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f";umw Iy maﬁ:w"am*%m play a pivotal role in nearly all contemporary model.
of ¢ ceause they represent one M‘E the initial stages of coding
and ¢ gz«.as*mﬂmm and one of the earliest internal representations of the
external world, There has been considerable work on developmenta
aspects of the ’W{&i’iﬁ sensory memory with most of i 'MW@’:WW ne
developmental diffe es in either a:‘.;*ig’ sacity or duration {(viz., Morrison
Holmes, & E'“i;,;,y‘%‘m E“\f ). However, there is very £§(t§e:* WO h a:ﬁsrw‘fw:i at
the auditory sensory men
and those studies that have
their interpretability,

The properties of echoic memory in the adult have been m;mm ém-
Crowder and Morton (1969}, Crowder (1972), and Crowder (1978}
a procedure called the stimulus suffix technique. The techni eIt mmmt‘r
of presenting lists of verbal items auditorily for immediate serial recals
in the same | i way one would conduct a memory span task except
that H‘n; mw rimental condition also receives a redundant nonrecalled
MH after the last list item. For example, a list of digits might be
va\uﬁ by

V. or as we refer to it here, echoic memors
een reported suffer E"z"a;“rm problems Ewis‘ﬁimg

the suffix "Go”" with the subject told beforehand that the
Go could be ignored esired since it need never be recalled, The suffix
generally causes a large increase in errors over the last few POsItons

This work was supporte M Girant ROI-TH 14 from the National Institute of Child Health
ungd Human Development. vould Tike to thank David Balota for comments on an eartier
draft of this paper. Requ for reprints should be semt o R, W, Engle, Psvehology
Department, University of South Carolina, Columbi;

454




AN [ORRTEN 5O I A I I S (S S SN R AN

when compa ired with a nonsuffix control condition. As determined by
this tech . some of the properties of echoic memory appear 1o be
(1) it is specific to human speech since n mmm o h sounds such as buzzes
taps, and tones cause no suffix effect, (2) it seems to be coded according
to physical features such as pitch and voice awaiﬂyq (3 it is indifferent
to semantic content since any nonsense speech sound will resull in @
suffix effect, (4) 1t retains only vowel sounds and not stop consonants,
and (5) 11 18 immune 1o changes in attentional strategy.

It s wa“m'msw that so litte wm“i” has ?rm*n conducted on the devel-
opmental aspects of echoic memory since it is an apparently nece:
structure tm' speech perception and comprehension and probably playvs
a crucial ro m early stag of the development of reading as well
(Sanders, 1977, A few studies have compared recall performance with
auditory and n«»m% presentation. For example, Murray and Roberts
(1968) presented sho-digit mmm gither auditorily or visually to children
aged 7 to 10 vears. Their results suggest that there is less of a deve
opmental difference in i with auditory presentation than with visual
preseniation. This is another way of saying that auditory gwnvwmmmwf‘;
improved recall more for the 7-year-olds than for the [0-year-olds, sug-
gesting that younger children might have larger-capacity echoic memo-
ries. One potential problem for studies comparing auditory with visual
presentation across ages, however, is that younger children are not as
likely as older children to recognize and encode auditory and visual items
with equal facility.

Frank and Rabinovitch (1974) conducted a developmental study of
echoic memory using the suffix technigne. Their sui sets, third, fifth,
and seventh graders, heard six-digit lists presented al a rate for
immediate serial recall, The Hsts in the suffix condition were followed
by the redundant, no-to-be-recalled digit “*zero™ from 0.5 to 2.0 sec after
the last digit, Hu;‘: stope of the decrease in magnitude of the suffix effect
as a function of suffix delay was 'éa;mr‘ly constant across age groups, which
seemed to indicate no difference in the rate at which information is lost
from echoic memory as a function of age. But, Frank and Rabinoviteh
i‘ammi 8 1m w% % WECr OVel fsi% suf fw wﬁmi from the third graders than from
{ suggest a larger-capacity echoic
Nj\* gre am de g“mmh we on the echoic memory by the
. there 15 a rather serious problem with this study.
Hecause the procedure only entailed a single list length. six ttems long.
the variability of the data from the fifth and seventh graders was Jimited
by a ceiling effect, i.e., near perfect performance. It is thus difficult t¢
compare | the dmuum«;z in recall resulting from the suffix across age groups.

Another developmental study of echoic memory using the suffix pro-
cedure was conducted by Engle (1977) who presented five- and seven-
item lists to second graders, average 1 sixth graders. and low 10O sixth

memory or W{ﬁ K
yvounger suhy




wmw% dia One-Hem per second rate, s study also demonstrated «
“suffix effect for the vounger sub . but only at the shorter liss
mg it W th the seven-item lists, the suffix caused the same decremens
wree groups. However, this study suffered from the same potentia”
problems with boundary effects as the Frank and Rabinovitch study.
The sixth graders were Hmited iw wm ng effects for the short lsts while
i!‘w second graders were limited by floor effects for the longer lists.
the problem addressed in the p resent research, and wh ich appears 1o
|
{

w

be common to most developmental research, was to measure the suffix

effect in children of various ages while keeping the difficulty of the task
as similar as possible across groups. Our solution was to determine the
subjects’ digit span and to vary the list length with respect to that span.
An attempt was made to measure the suffix effect at various levels ol
list difficulty with difficulty equated across subjects at each level, It i
unlikely that this method completely justifies the above assumptions but
it comes closer than methods previously used. Two experiments are
reported here, the first an investigation of several variables that might
interact with the suffix effect in children, and the second a study using
adults to allow a more direct comparison between the results of Exper-
iment | and the existing literature on echoic memory.

EXPERIMENT 1

In this experiment second graders, mean age 7 vears, 5 months, and
sixth graders, mean age 11 years, 4 months, received a test to determine
their digit span and then received auditorily presented lists of digits for
serial recall. The lists were of three different lengths and occurred at
either a fast or slow rate. In addition, the order of suffix an '§ nonsuffix
lists was varied. A third "E the subjects received the block of suffix lists
of a given length prior to the nonsuffix lists, a third received the reverse
order, and a third received the suffix and nonsuffix lists randomly
ordered.

Method

Subjects. After receiving parental permission, children in grades 2 and
& were tested to de im{mm their digit span. This test was conducted witls
groups of 4 children in a room in the school. Over earphones, they heard
50 lists which varied from four to eight digits in length pwwmwi al o
2 digit/sec rate. The lists were grouped into 10 blocks ascending in lengthe
and 10 blocks descending in im*zmﬁ The 'HM span was determined by
rounding off to the nearest integer the mean of the leneths of the longest
st recalled perfectly in az%;ia:?z i‘“%m’“% A total of 108 children with digir
spans of 4, 5, or 6 were used in this study. The second-grade Zroups
consisted of 10 children with a four-digit span, 36 with a five-digit span,
and 8 with a wa digit span, whereas the sixth-grade group consisted of
26 children with a fve-digit span and 28 with a six-digit span
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digit span, the children were randomly
onstraint being an approximately equa
C }mhmwm mmn '§"f~z<'§%;“

i Xy WA AEMW varie
subiect m:w , mta»z:i Wi vk‘ﬁn;f%sx";czd wgm mwmu to each mgmw

as a withn

digit span. 'H‘ e lists were of three leng = {0}, spar
plus one digit (LL = 1), e%m‘l span plus ¢ g The ordes
of the len m%a conditions was balanced by a Latin Square design.

The between-subject \uumﬁ‘ fes we ade (2 or 6), rate of presentatior

ngth (3).
signed 1o

fone digit per second or four digits per second), order M‘ i st e
and order of suffix/nonsuffix lists (33, This E;M Vi
test for any interaction of expectancy o b
subjects either received the lists b Sm ’
the suffix lists of a given leng

all occurring first or with the s
within a block of a gi Mﬁ h mzm was blocked 1o avol
unduly confusing the vou ‘ This last condition was desi
for the subject not to M uH* to predict whether a Hst was suffis
nonsuffix until the tone or suffix actually occurred, These between-sub-
ject variables produced a 2 x 2 » 3 x 3 design with 36 cells and im‘m:
subjects per cell,

Apparatus. The digit lists for the experimental phase of the study were
compiled from a table of random numbers with no digits repeated in a
list. The stimuli were spoken by a female who attempted to read all
digits in a moncione with no in ion change at the end of the list and
to produce digits of the same duration independent of presentation rate.
The digits were first recorded, blocked by suffix condition. then the lists
for M‘w ondition in which suffix condition was randomized were copie
one at a time from the tape of the blocked lists so that, for a given suffix
mmﬁmfﬁm the lsts oce d in the same order across all three orders
of suffix-nonsuffix ¢ mn'%ii,mnz

Procedure. The children were tested in a room in the school or in a
travel trailer modified for use as a laboratory. Each child was tested
individually and heard the S4-digit lists through ster reo carphones, The
subjects ived one practice Hst representing cach of the six conditions
and thes ta were not analvzed, leaving 48 lists or 8 lists for each
condition for the final analysis,

cause a pilot study had demonstrated no age by response mode
interaction in the magnitude of the suffix e t. we reguired the child
to write the digits on response sheets prepared with the same number
v for each fist as there were @;i gits, A 20-sec g”susm% m

for recall and the child was instructed to write the recallec 3&*; {5 in @

i lists
§; SU5 OCCUrTing irmaim 1y

o
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fashion and to guess i uncertain :Aﬁ'mu‘i a response, The
response was closely "z‘wmia_m,d by the experimenter to insure that all
subjects followed the mstructions for serial recall.

1w procedures were used, One method, the one

most commonly used in suffix effect experiments, gives a score of 1 for
i

each position with a cot “u"mﬂw placed digit and a 01 the correct i
was not in the correct serial position. The other method was a mod
cation of the procedure used by Huttenlocher and Burke (1978) allowing
partial credit to a position if the correct ‘iéwi‘i was recalled up to three
positions removed from the correct one. Analyses performed on data
from the two scoring procedures viele %mi dentical conclusions, thus, all
further discussion will be for analyses using the strict scoring procedure.

Results

The fact that different subjects in the same condition could receive
lists of different actual length (but of the same length with respect to
their digit span) meant that the standard dimensions of data reduction
could not be used. While many different methods were used there was
close correspondence in the conclusions reached across methods,

An analysis on the proportion correct for each of the six conditions
for cach subject ifs to virtually the same conclusions described here but
did not allow evaluation of the serial position variable, The method which
appearad 1o best ¢ ”ﬁﬂi?“ﬂ the effect of the suffix mask on echoic memory
was 1o analyze the recall performance from the last four serial positions
of each list. This means, of course, that for some of the voungest subjects
(those with a span of four digits) the analysis included all data for the
shortest list length and for some of the oldest subjects of Experiment
2 (those with a span of seven digits) the analysis included only 4 of 10
positions Tor the longest st

The proportion a‘e;wxﬁm for each of the last four serial positions for
each of the six within-subject conditions was entered into a six-way
AMOVA with z%‘w variables being grade (2), rate (2), order of suffix and
nonsuffin lsts (31, presence of suffix or tone following the list (2), list
length (3) and mmx! position {4). Order of mm and nonsuffin lists
resulted - neither a significant main effect, 7 < 1.0, nor an interaction
with any other variable and will not be dis ed further, It can be
assumed that any main effect or interaction not described was either not
germane to the current discussion or was nonsignificant with a p value
of greater than .10 and that any difference between means described
below was verified by a Tukey HSD test at the 05 level

The results of the analysis are presented in Figs. T and 2 for the
and sixth graders respectively, and the {mzu.:m suffix effect (diffe
between nonsuffix and suffix conditions multiplied by 100} for all sub ;
s shown in Table 1. The most striking aspect of the data is that hwu

B‘
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2nd Grade

Serial Position {Last 4 Positions)

Fioo b Mean proportion correct for each of the last four serial positions for second-
grade sublects.

was a large decrement in performance caused by the suffix for hoth
growups of subjects on the shortest Hists (L4 = () but that the magnitude
of the suffix effect decreases as Hst length increases. In fact, this decrease
i sulfix effect as %" t h:mz h ine imwd was sh MM r for um w;*a:mx{:% grac %g"“‘#“%

0 to 3%

1 = k Hm for the sixth @;3“;,;1;%)% mww }/‘**? m
L = i?l m H‘Z) at H‘ This was reflected by a Grade » 5/8N
o Tz iN 45, p <0 01

The mh: variab nteresting contributions 1o these data,
For example, if we §w§»; zst FEH ‘1 e hists that were presented al one ilem
per second we sge that the mm M% graders showed a much larger suffix
effect on the shortest list than did the sixth graders (17 1o 6% but that
on the hists one item longer "%%nm ”‘Ml‘ span there was little differe
on the tongest hsts the second ers showed a smaller suffix m{
{3 to 119, This pattern of results 15 very similar to the resulis ui’ Our
carlier study {(Engle, 1977) which also used a one tem per second rate
of presentation,

Inspection of the 4/second data shows a very different pattern of re-
sufts, There was a shight difference in the magnitude of the suffix effect

for the longest Hsts, but the suffix effect on the two shorter list lengths

14
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Bth Grade

rial Position {Last 4 Positions)

Mean proportion correct for each of the last four serial positions for sixth

wlers (26 to 2%
wle

LI interaction was not significa < oy

action was, F(L, 104) = 4.6, p < 05, and separate analyses for the |
¢ data supported the above conclusions with the Grade

mificant for the Usec data, £, 104
fsec data, M2, 104y = 1.2, p << 20,

tre Lasy Four Posirons

Hate {3 i j
Crrpde 2 ! 1y 1 3
4 s 28 3

i £ 10 i
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Another obvicus feature of the data in Figs. 1 and 2 is that, for the
two shortest lists lengths, the performance on the nonsuffix lists was
weh better at the 4/sec rate than at the Usec rate. Since performance
on the suffix lists was about the same for the two rates this means that
the suffix effect was larger for the lists presented at four items per second
%wm for those presented a one item per second, Again, this larger suffix
ot for the faster rate only occurred for the LL = 0 and LL = 1
mmia?mnm X%‘“‘am*u way httle or no effect of rate on the longer lsts, The
: pond to the zﬁmw described effects were the Rate
MMMHUH F2, 208 = 7.9, p =0 001, the Rate x §/WS
208y = 341, p =0 001, and the E‘ tate o LL interaction,
ARt

by
ft
b,

,{’*{;ﬁm ;?,Uf%} S

An additional analysis was performed invoelving the proportion correct
for just the first two positions for each list, the primacy positions. This
mmiyw«» might mmw us 1o make some inferences about rehearsal as a
factor in the effects described above since it is generally umed that
rehearsal is one factor underlying the mgwm recall of primacy items
These Mm summed over the two initial serial positions are shown in
Table 2 for all subjects. While both groups ahmm d better performance
at the 4/sec rate as reflected by the main effect of Rate, F(1, 104)
153, p <0 001, the interaction of Rate with Grade closely approached
significance, F(1, 104y = 2.8, .05 < p < 10, This latter reflects the
higher primacy performance of the sixth graders at the sec rate but the
higher performance of second graders at the 4/sec rate,

To summarize the relevant findings of this study, the magaitude of the
suffix effects is about the same for the second and sixth graders at the
dfsee presentation rate and for the second graders at the 1/sec rate. The
stow rate for the sixth graders, however, gave rise to a much smaller
suffin effect. The 4/sec rate ?*'? to a larger *»«uim effect but primarily
because of better recall in Kha' nonsulfix condition at the faster rate than
at the slower rate while the re “ﬁz‘.!% in the suffix x:‘a:.xmgmm'z was about the
same for the two rates or "Ewﬁ"a%iw worse in the 4/sec condition, The
analysis of primacy positions reflected better performance for both grades

Peroenrase oF Correer Recart Owver tae Two Prisacy Positions

Rate
i 4 X
Grade 2 1
Crade 6 #a 81.5
Adult B 6.5
X 87
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mster rate but with the second gri
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DISCUSSION
The purpose of this study was 1o clarify the lterature on the devel-
opment of echoic memory and to further investigate the possible re
tipnship bet

”L
en the maegnitude of the suffin effect and Hst length in
‘ s reported by E The present data indicated
Cwhen digits were presented as slowly as one per second the suffix
otowas xr for the second graders at the two Hst lengths where
performance was not m:«&;imév;u‘;m'mi by floor effec z« The sixth grader:
shon er primac ormance. When the digits were pr mmattu% as
rapidly as four per se i how there was little or no difference
between the ond mzd m,f»r;,x?a graders in the decrement in performance
caused by the suffix and the ancilary analysis of primacy positions
showed better performance for seom M graders,

We interpret these results (o mean that when the digits were presented
stowly. the sixth graders were Hkely to use rehearsal strategies which
had the eff strengthening the %mmmmm memory information for
the digits so that, even if the suffix destroved the echoic trace for the
recency items, there was a high probability the ftem could be recalled
base d on the short-term memory information, (This would explain why
the primacy performance at the stow rate was better for the sixth graders
th )
li

£

i@

1an h«s second ers.} The second graders, however, were not as

kely to rehearse: instead they treated the tems rather passively during
input and ‘%z";“mhéz&«;‘i on the echoic trace for the items as a basis for recall.
Thus, ﬁms primacy performance at the slow rate was poor due to the
lack of rehearsal.

WR‘WH the Hems were presented as quickly as four per second, the
sixth graders were unable to effectively rehearse and were forced into
A4 Passive %“Q:M.!“%’Wi“i of the ttems at input and were therefore more de-
pendent on the echoic trace for recall, Thus, when the confounding
effects of rehearsal are eliminated or reduced by presenting the flems
at a rapid rate, we observe that second graders and sixth graders appear
to have echoic memories, as reflected by the suffix effect, of approxi-
mately equal cap

ALY .

We would Hike (o argue further that a strategy of relving on echotg
information is adaptive at the faster rale because there is echoic infor-
mation for more items and the passive strategy would lead 1o those traces
being more salient as a basis for recall thar traces resulting from rehearsal
tef. Aaronson, 1974}, Both groups of subjects show better recall at the
four digits per second rate because they are more likely to relv on
avatlable sensory information than they are to rely on the results of
rehearsal,
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Experiment
periment 1 wi

ompare the resuits obtained in Fx.
ults of a similar procedure with adult
Since it made %mﬁ* i snce in BExperiment 1 whether the
nditions were blocked or randomized, this variable was elimi-
rom the following study. In other respects the experiment was
Cidentical to Experiment 1

Method

Subjects. The subjects were 36 college students participating in the
Psychology i’l%;mmz'ma?m &m% gm% Pool as one means of completing a
course reguirement. They were pretested o determine digit span in a
manaer wentical to the children in the previous experiment. The results
were 5 subjects wi m aspan of 3,13 with a span of 6, and 18 with a span
of 7.

Procedure. The subjects were tested mdividually with the same lists
and ap tus wsed in Experiment 1. The variables w also the same
as the previous experiment except for the obvious manipulation of Grade
and the ordering of suffix and nonsuffix lists, The Emt-; used were those
from Experiment 1 that randomized the order of suffix and nonsuffix.
Otherwise, the procedures and methods of scoring were identical to those
used in Experiment 1.

Resulrs

As with the o
the tast four s

vious experiment, the proportion correct for each of
erial positions were entered into a n mm%wiw of variance
with Rate (one and four items per second), S/NS (presence or absence
ot suffix) ength (zero, one or three tlems N@w nd the digit span)
and Seral wmnm () as factors, The results are shown in Fig, 3

It can be seen that performance was affected by rate m“”;: nresentation,
presence or absence of the suffix, list length, and seriad position. Contrary
to the performance of the children in Experiment 1, recall was better
overall for those subjects receiving the lists at a Usec rate, But while
hoth nonsuffix and suffix conditions performed better at the slower rate,
the difference was considerably greater for the su HM condition ;
ddiffe v, the suffix effect was larger at the faster rate, hw primarily
to the much poorer performance © :iw suffix mmimm s oat the 1t
rate even though the nonsuffix conditions resulted in somewhat poorer
performance at the faster rate. These conclusions were verified by sig-
mificant e s of Rate, Em 34y 4, p o< 05 and the Rate »x B/NS
mnteraction, Fii, 34 .

A more discerning ins als that, particularly for the data

from the faster rate, only the tast position was involved n a suffix
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i, 30 Mean proportion correct for each of the last four serial positions for adult
o
H

for the longest lists (L4 = 31 The LL
for the last two positions and the L
for the last three positions. bo,
Cposiiions Mwm 1@%:‘ lists were spar

0 lists showed a suffix effect
extended over three

esulls were :“mi‘"h;&x:tml in Mw significant 1
cp 01 and Rate

seripient 1, the data from the two primacy positions were
zed sepay ”;m*‘i . As cun be seen from Table 2. there were no dif-
] > in the primacy performance for adult subjects receiving fast and
slow preser m%sm

In Table 1 we can a;mn’“i{*;’
adult wa%

: »¢t for the
mi yects in i%w first experiment.
It can 0 at the fast rate, the magnitude
of the wim ¢ s about the e for all three groups of subject

Another comparison of the adult data with the results of Experiment
t should be noted. The Taster rate led to a larger suffix effect, not
of an improvement in recall for the ponsuffix condition as was th
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. but because, while the performance in both non-suffix
T poorer at the fast rate, there was greater
for the suffix than the nonsuffix condition,

Since CUrowder { $ has argued that the suffix effect for only the last
position should f.h.: i impoertant in theorizing about echoic mem-
ory and because fect in the present two experiments seems

ined to about the 1;“&%«;3: a‘m‘w positions, the data were compared another
way in Table 3. This table presents the {M;‘“i“a"%“‘fﬂ‘ > of suffix effect for
the two preterminal positions separatel

ik

&)

y from the sutfix effect for the

terminal serial position. Again. we can see that, at least for LL = 0 at
the 4/seq rate, the sulfix effect for both g”m.wimmzmﬁ and terminal positions

WS m«w. the same for all three groups. Even for the LI = 1 lists at
the 4/sec rate, me 1gn itude of the suffix effect s remarkably similar over
the three groups with the outlier being the terminal position for the sixth
graders

These data are also relevant to a recent paper by Peaney (1979), who
argued that a 1imm.%wpa:m;ﬁ 0t echoic trace, as proposed by (ﬁ.mm&m anyd
Mort on (1969) and Crowder ‘«?/% should predict that faster presentation
of the items and suffix shou 1 d lead to a larger suffix effect, particularly
for the last position since the suffix (e, the mask) occurs ter *H;"*srmaéi
closer to the last ftem with faster pr tation. She found no such effe
of rate using 10-digit bsts and, thus, argued against the view ol echoic
memory proposed by Crowder and Morton (1969, 1t is obvious from

FABLE 3
Perecesrace oF Surri Ereect sor tae Two Preteammar Posirions (P) ann THE
Jls wniar Posiriow (1)

{ist length
Serial

Hate position {} i 3
i P 4 1 Y
! i b 1%
Grade 2
4 P 28 21 -4
i 45 4% 19
! P 4 4
T 12 28 26
Crade 6
4 P 28 22 7
i 47 54 3
I P i | i
I 17 i i
Adlults
4 P 22 12 5
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4, at deast for the adult subie ;‘M is %"w much
crates if we only ook at LL = 3 but that
{on H"‘m a‘ﬁﬁw*vwwm caused by the suffiy
i the terminal position. We
would argue !ﬁ our L o 1S rz rabably similar to Imm §
gxperimer ¢ she used 10- iwm three di beve
proverbial m number seven. W m% shorter list lengths, the
presentation rate on the magnitude of the wﬁ’m effect 15 in the direction
predicted by Crowder and Morton, that is, a much larger effect of the
suffix at the T orale.

"""""""" ENERAL DISCUSSION

This research was motivated by the question of whether there are
developmental differences in echole memory, Based on our dats
would argue that there is no observable difference in the
echole memory as a function of the age of the subject. The evidence
S s that, as with studies of conic memory (Le., Morrson ¢ al.,
! , the di nces that appear 1o be gw"*wm in some conditions are
probably due to processes related to but independent of the sensory
store itself

While the magnitude of the suffix effect is larger for the voungest
subjets with relatively slow presentation of the lst items, with faster
presentation a;'te‘% the m 1% a‘ﬁv re is Hitle or no difference in the magnitude
of the suffiyx ef nd graders, sixth grad and adults, We
would turther argue Mw s ondy with the most rapid rate of prese nta tion
ardd those lists that are span length or slig m%w longer that we see a picture
of echoic memory across age groups Hm% 5 close to being uncontaminated
by the differential registration and rehes zmg? of wformation in the mor
central posteategorical short-term memory. That is, the data from Hsts
mhﬁmh as one item m rsecond are likely to be clouded by
jects will attempt to rehearse the list
2} 1;:(%3"«%;5“93 hed from the resulting i n short-
. ‘;a:kw’s;" trace has decayed or has been eliminated
c This s one of the less-than-desirable chara ;
dure. In other words, it is difficult to distinguish be-
cealled as 4 result of sensory mformation and items
i of some source of information that is more

at the shorter

the g

fm“ mﬁ

" the suffix
tween items hc*zm :
being recalled as a r
pe 1ent.

One result of the two studies that we find ve
speeded presentation facilitated the recall perform;
of children but retarded the performance of adults,
nece

interesting is that
of both groups
This result is not
sarily related to echolc memory because, as Aaronson (19677 ar

ot

gues, presentation rate can have at least two effects in studies of short-
ferm memg {13 faster presentation of tems may allow less time for
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and therefore result in better recall gﬁu&ﬁk»vnmzu&ann and {2) faster
tation may give less tme for perception, encoding and rehearsal
and, therefore, result in lower performance. The first effect is presumably
d ategic factors while the second is ﬁw§“”wmruxﬂ by the
nature of the sty ased and the degree to which they are ysed.

It is our contention here that echoic memory does g%ixia 4 za%E«* in the
reverse effects of gmwwmi on rate for l me and adulls and in the
following way. First, if is assumed that there is echoic information about
more of the list items with faster prese Mmm rates than with slower
rates, While this is probably true regardless of list length, the serial
output of longer Hists simply means that the subject would not begin to
make use of that echoic information until 1 had Qwﬁzhﬂi&ﬁﬁi?ﬂ@“ﬁ / ;
andd the result would be less difference between the amou m .
mdormation for the different rates. Thus, it is most obvicus at shor {a*‘
st length

The second graders prob
uwwamwi%w,hm m%w s
huﬁ {wwaéxxwxuﬁhﬁhum.ﬂunnuud au miwr mhﬂhwa%uiﬂa es their
performance because there is more echole information available. The
Mﬁthgﬁﬂdmfﬂgwwﬁmdﬂyx&%uwm«wuwuhmwiuwﬁnﬂ%xu%m?wuﬂéﬂ* s, at least
at the slow rate and thus the suffix has an attenvated effect because
there is a posteategorical source for recall even if some of the echoic
trace 1s destroved.

At the rapid rate, however, we assume that the sixth graders are unable
to encode and rehearse rapidiy enough to make use of strategies. Thus,
hey revert to the passive reliance on echoic information used by the
second Lmhiw We have to asswme that, at least for the sixth graders,
the | aM factor mentioned above is more adaptive than is the second.
That is, the E%umu cial effect of less decay with Taster presentation is
more beneficial hk;wwwﬂ than is rehearsal with slow presentation

The adahx on the otherhand are assumed to be almost automatic i
their use of Mrmiwwu,kuﬂf\hwfmﬂ adopt a passive stance even when the
,Mﬁ?M%wﬂdmm3&%demd£%§ﬁfmwﬁﬁﬂwiwd difficult. That is,

Wy persist in their attempts at nhwtm h fast rate even though
a passive strategy might be more uset nd that we have 1o assume
that hﬁkﬁhﬁﬁ”ﬂ’d&d%ﬂhﬂﬂfﬂﬁfﬁﬁﬁﬂf %nﬁimiitwﬁgqu:we%wﬁ,temﬁv
sophisticated that any benefit to be gained by less decay in the rapid
presentation condition is offset by the additional time Tor rehearsal with
slower presentation
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