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Experiment I studied short-term memery {STM) for auditorily presented five word
sequences as a function of acoustic and semantic similarity. There was a large adverse
effect of acoustic similarity on STM (72-3 per cent.) whichk was significantly greater .
{p < oco1) than the small (6-3 per cent.) but reliable effect (p < 0-05} of semantic

Experiment 11 compared STM for sequences of words which had a similar letter struc-
ture (formal similarity) but were pronounced differently, with acoustically similar but
formally dissimilar words and with control sequences. There was a significant effect of
acoustic but not of formal simtliarity. _ )

Experiment III replicated the acoustic similarity effect found in Experiment I using
visual instead of auditory presentation. Again a large and significant effect of acoustic
similarity was shown.

INTRODUCTION

In a series of short-term memory (STM) experiments Conrad (1963, 1964} has shown
that sequences of items which are hard to discriminate in noise are also hard to remember,
even though presented visually., Analogous efects of i-utra-]istpmplanty have also been
shown in long-term memory (LTM) where several types of similarity have proved to be
relevant incloding similarity of letter structure (Horowitz; 1o6r) and of meaning

nderwood and Goad, 1951; Baddeley and Dale, 1566} - However, Baddeley and Dale

ggﬁﬁ} using paired-associate learning failed to show an equivalent effect of semantic
similarity in STM and suggested that STM may differ from LTM in relying more on
acoustic ¢cnes and much less on the meaning of the material to be retained. The present
study uses the method of serial recall to explore furtber the role of similarity in STM.
Experiment I compares the influence of acoustic similarity on ordered STM for word

sequences with that of semantic similarity.

EXPERIMENT 1
MzeTEOD
Design
A separate group of subjects did each of two conditions, A and B. Both groups

attempted to recall 24 sequences of five words. In condition A these comprised 12 drawn
from a set of eight acoustically similar words {mad, man, mat, cap, ¢ad, can, cat, cap)

and 12 from a control set of acoustically different words of equal Thorndike-Lorge

frequency (Thorndike and Lorge, 1944} {cow, day, bar, few, hot, pen, sup, pit). In
Condition B, 12 sequences were drawn from a set of eight adjectives with similar meamngs

(big, long, broad, great, high
different words of equal Thomndike-Lorge frequency (old, deep, foul, late, safe, hot, strong,
thin). All sequences were drawn at random with the constraint that no word appeared

more than once in the same sequence. Similar and different sequences were presented
in the same random order in both conditions.

Procadure

Subjects were tested in gronps of about 20. 'Word sequences were presented by tape

recorder at & rate of one word per sec, and subjects were allowed 20 sec. to write their

ordered responses, To maximize response availability the relevant sets of words were.

written on cards and both sets were visible throughout the test session. Subjects were

instructed that no sequence would ¢ontain words from more than one set but were not

told before each sequence which set would be involved. A listening test was given both

, talt, large, wide} and 12 from a set of eight semantically -
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before and after the memory test to ensure that subjects were hearing words
: correctly.
The 16 relevant words were presented in random order and subjects ‘fere allowed s seg
per word to copy them.‘ Two Condition A subjects did not score perfectly and were
fﬁﬂﬂé&% %}gawgg 2: suh_]f:ci‘.s deundg:mn A and 2x in Condition B. Hopusewives from
A ELL UL subject panel served as subjects.  These were paid for participas
assigned haphazardly to one of the two conditions. P participation and were

ResvLTs

Performance was scored in terms of perceniage correct sequen i
5 SC ces, and sinc
were not normally distributed they were analysed using non*pz?-ameh-ic tests. e

Acoustic similarify. A mean of 96 per cent. of the acoustically simj
. € ¥ similar sequences were
correctly reproduced (range 0-33-3), compared with 821 per cent. of the cozet?ol sequences
{range 58-3-300). Since there is no overiap between the two distributions, the difference
is clearly highly statistically significant, p < o-001.

Semantic similarity. The mean score for semantically similar :
¥ si . sequences was H4-
per cent. correct (range 16-7—-100), and that for conmtrol sequences wgs 7I-0 per cegg
(range 16-7-100}. Although the mean difference is only 6:3 per cent. a Wilcoxon teat
indicates that it is statistically significant, ¢ < o-os.

Comparing acoustic and semantic similarity, The mean differenc i

o . & between acousticall

slfrm]ar and control sequences was 725 per cent. (range s0-0-91-%). The equivalent vaﬁe:c.!;:ar

gh :ema,ut:l_l: 51_1itjula:nt}r v:;has 63 p:r cegzééra?ge 0-41+7). Since there is no overlap between
two distributions, the BT & o ic similarity i isti ;

a5 o grea acoustic similarity is clearly statistically sig-

These results suggest that STM for word sequences shows a ] intra-
sequence acoustic similarity compared with mEr a slight effect rgfa.smnswe e‘tﬁ;c:igﬂi%
In fact, however, Experiment I confounds acoustic and formal similarity, since the words
which sound alike do so because they have letters in common. Since formal similari
&h:l;:ﬁf? t:éLaImed tc1:r: have a marked effect on verbal learning (Horowitz, 1961) it is cleasly
oy tz to E?)P?E?s.ﬂ its effect on STM from that of acoustic simmilarity. Experiment IT

ExpERIMENT II -

MeTHOD
Deastgn

All subjects attempted to recall 24 five-word sequences, comprising i

drawn at rax}dom by sampling without replacemei% from each Io)?sthrgeemsgetg f}iqgv?rge:
Set A comprised five words whick were acoustically similar bat relatively dissimilar in
letter-structure (bought, sort, taut, caught, wart), Set B comprised five words with similar
letter structure but relatively dissimilar pronunciation (rough, cough, through, dough
bough) and Set C comprised five words of approximately equal Thorndike-Lorge ﬁ:&qmm:};
11.:'::» sets A and B, presenting a roughly equivalent degree of spelling difficulty due to unusual

tier structure or occurrence of homophones (e.g. caught-court, dough-doe), but which
both sound and look relatively dissimilar (plea, {riend, sleigh, row, boaxd),

Procedure

__The 24 sequences were presented in random ordér to a gron i

In Experiment I presentation was anditory, the rate was nngt;r w::]?r:i} fpg ;uﬁ:?b]ei:
were allowed 20 sec. to write their responses. To maximize response availability the
three sets of words were written on cards which were visible throughout the test session
T:a prevent the use of position on the card as a cue, four cards were used, each with a..
dzfferent order and were interchanged frequently., Again listening tests were given before
::&ierait:g E: Er'lEm :xperiruent;d In each test, the 15 words were read ont in random

ect was i j

scored pertoetly Ggl N tests?w' 5 sec. to write down what she heard. All 17 subjects

Resvrzs

Mean recall scores were as follows, acoﬁ'sticaﬂy gimilar words 36- cent. correc
Eet-]uenc,es {range o100}, formally similar 558 per cent. (range 2 5+g—15mﬂ?rcnuﬁ'ol wnrd;
gr% per cent. {ra.nge_ I2:5-100}. Comparison using the Wilcoxon test showed that
perioripance on acoustically similar sequences was significantly poorer than performance
on either control sequences, ¢ < 6001, or formally simifar sequences, p < 0-0r. There
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was no significant difference between performance on formally similar and control

5.

The general level of differs from I in being higher for
acoustically similar sequences but lower for control sequences. The acoustically similaz
sequences are probably easier for twa reasons. First, they are selected from a set of
five instead of eight items, which seems likely to reduce both degree Of inter-item
confusion and information load. Secondly the iters differ only in terms of the initial
sound, so that if the subject remembers only the initial letter, she can casily reconstruct
the sequence. This latter point also holds for the other two word sets since neither has
more than one word starting with the same letter, although reconstructing the control
words might take slightly longer since the latter part of these words have neither a
common sound nor & similar letter structure.  The fact tht the words wsed in this study
were less frequent than those used in Ex 1 and presented more difficulties due
to spelling and competition from homophanes probably accounts for the rather lower
performance on control sequences.

Although the set of acoustically similar words are more formally similar than would
e ideal, and the formally similar words are probably not as accustically distinctive as
the control list, it nevertheless scems fairly clear that acoustic rather than formal similarity
was the principal source of difficulty.,

However, both Experiment I and Experiment IT have used auditory preseatation so
that both resuifs are open to the objection that some of the acoustic effect may be due
to perceptual ervor. The listening tests used suggest that it is unlikely that very much

of the acoustic similarity effect is due to mishearing, but the possibility exists that some
of the effect may be due to the interaction of perceptual and memory loads, The following
experiment therefore attempts to replicate the acoustic similartty effect using visual
presentation.

Exreriuent 111
MszrHOD
Material
Twenty-four fve-word were prepared ising 12 drawn 4t
random from a set of 10 acoustically similar words (mad, maz, map, ma
cap, cat, cab), and 12 from a control set (pen, 1, day, bar, cow, sup, plt Bot tom, bun)
Each word was typed on a 4§ X 3} in. card.

Procedure

Subjects were tested individually; the e enter presented the material manually
at a rate of one word per sec. after which the subject attempted to write down the sequence
in the appropriate order. The two sets of words were visible throughont the experiment
to maximize response availability, and again several different arrangements of each set
were used. Ten young enlisted men served as subjects.

RESULTS

The mean recall score for acoustically similar sequences was I-7 per cent. {range
0-8-3) and for control Sequences was 58-3 per cent. (range 8-3-91-7). The clear difference
between the two types of sequence was shown by all 1o subjects and is thus highly
statistically significant, p < 0-00;

The overail level of performance was lower than that shown in Experiment I. The
question of whether this is due to the different method of presentation, the selection of
sequences from zo-word instead of eight-word sets or to the different type of subject
used is, however, beyond the scope of the present study.

Discusston

All three experiments agree in showing a largeand conslstent adve!se effect of acoustic
imilarity on orclered STM for words, and semantic

or formal similarity bas an effect of T’he rela i
of semantic similarity shown in Experiment 1 Uogether with the faxlure ‘of Baddeloy and
Dale (1966} to find an effect of semantic similatity amiong shmuh on STM for paired
associates suggests that subjects show ity in using
an almost exclusxvely aaonshc coding system for the short- tsrm remembering of dis-
connected abundant evidence that this is not true of LTM (Underwood,

105T; Underwood s.nd Goad. 1951; Baddeley, 1966; Baddeley and Dale, 1966).
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