-

s | ~ . DOCUMENT RESUME |

... ED 134.981 _ 7 cs 0032711
. AUTHOE counard, Beverley Roberts . _ _
TITLE Rate-Dependent Characteristics of Children's.
Issediate Recall Pollowing an, Auditory
i Presentation. : ) - AR
NOTE 17p.; Paper presented -at the 1972 Canadian J’ .
: Psychological Asgociation Neeting - . .. ° o
EDRS ERICE BP-30.83 HC-$1.67 Plus Postage. " R
DESCRIPTORS Auditory Perception; *Cogpitive Processes; Elementary

Secondary Rducation; *learning Processes; *lLearning
Theories; Semory; *Psychological Studies;. *Recall
(Psychological) ; *SGrial Oxdering; VG;balfLearning

3

ABSTIBRACT : : . .

) Porty-eight grade-three children and 48 grade-eight
children vere presented respectively with six- and eight-letter
sequences for written free recall.  The clder children, as had adult
subjects in previgus studies, showed a greater tendency to recall
serially with a four-letters-per-second presentation rate than with 2
half- or one-letter-per-second rate. Grade-three children, however, ’
showed evidence of serialness in their recall with all three L
presentation rates. The results are consistent with the hypothesis
tbat there is an auditory-specific store enduring for perhaps 15 o
20 seconds which holds relatively unprocessed material according to
the initial temporal organization. Operation of this store would be
most evident when the opportunity or ability to rehearse and recode
are minimal, that is, in clder children's and adults’ recall with a
fgst presentation rate and in young children's recall'yith all rates.
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Very little research has been done examming children s immediate recall of

ED134981 *

£ sequentially presented 1nfornation. One prev:Lous study (Hurray and Roberts 9 196'{,

- Gounard, 1568) has investigated the effects of varying presentation mede and -
presentation rate arJ children's ordered recall of - digit sequences. With a viaual -

_presentation, children seven to ‘ten years of age showed an increase :Ln the amount

\

of their overall recall as presentation rate decreased, and‘th.is difference occurred' ,

primarily on- the recent serial positions W:Lth an auditory presentation, however,

-

the clﬁldren showed no differences in either the mt of overall recall or in the

e

shtpes of their serial position curves as’a function of presentation rate. ,
The discrepancy be ween the above recults obtained with auditbry and visual

.

presentations suggested at the time tﬁat the children were not adapting their recall
-strategies to the rate variations when the presentation mode was »auditory. With SR

the visual presentation, the improvement in performance at the slower rates could'
- N

' be easily attributed ‘to the mcr‘eased opportunity to read s rehearse, recode > etc,’
(It is interesting to note that the amount of recalL was inferior from the visual

R
'

Apresentation even though this presentation allowed more opportunity for rehearsal .

. apd recodimg than did the auditory presentation.) - - .y
/ Subsequgnt research ‘with adult aubjécts @ounard, 1971) has suggested that - t\ / ’
' adﬁlts adapt their recan strategigs to variations in presentation rate in particular\

/q ways. It was !‘ound “that strategies favoring serial recall were adopted at fast " \‘1 '

4
Fresentatjoen rates although not at slow rates whenever such a variat—ion was possible. "\
P
With free recall instructiens, especially, more .initial items were recalled and were ‘\

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

preaentation rate relative'to slower rates. Again, however, subjects were generally . \

-
/'2 .
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. ’ . . .
. . not handicapped in terms of amount of’ overall: récall by an inerease in presentation ~
i ra‘te, : :.;. C . . -. . A . FE - ,..,/. } ./.,_
In the present study, children of two different grade levels were tested for
their free re'calﬁi of material preeeented[ a.ud:[torialiy at three different rate_s, .The

variables were chosen with the follow:.ng pos31b111ties in mind'
1. If a lack of opportunlty or ability for rehearsal and recoding leads to the ¥ .
.

adoption of serial recall, then young children, who are at best inefficient. rehsars

- ghould show a tendency to recall serially at all presentation rates. Older children,
\

however, should show serialness only at a fa.st presentation rate since: abil:l.ty to . .

. 1 4

rehearse and recode at slower rates presumably increases with age. . qL'

2. If s On the other hand, reca.ll characteristics evident at a fast esenta.tion o,
Y .
'rate reflect something unique about the storage of rapidly presented items (thinking

~

here of an echoic tjpe of store), then seria.lness should be evident only a:t a fast

Y
‘ -

presentation rate, rega;dlessgof age. i .

.k
-




‘General Design _ o
Since different list lengths were used for the Grade 3 and Grade 8 .children,

the experiznent was actually designed as two factorial experiments. For Grade 3,

h the design‘was a3x2 x_6 f_ac'tcr_ial,. and for Grade 8,.7 a 3 x 2 x 8 factorial. In
both instances, two variables were manipuldated betyeen subjects; these were 'presen-
tation rate (%, 1, and L letters per second) and list order (order I and order II). .
The within subjects variable was serial position (six. items for Grade 3 and eight
' items: for. Graile 8). S ‘ |

In order that tentative comparisons could be ma.de between the results for the
* two gra.des ’ the Grade 3 and Grade 8 subjects were tested randomly This permitted
‘an overall analysis of the data as a2x 3 xﬁ x 2 factorial. . In this case, the ’
between sub:'jects,variables were grade, presentation‘,rate and list order. The within
subjects varisble was "half", with the performance cn the first half of the lists

»(‘i.e.':l?, the first three or four serial 'poeit:ons) ;being compared to performance on ,

/mesecomw _ o . L

The experimexrtal conditiocns were randomly. ordered within eight replications s

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

experimental conditions were more evenlx ‘aistributed across sjch'ools, ’ ,
’ ‘Sub ects | . | | | ‘

The subjects were hB Grade 3 girls and 48 Grade 8311‘15 who ‘Were enrolled in
elmentary schools in Waterloo County (Ontario) One addItiona.l subject was tested
and her data discarded since‘ she failed to follow the instructions.” Only "children'
. who had neither failed nor "skipped" a grade in school were included in the study
. The Gracde 3 gi.rls ranged in age from 8 years L months to 9 years 3 months, with a
_ mean age of 8 years Q months, the Grade 8 girls ranged from 13 years lunonths to

1 years: 6 months, with a mean age"of 13 years 10 ﬁm*& .

Material . ; - .
Thirteen 1igps of six of eight letters each were used, for Grades 3 and 8 -

ot
ha¥3,
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' respectlvely. Their original random ordering (order I) was randomly rearranged to
" make order II. The {first two llstsm.thm each order i‘rere"c-oris_ide‘red pr;c'tic‘é"'i‘i;{é’;”"’
The lists for each grade were made up of randomly selected letters of the alphabet
<

with the following constramtgr

1. No forward alphabetlc sequences were :anluded.

- 4 ’
2. There wereno repetitions within a llst.
§ 3. No 'lett.er appeared more tixan once in each serial position. S &
L. Each letter of the alphaoet ai)peared four times. . o .

1 -Qy

The lists were recorded in a female voice and played of a Sony cassette tape
recorder. A warning "Ready“ preceded .the start of each list by four seconds, and .
approximately 32 to 3313econds were allowed for recall. The spea.ker attenmpted to
keep the duration of each letter constant, at approximately ope-quarber_ of a second.
Procedure - ( (O , ’ L i . . ;‘

. Individual testing was carried out in a small room (usually a school mzrse!'s

g roan)‘, The subject /uas seated at a desk across from the experuuenter, and supplied B

~ with a'pencil and booklet. Each page of the 'oooklet was printed trith.‘a grid- ol‘ the} o
approoriate number of squaresm in which the‘subject was:-to record her answers. The

subjects were glven taped mstructlons to recall the 1tems "in any order" they

could remember them (i.e., free recall), and gues‘sing ‘was encouraged.




C . Results

Three dlfferent scormg procedures were used ‘on the data. (a) order scor:.ng

>

which counts the numbe of items correct in their correct serial posltions, (b) item

scor:Lng which counts the number oi‘ 1tems correct from each of the presentation. ordez‘

‘. seria], positions, regardless cf the order of recall, and (c) posltion scor:Lng which

—r :
N -

con51ders order scores as a function of 1tem scores rather ‘than of total possible

&

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

-

were dealt with in the sa.me fashion, and arcsin transformatlons were used on all

of the data before the/analyses were\ ca.rrled out.

Analyses of variance were computed on the data for each grade obtalned with
egch type of scoring. In addition, the performance of the two grades was compared.

. f 3 .
in analyses of variance on the scores for the first and second halves of the Sequences.

‘ Ana.lyses based on order scores best reflect any ev1dence of serla‘lness in

recall. In the present experiment, the older children showed considerable var:.ation
in their order scores as a function of presentatlon rate (F (11;,29)4) = 5 58, p.<. 005),
with very much more prlmacy bei.ng obtained at the 4 items per second rate than at -

the. slower rates. The younger children, however 1 showed marked pnmacy at all .

presentation rates (see Figure 1). . .

Unlike the Gounard (1968) results ) the serial positlon curves did va.szomewhat'for

the younger children as a function of presentation rate (F (10,2107 =2, l2, P <.025)

(\

Recall w\slightly better on serial positions 1 and 6 than on the ‘midlist positions
items per second rate when- compared to the othar two rates. : .

at theh

The two groups of children ahowed similar variations in amount of .overall

recall (Grade 3:.E(2,k2) = 5.1, p <. 01 Grade 8: F(2 hz) = 3. 29* 2 <.0
both, recall. of Qrder information was greater )ﬁ'om the l; items per ‘second rate than
from the slower rstes. .Recall from the slower rates did not dﬁ‘rer signiﬁ.cantly |




.. A . . ot . .

. ) L { .
‘-- ‘ Although the order sdoring results differed considerably for the fwo grades s

the results with item scoring wex’e unexpectedly simnlar. -In. Figure 2y~ it -is-
apparent that the children of both grades recalled more of the initially presented
F o "~ - 1Insert Figure 2 About Here B . fy-
items i‘roé the fast presentation rate than from the other two rates. Comparing
,perfomance with the slower trates on the initial positions, it can be seen that the
A 32 per second rate was somewhat superior to the 1 per second rate. The" recent <

h

posi.tions showed very little variation as a function of presentation rate. For eacha

<

grade, ‘tHe Ser:.al Position X Rate ‘interaction was highly significant (Grade 3: F
(30 210) = 2. 69, p-<.0053 Grade 8: K +,29L) .= .2. 11;, <. 025)
The 1tem analyses dii‘i‘ered i‘or tﬁe two grades regarding the overall effect °f,
. varyi.ng the rate of presentation. The younger children showed no 31gn:|.ficant
difi‘erence in recall as a i‘unction of presentation rate (F(2,h2) 1.6k) wherea.s
the older children did (’F(2,h2) 3.98, p £.05). 1In the latter case,’the slowest :
; and fastest rates produced equal’amounts of recall, and were superior to the 1 per
second| rate (1< =L, Ne#man-Kéuls, p ) )j./'/ S )
. The position scoring results proved to be very interesting for the Grade 3.

child.ren. More ordm i.nformation per item"was recalled from the 4 1tems per segon

-

W-

: ratp than from the slcwer\.rates (F(2, h2) = 6‘3 p <.005; & = 1< h, Neuman uls,
p < 01). And, as is depicted in Figure 3, -the superiority of ,the L items per

- . [

- - e e e e e e e e et e et

Insert Figure 3 About Here ) ' A

oo cceccacecm e oo ce - oo oo . -

— 8econd rate was equal across al‘l ser1a1 E)—O_S-"I/tionS- The Serial) Position X Rate }nter-

\ action was ndt significant in this (F(lO,ZlO) =1, 18)

o

. -
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"-f- . As is apparent from the factizgxf/tEE;ZZide 3 children received 6-item lists .
- and the Grade 8 children 8-item lists, no yses could:be- done cemparing Grade-? e

and Grade 8 if serial-position data were included. However, in Figures 1 and-3,

B
one can see that there are obvious ‘differences in the serial position curves for the~
two grades.‘ If i were possible to analyse the data from the two grades together,

thpzdesired 1nteract10n would be Rate X Grade X Serial Position. To obtain an

.

'appraximation to the desired 1nteraction, percentage scores were calculated for the

.- P [

first three\or four and last three or four serial'positions of the 1ists._ The

1.2 x3x 2 x 2 analyses of variance used to evaluatg(these scores produced a Rate x
Grade x Half 1nteraction which was significant both with order scoring‘(F(Q 8y) =
4.56, p ¢ .G25) and position' scoring (F(2 Bh) = L.91, p <.005), although not mth

° \

] : e S ——
~ ~ Insert Figure L Avout Here.

- - oy - -

item scoring (F(2, 8h)<( 1). As may be. seen in Figure ?i ‘the slopes for all three T

-

rates with order and position scoring were ess?ntially parallel for the Grade 3
children, wherea% performance wa% disproportionately better on the first half w1th,
the 4 items per secénd rate for Gradé 8.( ‘ T _ o

a

w
()

\\' ,‘ .
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; comparison “is made between entire sequenc

pal

Discussion

In accord with- expectations s there was ev1dence of ser:.aln,ess in yo

4
. children's recall with all rates of presentation, whereas serialness w3s more

Z.

evident in the older children s recall at the fast presentatidn rate than at the

~.

sloﬁtrates. Hence it appears that serial recall is favored when 1tems are
9 .

prese ed auditorially, and there is, either mlnimal ppportun:.ty or minimal ability

to rehears!e .and- recode the information. Under” these conditions, amount  of”overall .

1 recall -is not adversély affepted. b_ | B \ B . *
- L3 . o
The above observat:.ons Jead one to a cons:.deration of the storage of mater:.al

o

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

'. short-term store cannot account for ‘lfhese results, although it is consistent with

the results reported in a multitude of studies mvolvmg a -visual presentation

(c.f' - Mackworth, l962a, l962b, 1962¢, . 1963) The alternative favored at the /present

time is that, there is - an auditory-specific store which operates in con:junction with

the verba.l store. This audi%ory-specific store would hold auditorially presented

7 material according to the orga.nization of input (i.e., in oéder), until or unless

further processing (rehearsing and recoding) transfers these 1tems into the verbal

store. Hence, the operation of ‘the. auditory-specific store would bé evident in ~

the recall of relatively unprocessed material. R .
ahd'“imediate recéll‘ the 'rec'ent

G

In a task involving sequential presentat

items are those for which there is the 1le t opportunity for processing When a

presented at different rates, the

difi‘erence in amount of- processing would be most pgonounced on 1n1t1a1 positions

since the recent items would be re‘lative'l'} unprocessed ‘at all rates~. If' there is

an audit.ory-specific;store as described’above ’ then a greater difference in recall Q
| ¥

as a function of presentatfon Tate should occur on mitial positiv‘ons. Thie- dii‘fer-

ence should occur in\(\avor of enhanced primacy at. the faster rates as was actually et

‘ ! .
found with the Grade 8 children Ain the present study. - g L. .

. L4

9. M,‘.-:. )
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Obviously, the type of.auditory store being described ié@pore like the auditory
. sStore that Murdock (1968) and Margrain (1967) have postulated than like Crowder and

v, o - .
‘HOrton's (1969) precategorical acoustic store or Neisser's (1967) echoic store.

The duration would have to be quite long, perhaps as long as 15 to 20 seconds. -

~

An examinatioh of the Grade 3 Tesults suggests that"these too are consistent

with the hypothesis of an auditory-specific store.’ The younger ch;ldren-showed

.

evidence of serialness in their recall at all. presentation rates as would be

expected if the auditory store predominates when nontransformational strategies,are ’
used. | _':. - _/J_ : 1 ' . ,".' vh I B

There is one new consideration 1ntrodnced by the Grade 3 results. While the
amount of order ingprmation recalled is clearlyvggeatest at the h 1tems per second

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

-

"puditory store retains order 1nforﬂation and 1f this store is subject to decay,
recall from&the:% per second rate should be proportionately lower than recall from i

-

. : . . A N _
the 1 per second rate. It is pOssible that the young children were rehearsing at

the slowest rate, and that this rehearsal faciiitate qall but did not inpose a

< L

new organization on the retained material Two very s1mp1e types of rehearsal which

-~ v, ~7 .

| :1 might‘be available to young children are (a) repeating each tter to oneself

during the interitem 1nterva1 and (b) cumulatively rehearsing. Neither of these

would alter the organization of a sequence (cf Palmer and Ornstein, 1971, reg&rding
cumulative,rehearsal)u A few dF the Grade 3 sub jects were observed to .be rehearsing -,

cumulatively at the slowest presentation rate in a quite exaggerated fasHion. Thus

the young children may . have been more bound by the initial temporal orgadization of

- A “the material. Sinceareheargal affects recall primarily of initial iteme ‘(ef. Bruce
: A
and Papay," 1970), suﬁﬁ rehé%rsal might- also accoQ‘tﬂfj;/the primacy differences C
. ~ _ . . ,
, evident with item scoring for the Grade 3. childrem. -~ - \ R

cﬁfldren's performance. If the auditoryhspecific store ie subjéct only to”?ery slcw

-
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decay a.nd/or":is unsta.bil.e only in the pi'esence of oth,er processing, theufér'a'd’e 3

children's rehearsa.l ma.y have had an J.nteri‘ermg eﬁect on. retention at iheslow__-_v~

":

) presentatlon rates. Whatever strategies were used by the young children to mau[

/._‘ tain order information at the two slower rates ma,‘;r have been equa.lly effective but - “
~ also’ equally disruptive to the auditory-specific store. The Gounard (1968) results
are possibly con81stent with this i‘nterpretation. In this prev1ous experiment, : \ﬂ

.7 there was. ei‘fectively no interitem n.nterva.l at any presentation rate (l, 2, or 3
:{

s

digits per second) since the items were "drawled" to ‘£i11 the whole n.nterval. ‘_The

resulting serial position curves were essentia.lly 1dent1ca1 in shape, and there wag

K ) L

. no dii‘ference in the amount oi‘ overall recall. o - s T
Further research is currently in progresé’téan attempt to delineate the

" teristics of the postulated auditory-speclfic store. Modality comparisons, "

mst be made. For-example » a comparison “of auditory ard visual presen- Tt

. initial positmns as well as on recent 1tpms if g ast rate of presentation 1s used.

7

Questions being examined w1th child subjects co whether output :Lnterference

in the form of spoken rather tha.n written recall a.fi'ects perfonna.nce s a.pd also
uhether delayed recall (affording an oppnrtunity fqe further rehearsal and/or decayz »_f_', i

Sy
is detrimental to the Gr% subjepte' recall when compared wi‘Eh Grade 8 subaects S

). , . : ) v R , R
recall. - . ’ - . e S . RERTRP IR SN
: ’ , ; L v { . § B .- o ._’t: L f
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