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An irrelevant speech effect with
repeated and continuous background speech

DENNY C. LECOMPTE
Louisiana State University, Baton Rouge, Louisiana

The irrelevant speech effect is the impairment of task performance by the presentation of to-be
ignored speech stimuli. Typically, the irrelevant speech comprises a variety of sounds, but previous
research (e.g., Jones, Madden, & Miles, 1992)has suggested that the deleterious effect of background
speech is virtually eliminated if the speech comprises repetitions of a sound (e.g., "be, be, be") or a
single continuous sound (e.g., "beeeeeee"). Four experiments are reported that challenge this find
ing. Experiments 1, 2, and 4 show a substantial impairment in serial recall performance in the pres
ence of a repeated sound, and Experiments 3 and 4 show a similar impairment of serial recall in the
presence of a continuous sound. The relevance of these findings to several explanations of the
irrelevant speech effect is discussed.

An individual's ability to remember a series ofvisually
presented items is substantially impaired ifthe recall task
is undertaken within earshot of human speech (Jones,
1993; LeCompte, 1994). This impairment is known as the
irrelevant speech effect, and it occurs even when the sub
jects are directed to ignore the speech (cf. Jones, 1993).
The irrelevant speech effect bears a resemblance to the
somewhat better known phenomenon ofthe suffix effect,
in which recall of a series of auditorily presented items
is impaired by the presentation of an additional, irrele
vant auditory item (Morton, Crowder, & Prussin, 1971).

The similarity ofthe irrelevant speech effect and the suf
fix effect can be seen both in the procedures employed by
the two paradigms and in the findings resulting from these
paradigms. The procedures that produce these effects are
quite similar. In both cases, subjects are told to ignore ir
relevant auditory stimuli. Likewise, in both cases, serial
recall is typically used as the primary task, but the effects
have been shown with free recall as well (Engle, 1974;
LeCompte, 1994). Even some ofthe apparent differences
in experimental procedure are not true differences. For
example, typically, the to-be-remembered stimuli are au
ditory in the suffix effect paradigm and visual in the ir
relevant speech paradigm; however, a number of experi
ments have demonstrated an irrelevant speech effect with
spoken to-be-remembered lists (e.g., Salame & Baddeley,
1982).

Along the same lines, although the suffix item typi
cally follows the to-be-remembered list and the irrelevant
speech typically accompanies the to-be-remembered list,
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these practices have been violated in several experiments.
Thus, a number of experiments have been reported in
which a "suffix" occurs within (e.g., Greene 1989) the
to-be-remembered list, and other experiments have been
reported in which the irrelevant speech is presented en
tirely after the to-be-remembered list (e.g., LeCompte,
1994). Perhaps the most striking demonstration of the
blurry line between the two effects is a study by Watkins
and Sechler (1989). They discuss their results in terms of
the suffix effect, but several oftheir experiments include
a "suffix" item that is intermixed throughout the to-be
remembered list (although the to-be-ignored and the to
be-remembered items never occurred at the same time)
in what could easily be seen as a demonstration of the ir
relevant speech effect.

The similarity of the irrelevant speech effect and the
suffix effect is also illustrated by a number ofparallel find
ings. Specifically, both effects are strongly influenced by
changes in the physical characteristics of the irrelevant
stimuli such as spatial location and presentation "rhythm"
(Jones, 1993; Morton et aI., 1971); both effects occur even
when the irrelevant stimuli are devoid ofsemantic content
(e.g., LeCompte, 1994; Morton et aI., 1971); and both ef
fects have been demonstrated with nonspeech sounds
(Jones & Macken, 1993; Roberts, 1986). Finally, although
discussions ofthe suffix effect typically focus on impaired
recall ofthe end ofthe list, the impact ofthe suffix effect,
like that ofthe irrelevant speech effect, can usually be de
tected throughout most of the list (Penney, 1982).

Despite their similarities, the irrelevant speech effect
and the suffix effect are typically treated as separate phe
nomena by most researchers, and theoretical discussions
ofone do not address the other (e.g., Crowder, 1978; Jones,
1993; Salame & Baddeley, 1982). If these phenomena
can ultimately be shown to be different manifestations of
the same underlying cause, the separate theories that
exist for each phenomenon would have to be expanded to
include the other phenomenon or abandoned entirely
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(e.g., Baddeley, 1986). The purpose of the present work
was not to flesh out the theoretical ramifications of re
lating these two phenomena, but rather to address an em
pirical issue that is a logically prior step. Specifically, there
are a few discrepancies between the empirical findings
for the irrelevant speech effect and the empirical find
ings for the suffix effect. One such difference between
the two effects is the degree ofdisruption caused by a re
peated stimulus.

In the suffix effect paradigm, a single auditory item is
presented at the end ofthe list and greatly disrupts mem
ory for the list (e.g., Morton et aI., 1971). Somewhat para
doxically, presenting the suffix item several times (usually
two or three) does not increase the magnitude of the suf
fix effect (e.g., LeCompte & Watkins, 1995), and, in fact,
it has sometimes been shown to reduce the effect's mag
nitude (e.g., Crowder, 1978). Nevertheless, the effect of
a repeated suffix still causes considerable disruption to
subjects' recall relative to a no-suffix control condition.

In contrast, research within the irrelevant speech
effect paradigm has led some to conclude that there is
virtually no effect ofa repeated item. For instance, Jones,
Madden, and Miles (1992) concluded that "the effect
only occurs if there is variation in the phonology of the
speech stream" (p. 665). Likewise, Jones (1993), in a re
view of the irrelevant speech effect, states that "if the ir
relevant stream is made up of a repeated syllable, or ofa
continuous vowel-sound ... then no disruption of serial
recall occurs" (p. 93).

These conclusions are based on a number of experi
ments reported by Jones and his coIleagues (Jones, 1994;
Jones et aI., 1992; Jones & Macken, 1993). In all ofthese
experiments, the subjects had to recall visually presented
consonants or digits (Jones, 1994, also included digits that
were lip-read rather than presented graphicaIly) while
hearing various kinds ofbackground speech, all ofwhich
were irrelevant to the serial recaIl task. AIl of the exper
iments included a quiet control condition and other back
ground conditions, including (I) repetitions ofa single syl
lable, (2) continuous presentation ofa syllable, (3) various
syllables occurring randomly, (4) repetitions of a single
pure tone, and (5) various pure tones occurring randomly.
Relative to quiet, varied syllables and varied tones always
produced a statistically significant irrelevant speech ef
fect; however, only one of the eight experiments compar
ing quiet to a repeated syllable or tone produced a statis
tically significant difference (using an alpha-level of .05).
Furthermore, none of the experiments yielded a statisti
cally significant difference between quiet and continuous
presentation of a syllable. Finally, in all of these experi
ments, recall with a repeated background was superior to
recall with a varied background. These data seem to sug
gest that, unlike the suffix effect, a repeated stimulus does
not impair performance.

If the suffix effect and irrelevant speech effect are two
manifestations of the same phenomenon, how can these
seemingly disparate effects of a repeated item be ex
plained? A study by Morris and Jones (1990) on the ir-

relevant speech effect may provide a clue. Morris and
Jones exposed subjects to Italian speech sounds for 20 min
and then immediately used these speech sounds as back
ground speech while subjects tried to recall visuaIly pre
sented digits. They failed to find a significant irrelevant
speech effect and interpreted this finding as showing that
the subjects had habituated to the Italian speech.

If Morris and Jones are correct in interpreting their
study as an example of habituation to irrelevant speech,
then one possible explanation for the discrepant effect of
a repeated suffix item and repeated background speech
item is that people have a greater chance to habituate in
the irrelevant speech paradigm because the repeated stim
ulus occurs much more often. Watkins and Sechler (1989)
showed that there is little habituation to a standard end
of-list suffix within an experimental session, presumably
because it occurs too infrequently.

If habituation is, in fact, responsible for the lack of an
irrelevant speech effect with repeated stimuli, then pre
vention or reduction of such habituation to a repeated
stimulus should bring about a substantial irrelevant speech
effect.

EXPERIMENT 1

The habituation hypothesis was tested in Experi
ment I. Subjects tried to recaIl eight visuaIly presented
digits in serial order while hearing one of three back
ground conditions. In the quiet condition, there was no
background sound. In the varied-speech condition, sub
jects heard random permutations of eight different let
ters. In the repeated-speech condition, subjects heard the
same letter repeated eight times within a given list, but,
unlike previous experiments (Jones, 1994; Jones et aI.,
1992; Jones & Macken, 1993), the repeated item varied
from list to list in order to minimize the subjects' habit
uation to the speech sound. If habituation is responsible
for the lack of an irrelevant speech effect with repeated
stimuli, and if changing the repeated stimulus between
lists prevents habituation to the repeated stimulus, then
both the varied-speech and the repeated-speech condi
tions should show an irrelevant speech effect.

Method
Subjects. The subjects were 38 Louisiana State University under

graduates.
Materials and Design. The to-be-remembered stimuli were 60 ran

dom permutations of the digits 1:-8. Each list of digits was generated
separately for each subject. For each subject, the 60 digit-lists were di
vided into 20 blocks 00 lists each. Within every block, the 3 lists were
assigned randomly to three background conditions. In the silent con
dition, the subjects saw the digits with no accompanying sound. In the
varied-speech condition, the eight digits were always accompanied by
a random permutation of the letters B, F, J, K, L, M, Q, and R. These
permutations were determined separately for each list and for each sub
ject. In the repeated-speech condition, each of the eight digits in a given
list was accompanied by the same sound. For this condition, one of the
eight letters used in the varied-speech condition was chosen randomly
(with replacement) for each list.

Each of the eight letters used in the two speech conditions was dig
itally recorded in a male voice. Consequently, for every presentation of



a given letter, the computer played the same utterance through the head
phones. All of the letters were 485-495 msec in duration. All back
ground speech was presented at 75 dB(A).

Procedure. Each subject was seated in front ofan Apple Macintosh
Classic II microcomputer. Each subject wore headphones attached to
the computer through which the sound was played. Instructions pre
sented on the computer screen informed the subjects that they would
see and were to recall lists of digits and that they would sometimes hear
sounds in their headphones; however, the instructions emphasized that
the subjects should ignore anything they might hear and concentrate on
recalling the digits. After reading these instructions, the subjects
pressed a key to initiate the experiment.

Each trial ofthe experiment consisted ofeight digits presented in the
center of the computer screen in 72-point Courier font at an onset-to
onset rate of500 msec. There was no pause between digits. Some lists
were presented with a quiet background, some were accompanied by
a voice saying the names of eight different letters, and some were ac
companied by a voice saying the name ofone letter eight times. For the
speech conditions, the onset of each utterance was synchronized with
the presentation of one of the eight digits. Immediately after the pre
sentation of the final digit in each list, a row of eight, equally spaced
dots appeared on the screen. The computer's cursor was located im
mediately beneath the first dot. The subjects tried to recall the list in
the serial order in which it had been presented by typing numbers on
the computer keyboard. If a subject could not provide a number for a
particular serial position, he or she typed a "I" Each time a number or
a slash was typed, the cursor advanced to the next position. Striking
any other key on the keyboard had no effect on the screen but resulted
only in a brief tone. The subjects were therefore unable to backtrack
and change their answers once they had been entered. When a response
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was given for the eighth position, the screen cleared and, after a 2-sec
pause, the next list began.

Results
The data are summarized in Table 1. The standard ir

relevant speech effect was replicated-probability of
recall was reliably lower in the varied-speech condition
than in the quiet condition [t(37) = 6.40,p < .001]. Also,
as found by previous research (Jones, 1994; Jones et aI.,
1992; Jones & Macken, 1993), probability of recall was
reliably lower for the varied-speech condition than for
the repeated-speech condition [t(37) = 2.69, P '" .01].
However, in contrast to previous experiments, the prob
ability ofrecall was substantially and reliably lower in the
repeated-speech condition than in the quiet condition
[t(37) = 7.14,p<.001],afindingthatisconsistentwith
the hypothesis that previous failures to find an irrelevant
speech effect with repeated speech result from subjects'
habituating to the extensive repetition of the same item.

The data were also analyzed as a function ofserial po
sition (see Table 1). There was an interaction between
background condition and serial position [F(l4, 518) =
4.51, MSe = 0.006, P < .001]. A straightforward de
scription of this interaction would be that the basic irrel
evant speech effect is greater at the end ofthe list than at

Table 1
Probability of Recall for Each ofFour Experiments

and the Average of the Four Experiments as a Function
ofBackground Speech Condition and Serial Position

Serial Position

Condition 2 3 4 5 6 7 8 M

Experiment 1

Quiet .91 .86 .80 .76 .64 .56 .43 .48 .68
Varied .85 .74 .67 .59 .47 .38 .29 .35 .54
Repeated .89 .80 .74 .66 .52 .40 .28 .36 .58

Experiment 2

Quiet .90 .81 .75 .70 .57 .53 .44 .51 .65
Varied .82 .70 .58 .51 .39 .31 .26 .37 .49
Repeated .89 .79 .72 .62 .48 .38 .31 .42 .57

Experiment 3

Quiet .86 .79 .75 .67 .56 .73 .28 .39 .59
Varied .75 .66 .59 .54 .36 .29 .17 .25 .45
Continuous .86 .74 .67 .63 .47 .32 .20 .26 .52

Experiment 4

Quiet .89 .83 .79 .74 .60 .52 .44 .53 .67
Varied .80 .68 .62 .54 .42 .36 .31 .40 .52
Repeated .88 .81 .77 .71 .56 .48 .37 .43 .63
Continuous .89 .82 .77 .70 .56 .47 .38 .46 .63

Average Across All Four Experiments

Quiet .89 .82 .77 .72 .59 .59 .40 .48 .65
Varied .81.70 .62 .55 .41 .34 .26 .34 .50
Repeated* .89 .80 .74 .66 .52 .42 .32 .40 .59
Continuoust .88 .78 .72 .67 .52 .40 .29 .36 .58

Note-For all background speech conditions, the standard error associated with recall aver
aged across serial position (i.e., the last column in each row) is 0.02. *This condition was
not included in Experiment 3. tThis condition was not included in Experiments I and 2.
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the beginning of the list for both varied- and repeated
speech conditions, but that the difference between the
varied- and repeated-speech conditions is greater at the
beginning of the list than at the end of the list. This pat
tern was replicated in later experiments, but neither of
the existing theories that address this effect offer any in
sights into interaction effects of this sort (e.g., Jones,
1993; Salame & Baddeley, 1982).

EXPERIMENT 2

The data from Experiment I are consistent with the
habituation hypothesis. However, before adopting a ha
bituation explanation, it must be demonstrated that using
the same repeated item for every list will, as in previous
reports, fail to produce an irrelevant speech effect. Al
though that failure has been reported several times pre
viously (Jones, 1994; Jones et aI., 1992; Jones & Macken,
1993), it is always possible that minor differences in ma
terials or procedure between those experiments and the
present experiments would yield an irrelevant speech ef
fect, even when the same item is repeated throughout the
experiment.

Method
The method was identical to that of Experiment I with the sole ex

ception of the repeated-speech condition. Instead of randomly choos
ing a different letter for each list, a single letter was chosen randomly
(separately for each subject) and used for all 20 of the repeated-speech
lists. The subjects were 38 Louisiana State University undergraduates
who had not participated in Experiment I.

Results
The data are summarized in Table 1. Replicating Ex

periment 1, probability ofrecall was reliably lower in the
varied-speech condition than in the quiet condition
[1(37) = 6.49,p < .001] and probability ofrecall was re
liably lower for the varied-speech condition than for the
repeated-speech condition [1(37) = 3.92,p < .001]. Sur
prisingly, there was a substantial irrelevant speech effect
in the repeated-speech condition. Recall in the quiet con
dition exceeded that in the repeated-speech condition to
a reliable extent [1(37) = 6.14,p < .001].

To further examine the habituation hypothesis, Exper
iments I and 2 were analyzed as though they constituted
a single experiment. There was no evidence that the dif
ference between the quiet background and the repeated
background was greater in Experiment 1 than in Exper
iment 2 [F(2,148) = 1.l8,p '" .31]. Moreover, the level
of performance in the two repeated-speech conditions
did not differ to a statistically significant extent [1(74) =
0.26, P '" .80]. Thus, the evidence does not support the
habituation hypothesis.

As in Experiment I, serial position (see Table 1) in
teracted with background condition to a significant ex
tent[F(l4,518) = 3.25,MSe = O.Oll,p<.OOI].Although
it was less pronounced, the pattern ofdata was similar to
that observed in Experiment 1. The irrelevant speech ef
fect was larger at the end ofthe list, but the difference be-

tween the repeated- and varied-speech conditions was
larger at the beginning of the list.

EXPERIMENT 3

In contrast to previous reports, Experiments I and 2
showed a substantial irrelevant speech effect with a re
peated background stimulus. Given that the previous find
ing concerning a repeated sound was, at the very least, of
limited generality, Experiment 3 was designed to check
on a related finding-that is, that a single, continuously
presented stimulus fails to bring about an irrelevant speech
effect (Jones et aI., 1992). The experiment employed the
list-to-list variation used in Experiment I, although the
habituation hypothesis was not at issue in this experiment.
Thus, this experiment was similar to Experiment 1, but
instead of comparing quiet and varied speech with re
peated speech, quiet and varied speech were compared
with a speech background consisting of a single contin
uously uttered syllable.

Method
Subjects. The subjects were 34 Louisiana State University under

graduates.
Materials and Design. The to-be-remembered stimuli were 60 digit

lists generated as in Experiment I. The 60 lists were divided into 20
blocks of 3 lists each. The 3 lists in each block were assigned to three
conditions randomly and separately for each subject. The three condi
tions were quiet, continuous speech, and varied speech. In the quiet
condition, the digits were presented without any accompanying sound.
In the continuous-speech condition, the digits were accompanied by a
single utterance of one of four different vowel sounds: ee as in wheel,
ah as in/ather, ay as in pay, and oh as in boat. Each vowel sound was
generated by slicing a small segment from a digital recording ofa male
voice uttering each of the vowels, which was then copied and joined
end-to-end to create an unwavering sound lasting 4 sec. For each sub
ject, the choice of vowel was determined randomly for each list ofdig
its. Finally, in the varied-speech condition, the first, third, fifth, and
seventh digits were each accompanied by a different sound which con
tinued to the next digit. These sounds consisted of the first 900 msec
of one of the four utterances used in the continuous-speech condition.
The order of these sounds was determined randomly and separately for
each subject. All sounds were presented at 75 dB(A).

Procedure. The procedure was the same as that of Experiment I.

Results
The data are summarized in Table 1. Probability ofre

call in the quiet condition exceeded that in the varied
speech condition to a statistically reliable extent [1(33) =
5.71, P < .001]. Likewise, probability of recall in the
continuous-speech condition exceeded that in the varied
speech condition to a reliable extent [1(33) = 4.44, P <
.001]. The most important comparison, however, is be
tween the quiet condition and the continuous-speech
condition. Previous results would lead one to expect no
effect whatsoever (Jones et aI., 1992), but probability of
recall was reliably lower in the continuous-speech con
dition than in the quiet condition [1(33) = 4.17,p < .001],
thereby demonstrating an irrelevant speech effect with
continuous-speech stimuli.

The serial position data are summarized in Table I. As
in the first two experiments, there was a significant in-



teraction of background condition and serial position
[F(l4, 462) = 3.24, MSe = 0.007,p < .001] and the pat
tern ofdata was roughly the same. The irrelevant speech
effect was larger at the end of the list, but the difference
between the two speech conditions was larger at the be
ginning of the list.

EXPERIMENT 4

The first three experiments demonstrated an irrelevant
speech effect with repeated and continuous speech, find
ings that run counter to the prevailing wisdom. Because of
the surprising nature of these findings, a replication was
conducted. Consequently, Experiment 4 included a quiet
condition, a varied-speech condition, a repeated-speech
condition, and a continuous-speech condition, which al
lows for a comparison of the repeated- and continuous
speech conditions.

Method
Subjects. The subjects were 82 Louisiana State University under

graduates.
Materials and Design. The method was generally the same as in Ex

periment 3. There were 72 digit-lists rather than 60, and the lists were
divided into 18 blocks of4 lists each. The 4 lists in each block were as
signed to four conditions randomly and separately for each subject.
The four conditions were quiet, continuous speech, repeated speech,
and varied speech. In the continuous-speech condition, the list ofdigits
was accompanied by a single utterance of one of eight vowel sounds:
uh as in dove, 00 as in boot, ee as in wheel, ah as in/ather, ayas inpay,
aw as in paw, oh as in boat, and a as in cat. Each vowel sound was 4 sec
in duration and was generated in the same fashion as in Experiment 3.
The choice ofvowel was determined randomly for each digit list. In the
repeated-speech condition, each ofthe eight digits was accompanied by
a repetition of the same sound. The repeated sound consisted of the
first 490 msec of one of the eight utterances used in the continuous
speech condition. Also, as in the continuous-speech condition and as
comparable to Experiment 1, the choice of vowel was determined ran
domly for each digit list. Finally, in the varied-speech condition, each
digit was accompanied by a different sound. The sounds were the same
shortened vowels used in the repeated-speech condition. The order of
these sounds was determined randomly and separately for each subject.

Procedure. The procedure was the same as that of Experiment I.
The only difference was the inclusion of a continuous-speech condi
tion. In this condition, the long vowel sound began as the first of the
eight digits was presented.

Results
The results are summarized in Table 1. As in the previ

ous experiments, probability of recall was lower in the
varied-speech condition than in the quiet condition
[t(81) = 10.21, P < .001] and probability of recall in the
varied-speech condition exceeded that in both the repeated
speech [t(81) = 9.30, P < .001] and the continuous
speech conditions [t(81) = 10.60, P < .001]. Most im
portantly, this experiment replicated the findings of a
substantial irrelevant speech effect with both repeated
speech [t(81) = 3.96, P < .001] and continuous speech
[t(81) = 3.47, P < .001]. The difference between the
repeated-speech and continuous-speech conditions was
not statistically reliable [t(81) = 0.80,p"'" .43].

Serial position data are shown in Table I. Serial posi
tion and background condition interacted to a significant
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extent[F(21,1701) = 5.11,MSe = 0.008,p<.001]. The
pattern of the interaction is similar to that of the previ
ous experiments. The difference between quiet and the
three speech conditions is greatest at the end of the list,
especially for the repeated- and continuous-speech con
ditions. On the other hand, the difference between these
two conditions and the varied-speech condition was most
pronounced at the beginning of the list.

GENERAL DISCUSSION

Because of their procedural similarities, it seems reasonable to enter
tain the possibility that the suffix effect and the irrelevant speech effect
are two manifestations of the same underlying phenomenon. With this
view in mind, the purpose of these experiments was to reconcile the fact
that within the suffix paradigm, a repeated auditory stimulus causes a sub
stantial impairment to recall ofa list of auditory stimuli, whereas within
the irrelevant speech paradigm, a repeated auditory stimulus seemed to
cause no discernible impairment to recall ofa list ofvisual stimuli. Incon
trast to previous reports, Experiments I, 2, and 4 showed substantial im
pairment as a result of presenting the same speech sound repeatedly.Like
wise, Experiments 3 and 4 showed a substantial impairment as a result of
a continuously presented speech sound. Experiment 4 showed no differ
ence in the magnitude ofthe irrelevant speech effect for the repeated- and
continuous-speech backgrounds.

Why are the present data at odds with previously reported findings?
One response to that question is to attribute the difference in findings to
small differences in methodology between the experiments ofJones and
his colleagues (e.g., Jones & Macken, 1993; Jones et al., 1992)and the pre
sent experiments. Differences such as list length, the length of delay be
fore recall, and the synchronization between the background speech and
the to-be-remembered stimuli might account for the failure of Jones and
his colleagues to find an irrelevant speech effect with repeated and con
tinuous speech; nevertheless, Jones (1994) employed methodology very
similar to the present experiments and still concluded that repeated
speech produces no appreciable irrelevant speech effect. Although a
search for the critical factor or factors responsible for the different find
ings is certainly important, it is beyond the scope of this article.

With respect to the effect of repeated speech, another possible re
sponse to the discrepancy between the present results and those ofJones
and his colleagues is to argue that the two sets of data are not really at
odds. If the various hypothesis tests reported by Jones and his col
leagues (Jones, 1994; Jones & Macken, 1993; Jones et al., 1992) are
summarized, it appears that the repeated-speech condition failed to
produce an irrelevant speech effect in multiple experiments; however,
a closer examination of their data yields a different picture. Specifi
cally, across many of the experiments reported by Jones and his col
leagues, there is a small, but consistent, impairment of the repeated
speech condition relative to the quiet condition. In fact, in all but one
of the eight experiments comparing a repeated condition with a quiet
condition, there is some detrimental effect of the repeated stimulus: the
difference in probability of recall ranges from approximately .01 to ap
proximately .05, even though only one ofthe experiments yielded a sta
tistically significant effect. None ofthe experiments used more than 24
subjects, so the statistical power of these experiments was more limited
than that of the current experiments.

A study by Watkins and Sechler (1989) provides converging evi
dence that a repeated stimulus can have a substantial effect on serial
recall. They presented the word zero throughout an experiment in
which subjects were required to recall auditory lists in serial order (al
though the irrelevant zero never overlapped with the relevant auditory
stimuli). Relative to a quiet control condition, the repeated stimulus
had a large detrimental effect on recall performance.

Although an analysis ofprevious data suggests that the present find
ing ofan irrelevant speech effect with repeated speech might not really
be in contradiction to previous reports, the same cannot be said of the
present finding of an effect with continuous speech. In the experi
ments reported by Jones et al. (1992), there was no evidence of an ir
relevant speech effect with a continuous stimulus. The resolution of
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this discrepancy is not obvious. One possible reason is that some con
tinuous stimuli cause an irrelevant speech effect and some do not. As
mentioned before, variations in materials or procedures may be able to
account for the different results.

Regardless of why the present results differ from those reported
previously, these data are important theoretically. First, these data re
move one potential obstacle to a theoretical consolidation of the irrel
evant speech effect and suffix effect because they align the two effects
with respect to the impact of a repeated irrelevant stimulus. It is well
established that a repeated suffix has a substantial effect on auditory re
call (e.g., LeCompte & Watkins, 1995), and the present results demon
strate a substantial irrelevant speech effect with repeated stimuli. Like
wise, as the bottom panel of Table I shows, when the serial position
data are averaged across the four experiments, it is apparent that the ir
relevant speech effect is concentrated at the end of the list, which is con
sistent with the proposition that the suffix effect and the irrelevant
speech effect are related phenomena because the suffix effect also
tends to be concentrated at the end of the list (Morton et aI., 1971), al
though this pattern has not been found consistently in experiments on
the irrelevant speech effect (e.g., Salame & Baddeley, 1982). The con
sistent effects found in these experiments suggest that future research
should explore the relationship between irrelevant speech and serial
position.

The present data also replicate the finding that varied speech causes
greater impairment than repeated speech (e.g., Jones et aI., 1992). This
finding is also consistent with a single basis for the irrelevant speech
and suffix effects. LeCompte and Watkins (1995) showed that although
multiple suffix items usually fail to increase the suffix effect, such an
increase can be demonstrated if the different suffix items are spoken in
different voices. Thus, variation in the suffix items increases the suffix
effect. Jones and Macken (1993) showed that the increased impairment
found with varied speech can be achieved simply by varying the pitch
at which a single item is spoken (e.g., "ah" presented in four different
octaves), a manipulation similar to varying voice of presentation. The
reduced effect of repeated speech can be explained by invoking the
Gestalt principle of similarity (cf. LeCompte & Watkins, 1993, 1995):
perceptually similar stimuli are retained in primary memory as a group
and can, at least to some extent, be ignored as a group. This idea is related
to the concept of perceptual streaming, which has been applied to a
number of findings in primary memory (see Jones, 1994, and LeCompte
& Watkins, 1993).

These data are inconsistent, however, with certain other explanations
of the irrelevant speech effect. Jones et al. (1992) proposed an expla
nation of the irrelevant speech effect that makes the prediction that re
peated and continuous stimuli will have little or no effect on serial recall
of visually presented items. This changing-state hypothesis states that
background speech that varies or changes state will disrupt serial recall
because the order information inherent in the auditory stimuli will be
confused with the order information that subjects effortfully associate
with the visual stimuli. When the auditory stimulus is repeated or con
tinuous, it carries no order information; therefore, it cannot create any
confusion. Therefore, repeating a speech sound in the background
should not cause an irrelevant speech effect.

The present data imply, at the very least, that the changing-state hy
pothesis cannot serve as a complete explanation ofthe irrelevant speech
effect. Regarding the effect of repeated speech, Jones et al. (1992)
state that "for the intermittent 'ah' condition, a weak prediction is made,
such that a modest degree ofinterference will arise simply by virtue of
the change in energy of the signal from one utterance to the next"
(p. 653). Jones et al. do not provide any standard for evaluating whether
an effect is modest; however, using the effect size d (defined as the dif
ference between the two means of interest divided by their common
standard deviation), Cohen (1988) suggested that d values of .20, .50,
and .80 roughly correspond to small, medium, and large effects. In the
present experiments, comparisons ofthe quiet condition to the repeated
speech condition yielded d values of 1.17, 1.01, and 0.44 for Experi
ments 1, 2, and 4, respectively. Thus, two ofthe three would qualify as
a large effect, while the other would qualify as a medium effect. Further
more, these d values are similar to those for the comparison of quiet
and varied speech, which were 1.05, 1.07, 0.96, and 1.14 in Experi
ments 1, 2, 3, and 4, respectively.

Although the repeated-speech data seem to contradict the predic
tions of the changing-state hypothesis, the continuous-speech data
make an even stronger case against the hypothesis. Jones et al. (1992)
stated that "the changing state hypothesis makes a strong prediction for
the continuous 'ah' condition by anticipating no disruptive effect of the
type of speech" (p, 653). Thus, the presence of any effect whatsoever
in this condition is inconsistent with the changing-state hypothesis, and
the observed d values were 0.73 and 0.39 for Experiments 3 and 4,
respectively.

Although the data are damaging to the changing-state hypothesis,
they are not problematic for another explanation of the irrelevant
speech effect-the phonological store hypothesis. Salame and Badde
ley (1982) proposed that irrelevant speech impairs short-term memory
for visually presented materials because the visual stimuli are retained,
via rehearsal, in a phonological "store" and speech stimuli automati
cally enter this same store, which results in displacement of, or confu
sion with, the visual stimuli. The degree of interference depends on the
phonological similarity of the to-be-remembered visual items and the
irrelevant background speech.

This theory can account for the fact that the irrelevant speech effect
is smaller with a repeated stimulus by claiming that a repeated stimulus
contains relatively little phonological information, so opportunities for
confusion are limited, but if the repeated speech shares at least some
phonological information with the visual stimuli, there should be s<!me
interference. Recent data, however, suggest that phonological similar
ity plays little, if any, role in the irrelevant speech effect, thereby ques
tioning the core assumption of the phonological store theory (Jones &
Macken, 1995; LeCompte & Shaibe, 1995).

In conclusion, the experiments reported here demonstrate that al
though repeated- and continuous-speech backgrounds produce irrelevant
speech effects that are smaller than those produced by varied speech,
these effects remain substantial. This finding challenges the conclusion
drawn by some (e.g., Jones, 1993) that no such effect exists. By no means
do the present data imply that repeated and continuous backgrounds al
ways produce irrelevant speech effects, but the demonstration that such
effects can occur challenges the theoretical assertion ofthe changing-state
hypothesis that such large effects should not exist (Jones, 1993; Jones
et aI., 1992) and therefore significantly changes our picture of the irrele
vant speech effect.

REFERENCES

BADDELEY, A. D. (1986). Working memory. Oxford: Oxford University
Press.

COHEN, 1. (1988). Statistical power analysis for the behavioral sci
ences. Hillsdale, NJ: Erlbaum.

CROWDER, R. G. (1978). Mechanisms ofauditory backward masking in
the stimulus suffix effect. Psychological Review, 85, 502-524.

ENGLE, R. W. (1974). The modality effect: Is precategorical acoustic
storage responsible? Journal ofExperimental Psychology, 102, 824
829.

GREENE, R. L. (1989). Immediate serial recall ofmixed-modality lists.
Journal ofExperimental Psychology: Learning, Memory, & Cognition,
15, 266-274.

JONES, D. M. (1993). Objects, streams, and threads of auditory atten
tion. In A. D. Baddeley & L. Weiskrantz (Eds.), Attention: Selection,
awareness, and control (pp, 87-104). Oxford: Oxford University
Press, Clarendon Press.

JONES, D. M. (1994). Disruption of memory for lip-read lists by irrel
evant speech: Further support for the changing state hypothesis.
Quarterly Journal ofExperimental Psychology, 47A, 143-160.

JONES, D. M., & MACKEN, W.J. (1993). Irrelevant tones produce an ir
relevant speech effect: Implications for phonological coding in
working memory. Journal ofExperimental Psychology: Learning.
Memory, & Cognition, 19, 369-381.

JONES, D. M., & MACKEN, W. J. (1995). Phonological similarity in the
irrelevant speech effect: Within- or between-stream similarity? Jour
nal ofExperimental Psychology: Learning, Memory, & Cognition. 21,
103-115.

JONES, D. M., MADDEN, c., & MILES, C. (1992). Privileged access



by irrelevant speech to short-term memory: The role of changing
state. Quarterly Journal ofExperimental Psychology, 44, 645-669.

LECOMPTE, D. C. (1994). Extending the irrelevant speech effect be
yond serial recall. Journal ofExperimental Psychology: Learning,
Memory, & Cognition, 20, 1396-1408.

LECOMPTE, D. C., & SHAIBE, D. M. (1995). On the irrelevance of
phonology to the irrelevant speech effect. Manuscript submitted for
publication.

LECOMPTE, D. C., & WATKINS, M. J. (1993). Similarity as an organis
ing principle in short-term memory. Memory, 1,3-22.

LECOMPTE, D. C., & WATKINS, M. J. (1995). Grouping in primary
memory: The case of the compound suffix. Journal ofExperimen
tal Psychology: Learning, Memory, & Cognition, 21, 96-102.

MORRIS, N., & JONES, D. M. (1990). Habituation to irrelevant speech:
Effects on a visual short-term memory task. Perception & Psy
chophysics, 47,291-297.

MORTON, J., CROWDER, R. G., & !'RUSSIN, H. A. (1971). Experiments

IRRELEVANT SPEECH EFFECT 397

with the stimulus suffix effect. Journal ofExperimental Psychology,
91, 169-190.

PENNEY, C. G. (1982). Suffix effects and probe modality in probed re
call: Implications for readout from sensory memory. Quarterly Jour
nal ofExperimental Psychology, 34A, 245-257.

ROBERTS, L. A. (1986). Modality and suffix effects in memory for me
lodic and harmonic musical materials. Cognitive Psychology, 18,
123-157.

SALAME, P., & BADDELEY, A. D. (1982). Disruption of short-term
memory by unattended speech: Implications for the structure of
working memory. Journal ofVerbalLearning & VerbalBehavior, 21,
150-164.

WATKINS, M. J., & SECHLER, E. S. (1989). Adapting to an irrelevant
item in an immediate recall task. Memory & Cognition, 17, 682-692.

(Manuscript received October 21, 1994;
revision accepted for publication January 17, 1995.)


