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EFFECTS OF MODALITY OF PRESENTATION ON
DELAYED RECOGNITION?

RANDALL

z% 3zt orily and visually

on this *’?’“’*ijﬁ&:

A recurring problem in the literature on short-term memory in recent years
has been a phenomenon known as the modality effect. The general finding is
that auditorily presented verbal items are recalled at a much higher level in
short-term memory tasks than are visually presented items (Corballis, 1966: Mus-
dock, 1967; Penney, 1975). This finding occurs in nearly all the shortterm
memory tasks in which modality has been varied and is probably more general-
izable than any other short-term memory phenomenon. However, most of the
research directed at explaining the phenomenon has been done using the free
recall procedure. With this technique the modality effect is manifested as
auditory superiority over the terminal or recency pa}s ticns and no difference
berween modality conditions over the primacy and middle positions.

Although several attempts have been made to explain the modality effecr
in shore-term memory (Craik, 1969; Murdock & Walker, 1969 © i ’
kins, & Crowder, 1974), probably the most popular ex
been thar proposed by Crowder and Morron {19697,
there is 2 prelinguistic auditory store {PAS) similar in nawure 1o {hk visua
but of E{ﬂgﬁz‘ é;;rfigxf;}i; This store is thought s

3 o gﬁsi&:&;y transfer
the information ;%{:;g;; a gr{éiﬁ, istic audi tore to the shorr-term memory
before beginning 10 ié*?ﬂ*}u
only a fraction of a second,
tional source of available zﬁi‘azfﬁ
lead to enhanced recall.

In a test of the Crowder and Morton explanation

nown 1o last
ubiect this
y presentation would

ad ation and, £
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y presented a redundant, non-recalled “zero” ar the end of 1Z-word lists
h were presented f:ﬁ“%ﬁ visually or uazézgagsé‘; ’Ii';ii proc g,duzfs

known as

in the recall of audit
However, Engle

found that the mé%}: eliminated only part éi the
modality effect is the resule of a more
complicated combination of processes than just the subject’s supplementing re-

nation from the shore-lived prelinguistic

andirory superiority, indicating that the

call from the shoreterm store with

auditory store

Something thar has wmgzga&'{m the construction of an adequate theory of

£ is the failure of some researchers to find that

Tulving &
ity that

v effect has any carry over to long-term memory
y, Brelsford & Atkinson, This raises the poss
y superiority in tasks is an epiphenomenon, especially if we assume
that anything which increases the capacity of shorc-rerm memory increases the

probability of storage in long-term fmemory.

However, Engle and Mobley (1976) have recently argued that delayed
recall following presentation and imme free recall of auditorily or visually
presented lists of terms is not the best index to the effects of modality on long-

term memory. Since more irems are recalled in Immediate free recall following

auditory presentation, more auditory tha
the simple act of recall {Darley & 1
effects of modality on long-term s
mediate recall following list presenta
jects 2t the end of each audirorily or

that list or to not recall the list but

Thus, any measure of the
nory must be done iﬁ&;?é{;u&ﬁﬁ? of im-
Engle and Mobley cued their sub-

red list wi ‘i“ﬁ’i r 1o recall

k instead. A

d‘”?iis& final free recall was rego i:;ihzézﬁé{ ﬁ“;@ieﬁ fiC

Ead

mmediate free recall. For those
}Zﬁiiﬁ performance demonstrated
positions while the performance
onsirated sizable visual superi
Engle aﬁ;ﬁ Mobley (1

to mean that the recendy
much more su
W, é\u{;g}; i fro

isual rec (LY ires
) and Penney

Craik and Lockharr { ri 72
cency items in I

iority of re-

- rehearsal more eas

these items ar

semantic codes sual recency i

The

PRESENTATION IN DELAYED RECOGNITION

some imporiance o demonstrate

s

Mobley were, miiﬁ;. ‘&&5 o

fm\;ﬁ Tui 7

ng not *;&,,zh stan

5 from the introduct
and w

from this pool 240 words we
lists. The 20 lsts of 12 words
within list associations. The d 3
from the pool printed in a "a;’;%f
confidence rating,

Visual presentation was by Kodak projector timed by a Lafayette repea
interval timer and auditory presentarion was over headphones from a Sony stes
tape recorder.  The presentation rate was kepr con
taping at the same rate as the projector was bei
sec. per word,

onition test consiste words

Z,

ith a box be each one for the

ot by reading the words for

11

progress =d which w A i.i

Design and ?fs}vérgfz?és

The variables in this experiment were modality of presentatic
rest of each G? the free-recall lists thara

3

, or 1o
biect received 1 and the random a}i’é\,f in

which the lists were assi ;ai o the tested and nonetested o

was a between-subjects varishle as was order of tested and not
session. Each subject rauei d 20 lists and, by one of six different random {}355 s,
each list was either tested or not tested immediately afrer gfﬁ&ﬁi}?f*‘iﬁ?} R@;&fﬁ
less of modality, if the list was to be tesred, the subject was shown 3 i;&&,’i*zi?ﬁ
mark by slide projector in cadence with the last word in the list. 1f the list was
not 1o be tested the subject saw 2
subject 10 nof recall the list and from
writing, on the recall sheer for the list,

git number which served o cue the

recall or for number %zz?:;{raitz%r;

Hach of the 20 lists subject receis
non-tested condition @s‘s:f ﬁr;e lists w
random orders of presentation of g_?:zf 10
tested were generated from a able of randos
were mirror images of the original three s
order w

ould be non-tesred in the correspond

call and aumber subtracrion was written on a
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gre ; al at
and were given standard free recall instructions excepr that, for
lists, they were told we were interested in the effects of the list

Iy in the order of ar

Subjects we
the laboratory
the non-tested
presentation on the number subtraction. They were given no indication that a

final recognition test é; hs 5 would be given, and sbout 1 min. after the end
of the last 60-sec. period the subject was given {he; booklet containing the final
recognition test and instructed to attend to each word on the rest and mark 2
confidence rating for each word. The confidence rating was a G-point scale,

with 1 being very sure the word was a list word and 6 being very sure the word

assigned to conditions alternat

£
<28

was not a list word. The subjects were given ample time 1o finish the test—
about 25 min. on the average. Data from two subjects, one in each modality,
could not be used because of 2 failure to follow directions either on immediate
free recall or on the recognition rest,

REsULTS AND Discussion
Immedinte Fres Recall
Because of the dara lost from the two subjects, each of the analyses described
below was an analysis of variance for unequal Ns using proportional weighting
(Lindquist, 1953). The immediate recall data were analyzed by collapsing
across all 10 of the lists that were tested immediately after presentation. These
funcrion of serial position.

data are shown in Fig 1 asa

(LA B v
n
3
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w5\ 7 Fig. 1. Mean immediawe recall of the
2 4 1% recalled lists for auditory and visual
o ) / presentation
ey 3 \xg,at\wf"“
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Lo
Obviou

pfe-@e%rag;ﬁ;’g
ree recall dara

i ;gﬁ exfz:pz' f";s first,
%‘?V the s

superior gseffﬁfmaggé at e
This unu Z
maore strice method in which on

1 finding was

vielded the same patrern of resulis.
auditory superiority over the middie

Mobley (1976) found a much more
procedure.  Nevertheless, looki
the standard auditory superiority present, wit
comparable 1o prior studies,

Delayed Recognition Data
The data of primaty importance to the present study were those from the
delayed recognirion test. The confidence ratings for all the 240 g_zzfsf%m&; words
were transformed 1o give a & score for each sub f h zerial position of
the tested and non-tested lists. This 47 sco ated a8 a 7 score, with
the standard deviation being that of the d of confidence ratings from
both old and new words from the recognition test.  The mean of the 10 items
from a given serial position {across lists) served as one mean and the mean of all
tures served as the other mean.  Although an fzias% variznce was done on

these scores, the data shown in Fig

1

0.8
o 0.7
0.6
0.4

3.8 {M) and 9-12 (B} in order 1o provide a

the experimental effects. The analysis consisted
test (2} W order (6) 3 serial position {12} design

( fest-non-
hre g he main effect of

a‘sé{fr was not gigﬁifiiaﬁt nor did ir interace with any other variable, §f§§§?€£§i‘u

ﬁ&?«iﬁﬂtﬁﬁ izixs gener @E} {%‘mg
rested lists yielded a slight posic

non-tested

non-tested lsts showed no deteceab a
lists showed a marked decline or negative recency effect over the rerminal posi-
tions. These lawzer findings ref i i ' 3
non-tested X modality {Fuq e =
With one notable f‘:&iézg}uf
and extend the findings of the E{zgj a
recall, with the exception being :
periority for the terminal positio

i
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show only a very slight auditory superiority on these positions.  This apparently
oeourred because the visual a:é}szézﬁze}g failed 1o show a negative recency effect
in the present study while, in the non-contingent fin t
Engle and Mobley study, the visual condition show 55 a very marked negative
recency effecc. We feel thar this Is not a crivical discrepancy in the dam from
the vwo srudies since they come from all the irems presented on the tested lists
and, as will be demonstrated below, the data are considerably different when
only obtained for items given successful recall on the tested lists. The critical
comparison between the two st ference for the recency
position of the non-tested lists, and the present data agree with those of Engle
and Mobley in showing visual superiority on these iterns. This seems to indi-
cate that auditory recency items are encoded less well at the time of inpur than
visual recency irems despite the facr that more auditory recency items are recalled
immediately after lat presenration.

But what about the long-term memory str fﬁgf‘" of those irems that were re-
called from the lists given the immediate test?  This can be measurec E‘f’ looking
at the final recognition performance of Ehi)&i‘ irems the subjects were successful
at recalling on the immediate free recall Mean confidence rating was used
instead of 4" because the number of items contributing data varied as a function
of serial position and modality condition. This seemed t0 make the analysis
very sensitive to any violations of f%:ze assumptions required for calculation of
4. These data are shown in Fig mean confidence rating plorted a5 2

dies is the modaliry

CR

.

MEAN
Pl M fa T T )
BoRY OO D0 Y b £ C3
PSSO i lihes

»

M

lote, first of all, thar

both functions have very strong negative € recency @igagﬁ despire the fact that
the data for all items regardless of recall contingency (Fig 2) fx%z;szzeaé 3
positive recency effect. This demonstrates again s“%as whether a positive or
negative recency effect is observed on a final recognition test is determined by
whether performance is measured f:z;mfsg ent Of non-contingent on successful
f:i}“ﬁ on i%e ég%ﬁsééaza test %f cf, mw 1974b3 ‘

function of serial position and modality of presentation

"" oy

srrmance of the visual condition over
the last 7 zerial positios noa afirmed the nha

[

— 32
e

audiz z;é} ?fféﬁﬁ{cﬁ irems

that serial position i 2, ¢
7343, So, even th x;ésa;f; SCERCY Hems
recalled on the imo ory items were recog-

nized less well on the

gﬁifﬁiaﬁv imporant
since the ﬁu} iisﬁf;ﬁcﬁﬁt ana i

y
E:Pﬁi;}gi{ﬁiiiaﬁi data failed o show
positions of the tested lims
reco gf‘gmﬁﬁ contingent on successful
much more reflective of long-term memory
ular conditdon while the non-contingent
analysis is more reflective of the gamber of items from a condition thar the sub-
ject can recognize. The data in Fig 3 seem 1o buttress the arguments of Engle
and Mobley (1976) and the arguments presented here thar auditory recency
zf{:fﬁs are encoded less well than visual rems.

The data could result from s 'P‘%"éff?i fi&iii}i‘i It could be that, since more
auditory than visual recency irems are recalled on immediate free recall, more
auditory items are strengthened by the act of rsssﬁi than visnal items, but the
act of recall strengthens the long-term trace of the visual frems more than it
does the trace of the anditory items.  An alternative explanation is thar, even
though more auditory items are available for immediate free recall, these items
are epcoded less extensively than are the visual irems and the less extensive
encoding would ieaﬁ w0 a weaker long-tern memory trace,  This latter hy-
pothesis certainly dovetails nicely with the Craik and Lockbart {1572) proposal
but, in all likelihood, both factors are operating to some exzent since o 4

We vsﬁ;:aid argue that the analysi
recall on the imumediate free recall is

strength of a given irem in a

nce the 4
showed clear stasé superiority only for the last

ency aﬁgjws in Fig. 3 showed visual superiority

g that the act of recall may have differen-

scores for the non-tested lis
four positions while the o
over the last seven positions in
tial effects on auditorily and azw&ib pr@m;cé irems,
Engle and Mobley
term Memory, and now
the concepts of a prelin
{1965} and within th

e
by Craik and Lockhart

store would retain speech so Jj sec, the manner
in which the rermioal ftems are ??Cﬁ:i’:“‘ é w ﬁéé probably
have the effect of causing the su Di”ﬂ £ Ve a *Eié:é{ﬁi}?{ o

the auditory recency
tensive encoding (€
, be more av
hut would be recog
recall m‘g interact with
of a richly encoded itemn more than i

recall enhances the trace
t does for a su ?&:ﬁi&ﬁééy encoded item.

g if
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One problem that m
the length of time that the prelingu
itemms. Crowder and Morton (1969

which would cerrainly not be sufficient w0
recall list at the currene rate of 1.1 sec. per item,
the length of retention and the number of irems sto
auditory store are éﬁ‘ﬂmiafé somewt
longer and in |

controlled Ffi;iﬁgi“&,i’; au
35

¢ be resolved wi 1:“1 the current concepruahizanion s
i store can féfa%ﬁ s:hg% fm’t‘fﬂésa*

d in the ;;fe,iziz;gzisiii
the items, with words

t by the natre ¢
This idea of a flexible and stra-
was proposed by Aaronson
(1974 ) in a general model of aud sory memoty and cerrainly seems de-
sirable in explaining the modality effects in short-term and long-term memory
obrained in this as well as other recent papers,
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