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The importance of semantic similarity
to the irrelevant speech effect

CRAIG B. NEELY and DENNY C. LECOMPTE
Louisiana State University, Baton Rouge, Louisiana

Irrelevant speech disrupts immediate recall of a short sequence of items. Salame and Baddeley
(1982) found a very small and nonsignificant increase in the irrelevant speech effect when the speech
comprised items semantically identical to the to-be-remembered items, leading subsequent researchers
to conclude that semantic similarity plays no role in the irrelevant speech effect. Experiment 1showed
that strong free associates of the to-be-remembered items disrupted serial recall to a greater extent
than words that were dissimilar to the to-be-remembered items. Experiment 2 showed that this same
pattern of disruption in a free recall task. Theoretical implications of these findings are discussed.

A robust finding in immediate memory is that, despite
explicit instructions to the contrary, background speech
significantly disrupts short-term memory (e.g., Colle &
Welsh, 1976; Jones, Madden, & Miles, 1992; LeCompte,
1994, 1995, 1996; Salame & Baddeley, 1982). A typical
irrelevant speech effect experiment could be described
as follows: Participants are presented with a list of seven
to nine items on a computer screen at a rate ofone or two
items per second. During the visual presentation, partic
ipants hear either nothing or spoken words. After the pre
sentation of the visual items, participants are asked to re
call these items in serial order-that is, in the order they
were presented. The typical finding is that recall of the
visual items is significantly worse with the speech back
ground than with the quiet background. Note, however, that
although the irrelevant speech effect is usually demon
strated with visual stimuli, it is also found with auditory
stimuli (see, e.g., LeCompte, 1996), and although irrele
vant speech is the usual disruptive agent, tones have also
been shown to disrupt memory (see, e.g., Jones & Macken,
1993), although to a lesser extent than speech (LeCompte,
Neely, & Wilson, 1997).

Perhaps the most basic question about the irrelevant
speech effect concerns the mechanism by which irrelevant
speech interferes with short-term memory. Two theories
have been proposed to explain this interference. Each
theory offers a different mechanism for the interference.

The first theory, the phonological store hypothesis of
Salame and Baddeley (1982, 1989), proposes a store that
holds information in a strictly phonological form. Ac
cording to the hypothesis, speech has obligatory access to
the phonological store. Visual information also enters
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this store, but it must be coded phonologically through an
active process ofsubvocal rehearsal. While these two types
of information are together in the phonological store, the
auditory information interferes with the visual informa
tion, thereby degrading recall of the visual information.
The degree of interference is a function of the phonolog
ical similarity between the background speech and the
visual information.

The second theory, the changing state theory of Jones
and his colleagues (e.g., Jones, 1993, 1995; Jones, Bea
man, & Macken, 1996; Jones & Macken, 1993; Jones etal.,
1992; Macken & Jones, 1995), states that auditory and
visual stimuli are processed by the individual and stored
on a metaphorical blackboard as objects. Visual objects
are formed via conscious serial rehearsal; this rehearsal
also creates pointers between visual objects that indicate
their order of presentation. Auditory objects are formed
automatically, without conscious control. Different audi
tory objects are formed whenever a change in state is per
ceived. Although change in state has never been defined
clearly (see LeCompte, 1996), it might be considered a
perceptual change in a stimulus. Examples of speech that
changes in state would include a series ofdifferent sylla
bles (Jones et aI., 1992), repetitions of the same syllable
presented in a series of different spatial locations (Jones
& Macken 1995a), and repetitions of the same syllable
presented in a series ofdifferent voices (Jones & Macken,
1993). An example of speech that does not change in
state would include repetitions of the same syllable in the
same voice at an even rate (LeCompte, 1995). Changes in
state cause pointers between auditory objects to form au
tomatically, thereby specifying their order ofpresentation.

The disruption of visual short-term memory has been
explained in two ways by the hypothesis. First, it has been
stated (Jones et aI., 1992) that during recall, an individ
ual uses the links to reconstruct the visually presented
list, but when background speech is present, the pointers
from the auditory stream are confused with the pointers
from the visual stream. The result of this confusion is a
disruption of memory for the serial order of the visual
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stimuli. Jones (1995) also stated that changing state au
ditory stimuli disrupt the serial rehearsal of the visual
(to-be-remembered) stimuli, thereby preventing them
from forming as objects on the blackboard in the first
place. Regardless ofthe particular explanation, the chang
ing state hypothesis cites changes in state as the source
of interference in the irrelevant speech effect rather than
phonological similarity.

Both of these theories propose that the interference
caused by irrelevant speech is due exclusively to percep
tual characteristics of speech. The phonological store the
ory relies on phonology, and the changing state theory
relies on even more fundamental perceptual features such
as pitch or spatial location. The reliance by both theories
on perceptual characteristics allows them to account for
one ofthe more curious properties ofthe irrelevant speech
effect-that is, that the meaning of the background
speech seems unrelated to the magnitude of its disruptive
effect.

A few studies have compared speech that was mean
ingless to the experimental participants with speech that
was meaningful to the participants (Jones et aI., 1992;
LeCompte et aI., 1997; LeCompte & Shaibe, 1997) and
failed to find any difference; however, none of these
studies actually examined whether the semantic rela
tionship between the background speech and the to-be
remembered visual stimuli was important. Only three
sets of experiments have examined that issue. Salame
and Baddeley's (1982) Experiment 5 manipulated se
mantic similarity in that way. Their experiment therefore
provides some of the strongest evidence against an in
fluence of semantic similarity in the irrelevant speech ef
fect. Using digits as visual stimuli, they compared three
kinds ofbackground speech: digits' (e.g., one, two, three),
words that rhymed with digits (e.g., tun, gnu, tee), or
words that were phonologically and semantically dis
similar to the digits (e.g., tennis ,jelly, tipple). Although
a close examination of Salame and Baddeley's (1982)
data suggests a very small increase in disruption for the
digits, no significant difference was found between the
digits background and the rhyming background. This fail
ure to reject the null hypothesis of no difference may,
however, be attributable to the fact that only 20 participants
were included in the experiment, giving this experiment
fairly low statistical power.

Bridges and Jones (1996, Experiment 4) recently rep
licated Salame and Baddeley's (1982) experiment and
also failed to find any difference between irrelevant speech
comprising digits and irrelevant speech comprising non
digit rhyming words. If the semantic similarity between
the background speech and the to-be-remembered visual
items were important, the digits should have caused a
larger effect than the rhymes. Again, low statistical power
is a concern for this study because Bridges and Jones
failed to reject the null hypothesis, yet they tested only
18 participants.

Buchner, Irmen, and Erdfelder (1996) conceptually
replicated Experiment 5 of Salame and Baddeley (1982).

Buchner et al. used two-digit numbers as the visual items
and two-digit numbers, as well as phonologically matched
nonwords, as irrelevant speech. They found no differ
ence in the disruption of the visual to-be-remembered
items between the background speech conditions. Also,
in their second experiment, two-digit numbers were again
used as the visual to-be-remembered items. The irrele
vant speech comprised either the same numbers as the
visual to-be-remembered items or numbers that differed
by 2, 5, 20, or 50. Buchner et al. found no differences
among the backgrounds. These results led them to con
clude that semantic similarity has no effect on the irrel
evant speech paradigm. Unlike the experimenters in the
aforementioned studies, Buchner et al. used consider
ably more participants in each of their experiments-78
in Experiment 1 and 96 in Experiment 2, making their
null effects considerably more believable.

EXPERIMENT 1

Although the existing evidence seems to provide
strong evidence that semantic similarity is unimportant
to the irrelevant speech effect, there are reasons to doubt
this conclusion. First, as mentioned earlier, two of the
experiments comparing related and unrelated irrelevant
speech included a fairly low number of participants,
which suggests that statistical power may be too low to
warrant rejecting the null hypothesis.

Another possible weakness of the methodology used
in all of the aforementioned experiments concerns the
to-be-remembered stimuli. Participants were required to
remember short series ofdigits, and digit and nondigit ir
relevant speech were compared. The problem with digits
is that in the context of a serial recall experiment, they
are essentially meaningless tokens. For instance, one could
accomplish the task just as well without even knowing
the canonical order of the digits.

Experiment 1 tried to remedy the weaknesses ofearlier
studies by greatly increasing the number of participants
and by using more meaningful words as to-be-remembered
stimuli. This first experiment was conducted before Jones
and Macken (1995b), Bridges and Jones (1996), or Le
Compte and Shaibe (1997) reported that phonological
similarity between the irrelevant speech and the to-be
remembered stimuli has no effect; therefore, it was de
signed to minimize the phonological similarity between
the irrelevant speech and the to-be-remembered stimuli.
Thus, we compared background speech comprising words
known to be strong associates of the to-be-remembered
stimuli with background speech comprising words that
were relatively unrelated to the to-be-remembered stim
uli. Thus, no irrelevant speech word was ever a to-be
remembered word. Pairs ofstimuli (e.g., black-white) were
chosen on the basis oftheir strength ofassociation in free
association norms (Bilodeau & Howell, 1965). Only the
strongest associates in the association norms were used.
If semantic similarity influences the magnitude of the ir
relevant speech effect, the strongly associated background
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should impair recall to a greater extent than the unrelated
background.

Method
Participants. The participants were 88 students enrolled in psy

chology courses at Louisiana State University who volunteered in
exchange for extra credit given in these courses.

Materials and Design. Participants saw 63 lists of words. Each
list comprised a random permutation of the words cold, dark, hard,
head, man, slow, black, and king. Each list was generated separately
for each participant.

The lists were presented visually in the center of an Apple Mac
intosh Classic II computer screen. The letters were in lowercase 48
point Geneva font and were black on a white background. The to
be-remembered words were printed on a cover placed over the
number keys at the top of the keypad. The words were randomly as
signed to keys; however, the order of these words was the same for
all participants. Participants recalled the visual words by pressing
the key that corresponded to the word.

Each list was accompanied by one of three backgrounds. In the
quiet condition, only ambient noise attenuated by the headphones
was heard during list presentation. In the associated condition, ran
dom permutations of the words hot, light, soft,foot, woman,fast,
white, and queen were heard during list presentation. These words
and the to-be-remembered words listed earlier were chosen because
they were the eight strongest associates in a list of free association
norms (Bilodeau & Howell, 1965). In the unrelated condition, the
words frame, hill, mild, pile, scale, toy, win, and curl were heard
during list presentation. These words were chosen because none of
them was listed as an associate of any of the to-be-remembered
words or of the words in the associated background. The words
were digitized in a male voice for computer presentation and were
all between 400 and 725 msec in length. The order of the words in
the background condition was determined randomly for each list
and separately for each participant; however, an important con
straint was that a to-be-remembered word and its associate were
never presented at the same time.

Irrelevant speech backgrounds were varied within participants.
The 63 lists were divided into 21 blocks of three lists each. Each
block included all three background conditions in a random order
that was determined separately for each block and for each partici
pant. The participants were told to treat the first three lists as prac
tice trials; these lists were not scored.

Procedure. Each participant sat at a computer and wore head
phones attached to that computer. The instructions were presented
on the computer screen and familiarized the participants with the
nature of the task. The participants saw a list of words one at a time,
and following each list, they tried to recall these words in the order
they appeared. Each word was presented for 750 msec and was fol
lowed immediately by the next item. Recall was accomplished by
pressing a computer key that corresponded to the appropriate word.
Participants pressed a key labeled "blank" in positions for words
they could not recall. The participants were not allowed to back
space. After the participant entered eight responses, the screen
cleared, and the next list was presented after a 2-sec delay.

During the presentation of some of the lists, participants heard
speech through their headphones. The onset of each word in the
background was synchronized with the onset of each to-be
remembered word. No background speech was played during re
call. The instructions at the beginning of the experiment made it
clear that the participants were to ignore this speech.

Results
The participants' recall of the visually presented words

was scored correct only if the word was in its correct se-

rial position. Probability of recall is presented as a func
tion of both background condition and serial position in
Figure 1. The overall probability ofrecall was .47 for quiet,
.38 for the unrelated background, and .36 for the associ
ated background, yielding a significant main effect of
background condition [F(2,174) = 84.01, MS e = 0.03,
p < .001]. Performance in the quiet condition exceeded
performance in both the unrelated [t(87) = 10.03, p <
.001] and related [t(87) = 12.12,p < .001] speech con
ditions to a reliable extent. Of greater importance is the
finding that the related speech condition had a signifi
cantly lower probability of recall than did the unrelated
speech condition [t(87) = 3.16,p = .002], thereby show
ing that increasing the degree of semantic similarity be
tween the irrelevant speech and the to-be-remembered
visual items increased the magnitude of the irrelevant
speech effect.

Although not ofprimary interest, there was also a sig
nificant effect of serial position [F(l4,1218) = 125.47,
MSe = .06, p < .001], resulting from the hook-shaped
curve typical of serial recall of visual stimuli (see Le
Compte, 1995). There was also a significant interaction
between background condition and serial position
[F(l4,1218) = 14.53, MSe = .01,p < .001]. This inter
action seems to have arisen from the fact that both the
basic irrelevant speech effect and the small semantic sim
ilarity effect are more pronounced at the beginning of the
list than at the end of the list. This interaction does not
change the fundamental conclusion from this experiment:
Semantic similarity slightly increases the magnitude of
the irrelevant speech effect.

EXPERIMENT 2

Experiment 1 showed that strong associations between
the to-be-remembered visual items and the irrelevant
speech items can lead to an increased irrelevant speech
effect. This effect was quite small, however. Why is it that
the effect of semantic similarity was so small? Further
more, why was the effect of semantic similarity virtually
nonexistent in previous studies (Bridges & Jones, 1996;
Buchner et aI., 1996; Salame & Baddeley, 1982)? One
possibility is that although semantic meaning may some
times playa role in working memory, its contribution, rel
ative to phonology, is fairly minor.

Another, although not mutually exclusive, explanation
is that serial recall of a small set of stimuli-even when
these stimuli are meaningful words and not digits-does
not require much semantic processing. Serial recall can be
accomplished largely on the basis ofphonological mem
ory for the stimuli (see Baddeley, 1986); consequently, it
may be more difficult for the semantic content of irrele
vant speech to interfere with the primarily phonological
processing used for serial recall of a small set of stimuli.

With this reasoning in mind, we sought to replicate the
effect of semantic similarity using a task that might be
more likely to involve semantic processing. Specifically,
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Figure 1. Mean probability of recall as a function of background condition and serial position and
mean probability of recall as a function of background condition in Experiment 1. Error bars rep
resent the standard error of the mean.

we used free recall of categorically related words (e.g.,
birds). LeCompte (1994; see also LeCompte et ai., 1997;
see Watkins & Allender, 1987) showed that irrelevant
speech disrupts free recall as well as serial recall, and we
suspected that constructing a list from a semantically de
fined set would increase the probability that participants
would use semantic processing to accomplish the task. Fi
nally, to further increase our chances of finding an effect
of semantic similarity, we used low-typicality exemplars
(e.g., emu) as the to-be-remembered visual stimuli, and
we used high-typicality exemplars (e.g., robin) as the ir
relevant speech.

The central purpose of Experiment 2 was to replicate
the finding in Experiment 1 that semantically similar ir
relevant speech disrupts recall more than irrelevant
speech that is unrelated to the to-be-remembered stimuli.

Method
Participants. The participants were 60 students enrolled in psy

chology courses at Louisiana State University who volunteered in
exchange for extra credit.

Materials and Design. We constructed 30 lists of words, each
of which comprised 16 exemplars drawn from the same semantic

category (e.g.,fruits). These exemplars were selected from the Bat
tig and Montague (1969) category norms. Each list was drawn from
a different category. For each category, the norms are organized
from the most typical to the least typical exemplars, and the 16 to
be-remembered words for each list were selected from 9th most
typical to the 24th most typical exemplars for that category.The only
exception was for exemplars comprising multiple words (e.g., bow
and arrow). In those cases, the next most typical exemplar on the
list was used as a replacement. For each list, the order of the exem
plars was determined randomly and was the same for all partici
pants. The 30 lists were randomly divided into two groups of 15 lists.

We also constructed 30 sets of irrelevant speech backgrounds.
Each set consisted of the eight most typical exemplars in one of the
categories used for the to-be-remembered stimuli. These 30 words
were also divided into two groups of 15 lists.

There were three irrelevant speech conditions: quiet, related, and
unrelated. Half of the participants saw one group of 15 lists, and
the other halfofthe participants saw the other group of 15 lists. For
all participants, the 15 lists were divided into five blocks. In each
block, the three lists were each assigned randomly to one of the ir
relevant speech conditions. To control for order effects, the order of
irrelevant speech conditions in each three-list block were counter
balanced across participants so that all six possible orderings ofthe
conditions were encountered by an equal number of participants.

When a list was assigned to the quiet condition, no irrelevant
speech was presented. When a list was assigned to the related con-
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Figure 2. Mean probability of recall as a function of background condition and serial position and mean probability of re
call as a function of background condition in Experiment 2. Error bars represent the standard error of the mean.

dition, the eight high-typicality exemplars for that list's category
were presented as irrelevant speech. Thus, if the list comprised
fruits, the irrelevant speech would also comprise fruits. When a list
was assigned to the unrelated condition, a set of eight high-typicality
exemplars from another category was presented as irrelevant
speech. The unrelated category was always selected from the 15
categories that were not used for any to-be-remembered lists for
that group of participants. Thus, if the list comprisedfruits, the ir
relevant speech might comprise tools, a category that was not used
to generate a to-be-remembered list for that group of participants.

Each list was presented visually in the center of an Apple Mac
intosh Classic II computer screen. The words appeared in 48-point
Geneva font in black on a white background. Each word was visi
ble for 500 msec and was followed immediately by the next word.
All lists were presented without any accompanying irrelevant
speech. The visual presentation of the words was followed by an 8
sec quiet interval or by 8 sec of irrelevant speech. For the two
speech backgrounds, the set of eight words was presented twice at
a rate of 500 msec per word. Next, recall of the words was accom
plished by writing the words in any order on an answer sheet with
columns of 16 lines for each list.

Procedure. Each participant sat at a computer and wore head
phones attached to that computer. The instructions were presented
on the computer screen and familiarized the participants with the
nature of the task. The participants saw a list of words one at a time.
Following this visual presentation, participants heard the auditory

presentation while the screen presented the phrase "Don't write
yet." After this interval, the screen presented the phrase "Write all
of the words you saw." Participants had 30 sec to write down all of
the words that they could remember in any order on an answer
sheet. After the 30-sec free recall session, a beep indicated that the
participants should look at the computer screen for the next list pre
sentation.

Results and Discussion
Figure 2 shows probability of recall as a function of

background condition and serial position and as a function
of background condition alone. The overall probability
of recall was .36 for quiet, .34 for the unrelated back
ground, and .30 for the related background, yielding a sig
nificant main effect ofbackground condition [F(2, 118) =
19.94, MSe = 0.035,p < .001]. As with the previous ex
periment, performance in the quiet condition exceeded
performance in both the unrelated [t(59) = 2.38,p = .02]
and the related [t(59) = 6.25,p < .001] speech conditions.
The most important finding, however, was that the se
mantically related condition had a lower probability ofre
call than the unrelated condition [t(59) = 3.88,p < .001],
thereby replicating Experiment I in demonstrating that
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Figure 3. Number of intrusions by background condition for Experiment 2.

increasing the degree of semantic similarity between the
irrelevant speech and the to-be-remembered visual items
increases the magnitude of the irrelevant speech effect.

Although not ofprimary interest, there was also a sig
nificant effect ofserial position [F(l5,885) = 16.30, MS e =
0.05, p < .001] resulting from the bow-shaped curve
characteristics offree recall, though the recency effect was
somewhat diminished, presumably because recall was
delayed (see LeCompte, 1994, Experiment 2). There was
no significant interaction between background condition
and serial position [F(30,1770) = 0.59, MSe = 0.043,p =
.96]. These data are consonant with those of LeCompte
(1994), who conducted a number of experiments using
free recall and found no consistent interactions between
serial position and background condition (see also Jones
& Macken, 1995a; LeCompte & Shaibe, 1997; Salame
& Baddeley, 1982, for inconsistent interactions between
background condition and serial recall).

In addition to analyzing correct recall, we examined
participants' extralist intrusions. For each list, we divided
intrusions into two groups: (I) those intrusions that
matched one of the eight to-be-ignored words presented
as irrelevant speech when that list was in the related
speech condition and (2) all other intrusions. The former
type of intrusion, a related speech intrusion, was classi
fied as such even when a given participant had studied
that list in quiet or with unrelated speech. This classifi
cation in the quiet and unrelated speech conditions pro
vided a base rate for falsely recalling the high-typicality
exemplars used as irrelevant speech. Although we had
no specific hypotheses in mind, we were interested in de
termining whether the irrelevant speech items showed up
in participants' recall.

A 3 (background condition) X 2 (type of intrusion)
within-subjects analysis ofvariance (ANOVA)showed no
main effect of background condition [F(2,118) = 1.20,
MS e = 1.58,P = .30], but did show a significant main ef-

feet of intrusion type [F(I,59) = 16.39, MSe = 2.78,p <
.001], in which a related speech intrusions (M = 1.62)
were more common than other intrusions (M= 0.91). More
importantly, there was a significant interaction between
background condition and intrusion type [F(2,118)= 4.86,
MS e = 1.65, P = .009]. Figure 3 depicts this interaction.

To further explore this interaction, we conducted sim
ple effects tests. We found no significant effect of back
ground for the intrusions classified as "other" [F(2,118) =

1.65, MSe = 0.93, p = .32]. There was, however, a signif
icant effect of background for the intrusions classified
as speech related [F(2,118) = 3.84, MSe = 2.30,p = .02].
We compared each pair of means; however, because
these comparisons were post hoc rather than a priori, we
used Bonferonni 's correction to reduce the possibility of
Type I error: We divided our alpha of .05 equally among
our three comparisons, resulting in a significance level
of .017 for each comparison. Using this corrected alpha
level, we found that the number of related speech intru
sions for the quiet background was not reliably different
from either the related [t(59) = 1.50,p = .14] or the un
related [t(59) = l.26,p = .21] background condition. The
related and unrelated background conditions did, how
ever, differ from each other to a significant extent [t(59) =

2.77,p = .007].
Thus, we see that in the related speech condition, par

ticipants produced slightly more of the to-be-ignored
items than they did in the unrelated speech condition.
Note, however, that the rate of production of these high
typicality exemplars for the quiet condition fell between
those of the other two conditions, suggesting perhaps
that related irrelevant speech enhances, while unrelated
irrelevant speech inhibits, false recall ofcategory-typical
exemplars. Because the absolute number of speech re
lated intrusions was very low and quite variable, we might
need considerably more statistical power to appropri
ately address this question. For now, the analysis of in-
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trusions suggests that one possible mechanism by which
semantic similarity increases the disruptive effect of ir
relevant speech is by increasing false recall, an effect that
may be due to increased output interference (see Roedi
ger, 1974) or to something akin to part-set cuing inhibi
tion (see Watkins & Allender, 1987).

GENERAL DISCUSSION

These experiments show that semantic similarity has
a role in the irrelevant speech effect. Experiment I showed
a small disruptive effect of semantic similarity when the
visual words and the background words were strongly
associated with the to-be-remembered words relative to
a background of unrelated words. Experiment 2 repli
cated the semantic similarity effect when the task was
free recall of categorically related lists.

One important conclusion that can be drawn from these
findings is independent of specific theories: Whereas it
was previously believed (e.g., Jones, 1993, 1995; Jones
et aI., 1996) that semantic meaning was unimportant to
the effect of irrelevant speech in immediate recall, these
experiments show that it is important. Therefore, previous
attempts to argue (see, e.g., Jones, 1993, or LeCompte,
1994) that disruptive effects of irrelevant speech in tasks
such as the Stroop effect (Cowan & Barron, 1987) and
reading comprehension (Martin, Wogalter, & Forlano,
1988) are qualitatively different from the disruptive ef
fects seen in immediate recall may be inappropriate. At
least under some circumstances, all of these tasks show
effects of semantic similarity. A truly comprehensive the
ory ofthe irrelevant speech effect should be broad enough
to explain speech's disruptive effects wherever they might
occur.

What are the theoretical implications of the present
findings? First, for the phonological store hypothesis
(Salarne & Baddeley, 1982, 1989), the findings are quite
problematic. The hypothesis states that the mechanism
by which irrelevant speech disrupts memory is phonolog
ical similarity. There is no mechanism by which semantic
similarity could affect short-term memory. One could try
to propose that it is phonological similarity and not really
semantic similarity that is at work in our experiments, but
as mentioned earlier, the latest data on this topic (Bridges
& Jones, 1996; Jones & Macken, 1995b; LeCompte &
Shaibe, 1997) argue strongly against any effect of
phonological similarity between the to-be-remembered
stimuli and the irrelevant speech. Furthermore, findings
by Jones and Macken (1993) and LeCompte et al. (1997)
that pure tones can produce an irrelevant "speech" effect
cannot be explained by this model. Consequently, the
phonological store theory no longer seems a viable expla
nation of the irrelevant speech effect, and thus an expla
nation of the present data based on phonological similar
ity would seem forced.

The present data also have theoretical implications for
the changing state hypothesis of the irrelevant speech ef
fect. This hypothesis, part of Jones's (1993; Jones et aI.,

1996) object-oriented episodic record (O-OER) model,
predicts that greater disruption will result from a greater
number of changes in state. According to the model, au
ditory and visual stimuli form objects on a metaphorical
blackboard, and ifthere is a change in state, an object is
linked automatically for auditory stimuli and through
conscious serial rehearsal for visual stimuli to the subse
quent stimulus. According to Jones and Macken (1995a;
see also Jones et al., 1996), objects are formed at a pre
categorical level-that is, before they are interpreted se
mantically. Once on the blackboard, objects retain no in
formation about their original modality or meaning, and
the irrelevant speech effect results from confusion among
the serial order links between the stream of to-be
remembered objects and the stream of irrelevant speech.
In short, the O-OER theory cannot account for the se
mantic similarity effects in Experiments I and 2 because
the theory explains the irrelevant speech effect as a pre
categorical phenomenon.

In summary, we think it is reasonable to conclude that
semantic similarity is important to the irrelevant speech
effect. Current theories ofthe irrelevant speech effect are
inconsistent with this conclusion. Future theories, how
ever, must be able to account for the effect of semantic
similarity in the irrelevant speech effect.
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NOTE

I. In experiments on the irrelevant speech effect, the presentation of
a given item as background speech and the presentation of that same
item as a to-be-remembered stimulus are either uncorrelated or explic
itly prevented from co-occurring.
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