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Many cognitive tasks involvemultiple steps; thus, task
goals, task-relevant information, and the intermediate re-
sults of multiple processing stepsmust be readily available
in memory. Working memory is the theoretical construct
used to refer to the system that is responsible for main-
taining such information. It is similar in some respects to
an older construct, short-term memory (STM), in that
both are memory systems consisting of elements acti-
vated above some threshold level. Working memory dif-
fers from STM, however, in its emphasis on processing.
In addition to activatedmemory elements, workingmem-
ory emphasizes the mechanisms or processes that con-
trol, regulate, and maintain the activation of task-relevant
information (Baddeley & Hitch, 1974; Cowan, 1988,
1995; Klapp, Marshburn, & Lester, 1983).
The hallmark characteristic of working memory is its

limited capacity. Although the existence of capacity lim-
itations is uncontroversial, the factors responsible for the
limitations vary from theory to theory. These factors in-
clude constraints on the amount of activationavailable to
the working-memory system (Engle, Cantor, & Carullo,
1992; Just & Carpenter, 1992; Lovett, Reder, & Lebiere,
1999), similarity-based interference (Schneider, 1999;
Young& Lewis, 1999), processing speed (Kieras, Meyer,
Mueller, & Seymour, 1999; Salthouse, 1996), lack of
skill or knowledge for efficient encoding and retrieval
(Ericsson & Delaney, 1999; Ericsson & Kintsch, 1995),

and the ability to inhibit irrelevant information (Rosen &
Engle, 1998; Stoltzfus, Hasher, & Zacks, 1996).
One method used to examine the nature of working-

memory limitations has been to investigate the relation
between performance on working-memory tasks and
performance on a variety of complex, skilled tasks, in-
cluding language comprehension (Daneman & Carpen-
ter, 1980, 1983; King & Just, 1991; MacDonald, Just, &
Carpenter, 1992; Pearlmutter & MacDonald, 1995),
complex learning (Engle, Carullo, & Collins, 1991; Kyl-
lonen & Stephens, 1990; Shute, 1991), and reasoning
(Engle, Tuholski, Laughlin, & Conway, 1999; Kyllonen
& Christal, 1990). The advantage of studying capacity
limitations in the context of complex tasks is that such
tasks place the greatest demands on working memory;
thus, individual differences in performance are likely to
be quite large. The disadvantage, however, is that these
tasks involve multiple component processes, some of
which may be poorly understood. This can give rise to
considerable difficulty in understanding exactly how ca-
pacity limitations relate to task performance.
Here, we sought to examine the relation between

working-memory capacity and interference on the Stroop
color-word test. Although the Stroop task is by no means
a “simple” task, it has been studied for decades and, com-
pared with many tasks (e.g., language comprehension,
reasoning), is better understood.The Stroop task involves
selectively attending to one feature of a stimulus, the
color of a printed word, while ignoring another feature,
theword that is named by the stimulus (e.g., saying “green”
in response to the word red in green print). The prevail-
ing account of Stroop interference is that word reading is
an automatic process; thus, it is not easily inhibited
(MacLeod, 1991; MacLeod & Dunbar, 1988; Posner &
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We investigatedthe claim that individual differences in working-memory capacity reflect limitations
on the ability to inhibit task-irrelevant information and/or to maintain activation in the face of dis-
tracting or interfering events. Specifically,we investigatedwhether high- and low-capacity individuals
differed in their susceptibility to interferenceon the Stroop task and whether high-capacity individuals
employed a strategy for minimizing Stroop interference. In Experiment 1, we found that high-capacity
participants showed substantial interferencewhen conflict trialswere infrequent, but almost no inter-
ference when conflict trials were frequent. In contrast, low-capacity participants showed substantial
interferenceirrespectiveof the proportion of conflict trials. InExperiment 2,we found that high-capacity
participants experienced substantial negative priming, slow responses when the to-be-named color
was the irrelevantword on the previous trial. We discuss these results and their implications for high-
capacity individuals’ ability to reduce Stroop interference in light of both inhibitory and noninhibitory
accounts of negative priming.
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Snyder, 1975). Skilled readers process the meaning of the
word despite explicit instructions not to do so.
The Stroop task seems particularly well suited for

studying claims that individual differences in working-
memory capacity reflect limitations on the ability to in-
hibit task-irrelevant information and/or to maintain ac-
tivation in the face of distracting or interfering events.
Such claims play a central role in a view of working
memory proposed by Engle and his colleagues (Conway
& Engle, 1994; Engle, Conway, Tuholski, & Shisler,
1995; Engle, Kane, & Tuholski, 1999; Engle, Tuholski,
et al., 1999; Rosen & Engle, 1997). According to their
view, working memory is “a system of those long-term
memory traces active above threshold, the procedures
and skills necessary to achieve and maintain that activa-
tion, and limited-capacity, controlled attention” (Engle,
Kane, & Tuholski, 1999, p. 102). Controlled attention is
involved in maintaining activation of task-relevant in-
formation, particularly in the presence of distraction or
interference, and in inhibiting task-irrelevant informa-
tion. The capacity of controlled attention is limited and
is the primary source of individualdifferences in working-
memory capacity.
This view of working-memory limitations predicts a

relation between individual differences in capacity and
performance on tasks that either encourage or demand
controlledattention.These includeeveryday or laboratory
tasks that involve (1) maintaining task goals and task-
relevant information in the face of interference, (2) resolv-
ing conflict among competing responses, (3) suppressing
task-irrelevant information, (4) controlledmonitoring for
errors, and (5) strategic and systematic memory search
(Engle et al., 1995; Engle, Kane, & Tuholski, 1999).
The Stroop task involves several of the features de-

scribed above; thus, it appears ideal for investigating the
relation between working-memory capacity and the abil-
ity to inhibit or suppress task-irrelevant information. The
following experimentswere designed to address three re-
lated questions: (1) Are low-capacity individuals more
vulnerable to Stroop interference than are high-capacity
individuals? (2) Do high-capacity individualshave strate-
gies for minimizingStroop interference? (3) If so, do high-
capacity individuals show flexibility in their use of such
strategies, adopting them in situations in which they are
most useful?

EXPERIMENT 1

Previous research suggests a link between working-
memory capacity and susceptibility to Stroop interfer-
ence. Old adults (i.e., adults over the age of 60), who
score poorly on measures of working-memory capacity,
tend to exhibit more Stroop interference than do young
adults (Cohn,Dustman,& Bradford, 1984;Comalli,Wap-
ner, & Werner, 1962; Dulaney & Rogers, 1994; Panek,
Rush, & Slade, 1984). Moreover, old adults differ from
young adults in the effect of practice on the Stroop task.
Dulaney and Rogers gave young and old adults extensive

practice at color naming printed words. They found that
both groups showed an overall reduction in interference;
however, performance on a posttest in which participants
were asked to read the printedwords showed that young,
but not old, adults developeda “reading suppression” strat-
egy. Young adults, relative to old adults, showed diffi-
culty reading the words after extensive practice at color
naming, suggesting that, with practice, young adults
learned to inhibitword reading (but see MacLeod, 1998,
who found no effect of Stroop practice on word reading
in young adults).
In the present study, we investigated the relation be-

tween performance on a test of working-memory capac-
ity and Stroop interference in a group of young adults.
Participants were given a modified version of Daneman
and Carpenter’s (1980) reading-span test as a measure of
their working-memory capacity. They were then asked
to name the colors of printed stimuli. We examined their
performance on conflict trials (i.e., saying “green” in re-
sponse to the word red in green print) compared with
their performance on neutral trials (i.e., saying “green”
in response to a row of Xs in green print). We examined
whether individuals who performed poorly on the ca-
pacity test (low-span individuals) showed more Stroop
interference than did individualswho performed well on
the test (high-span individuals).
In addition to investigatingdifferences in the suscepti-

bility of high- and low-span individuals to Stroop inter-
ference, we also examinedwhether high-span individuals
would minimize interference by adopting a reading sup-
pression strategy. Our manipulationwas based on a recent
study of individual differences in suppression. Gerns-
bacher and Faust (1995) examinedgood and poor readers’
ability to suppress the irrelevantmeanings of ambiguous
words. They manipulated the proportion of trials on
which suppression was needed and found that readers
were more likely to suppress irrelevant information
when the proportion of conflict trials was high than when
the proportion of such trials was low. In other words,
readers suppressed irrelevant information when suppres-
sion had high utility. In the present experiment, partici-
pants received two blocks of trials. One block consisted
of a small number of conflict trials interleaved among a
large number of neutral trials. The other block consisted
of a large number of conflict trials interleaved among a
small number of neutral trials. To the extent that high-
span individualscan employ a reading suppression strat-
egy, they may be more likely to do so when suppression
is required on many trials.

Method
Participants. The participants were 30 undergraduate psychol-

ogy students who received course credit for their participation. All
participants spoke English as their first language and none had a di-
agnosed reading or learning disability.

Materials . Two sets of stimuli were used. Conflict stimuli were
color words (red, yellow , blue , and green). These words were
printed in incongruent colors on a black background. The neutral
stimulus was XXXXX printed in red, yellow, blue, or green. Two
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blocks of 100 trials were constructed. One block consisted of 20
conflict and 80 neutral trials (low-proportion condition); the other
consisted of 80 neutral and 20 control trials (high-proportion con-
dition). Colors and words appeared approximately equally often
within each block. A separate block of 20 trials (10 conflict and 10
neutral) was constructed as a practice set.
All participants received a modified version of Daneman and

Carpenter’s (1980) reading-span task. The task consisted of a list of
60 unrelated, complex sentences. The sentences were presented one
at a time and participants read the sentences aloud while trying to
remember the last word of each sentence. Set size, the number of
sentences presented before recall was tested, varied from two to six.
Participants received three trials of each set size. In addition, par-
ticipants received two set sizes as practice (one set size of two and
one set size of four).

Procedure. The experiment was conducted in two sessions ap-
proximately 24 h apart. In the first session, participants performed
the reading-span task. The sentences were presented one at a time
in the center of a computer screen. Each participant received a dif-
ferent random order of sets and a different random order of trials
within sets. Participants read each sentence aloud; the experimenter
pressed a key when the participant read the final word of the sen-
tence, and the next sentence appeared. After all of the sentences in
a set had been presented, a prompt appeared on the screen directing
participants to recall the words (i.e., “Recall the words now”). Par-
ticipants recalled the words aloud and the experimenter typed them
on the keyboard.
In Session 2, the Stroop task was administered to all participants.

The order of blocks was counterbalanced so that half of the partic-
ipants received the low-proportion block first and half received the
high-proportion block first. To ensure that we had similar reading-
span distributions in each counterbalancing condition, we used the
following procedure. We scored the reading span test and ranked all
participants according to their performance, from the highest to the
lowest scoring participant. We then proceeded through the ranking,
top to bottom, selecting pairs of participants. The first member of
each pair was randomly assigned to one of the counterbalancing
conditions; the second member of the pair was assigned to the other
condition.
Participants received the practice trials f irst and then the two

blocks of experimental trials. Trials were presented in a different
random order for each participant. Participants received a 5-min
break between blocks. Each stimulus appeared on the screen until
a response was detected by means of a voice-activated relay. A
250-msec blank screen followed the stimulus offset. All naming la-

tencies were recorded. An experimenter observed the session and
recorded all errors.

Results and Discussion
Reading span. High- and low-span participants were

identified on the basis of their test performance (the top
and bottom third of participants, respectively). High-
span individuals had scores that ranged from 39 to 50
(M = 43.4, n = 10). Low-span individualshad scores that
ranged from 15 to 29 (M = 24.0, n = 10).

Stroop performance. All effects were tested at a sig-
nificance level of p < .05 unless otherwise indicated. Er-
rors constituted 2.2% of the color-naming data. Mean la-
tencies and percent errors to conflict and neutral trials
are presented in Table 1. All errors and response times
more than 3 SD from a participant’s mean were treated as
missing data and excluded from the analyses. Errors and
outliers togetherconstitutedapproximately4% of the data.
Span (low vs. high) was a between-participants factor,
whereas proportion (low- vs. high-proportion), trial (con-
flict vs. neutral), and block order were within-participants
factors. We found no reliable effects involving block
order; therefore, we dropped this factor from the analy-
ses. The reported analyses were, therefore, 2 (span) 3 2
(proportion) analyses of variance (ANOVAs).
Analysis of the error data revealed no reliable effects

(all Fs < 1). In contrast, analysis of the color-naming la-
tencies revealed a reliable effect of trial [F(1,18) = 211.80,
MSe = 166,376]. This effect was modified by reliable
proportion 3 trial and span 3 proportion 3 trial inter-
actions [F(1,18) = 17.93, MSe = 32,822, and F(1,18) =
7.81,MSe = 14,306, respectively].
Follow-up analyses revealed different patterns of re-

sponse times for the high- and low-span individuals.
High-span individuals exhibited substantial Stroop in-
terference in the low-proportion condition, responding
much more slowly on conflict than on neutral trials
[F(1,18) = 79.10], whereas they showed little interfer-
ence in the high-proportion condition [F(1,18) = 1.41].
In contrast, low-span individuals showed substantial
Stroop interference in both the high- and low-proportion
conditions [F(1,18) = 80.46 and F(1,13) = 24.82].
The quasi-experimental design that we used in this ex-

periment has several drawbacks. First, the separation of
individuals into extreme groups (high and low span)may
have exaggerated the effect of working-memory capac-
ity on Stroop interference. Second, this separation was
based on a somewhat arbitrary criterion: top and bottom
thirds of the reading-span distribution. Finally, the ex-
periment involved relatively few participants and exclu-
sion of a third of our participants reduced our sample
size even further. To address these concerns, we exam-
ined the full data set in a regression analysis. For each
participant,we computedan interference score thatwas the
amount of interference experienced in the low-proportion
conditionminus the amount of interference experienced
in the high-proportion condition.Thus, the higher the in-

Table 1
Mean Response Times (RTs, in Milliseconds),
Percent Errors (PEs), and Standard Deviations
to Neutral and Conflict Trials in Experiment 1

Working-Memory Span

High Low

Trial Type RT PE SD RT PE SD

High-ProportionCondition
Neutral 720 2.0 49.90 788 22.3 140.13
Conflict 758 2.1 31.28 900 22.2 168.15
Difference
(Conflict 2 Neutral) 38 0.1 112 20.1

Low-ProportionCondition
Neutral 692 1.9 37.37 773 22.0 159.30
Conflict 884 2.1 51.23 921 22.0 189.08
Difference
(Conflict 2 Neutral) 192 0.2 148 20.0
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terference score, the greater the difference in the amount
of interference experienced in the low-proportion rela-
tive to the high-proportion condition. We found a reli-
able relation between reading span and interference [b =
.46, t(1,28) = 2.10]. The difference in interference be-
tween the high- and low-proportion conditions increased
as a function of reading span. High-span individuals ex-
perienced much less interference in the high-proportion
than in the low-proportion condition, whereas low-span
individuals experienced comparable interference in the
two conditions. These results are consistent with the
ANOVA results.
Are young adults with low working-memory spans

particularly susceptible to Stroop interference? The an-
swer to this question depends on the context in which
participants are tested. Overall, high- and low-span indi-
viduals showed similar levels of interference (115 and
130 msec of interference for high- and low-span individ-
uals, respectively). Substantial differences in the amount
of interference arose, however, when the proportion of
conflict trials was varied. Low-span individuals showed
substantial Stroop interference irrespective of the pro-
portion of conflict trials. High-span individuals, in con-
trast, showed substantial interference only in the low-
proportion condition.
We had hypothesized that the large number of conflict

trials in the high-proportion condition might encourage
high-span individuals to adopt a reading-suppression
strategy. Although the data are consistent with this hy-
pothesis, they reveal little about the nature of such a
strategy. The goal of Experiment 2 was to investigate
how high-span individualswere able to minimize Stroop
interference in the high-proportion condition.

EXPERIMENT 2

Previous research has demonstrated that Stroop inter-
ference can be greatly reduced through practice (Dulaney
& Rogers, 1994; Ellis & Dulaney, 1991;MacLeod, 1998;
MacLeod & Dunbar, 1988). This effect has been attrib-
uted to the development of a reading suppression strat-
egy. Reading suppression may underlie the resistance of
high-span individuals to Stroop interference in the high-
proportion condition. It is very unclear, however, exactly
what is meant by reading suppression (Dulaney& Rogers,
1994; Ellis & Dulaney, 1991). Do high-span individuals
actually suppress the process by which a visual stimulus
is mapped to a semantic representation—that is, sup-
pression of reading, per se? Alternatively, do they read the
word sufficiently to activate its semantic representation
and then quickly suppress the activated representation?
The goal in this experiment was to explore these two
possibilities.
Recent research suggests one means by which reading

suppression might occur. Stroop interference is dramati-
cally reducedwhen attention is redirected from a semantic-
level analysis to a more perceptual one (Besner & Stolz,
1999a, 1999b; Besner, Stolz, & Boutilier, 1997). Besner
et al. demonstrated this in an experiment comparing

Stroop interference in the standard task (e.g., all of the
letters in the word green were printed in red) with a ver-
sion of the task in which only a single letter was colored.
In both cases, participants were told to ignore the word
and to name the ink color. Stroop interference was absent
when participants were asked to name the single colored
letter embedded in the incongruent word. Besner and
Stolz (1999a, 1999b) argued that semantic-level analysis
is the default mental set of skilled readers. The default
set can be overridden, however, by contexts that direct
attention to other levels of analysis (e.g., the letter level).
Such redirection of attentionmay be the means by which
high-span individualsreduce their susceptibilityto Stroop
interference. If they spontaneously adopted such a strat-
egy, they would experience no interference because the
meaning of the word would never be computed.
An alternative explanation of the resistance of high-

span individuals to Stroop interference is that they in-
hibited or suppressed the semantic representation of the
irrelevant word. That is, the irrelevant word received
normal semantic analysis; the semantic representation
was then inhibited to reduce competition with the color
name. This would be consistent with claims by Engle
and his colleagues that high-span individuals are better
able than low-span individuals to inhibit or suppress in-
terfering information (Conway & Engle, 1994; Engle
et al., 1995; Rosen & Engle, 1997, 1998). If inhibition
underlies the resistance of high-span individuals to in-
terference, then the data in Experiment 1 suggest that
such inhibition is under contextual control. High-span
individuals were resistant to interference only in the
high-proportion condition.
These two possibilities might be discriminated by ex-

amining Stroop interference in combinationwith a nega-
tive priming manipulation. Negative priming is observed
in selective attention tasks (for reviews, see Fox, 1995;
May, Kane, & Hasher, 1995). Participants are asked to
attend and respond selectively to a target, while simulta-
neously ignoring a distractor. Responses are slowed
when the distractor on one trial becomes the target on the
subsequent trial. The negative priming effect was first
documented in the Stroop task (Dalrymple-Alford &
Budayr, 1966; Lowe, 1979; Neill, 1977; Neill & West-
berry, 1987). Negative priming is observed when the to-
be-ignoredword on one trial (the prime trial) turns out to
the to-be-named color on the next trial (the target trial).
One prominent account of negative priming is that an

inhibitory mechanism underlies the effect (Neill, 1977;
Neill &Westberry, 1987; Tipper, 1985; Tipper & Baylis,
1987; Tipper& Cranston, 1985). During, or shortly after,
selection of the target on the prime trial, inhibitionoper-
ates either to suppress the activation state of the distrac-
tor representation or to block the translation of this rep-
resentation into a response. Either of these possibilities
results in slow responses when the distractor becomes
the target on the next trial.
If we assume that negative priming results from an in-

hibitory mechanism (an assumption that we will exam-
ine later), then we can use a negative-priming manipula-
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tion in combination with the Stroop task to determine
whether high-span individuals reduce Stroop interfer-
ence by inhibiting the distracting information or by redi-
recting attention to a lower level, perceptual analysis of
the target. If they compute the meaning of the distracting
word and subsequently inhibit it, then the semantic rep-
resentation should be difficult to reactivate for some
short period of time. Thus, inhibitionwould predict sub-
stantial negative priming, slow responses when the to-
be-ignored word on the prime trial turns out to be the to-
be-named color on the target trial (e.g., green in blue
print is followed by red in green print). In contrast, if
they divert attention to a perceptual rather than a seman-
tic level of analysis (Besner& Stolz, 1999a, 1999b;Besner
et al., 1997), then word meanings would not be activated
and inhibition would be unnecessary. In the absence of
inhibition, response difficulty should not occur on the
negative priming trials.
We examined the performance of high- and low-span

individuals on trials in which the to-be-named color was
the to-be-ignored word on the previous trial. The proce-
dure was a replicationof Experiment1 using only the high-
proportion condition. The conflict trials were arranged
in pairs. Some pairs were related so that the irrelevant
word on the prime trial was the to-be-namedword on the
target trial (negative priming trials). Other pairs involved
no relation between the prime and the target (conflict tri-
als). If high-span individuals actually suppress the se-
mantic activationof the irrelevant word to maximize per-
formance on the color-naming task, then their level of
interference on conflict trials should be low (i.e., they
should experience minimal Stroop interference). This
should not be true, however, on the negative priming tri-
als. On these trials, high-span individuals should show
impaired performance (i.e., they should experience sub-
stantial negative priming) because inhibitionof the word
meaning on the prime trial should lead to difficulty in
accessing this information on the target trial. Alterna-
tively, high-span individualsmay ignore a semantic level
of analysis. If so, then they should experience little Stroop
interference on conflict trials because they should detect
no semantic conflict between prime and target trials. Like-
wise, they should experience little difficulty on negative
priming trials because the word meaning on the prime
trial was never activated and thus was never inhibited.

Method
Participants . The participants were 75 undergraduate psychol-

ogy students who received course credit for their participation.
High- and low-span participants were identified via the procedure
described in Experiment 1. High-span individuals had scores that
ranged from 41 to 57 (M = 44.88, n = 25). Low-span individuals had
scores that ranged from 19 to 32 (M = 25.96, n = 25).

Materials and Procedure. The stimuli were divided into two
blocks of 100 trials each. Each block contained 20 neutral trials and
80 color–word trials arranged in prime–target pairs. Half of the
pairs were related in that the to-be-ignored word on the prime trial
was the to-be-named color on the target trial (negative priming trials)
and half were unrelated (conflict trials). Trial pairs of the two types
were randomly intermingled. Colors and words appeared in ap-

proximately equal numbers of times in the two blocks. A separate
block of 20 trials (10 conflict and 10 neutral) was used as a practice
set.
The procedure was the same as that described in Experiment 1

except that participants received the reading-span test and the
Stroop task in the same session. Block order was randomized, as
were the neutral and prime–target trials within each block.

Results and Discussion
Mean latencies and percent errors are presented in

Table 2. We performed 2 (span) 3 3 (trial) ANOVAs on
the accuracy and response time data, collapsing over
block. Errors constituted2.7% of the color-naming data.
Errors and outliers together constituted 4.1% of the data.
Span (low vs. high) was a between-participants factor,
whereas trial (neutral vs. conflict vs. negative priming)
was a within-participants factor.
Analysis of the error data revealed no reliable effects (all

Fs < 1). In contrast, analysis of the color-naming latencies
revealed reliable effects of trial and span [F(2,96) =
194.17,MSe = 2,049 and F(1,48) = 8.52,MSe = 50,044,
respectively]. These effects were modified by a reliable
span 3 trial interaction [F(2,96) = 43.75,MSe = 2,049].
High-span individuals showed little difference in their
response to conflict and neutral trials (F < 1), replicating
the pattern in Experiment 1. They exhibited substantial
negative priming, responding more slowly on the nega-
tive priming trials than on the conflict trials [F(2,96) =
201.61]. They also responded more slowly on negative
priming trials than on neutral trials [F(2,96) = 197.60].
In contrast, low-span individuals showed substantial in-
terference on both conflict and negative priming trials,
responding much more slowly on these trials than on
neutral trials [F(2,96) = 122.97 and F(2,96) = 185.37].
They also showed reliable negative priming [F(2,96) =
6.38], although the magnitude of the effect was much
smaller among low- than among high-span individuals.
We also conducted a regression analysis on the full

data set as described in Experiment 1. We computed an
interference score that was the amount of interference
experienced on negative priming trials relative to conflict
trials. This score reflects the increase in interference due to
negativepriming.We found a strong relationbetween read-
ing span and negative priming [b = .62, t(1,63) = 6.28];

Table 2
Mean Response Times (RTs, in Milliseconds),

Percent Errors (PEs), and Standard Deviations to Neutral,
Conflict, and Negative Priming (NP) Trials in Experiment 2

Working-Memory Span

High Low

Trial Type RT PE SD RT PE SD

Neutral 763 2.2 97.38 824 2.4 115.72
Conflict 761 2.8 136.09 966 2.6 144.22
NP 943 3.3 145.24 998 3.0 158.12
Difference
(Conflict2Neutral) 222 0.6 142 0.2

Difference
(NP2Conflict) 182 0.5 32 0.4



WORKING MEMORY AND INTERFERENCE 299

negative priming increased as a function of working-
memory span.
This experiment was conducted to examine the means

by which high-span individuals were able to minimize
Stroop interference in the context of frequent conflict tri-
als. Our results are inconsistent with the hypothesis that
they abandoned a default mental set involving the se-
mantic analysis of words in favor of analysis at lower,
perceptual, levels. They clearly computed the meaning
of the irrelevant word because they experienced sub-
stantial difficulty when the to-be-ignored word on the
prime trial was the to-be-named word on the target trial.
Rather, our negative priming results are consistent with
an inhibitory hypothesis. High-span individuals com-
puted the meaning of the irrelevant word and then inhib-
ited it. As a consequence, they exhibited substantial in-
terference when a subsequent trial required retrieval of
the inhibited representation. This explanation of our re-
sults, however, relies on an inhibitory account of the neg-
ative priming effect. We discuss an alternative, nonin-
hibitory account of our findings in the next section.

GENERAL DISCUSSION

Our results, like those reported by Besner and his col-
leagues (Besner & Stolz, 1999a, 1999b), demonstrate
the importance of context in modulating the extent to
which participantsexperience Stroop interference. High-
span individuals showed less interference than did low-
span individuals, but only in the context of frequent con-
flict trials. This result has implicationsfor understanding
the relation between working-memory capacity and the
ability to overcome interference or response competi-
tion. Performance of the high-span individuals in the
low-proportion condition of Experiment 1 suggested that
they were as vulnerable to interference from irrelevant
information as were low-span individuals. Unlike low-
span individuals, however, they were able to engage a
strategy for overcoming such interference when the
strategy had high utility, as it did in the high-proportion
condition.
Experiment 2 provided some preliminary information

about the nature of a reading suppression strategy. Read-
ing suppression did not appear to involve suppression of
the word recognition process, per se. High-span individ-
uals showed a large negative priming effect; that is, they
were very slow to respond on trials in which the to-be-
named color was the irrelevant word on the previous
trial. Thus, the act of ignoring the irrelevant word on the
prime trial had consequences for responding on the tar-
get trial.
Thus far we have interpreted our negative priming re-

sults as consistent with the operation of an inhibitory
mechanism. According to this account, negative priming
is related to the ability of high-span individualsto reduce
Stroop interference.When the proportionof conflict trials
is high, they employ a suppression strategy. This results
in less interference on conflict trials, but also results in

negative priming when the irrelevant word on the prime
trial is the to-be-named color on the target trial.
Although this is a parsimonious explanationof our re-

sults, it relies on an inhibitory account of the negative
priming effect. Inhibitory accounts of negative priming,
however, have been challenged in recent years by a class
of explanations that attributes negative priming to the
operation of memory retrieval processes (Milliken, Jo-
ordens,Merikle, & Seiffert, 1998;Neill & Valdes, 1992;
Neill, Valdes, Terry, & Gorfein, 1992). Neill and his col-
leagues have proposed one such explanation (Neill &
Valdes, 1992; Neill et al., 1992). According to their epi-
sodic retrieval theory, presentation of a stimulus auto-
matically results in retrieval of themost recent episode in-
volving that stimulus, including information about the
attributes of the stimulus and any response that was as-
sociated with it. If the retrieved stimulus has been re-
cently ignored, then retrieval of that informationmay in-
terfere with current response selection.According to this
account, individual differences in negative priming arise
not from differences in the ability to inhibit distracting
information, but from differences in memory encoding
or retrieval.
The episodic retrieval account can explain why low-

span individualsexhibited less negative priming than did
high-span individuals (Experiment 2). Low-span indi-
viduals encode information or retrieve it less efficiently
than do high-span individuals; thus, they experience less
interference on negative priming trials. Can this account
also explain why high-span individuals experience less
Stroop interference than do low-span individuals when
the proportion of conflict trials is high (Experiment 1)?
The answer to this question is not obvious. It may be that
negative priming and the reduction in Stroop interfer-
ence observed among high-span individuals are unre-
lated phenomena. Alternatively, the memory retrieval
processes that lead to selection difficulty on some trials
(negative priming) may be balanced by retrieval pro-
cesses that lead to selection facilitation on other trials,
resulting in an overall reduction in interference. The re-
sults of our experiments provide little insight into these
issues, but clearly present an interesting empirical puz-
zle for the episodic retrieval account.
One aspect of the performance of low-span individu-

als in Experiment 2 is notable. They showed much less
negative priming than did high-span individuals. This
finding is consistent with recent reports of individual
differences in the negative priming effect. These studies
have shown that certain groups—in particular,Alzheimer’s
patients, schizophrenics, children, and older adults—
often show reduced negative priming (Cohen & Servan-
Schreiber, 1992;Dempster, 1992;Hasher & Zacks, 1988;
Simone & Baylis, 1997). Most applicable to the results
presented here is a recent study by Conway, Tuholski,
Shisler, and Engle (1999). They examined individualdif-
ferences in negative priming as a function of individual
differences in working-memory capacity. Their findings
were very similar to those reported here; high-span indi-
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viduals exhibited much more negative priming than did
low-span individuals.
In summary, our experiments showed that high-span

individuals adopt a strategy to overcome Stroop inter-
ference when such a strategy is encouraged by the con-
text of the experiment. Moreover, they show a much
larger negative priming effect than do low-span individ-
uals. Both f indings are consistent with the hypothesis
that individual differences in working-memory capacity
are related to differences in the ability to inhibit task-
irrelevant information. Further research will be neces-
sary to determine whether individual differences in
memory retrieval processes can also provide a full ac-
count of these findings.
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