opportunity to,reid, reheese, recode, etc:

(It is.interesting to note thatthe amount of:recalLwallinferiorfrom the visual

,presentation even though-thiswesentation allowed more opportunity for rehearsal

and recOding than did the auditory presentation.).

Subsequent reseaich with adult subjects (Golinard, 1971) lias suggested that
*

-adlilts adapt their recall strategies to variations in presentation rate in particular\

//it ways. It wastoundihat strategies favoeing serial recall were adapted at fast

presentatloon rates although not at slow rates whenever such a variation was possible.
:N%

With ,free recall instructions, especially, more initial. items were recalled and were

recorded,in their correct serial,positions (i.e. , primaaY, was greater) at a fast

presentation rate relative'to slower rates. Again, however, Subjects were generally
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not handicapped ia terms of mnount of:overall recall by an inceease in_presentation

In the present study, children of two different grade levels were tested fbr

thefr free recall of material presented auditorially at th;ee difEerent rateS. 11"pe

variables were chosen with the following possibilities in mind:

:1. If a lack of opportunity or ability for rehearsal and recoding leads to the ----

adoption of serial recall, then young children, who are at best inefficient rehear&

should show a tendency to recall serially at all mesentatiod rates. Older children,

however, should show serialness only at i fast presentation rate since ability to

rehearse'and recode at slower ratespresumably increases with age.

-2. If, on the other hand, redall dharacteristics evident M. a fast presentation

.
1 :

'rate reflect something unique about the storage of riplily presented items (thinking

A ;.1

here of an echoic type of store), then seriaIness abOuld be evident onIy kit a fast
4

presentation rate, regA0Lessiof age..

3
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le method

'General Design

Since different list lengths were used for the Grade 3 and Grade 8 phildren,

the experiment was actually designed as two factorial exReriments. For Grade 3,

the design was a 3 x 2 x 6 factorial, end for Grade 8, a 3 x 2 x 8 factorial. In

both instances, two variables were manipulated between subjects; these were presen-

te4on rate (II, 1, and 4 letters per second) and liat order (order I and order II).

The within subjects variable was serial position (six iteas for Grade 3 and eight

items for. Grille 8) .

In order that tentative comparisons couidbe made between the results for .the

two grades,"the Grade 3 and Grade 8 subjects were tested randomly. This permitted

an overall analysis of the data as a2x3x1lx2 factorial. In this case, the l'

between subjects variables were grade, presentation.;rate and list Order. The within

'subjects variable was "half", with the perfornance on the lirst half of the lists

(i.e., the first three or four serial positions) "being compared to-performance on

"the second half.
.

. ,

The experimental conditions were randaal:vordered within.eight replications,

each Conaition being,represented once in a replication. This ensured that the

experimental conditiona were more evenly:distributed across schools.

Subjects

Th9 subjects were 48 Grade 3 girls and 48 Gride 8.girls who'were enrolled in

eleaentary schools in Waterloo County (Ontario). One.additional subject was tested

and her data discarded since4she failed to follow the instructions.' Only 9hildren'

who had neither failed nor "ekipped" a grade in school were inCluded in the study.

The Grade 3 girls ranged in age from 8 years 4 uontheto 9.years '3 months, with a

mean age of ,p years flp months; the grade 8 girls ranged /tam. 13 years 4.months to

14, years-6 months, with a team ageFof 13 year; 10 Alicinft

Material

Thirteen 1.14,ps of six of eight letters each viere used,,for grades 3-and 8

4
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respectively. Their original tandom ordering (order I) was randomly rearranged to

make order II. The first two lists within each order were considered practice lists.

The lists for each grade were made up of randomly selected letters of the alphabet

with the following constraint4:

1. No forward alphabetic sequences were included.

2. There wemno repetitions within a list.

3. No letter appeared more than once in each serial position.

4. Each letter of the alphabet appeared four times.

The lists were recorded in a female voice and played on a Sony cassette tape

recorder. A- warning "Ready" preceded,the start of each list by four seconds,.and

approximately 32 td 33 ieconds were allowed for recall. The speaker atteimpted to

keep the duration of each letter constant, at approximately ope-quartei of a Second.

Procedure

Individual testing was carried out in a small roam (usually a school nurseis

room), The subject,Was seated ai a desk across from the experimenter, and supplied

with a'pencil and booklet. Each page of the booklet was printed with a grid of the

appropriatermnberesquaresinwhich the'subject was-to record her.answers. The

subjects were given taped instructions to recall the items "in any,order" they

could remember them (i.e., free recall), and guesSing,was encouraged.
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Results
_

Three different scoring procedures Rere used on the data: ( ) order scoring

which counts the numbe t. of items correct in their correct serial positions, CO item

scoring which cotints the number of items correct from each of the presentation ordei.

serial positions, regardless of the order of recall, and (c) position scoring which

considers Order scotes as a function of item scores rather'than of total possible

recall. Since position scores are expressed as percentages, the order and item scores

were dealt with in the same fashion, and arcsin transformations.were used op all

of the data ,before the/analyses werecarried out.

Analyses of variance were computed on the data for each grade obtained with

eitch type:of scoring. In addition, the performance of the two. grades was compared

in analyses of variance On the scores fof the first and Second halvei of the dequences.

Analyses based on order scOres best reflectani evidence of seriaIness in

recall. In the present exper nt, the older children showed considerable variation

in their order scores as a funct on of presentation rate (F (44914) =_5.582.k.<49.105L_
-

with very much more primacy being obtained at the 4 items per second rate than at

the slower rates. The younger children, howeiert showed marked primacy at all

presentation rates (see igure /).

a.

Insert-Figure 1 About Here

Unlike the Gounard (1968) results, the serial position curves did.varjsomewhat'for

s

the younger children as a function of presentation rate (F (l0,2lOY = 2.122.p 4:425).
,

Recall wa, s slightly better'on serial positions 1 and 4, than on the .midlist Positions.

at the 4 items per second rate wham oompared to the other two rates.

The two groups of children showed similar variations id amoant of overall
is

recall (Grade 3:.F(2,42) = 5.41, 2 .01; Graae 8: F(2242) 3.20,, 2 .0

both, recall.of order information was greater.fromsthe 4 items'per second rate than
'

from the Slower rates. lecall from thd_slower rates did not diff,er significant1i.
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. Although the order sdoring results differed considerably for the 1413 grades,

the results with item scoring weife unexpected4 similar. In Figure 2, it is

apparent.that the children of poth grades recalled more of the,initiallrpresented

r -Insert-Figure 2 About.Here

items froithe fast presentation rate than from the other two rates. Compai-ing

jerformance with the slower
1

rates an the initial positions, it dal': be seen that the

1/2per second-rate was

positions showed Very

4

somewhat superior to the 1 per second rate. The'recent

little variation as'a function of presentation rate. For each#

grade, the Serial Position X Rate in raction *was highly significant (Grade 3: F

(410,210) = 2.69, 2.-<.005; Grade 8: A4,294) = 2.14,
. .

The item analyses differed for tht two grades reganling the overall effect of

varying the rate of presentation. The younger children showed no significant

difference in recall as a function of presentation rate (F(2,42) = 1.0) whereas

the older children did ((2,42) = 3.98, 2 4;.05). In the latter case, the slowest

and-f Stest

Bed rate

rate's produced equal'amounts of recall', and were superior to the 1 pert .

(l< 1/2 =-4,.Netnian-Keuls, 2 )

The position scoring results proved to be very interesting for the Grade 3

children. More order information per itelewas recalled from the 4 items per Se on
. . . ...,,.

,

ratp than from the slower'.rartes (F(2,42) ' 4.3, 2 < 005; 1/2 = 1 < 4, Neuman wild,

< .01).

I

And, as is depicted in Figure 3, the supriority of,the 4 items per
- a

- Insert Figure:3 About Here

second rate waS equal across all serial positions. The Ser
. ,

(F(l0t210) = 1.18).
.

action was n significant in this

..For the 0 8 c4ildren

in the amount of order inf 111.

Position I Rate nter-
.

he posit on pcores shoked a considerable inortate

recailed on the 4nitial positionswith .

-the 4 items per second rate, compared ,to the slower rat90/(F(14,291)

ion per it

7
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As is apparent from the fact t

and the Grade 8 children 8-item 1

rade 3 children received 6-iteni lists

yses could be dOne comparing Grade 4

and Grade 6 if serial .position data were included. However, in Figures 1 .and,3,

one can see that there are obvious"differences in the serial position curves for the

two grades. were possible to analyse the data from tlite two grades together.,

this-4 desired interaction would be Rate X Grade X Serial Position. To obtain an
1

apprcocimation to the desired interaction, percentage scores' were Calculated for the

first thredor four and-last three or four seiial positions of the lists. The

a 2 x 3 x 2 x 2 analyses of variance used to evaluattheset scores produced a Rate x

Grade X Half interaction which was significant both with order scoring--(P(2,84)
, o

4.56, < .025) and position' scoring (F(2,84) = 4.91, 2 <:005), although not with

item scoring (F(2,84) ( 1). As may be, seen in Figure Ili the slopes for all three

Insert Figure 14 Ablout Here .

-rates with order and.position scoring were, essentially. parallel for the Grade 3

children, whereai] performkance wWdiser"oportio(natel; better on the first half
the 4 items per' second rate for Grade 8.

4
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Piscussion

In accord with expectatiOns, there was evidence of serialness in yoUng

-

children's recall with all rates of presentation, whereas serialness was more

evident in the older children's redall at the fast4presentatiop.rate than at the

sl er rates. Hence it.appears that serial recall is favored whOn items are

presexted auditorially; and there .is,either minimal ppportunity or minimal ability

to rehearse and,recode the informatiOn. Under.these conditions, amount.Oeoverall-

7.recill-ib not adveriely.affected.

The above obsertationS.lead one tO a consideration of the storage of material

.

.presented-via the4aditory mode. Apparently, the rather.commonly accepted'verbal

.short-term store cannot account tor tlese results, although it is consistent with

the results reported in a matitude of studies involving a.visual presentation

(61(ackworth,.1962a, 1962b, 1962c2-1963). The alternative favored.at the/Present

'time is that there is an auditory-specific store which oPerates in conjunction with
# ,

.the vel-bal store. This auditory-specific store would. Aold auditorialfy presented

material according to the organization of input in der),.until or unless- ___

fUrther prixessing (rehearsing and recodine tfansfers these items into the verbal
S..

store. Hence, the operation of the.auditory-specific store would bevident in

the recall of relatively unprocessed Material.

In a taek involving sequential'presentat amd'immediate recall, the recent

items are those for which there is the 1e't opportunity for proce:ssing. When a

comparisonls made between entire sequenc ,presented at different rates, the

difference in amount of.processing woul4,be most Konounced on iniiial positionb
-

since the recent iiems would be relative* =processes:rat Al rates.. If there is"Th

an auditory-specificistoe as describe4 above, then'a greatef difference in recall s%
Nj ,

.
v -

as a function of presenation Tate should occur on initial positions. This.differ-
%

ence should oscur inlYtavor of enhanced primacy at.therAiter rateias.was actually

fouldwith the Grade 8 claldren,in the present study.'

_J
0

9 4.

II



10-

Obviously; the type of.auditory store being described ieionore like the auditory

store that Murdock ,(1968) and Margrain (1967) have postulated than like Crowder and

Mortbn's (1969) precategorical acoustic-store or Neisser's (1967) echoic store.

The duratidn.would have to be quite long, perhapa as long as 15 to 20 seconds.

An examinatioh pf the grade 3 -results suggests that-these too are consistent

with the hypothesis of an auditory-specific store. The younger chAldren-showed
.

evidence of serialnesi-in their recall at all presentation rates as would be
MIME,

expected if the auditory store predominates when hontransformational strategies,are '
0

used.
410

There is one new'consideration introducedby the Grade 3 results. While the
.

amount of order information recalled is clearlyAreatest at the"4 items per second

rate, there is no difference, in amount of recall for the two slower rates. If the

"auditory store retains:order inforraation and if this store is subject to decay,

recall fram the 1.IPar second rate should be Proportionately lower than recall fiom

the 1 per second rate. It is possible that the young children were rehearsing at
! ,4

the slowest x:ate, and that this rehearsal facifAate all but did not impose a
,

neic organization on the retained material. Two very simple types of rehearsal which

might:be available to young children are '(a) repeating each tter to oneself

during the interitem 'interval and (b) cumulatively. rehearsing. Neithe? of these

Would alter the prganization,of a sequence (cf. Palmer and Ornstein, 1971, regarding
,

cumulative, rehearsal)1. A few di the Grade 3 subjects were observed to.be.rehearsing
--

cuiulatively at the slowest presentation rate in a'quite exaggerated fasffion. Thus
,

the young children may,have been more bound bY the initial temporal orgadization of
1 I

, the material. Sinces,rithearoaVeffects recall primarily'of initial items '(cf. Bruce
,

and Papay,'?970), slikFeigla'rsal might also account for he primacy differences.
6 :-,7,-a"

evident with item scoring'for the Grade 3.children.

. .

Another possibility must, however, be-considered with regarc to the'Grade 3
1 _

dren's th'perfoimance. If e auditory-speciiic store is-subject only' to'4ery slow

6il)

,
.!

...4.,.
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decay and/orls unstable onli in the piesence of other processing, the-;Orkee'3

children's rehearsal may have had an interfering_effect on retention at tle-slow__
4 11.

presentation rates. Whatever strategies were used by the young children to mail-
:

Zr)

°

tain order information at the two slower rates may have been equally effectiVe but:,

. 4:7-N-
'also equally disruptive to the auditory-specific store. The Gounard (1968) results

..
.

, . .

are possibly consistent.with this 4nterpretation. IrAhis previous experiment,
t

there was effectively no interitam interval at any presentation rite (1,' 2, or 3
9

digits Fer second) since the,items were "drawled" to'fill the whole intervallxAThe

resulting serial position curves were essentially identical ih shape, and there was'
_

no difference in the amount of overall 'recall:

Further research is currently in progres4 an-attempt tb delineate the

eristics of the pcetulated auditory-specifit store. Modality comparisons,

of cours must be made.. For-exa6ple, a compariion of auditory and visual presen-.
tations w'th adult subjects Woule.be expected to show a modality difference on

initial positions as well,as on recent items if

,

Questions being examineewith child subjects co

in 'the fOrm of spoken rather than
. ,

whether delayed recall (affording

is detrimental-to theiGra sub'e

ast raie Of Presentation is used.
, .

whether output interferelice"

writterirecall affects performance, and also'

an oppnrtunity fqg further rehearsal and/Or decay.

r call when compared with Grade Vsufpjects '

recall.

4.

I' -

*

-
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