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Voice change in the stimulus suffix effect:
Are the effects structural or strategic?
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The literature on the stimulus suffix effect shows that if the suffix is presented in a voice
different from that in which the list items are presented, there is less of & decrement in list re-
call than if the suffix is presented in the same voles, This experiment sttempted to answer the
question of whether this variable diminishes the suffix effect because of attentions] factors or
because of structural properties of echole memory. SBubjects received Usts of digits in a male
voice and either a tone, same-volce suffix, or different-voice suffix. Subjects received sither the
same suffix for all lists or two different suffizxes, Those subjecte given two suffixes and those
glven two tones wers sither forced to discriminate between them or had no discrimination re-
quirement, The resulte demonstrated that voice change has both attentional and stractural cone
sequences on the suffix effect, with the attentional factors being confined to the preterminal
positions and the structural factors being confined to the last position or two,

The principle technique for studying echoic or audi-
tory sensory memory is the suffix procedure, in which a
redundant nonrecalled speech sound is appended to the
end of a short st of spoken items that are to be recalled
in a generally serial fashion. The typical finding is
decrement in recall for the last few items in the suffix
lists, compared with recall for lists with no suffix.
Although this technigue is not without its skeptics
{cf. Kahneman, 1973), it has been by far the most com-
mon instrument vsed to study echolc memory since its
introduction by Crowder and Morton (1969), Crowder
and his collesgues have attempted to determine the
characteristics of echoic memory by varying the nature
of the list items and the suffix and temporal relation-
ship between them.

In 1972, Crowder described the following charac-
teristics of echoic memory as determined by using the
suffix procedure: (1) echoic memory appears to be
speech specific, since nonspeech sounds cause no decre-
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ment in recall, (2) echoic w
information about physical |
{3) semantic content does not seem to be important to
echolc memory, since the suffix can be any speech
sound, such as backward speech, words, digits, zmriﬁ even
the word “recall,” and (4) the store appears to retain
mostly vowel information or o retain vowel izﬁzizmﬁn‘a:ﬁs»
tion longer (Darwin & Baddeley, 1974).

There is now controversy surrounding each of these
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& Walters, 1983), Much of this controversy stems
from: (1) the word of Spoehr and Corin {1978), in
whid& a silent but lip-read suffix led to a reduction in
recall, (2) the work of Ayres, Jonides, Reitman, Egan,
and wawd {1979}, in which the observation of a suffix
effect when the nasally spoken sound “wa" was used as
a suffix depended on how the subject was set to inter
pret the sound, and {3} the work of Salter and Colley
{1977y, in which the semantic relatedness of the suffix
and lst items had an effect on the magnitude of the
suffix effect.

It is ouwr

contention that much wf this controversy

arises from two erroneous lines of thought, One is
that, because two conditions give a stmilar patierm
of memory performance, they are necessaril
sult of the sa underlving  mechar
course, i85 a g non sequitur, Never
knowledge, none of the disconfirming
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mance for the suffix a,.a:nmgma Mﬁ‘iammg Mmm pre-
sented by Morton (1976} and by Morton, Marcus,
Ottley (1981), Balota and Engle (1981) demonst
that, whereas the suffix effect may extend over the las
5-6 serial positions, the preterminal effect is influenced
by practice and by presentation rate and the effect for
the terminal serial position is unaffected by these
varighles, We concluded there that “the” suffix effect is
a result of both attentional and structural factors, with
the preterminal effect being primarily attentional or
strategic and the terminal effect being primarily struc-
tural, that is, echoic, in nature.

It was our purpose here to test whether the effect
of one of the variables shown to influence the suffix
affect—physical similarity of the suffix and list ftems—
is mediated by attentional factors, structural factors, or
both, Morton, Crowder, and Prussin (1971) showed
that changes in the pitch of the voice {from male to
female or vice versa) from the list to the suffix caused
g yeduced suffix effect. Crowder (1978) interpreted
this effect of voic
sulting from reduced erasure of the echoic trace bec
of reduced physical similarity, much as visual masking s
affected by similarity between a target and mask.
However, Flmes {1974} and Watkins and Watkins
(1980} both interpreted the results of their studies as
reflecting attentional rather than structural factors. As

Watkins and Watkins stated, “The interpretation we
favor is that a volce change for the suffix enables the
subject to give it attention. If the subject is able to
capitalize on a difference in voice quality to help him to
ignore the suffix, then presumably the list items will
suffer less interference” (p. 304

The experiment reported here was an altempt to
investigate whether presenting the suffix in a voice
different from that in which the list items are presented
brings about the reduced suffix effect through atten-
tional or structural mechanisms, or both. Our hypothesis
was that varying the degree to which the suffix demands
attention should interact with the effect of changing the
voice in Whi:::i‘ﬁ the suffix is presented if the attentional
view is correct. In other wouds, if a condition requires
that more auummx bie paid to the suffix, then changing
the voice in which the suffix is presented should lead to
less of a reduction in the suffix effect. By Watking and
Watking' reasoning, the subject would still have to attend
to the suffix in spite of the voice change. If changing the
voice in which the suffix is presented has stroctural
wma*q‘@wm then manipulating the attentional de-
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RESULTS

Analysis was restricted to the data collected from a
particular set of 40 lsts-by design, the same 40 lists
from each of five suffix conditions. The lsts contribut-
ing to the analysis were those presented among the
final 80 that were assigned the suffix “Go” (700 Hz)
when Hmv appeared in the wvariable-suffix conditions
(tone-discrimination condition). Again hy design, 20
of the lists ended with the suffix “Go” spoken in the
same voice in which the digits had been spoken and 20
ended with “Go™ spoken in the different voice, Lists in
the tone condition were voked to the same- and different-
voice lists in the su conditions, and were so desig-
nated in the analysis. The recall performance was assessed
using an all-or-none scoring procedure typically used in
suffix effect studies. The subjects were given credit for
a correct response when, and «mlv when, the correct
digit was recalled in the corre position.

The data were first analyzed in an analysis of variance
(ANOVA), with the factors being suffix/tone (8/T)
condition (5}, voice {2), and serial position (8), This
analysis resulted in all being significant (p <001},
with main effects M ST condition [F(4,124) = 6.63,
MBe = 144.21, voice [F(1,17 wi“} 6476, MSe = 6.7],
and serial position H’“ 7.868) = 193.5, MSe = m 1} and
with interactions of $/T condition and voice [F(4.1
6.8, MSe = 6.7}, condition and serial position |
= .08, MSe 91, voice and serial position [F(7,868)
= 2797, MS 31, md condition, m5 o, and serial
position [F(28.868) = 437, MSe = 2,3]. Since this
analysis was too gl‘mm}h to aik:sw us tor immk at the effects
Wg"ﬁ:){%maaimd m the beginning of the experiment, finer
grained anab were performed. Newman-Keuls com-
parisons ﬁmwm% that the mmgxm%u suffix condition did not
differ from the variable-suf mimm fscrimination condi-
ton at any single serial position (all p v
than 25) for either same or mﬁue t volce conditions.
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another mean for Positions 7 and § m; each mmhwm
and each subject. In additi
effect for each of the voice co
subtracting the mean recall in
A
dividing by the mean recall in that tone condition, and
multiplying by 100, Inspection of these data in Table 1
and the data in Figure 1 demonstrates several points
relevant to the question of whether changes in the suffix
effect brought about by changing the voice in which the
suffix is presented are mediated by attentional or strue.
tural factors. In the no-discrimination condition, that
condition most closely approxis H,m;‘;p other studies
ﬂmt %mw& mzmia“;mﬁ m» e hmym on the
ions
gm& rise m a s»;ufﬁx L,fﬂm, over mrmmai «MM pmiwmimé
serial positions. However, the different-voice suffix
clearly leads to less of a decrement, over both terminal
and preterminal positions, than does the samevoice
suffix. There is a decrease in the magritude of the rela
tive suffix effect for both preterminal and terminal
positions with the different-voice suffin, but the de-
crease is obviously greater over the terminal positions.
Looking now at the recall data for when the subjects
had to perform the discrimination task on the suffixes
and tones, we can see that, compared with the no-
discrimination condition, there is a general decrement in
performance for all three conditions. Comparing the
relative suffix effects fcm the two discrimination condi-
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Figure 1. Mean number of digits recalled as a function of
the voice in which the seffix was presented, whether or not the
list was followed by a suflix and whether or not the subject had
to discrisainate between the different suffixes.
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Table 1

Mean Recall gnd Relative Suffix

in Percent) From Preterminal (363 and Terminal {

7 and 8 Serial

Positions for ﬁw Diserimination and Mo-Discrimination Conditions

Mo-Discrimination Task

Diserimination T

Termiy

1al Positions

Preterminal Positions

Condition Mean Recall REE Mean Hecall HEE Mear
Tone 15,22 14,46
Different Volce 12.40 1140
Same YVoio 9.10 8.00

tions in Table 1, we see an interesting pattern of results.
First of all, we see that requiring sub to attend to
the suffix had comparatively little impact on the suffix
effect for the terminal positions. W@ also see that, with
both the discrimination and nc rimination tasks, the

terminal suffix effect for the it voice was about
half that for the same-voice suffix. The m%zﬂ"w suffin
effect for the preterminal positior ¢ ifferent, but
somew hat ama;hmdmp p@ %:em %31 resu m fkﬁ dmj}mm ﬁm

tion in the magnitude of the preterminal suffix effect
for the same-voice condition. This is misleading he-
use, in actuality, the discrimination task led to a greater
decrease in the mean recall performance in the tone and
differentvoice conditions than in the same-voice con-
dition, Whereas there is comparatively little change
in the same-voice condition, th wge in the baseline
condition, that {s, the tone condition, leads to a smaller
wk“mw suffix effect. Since the discrimination require-
ment led to about the same decrement for the diﬂuwm
voice condit m]u as for the tone condition over the
terminal ¢ %, the magnitude of the different
voice preterminal suffin is about the same as that of the
ne-discrimination condition. Table 2 shows the differ-
ence in mean recall between the discrimination and no-
discrimination conditions over the preterminal and
terminal positions for the tone, . niwvoice, and
voice conditions, There we can see that the effect
discrimination task was minimal on recall
terminal positions and only slightly
terminal positions in the same.

k1

s the
targer for the pre-
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Tahle 2
Difference in the Mean Recall Scores Between the
Discrimination and No-Discrimination Tasks §
the Preterminal and Terminal Positions for the
Tone, Different-Voice, and

Same-Voice Conditions
Pretermingd Terminal
Condition Positions Positions
Tone 6
Different Voice 1000
Same Voice 1.10

Hne-
F the

- mean suff

the impact of the discrimination task was sizable o
recall from the preterminal positions in the be
tone condition and the different-voice suffix condition.

Thus, we can draw several conclusions about the
impact of requiring the subject to attend to the suffix.
Pirst, there is litle or nc mi on the recall from
terminal g‘mﬁmicmﬁ for eit f the two voice wm’ia
"r»mm Hﬁw«, is mm

=

wiiw f:fi”m MT mﬁ%m of
addition, for both disormi
minal suffix effect in the ¢
about half that for the same-voice cor zmmm Bee
although there was a sizable effect of discrimination on
the recall from the Wa} wrnnm% pw umm@; in the tone and
the ’ i

tifferent-voic
the preterminal recall 1
result was that p &m‘zﬁﬁ‘uﬁ pmwnmn v both the
tone and the different-voice conditions was more lke
that in the same-voice condition.

We are led to conclude that the attentional demands
resulting from the discrimination task interact with the
physical similarity of the suffix to the lst ftems only
over the preterminal positions. The suffix effect for the
terminal positions in each of the two voice conditions
appears to be unaffected by secondary task demands
like those in the discrimination task. These conclusions
were supported by ANOVAz, with the serialposition
factor represented by the means of Positions 3-6 as one
level and the means of Positions 7 and 8 as the other
level, One analysis, which excluded the tone conditions
resulted in the significant conditions x vo
position interaction shown in Figure 1 and Table
[F(1,83) = 4606, MBe = 165, 041, and a
ond analysis of tone condition, with
crimination, vielded a significant condition
pmitiﬂm interaction [F(1,42) = |
p <0051, This is clearly shown in
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v serial
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DISCUSSTON

The purpose of this experiment was to investigate the
cause of the decrease in the magnitude of the s stimulus
suffiv. effect when the suffix is presented in o voice
different from that in which the bst items are pre-




hether the dec

of structural
or of attention
801 had
quite str
factors are é’.xm&mr«‘ : g :

hut that each is im "?()H,Ml over & d waﬁ ;mw u?
itic i“mm«;:‘stimm. Forcing attention to a
‘mﬁ o a?ﬂm vﬁfﬁ,u over i“w

mate posi-
tors that are

mmm;@; independent of auditory gsensory |
The fact that the difference :
different-voice conditions for the dwm sl p
not at all dxzmww%wi when attention was for
suffix. makes several points at
the stimulus suffix proced

[

18 Was
to the
yout echole memory and
This finding lends support
is really two difs
s of the suffix

to the noton that “the” suffix effe
ferent effe

that ¢

and

s
= &
T

mmg‘:‘m of oic memory,
study  suggests that voice
‘%‘m &;Z“‘mz‘m;:ﬂ impact of the

,%m.ﬂ Hzm of ¢
contention that e
that new incoming info
along certain pixwu% dimensions
sented by Hmw
What is the
and, sp x:‘m(ﬁi , huw d
affect the decrement in perfo
not designed to answer th
we can only specula ,
cause preterminal decrements in performance in
two, not mutually exclusive, ways. One way would
that in which attending to the suffix caused th
to be encoded such that s frace would cause pmm Ve
interference at the time of recall. Let us assume that all
stimulus  dnputs coming over g nominally attended
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the “deeper” or more elaborate the analvsis, the stroy
the resulting memory trace for that mg;m {OFf course,
this is the backbone of an approach taken by Craik &
Lockhart, 1972.) Any factor that caused the suffix to be
analyzed would result in a trace that
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The other manner in which attending to the suffix
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that, very simply, it woul wdm & the amount of alten-
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