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The aims of this short rejoinder to Cowan (1989) are
twofold. First, we provide data further supporting the po
sition of Miles, Madden, and Jones (1989). Second, we
question the theoretical validity of equating the •'phono
logical store" (see Miles et al., 1989) with the "prespeech
buffer" (see Cowan & Barron, 1987).

An Attempt at Further Replication of
Cowan and Barron (1987)

Cowan (1989) pointed to a number of methodological
differences between Cowan and Barron's (1987) study and
the attempted replications reported by Miles et al. (1989).
In particular, the studies differed in (1) the rate of presen
tation of auditory stimuli (1.66 words/sec and 1 word/sec,
respectively), and (2) the size of the potential response
set (five items and four items, respectively). It is ac
knowledged that these methodological differences may
plausibly account for the observed discrepancy in the data.

Because of this possibility, the experiment reported here
adopted a procedure identical in all respects to that of
Cowan and Barron (1987), with the exception that the 30
subjects (19 women and 11 men) completed the task in
only two auditory conditions: silence and spoken color
words. Auditory material (a male voice) was presented
in digitized form over headphones at a rate of 1.6
words/sec and at an intensity of 75 dBA. This intensity
level is some 10 dBA below Cowan and Barron's reported
intensity of 85 dBA (see Cowan, 1989, Note 2).
However, as Cowan argued, if the comparison is with si
lence, then intensity is unimportant. For details of the
visual materials, see Cowan and Barron (1987).

Both reading times and error rates were recorded. A
2 x 2 analysis of variance (ANDVA) was performed on
the reading times with visual condition (color words and
Xs) and auditory condition (spoken color words and si
lence) as within-subjects factors. The main effect of visual
materials [F(I,29) = 496.07,p < .001] reflected length
ened reading times for the color-word (CW) card.
However, neither the main effect of auditory condition
[F(1,29) = 0.21] nor the interaction effect [F(1,29) =
0.41] approached significance (see Table 1). The length
ened reading times with spoken color words, predicted

by Cowan (1989), occurred in only 10 subjects, with 20
producing reading times in the opposite direction
(p > .89, sign test). With respect to reading errors, a
2 x 2 ANDVA revealed a main effect of visual materials
[F(I,29) = 37.33, p < .001]. Again, neither the main
effect of auditory condition [F(1,29) = 0.22] nor the inter
action effect approached significance [F(1,29) = 0.09;
see Table IJ.

Clearly, these data unequivocally failed to confirm the
results presented by Cowan and Barron (1987). Reading
times in this study for the spoken color-word condition
are comparable across visual materials to those reported
by Cowan and Barron; however, the error rate reported
here is below that reported by Cowan and Barron (1987;
see Figure 2).

In the present study, the subjects encountered spoken
color-word interference on two out offour trials (50%),
compared with 2 out of 10 trials (20%) in Cowan and Bar
ron. However, in absolute terms, subjects in both studies
received the same number of spoken color-word trials.
Therefore, Cowan's (1989) suggestion that the cross
modal Stroop interference effect might attenuate with in
creased experience cannot account for our failure to repli
cate Cowan and Barron's original findings.

In sum, the present study, with only minor procedural
differences from Cowan and Barron's study, produced
data completely consistent with our earlier findings, and
in direct contradiction to the data of those authors.

Theoretical Considerations
Both parties agree that irrelevant speech does not af

fect perception of visual stimuli per se, but exerts its ef
fect later in the processing system. Cowan (1989) argued
that spoken color words have privileged access to a
prespeech buffer, and therein compete for output with
visually presented color words (or colors) that are to be
named. Crucial to his argument is the notion that it is the
words, or their appropriate codes (whether visually or au
ditorily presented), that compete for output. In contrast,
Miles et al. (1989), in line with Salame and Baddeley
(1982), suggested that the effect of irrelevant speech
works in a rather different way. They predicted that ef
fects of irrelevant speech should occur only on tasks in
volving short-term memory, and that interference is due
to confusion of phonemic codes (see Miles et al., 1988,
1989, for a full discussion).

Table 1
Mean Reading Times (in sec) and Percent Error Rates (%E)

for Auditory and Visual Conditions

Visual Condition

Color Words XsThis work was funded by a grant from the United Kingdom's Eco
nomic and Social Research Council. Neil Morris provided useful dis
cussion in the preparation of this reply. Address correspondence to
Christopher Miles, School of Psychology, University of Wales CoUege
of Cardiff, P.O. Box 901, Cardiff CFI 3YG, U.K.

Auditory
Condition

Spoken Color Words
Silence

M

83.89
84.86

%E
1.23
1.33

M

65.62
65.58

%E
0.16
0.2
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We argue that the assumed properties of the prespeech
buffer and phonemic store differ in several important
respects. Such differences render untenable Cowan's
(1989) suggestion that Cowan and Barron's (1987) data
can be interpreted with reference to the phonemic store.

First, the phonemic store is utilized in short-term
memory tasks to help retain the fidelity of to-be
remembered items during the rehearsal period. Because
the store has a limited capacity, it is particularly suscept
ible to disruption by irrelevant speech when the memory
load is high. With smaller memory loads, the store is not
prone to such disruption. Indeed, we have shown that the
Stroop task, with a single-item memory load, is insensi
tive to the effects of irrelevant speech. Therefore, we
would predict effects of auditory speech material on
memory tasks (via the phonemic store), but not on the
Stroop task.

Second, effects of irrelevant speech are observed on
immediate memory tasks without the necessity of a spoken
response (see Jones, Miles, & Page, in press). Critical
to Cowan's theoretical position is the necessity for spoken
output (see Cowan, 1989).

Third, the phonemic store is sensitive to auditory
material that represents a different category from that
material presented visually (e.g., spoken words disrupt
memory for digits). Cowan suggested a much more
specific effect, which would be observed only when the
visual and auditory information represent the same
category (in this instance, color words). Indeed, were the
phonemic store utilized in the cross-modal Stroop

phenomenon, as Cowan suggested is possible, this would
predict an effect of repetitions of the alphabet in Cowan
and Barron's (1987) study. Clearly, the spoken alphabet
consists of phonemic material.

In conclusion, we have presented data further question
ing the reliability of Cowan and Barron's (1987) study.
In addition, a number of theoretical issues are outlined
which suggest that it is theoretically untenable to equate
the prespeech buffer with the phonemic store.
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