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Although the fact that stereotype threat impacts performance is well established, the underly-
ing process(es) is(are) not clear. Recently, T. Schmader and M. Johns (2003) argued for a
working memory interference account, which proposes that performance suffers because cogni-
tive resources are expended on processing information associated with negative stereotypes. The an-
tisaccade task provides a vehicle to test this account because optimal performance requires working
memory resources to inhibit the tendency to look at an irrelevant, peripheral cue (the prepo-
tent response) and to generate volitional saccades to the target. If stereotype threat occupies
working memory resources, then the ability to inhibit the prepotent response and to launch volitional
saccades will be impaired, and performance will suffer. In contrast, S. Harkins’s (2006) mere
effort account argues that stereotype threat participants are motivated to perform well, which
potentiates the prepotent response, but also leads to efforts to counter this tendency if participants
recognize that the response is incorrect, know the correct response, and have the opportunity to make
it. Results from 4 experiments support the mere effort but not the working memory interference
account.
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Stereotype threat “refers to the phenomenon whereby indi-
viduals perform more poorly on a task when a relevant stereo-
type or stigmatized social identity is made salient in the per-
formance situation” (Schmader & Johns, 2003, p. 440). A wide
range of stereotypes have been tested, from women’s supposed
lack of ability in math and science domains (Ben-Zeev, Fein, &
Inzlicht, 2005; Brown & Josephs, 1999; Brown & Pinel, 2003;
Davies, Spencer, Quinn, & Gerhardstein, 2002; Johns,
Schmader, & Martens, 2005; Keller & Dauenheimer, 2003;
O’Brien & Crandall, 2003; Pronin, Steele, & Ross, 2004;
Schmader & Johns, 2003; Sekaquaptewa & Thompson, 2003;

Spencer, Steele, & Quinn, 1999) to African American’s under-
performance on standardized tests (Aronson, Fried, & Good,
2002; Blascovich, Spencer, Quinn, & Steele, 2001; Steele &
Aronson, 1995) to White males’ athletic inferiority (Stone,
2002; Stone, Lynch, Sjomeling, & Darley, 1999; Stone, Perry,
& Darley, 1997). In each of these cases, concern about con-
firming the relevant stereotype have been shown to negatively
impact the performance of the stigmatized individuals.

However, an important question remains: How does stereo-
type threat produce these performance effects? A number of
explanations have been proposed (anxiety: Bosson, Haymovitz,
& Pinel, 2004; Spencer et al., 1999; Steele & Aronson, 1995;
expectancy: Cadinu, Maass, Frigerio, Impagliazzo, & Latinotti,
2003; arousal: Ben-Zeev et al., 2005; Blascovich et al., 2001;
O’Brien & Crandall, 2003; working memory interference:
Schmader & Johns, 2003; cognitive load: Croizet et al., 2004;
withdrawal of effort: Stone, 2002; Stone et al., 1997; reactance:
Kray, Thompson, & Galinsky, 2001), but researchers have yet
to reach a consensus as to what process(es) actually mediate(s)
the performance effects.

One explanation, working memory interference, has garnered
significant attention in the literature as of late. This explana-
tion conceptualizes stereotype threat as “a stressor in that a
negative social stereotype that is primed in a performance
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situation poses a threat to one’s social identity (Schmader,
2002)” (Schmader & Johns, 2003, p. 442). Cognitive resources
that could be devoted to task performance are instead expended
on processing the information resulting from the activation of
the negative stereotype. It is this reduction in working memory
capacity that produces the performance debilitation reported in
the stereotype threat literature.

The work of Engle and his colleagues (e.g., Engle, 2001;
Engle, Tuholski, Laughlin, & Conway, 1999) forms the con-
ceptual basis for Schmader and John’s (2003) research. These
researchers view working memory as a subset of highly acti-
vated long-term memory units, an array of processes that pro-
duce and maintain activation of those units, and an executive
attention component. The executive attention component of
working memory is responsible for maintaining task goals,
processing incoming information, and blocking external and in-
ternal interference. Engle and his colleagues argued that the
domain-free executive attention ability “is important for
predicting performance on higher order cognitive tasks (e.g.,
Engle et al., 1999; Kane et al., 2004)” (Unsworth, Schrock,
& Engle, 2004, p. 1303) and is crucial in the performance
of inhibition tasks, like the antisaccade task, which require
maintenance of the goal in the face of potent environmental
distractors.

On the antisaccade task (e.g., Roberts, Hager, & Heron,
1994), participants are asked to fixate a cross that appears in the
center of the visual display and to respond to a target pre-

sented randomly on one side of the display or the other (see
Figure 1). However, before the target appears, a cue (a white
square) is presented on the opposite side of the display. Partic-
ipants are explicitly instructed not to look at this cue, but rather
to look to the opposite side of the display where the target will
appear. However, there is a reflexivelike tendency to look at the
cue that must be inhibited to optimize performance.

To perform the antisaccade task well, one must marshal working
memory resources to inhibit the tendency to look at the peripheral
cue as well as to move the eyes to the target. As Unsworth et al.
(2004) wrote:

In situations in which the central executive and automatic atten-
tional capture are in opposition, the central executive will direct
the focus of attention only when the intent to do so is actively
maintained. A momentary lapse in intention will result in auto-
matic attentional capture. Within the antisaccade task, the central
executive is needed not only to block automatic attentional capture,
but also to effectively direct focus of attention to the correct
location. (p. 1318)

Four articles (Kane, Bleckley, Conway, & Engle, 2001;
Roberts et al., 1994; Stuyven, Van der Goten, Vandierendonck,
Claeys, & Crevits, 2000; Unsworth et al., 2004) report a total of
eight experiments using the antisaccade task that test the hy-
pothesis that deficits in working memory deleteriously af-

Antisaccade Prosaccade

Fixation
1500-3500 ms

Cue
400 ms

Target
150 ms

Figure 1. Sequence of events for the antisaccade and prosaccade tasks. Each frame represents what was
displayed on the monitor for the period of time shown to the left of the figure. The target appeared in one of three
orientations: pointing up (shown), to the right, or to the left.
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fect performance on the antisaccadetask.1 Four of these exper-
iments (Kane et al., 2001, Experiment 2; Unsworth et al., 2004,
Experiments 1, 2, and 3) operationalized working memory
capacity as an individual-difference variable, operation span,
and are, thus, correlational. The other four (Roberts et al., 1994,
Experiments 1 and 2; Stuyven et al., 2000, Experiments 1 and
2) incorporated experimental manipulations of working mem-
ory capacity (concurrent tasks).

Seven of these eight experiments found that participants who
had less working memory capacity (either as an individual-
difference variable or through a concurrent task manipulation)
produced more reflexive saccades (looking in the wrong direction
toward the cue) than participants who had more working memory
capacity (weighted mean r � .43, combined Z � 6.84, p �
.00001).2 Eight of the eight experiments found that less working
memory capacity led to longer latencies to launch correct saccades
(saccades launched toward the target following successful inhibi-
tion of the reflexive saccade; see Figure 2) (weighted mean r �
.48, combined Z � 7.55, p � .00001). The three experiments that
measured corrective saccades (saccades launched toward the target
following reflexive saccades; see Figure 2) also found reliable
effects (weighted mean r � .42, combined Z � 3.66, p � .0001).

Thus, the antisaccade task is ideally suited for testing Schmader
and Johns’s (2003) working memory interference account of stereo-
type threat effects. First, reductions in working memory capacity lead
directly to specific predictions about performance on the antisaccade
task: If the experience of stereotype threat decreases participants’
working memory capacities during task performance, then partici-
pants subject to threat should perform more poorly on the antisaccade
task than control participants because these participants should be less
able to inhibit the tendency to look toward the cue and slower to
launch saccades toward the target. Second, by tracking eye move-
ments, it is possible to isolate the various components of performance
on this task (e.g., proportion of reflexive responding, saccade launch
latencies), which allows the assessment of their relative contribution
to the terminal measures, identification of target orientation, and
reaction time. Most tasks do not permit this molecular level of
analysis (e.g., quantitative Graduate Record Examination [GRE]
items). Third, our pilot research shows that participants can easily be
convinced that men are better than women at this test of visuospatial
skill, as demonstrated by the effects produced on manipulation checks
typical of work in this area.

The aim of the present research was to use the antisaccade task
to compare the working memory interference account of stereo-
type threat effects with the mere effort account, an explanation

suggested by Harkins’s (2006) effort to isolate the process(es) that
mediate(s) the effect of evaluation on complex task performance.
The potential for evaluation, like stereotype threat, arouses partic-
ipants’ concern about their ability to perform well on the task. In
fact, many of the processes proposed to mediate stereotype threat
performance effects (e.g., processing interference, withdrawal of
effort, and arousal) have also been proposed to explain perfor-
mance differences in the evaluation-performance domain, and like
the stereotype threat literature, researchers have not come to a
consensus as to what the mediating mechanism(s) is (are).

Harkins (2006) suggested that the mediating process could be
identified through the molecular analysis of performance on a
specific task. To this end, Harkins (2006) examined the effect of

1 Mitchell, Macrae, and Gilchrist (2002) also examined the effect of work-
ing memory deficits on antisaccade performance. However, their methodology
differed substantially from ours and from that of the other researchers in the
area. Mitchell et al. presented their fixation stimulus for a fixed interval (2,000
ms), whereas other research used a randomly determined interval (present
research: 1,500 ms–3,500 ms; Kane et al., 2001: 600 ms–2,200 ms; Roberts et
al., 1994: 1,500 ms–3,500 ms; Stuyven et al., 2000: 1,500 ms–3,000 ms;
Unsworth et al., 2004: 600 ms–2,200 ms). Mitchell et al. (2002) used a cue
eccentricity (distance from the fixation point to the cue) of only 4.8°, whereas
other research used larger cue eccentricities (present research: 11°; Kane et al.,
2001: 11.5°; Roberts et al., 1994: 10.5°; Stuyven et al., 2000: 6.7°; Unsworth
et al., 2004: 11.5°). Finally, Mitchell et al. (2002) used a cue that subtended
5.2° of visual angle, whereas other research used cues that were substantially
smaller (present research: 0.5°; Kane et al., 2001: 0.6°; Stuyven et al., 2000:
0.4°; Unsworth et al., 2004: 0.6°).

Each of these differences has the effect of making Mitchell et al.’s (2002)
task easier than the versions used in the other research. A fixed fixation interval
makes the task easier by eliminating the need for a “when” decision so that
participants are only left with a “where” decision (“Do I need to launch a
saccade to the right or left?”). Smaller cue eccentricities produce faster correct
saccades than larger cue eccentricities (except for eccentricities below 2°)
(Smyrnis et al., 2002). Finally, Roberts et al. (1994) manipulated cue size (0.4°
vs. 2.0° vs. 3.4°) and found that larger cue sizes were associated with better
performance than smaller cue sizes. They argued that “larger cues are noticed
more easily and quickly, allowing deliberate processes of working memory
more opportunity to program an antisaccade”(p. 383). Once again, Mitchell et
al. (2002) used a cue that subtended 5.2° of visual angle.

Because Mitchell et al.’s (2002) version of the antisaccade task is much
easier than the tasks used in the other research, this may account for the fact
that in their first experiment, cognitive load did not affect correct saccade
latency. In Experiment 2, Mitchell et al. (2002) increased task difficulty by
increasing the number of possible cue locations from two to four (left,
right, up, down). Kveraga, Boucher, and Hughes (2002) have shown that
correct saccade latencies and keypress responses follow Hick’s law: Re-
sponse time increases as the number of stimulus response alternatives
increase. Mitchell et al. (2002) also increased task difficulty by changing
the cue “from a single white stimulus to a collection of 60 different color
photographs of various objects” (p. 102). With these changes in effect,
Mitchell et al. did find that cognitive load significantly increased the
latencies of correct saccades. However, given the large number of differ-
ences in methodology between this research and that of the other research,
we did not include it in our meta-analyses.

2 In their first experiment, Stuyven et al. (2000) included a control condition
and two cognitive load conditions. For both dependent measures, proportion of
reflexive saccades and saccade launch latency, we computed the effect size for
the contrast between the control condition and each of the load conditions and
then averaged the two effect sizes for entry in the meta-analysis.

^ +
Correct Saccade Reflexive Saccade

Corrective Saccade

Figure 2. Response maps for different types of saccadic eye movements
on antisaccade trials. The solid line represents trials on which participants
make a correct saccade toward the target. The broken line represents trials
on which participants first make a reflexive saccade and then generate a
corrective saccade back toward the target.
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evaluation on the performance of the remote associates task
(RAT), which requires participants to look at sets of three words
(e.g., lapse, elephant, vivid) and to generate a fourth word that is
related to each word in the given triad (in this case, memory;
Harkins, 2006). Harkins (2001) has shown that the potential for
evaluation produces the typical pattern of performance on this
task: Participants who anticipate evaluation by the experimenter
solve more simple trials than no-evaluation participants, whereas
participants who anticipate experimenter evaluations solve fewer
difficult triads than no-evaluation participants.

Harkins’s (2006) analysis showed that these findings result from
the fact that the potential for evaluation motivates participants to want
to do well, which potentiates whatever response is prepotent on the
given task. On the RAT, the prepotent response is to generate words
that are closely related to one of the three triad members. On simple
triads, because the correct answer tends to be a close associate of one
of the triad members, participants subject to evaluation perform better
than controls. However, on complex triads, the correct answer is
remotely associated with each triad member, and the accumulation of
the weak activation contributed by each triad member is required for
the correct answer to be brought to mind. In this case, the potentiation
of the prepotent response, generating close associates, inhibits the
activation of the correct answer, resulting in poorer performance by
participants subject to evaluation.

Zajonc’s (1965) drive theory account of social facilitation ef-
fects also accords a central role to prepotent or dominant re-
sponses. Drive theory contends that the presence of others pro-
duces arousal, which increases drive. Increased drive enhances the
probability of the emission of dominant responses, which are likely
to be correct on simple tasks but incorrect on difficult ones. In fact,
Cottrell (1972) argued that this drive was the result of the partic-
ipants’ apprehension about the fact that they would be evaluated.

Thus, both mere effort and Cottrell’s (1972) evaluation apprehension
account of social facilitation effects predict that the potential for evalua-
tion will potentiate dominant or prepotent responses. However, in the case
of mere effort, this potentiation results from the motivation to perform
well, which should also lead to an effort to correct the incorrect response
if the participant recognizes that his or her response is incorrect, knows
the correct response, and has the opportunity to make it. In contrast,
Cottrell’s (1968, 1972) modification of Zajonc’s drive theory suggests
only that the positive or negative anticipations produced by the presence
of others nonselectively energize individual performance (i.e., potentiate
the dominant response). Of course, on a task like the RAT, we are unable
to distinguish between mere effort and evaluation apprehension accounts
because even if the participants know that the response is incorrect, they
do not know how to correct it.

However, an inhibition task, like the Stroop, does allow us to see
the effect of the motivation to correct. The Stroop color-word task
(Stroop, 1935) requires participants to name the ink color of a
color word. For example, they may see the word red printed in
blue, and the correct response is blue. The prepotent tendency in
this task is to read the color word, and the mere effort account
would predict that the potential for evaluation would potentiate
this incorrect, prepotent response. However, on inhibition tasks,
like the Stroop, the correct answer is quite obvious. So, although
the initial tendency for participants subject to evaluation to read
the color will be stronger than that of their no-evaluation counter-
parts, it will be quite clear to these participants that this response

is incorrect. Given enough time to counter the effect of response
potentiation, the mere effort account predicts that the heightened
motivation of the evaluation participants to do well will lead them
to produce the correct answer more quickly than the no-evaluation
participants, whereas drive theory or evaluation apprehension pre-
dicts only response potentiation. Consistent with the mere effort
prediction, McFall, Jamieson, and Harkins (2007) found that if
required to produce a response in a brief time (1 s or 750 ms), then
participants subject to evaluation made more errors than no-
evaluation participants, but when given up to 2 s to respond,
participants subject to evaluation responded more quickly than
no-evaluation participants with no difference in accuracy.3

The mere effort account of stereotype threat performance effects
argues that stereotype threat should operate like the potential for
evaluation in that threat will motivate participants to want to perform
well on the task. Thus, stereotype threat should produce the same
basic pattern of findings on the antisaccade task that is produced by
the potential for evaluation on inhibition tasks like the Stroop. When
not given sufficient time to correct for the prepotent tendency (i.e.,
brief display time), the more motivated stereotype threat participants
should be less accurate than controls in their ability to correctly
identify target orientation.4 However, when the display time is in-
creased enough to allow for correction, stereotype threat participants
should be able to respond to the target more quickly than controls as
a result of increased motivation to perform well.

More specifically, like the working memory interference ac-
count, the mere effort account predicts that the participants under
stereotype threat will look in the wrong direction, toward the cue,
more often than participants in the control group, but for a different
reason. The working memory interference account argues that
because the experience of stereotype threat diminishes working
memory capacity, the participants are less able to inhibit looking in
the wrong direction (“foot off the brake”). The mere effort account
argues that the motivation to perform well potentiates the prepo-

3 When studying the effect of motivation on inhibition tasks like the
Stroop, it is common to find differences reflected in accuracy when
response time is limited (e.g., Hochman, 1967; Pallak, Pittman, Heller, &
Munson, 1975) but reflected in speed when the time provided for a
response is essentially unlimited (e.g., Huguet, Galvaing, Monteil, &
Dumas, 1999; MacKinnon, Geiselman, & Woodward, 1985; O’Malley &
Poplawsky, 1971). The correction of a prepotent tendency requires time
and cognitive resources. When given limited time to respond, more moti-
vated participants do not have enough time to correct for the tendency to
make the prepotent response, but when given more time to respond they do.
Because all participants can respond accurately when response time is
increased, motivation produces faster responses. We would expect to find
a similar pattern of findings on the antisaccade task.

4 As on the Stroop, to succeed on the antisaccade task, participants must
inhibit their prepotent response, in this case, the reflexive tendency to look at
the peripherally flashed stimulus. However, the “brief” intervals on the anti-
saccade task are much briefer than the time periods used in the Stroop. On this
task, the “long” response interval gave the participants up to 2 s to produce
their responses, whereas the “brief” intervals provided them from 750 ms to
1,000 ms. In contrast, on the antisaccade task, a typical exposure time is only
150 ms (e.g., Roberts et al., 1994), and then the target is immediately masked.
The participant does have time following target exposure in which to make a
response (e.g., 1,500 ms), but if the target was not seen, the participant has no
basis for making a response.
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tent response, looking at the cue, which makes stereotype threat
participants more likely than control participants to look in the
wrong direction (“foot on the gas”).

However, the mere effort account predicts that stereotype threat
will motivate participants to launch correct and corrective saccades
faster, not slower, than control participants. Sereno (1992) noted
that correct and corrective saccades represent “an extreme example
of a voluntary saccade” (p. 92). They are not produced in response
to a stimulus but are instead endogenously generated and launched
to a predicted target region (e.g., Crevits & Vandierendonck, 2005;
Godijn & Kramer, 2006; Massen, 2004). Thus, if one is motivated
to generate correct and corrective saccades as quickly as possible,
then more effort should produce faster saccade launch latencies.
Consistent with this notion, research has shown that motivation/
reward facilitates the generation of volitional eye movements in
animal models (e.g., Kawagoe, Takikawa, & Hikosaka, 1998;
Nakamura & Hikosaka, 2006).

Finally, after the participants’ eyes arrive at the target area, the
participant must determine the target orientation and press the
appropriate response key. There is no reason to believe that work-
ing memory interference would impact this decision-making as-
pect of trial performance (see Engle & Kane, 2003). Motivation to
perform well, however, should make stereotype threat participants
try to respond as quickly as possible. Thus, when the participants
see the target, the mere effort account would predict that partici-
pants subject to stereotype threat would respond more quickly than
participants in the control condition.

To test the full range of predictions for the mere effort account,
the target display time must be long enough for the motivation to
correct to have an opportunity to play a role. If the display period
is too short, then participants subject to stereotype threat will not
be able to recover quickly enough to see the target. Therefore, we
began by parametrically varying the target display time and col-
lected data only on the terminal measures, accuracy and reaction
time.

Experiment 1: Antisaccade Task at 150 ms

Because the working memory interference account predicts that
the experience of threat will reduce working memory capacity,
participants subject to threat should perform more poorly than
controls regardless of target display time. Specifically, working
memory resources are required to inhibit the prepotent response to
look toward the cue and to generate saccades to the target. If
working memory is impaired, then participants should look toward
the cue more often and take longer to launch saccades to the target
than control participants. The mere effort account also predicts
that, at some display time, participants in the stereotype threat
condition will perform more poorly than participants in the control
condition because the participants will not have sufficient time to
correct for the prepotent response, looking at the cue. However, at
some longer display time, there will be no difference, and at a
longer display time, a reversal, as the threat participants do have
time to make the correction.

Pilot testing showed that no actual gender differences exist on
the antisaccade task when participants were given no experimental
manipulations. As noted previously, this work also showed that
participants were convinced that the antisaccade task is a measure

of visuospatial capacity, which, in turn, is indicative of mathemat-
ical ability, a domain in which males are stereotypically superior.
As a first step, we set the display time of the target at 150 ms
because this exposure time had been used in previous antisaccade
research (e.g., Roberts et al., 1994).

Method

Participants

Eighty Northeastern University undergraduate students (40 men
and 40 women) participated in this experiment in exchange for
partial fulfillment of a course requirement. All participants re-
ported normal vision or corrected-to-normal vision.

Tasks and Apparatus

Participants completed two eye movement tasks, the antisaccade
and prosaccade tasks. Each participant was seated in front of a
computer monitor in a small room. A Macintosh G5 computer
controlled the stimulus presentation and recorded the keypress
timing and the accuracy of the responses. Both tasks were pre-
sented on a 17-in. (43.18-cm) monitor. Participants’ heads were
stabilized throughout the experiment by a chin rest positioned 54
cm from the monitor.

In the antisaccade task (see Figure 1), each trial began with the
presentation of a fixation cross, subtending 1° of visual angle, in
the center of the screen for a randomly determined interval ranging
from 1,500 to 3,500 ms. The cue, a white square that subtended
0.5° of visual angle, was then presented 11° to either the left or the
right of the fixation cross for 400 ms. When the cue was extin-
guished, the target, an arrow also subtending 0.5° of visual angle,
then appeared on the opposite side of the screen from the cue, 11°
from the center fixation cross. The target was presented in one of
three orientations: pointing up, to the left, or to the right. The target
was displayed for 150 ms, after which a mask, another white
square subtending 0.5° of visual angle, appeared in its place. This
mask remained until the participant responded with a keypress. If
no response was made, then it was removed after 1,500 ms, and the
next trial began after a 1,750-ms intertrial interval.

Participants were instructed to look at the fixation cross in the
center of the screen until the cue was presented, at which point
they were to look away from the cue and indicate the orientation
of the target located on the opposite side of the screen as quickly
and accurately as possible by pressing the corresponding arrow
key on a keyboard (left, up, or right). Cue side (left or right) and
arrow direction were randomized across trials.

As shown in Figure 1, the prosaccade task was identical to the
antisaccade task except that the target (the arrow) was presented on
the same side of the screen as the cue (the white square). Partic-
ipants were instructed to look toward the cue and identify the
orientation of the target that appeared in its place. The prepotent
tendency to look toward the peripherally flashed cue is correct on
prosaccade trials, whereas on the antisaccade task, this prepotent
response is incorrect. Thus, prosaccade trials are structurally sim-
ilar to antisaccade trials but do not require the inhibition and/or
correction of prepotent responses.
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Participants completed six practice trials prior to the beginning
of each task and then completed 90 antisaccade or prosaccade
trials. Task order was counterbalanced across participants. As is
common in cognitive load research using the antisaccade task (e.g.,
Roberts et al., 1994; Stuyven et al., 2000), participants did not
receive feedback after each trial.

Procedure

Participants were brought into the lab one at a time and gave
written consent. After consent was obtained, verbal and written
(on the computer screen) instructions were presented to each
participant. When the task had been thoroughly explained and
participants had completed the practice trials, the experimenter
then implemented the stereotype threat manipulation. In the
stereotype threat condition, the experimenter explained,

The task you are about to complete is a test of visuospatial capacity.
This measure is closely linked to math ability. As you may know,
there has been some controversy about whether there are gender
differences in math and spatial ability. Previous research has demon-
strated that gender differences exist on some tasks, but not on others.
In our lab, we examine performance on both kinds of tasks. The task
on which you are about to participate has been shown to produce
gender differences.

The control condition instructions were identical to the stereo-
type threat instructions except the last sentence read, “The task
on which you are about to participate has not been shown to
produce gender differences.” A similar manipulation has been
shown to produce stereotype threat effects in previous research
(e.g., Brown & Pinel, 2003; Keller & Dauenheimer, 2003;
O’Brien & Crandall, 2003; Spencer et al., 1999). No specific
mention was made as to whether men outperformed women or
vice versa, only that gender differences did or did not exist on
the task. Participants were expected to infer that women would
perform more poorly than men on the basis of the societal
stereotype that men are superior to women in mathematical and
spatial ability.

Each participant responded to a questionnaire after comple-
tion of each saccade task (one after the prosaccade task and one
after the antisaccade task). Two questions allowed us to eval-
uate the effectiveness of the stereotype threat manipulation: To
what extent are there gender differences in performance on this
task? (1 � no gender differences and 11 � gender differences)
and Who do you believe performs better on this task? (1 �
males perform better, 6 � males and females perform the same,
and 11 � females perform better). Participants were also asked
to rate the extent to which they felt that they could evaluate
their performance and the extent to which their performance
could be evaluated by the experimenter. Finally, they were
asked to rate how interesting the task was, how anxious they felt
about their performance, how well they thought they performed,
and how much effort they put into the task, all on 11-point
scales.

Results

Manipulation Check for Stereotype Threat

The manipulation checks were analyzed in 2 (condition:
stereotype threat vs. no stereotype threat) � 2 (gender: male vs.
female) � 2 (task order: antisaccade first vs. prosaccade
first) � 2 (task: antisaccade vs. prosaccade) analyses of vari-
ance (ANOVAs). Condition, gender, and task order were ana-
lyzed as between-subjects effects, and task was analyzed as a
within-subjects effect. Participants in the stereotype threat con-
dition reported that gender differences existed to a greater
extent (M � 6.85, SD � 3.05) than participants in the control
condition (M � 1.48, SD � 1.38), F(1, 72) � 100.50, p � .001,
d � 2.34. Threatened participants reported that men performed
these tasks better than women to a greater extent (M � 3.78,
SD � 2.01) than participants in the control condition (M �
5.85, SD � 1.03), F(1, 72) � 33.90, p � .001, d � 1.39. These
results indicate that the stereotype threat manipulation used in
the present experiment was successful. Participants in the threat
condition were aware of the negative group stereotype, and
women were expected to perform more poorly than men.

Performance

The performance data (accuracy and reaction time measured
from the onset of the target) were analyzed in 2 (condition:
stereotype threat vs. no stereotype threat) � 2 (gender: male vs.
female) � 2 (task order: antisaccade first vs. prosaccade first) � 2
(task: antisaccade vs. prosaccade) ANOVAs. Condition, gender,
and task order were analyzed as between-subjects effects, and task
was analyzed as a within-subjects effect.

Accuracy. Replicating past work (e.g., Roberts et al., 1994;
Stuyven et al., 2000; Unsworth et al., 2004), participants correctly
reported the orientation of a greater percentage of targets in the
prosaccade task (M � 98.70%, SD � 2.30%) than in the antisac-
cade task (M � 90.10%, SD � 8.20%), F(1, 72) � 110.31, p �
.001, d � 2.49. This finding is expected because on the prosaccade
task, unlike the antisaccade task, good performance does not
require the inhibition of the prepotent response tendency.

Each of the other reliable effects in the overall analysis, gender,
F(1, 72) � 4.39, p � .05, d � 0.50; Condition � Gender, F(1,
72) � 7.71, p � .01, d � 0.65; and Task � Gender, F(1, 72) �
9.00, p � .01, d � 0.70, must be interpreted in the context of the
Condition � Task � Gender interaction, F(1, 72) � 6.00, p � .02,
d � 0.58 (see Figure 3). A series of contrasts was used to
decompose this three-way interaction (Kirk, 1995).

As can been seen in Figure 3, on the antisaccade task, females
in the stereotype threat condition performed more poorly (M �
84.30%, SD � 10.50%) than participants in any other condition (M
female/no stereotype threat � 91.50%, SD female/no stereotype
threat � 6.80%), F(1, 72) � 17.28, p � .001, d � 0.98; (M
male/stereotype threat � 93.60%, SD male/stereotype threat �
4.30%), F(1, 72) � 28.83, p � .001, d � 1.28; (M male/no
stereotype threat � 91.20%, SD male/no stereotype threat �
7.40%), F(1, 72) � 15.87, p � .001, d � 0.95, which did not differ
from each other ( ps � .20). Thus, only the women subject to
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stereotype threat experienced performance decrements in their
ability to accurately report target orientation.

There were no reliable differences among the conditions on the
prosaccade task ( ps � .20). The largest difference between the
pairs of these means was only 1.1%.

Reaction time. In this experiment and all that follow, only
reaction times for correct responses were submitted to analysis.
Replicating past work (e.g., Roberts et al., 1994; Stuyven et al.,
2000), we found a main effect for task. Participants responded
to targets more quickly in the prosaccade task (M � 468.79 ms,
SD � 63.28 ms) than in the antisaccade task (M � 509.06 ms,
SD � 77.11 ms), F(1, 72) � 57.19, p � .001, d � 1.81. There
was also a marginal gender main effect, F(1, 72) � 3.74, p �
.06, d � 0.45, with men tending to respond more quickly (M �
475.45 ms, SD � 69.06 ms) than women (M � 502.40 ms,
SD � 67.91 ms) across tasks.

A Condition � Task Order interaction, F(1, 72) � 5.54, p �
.05, d � 0.56, resulted from the fact that in the stereotype threat
condition, it did not matter whether the antisaccade task or the
prosaccade task came first. However, in the control condition,
participants completing the prosaccade task first responded more
quickly across both tasks than participants who responded to the
antisaccade task first. There was also a significant Condition �
Task interaction, F(1, 72) � 4.85, p � .05. This interaction
resulted from the fact that participants in both the stereotype threat
and control conditions responded to the target reliably more
quickly on prosaccade trials than on antisaccade trials, but the
difference was greater in the stereotype threat condition.

However, as a result of differences in accuracy, the means of
participants in the stereotype threat and control groups are based
on different numbers of trials. Thus, any analysis comparing these
groups on a measure of reaction time is suspect. In any event, these
interactions were not predicted, nor do they alter the interpretation
of results in the present experiment.

Ancillary Measures

Analysis of the difficulty measure revealed a Gender � Task
interaction, F(1, 72) � 4.52, p � .05, d � 0.49. A Tukey’s
Honestly Significant Difference test (Kirk, 1995) showed that, on
the prosaccade task, women (M � 1.9, SD � 1.33) and men (M �
1.75, SD � 0.97) did not differ in their ratings of task difficulty
( p � .20), but female participants in the stereotype threat condition
rated the antisaccade task as more difficult (M � 6.15, SD � 2.80)
than male participants (M � 4.05, SD � 2.59; p � .05). The
gender, F(1, 72) � 6.02, p � .05, d � 0.58, and task, F(1, 72) �
50.99, p � .001, d � 1.67, main effects must be interpreted in the
context of this interaction.

Participants did not differ in their ratings of the extent to which
the experimenter knew how well they performed or in their ratings
of the extent to which they could evaluate their own performances
( ps � .20). Analyses of the self-reports of anxiety experienced
during task performance, task interest, how well they thought they
performed, and effort were also all nonsignificant ( ps � .20).

Discussion

Consistent with the success of the stereotype threat manipula-
tion, participants in the stereotype threat condition reported that
there were gender differences in the performance of the task and
that male performance was superior to that of female performance.
Although male performance was unaffected by this manipulation,
women in the stereotype threat condition were less accurate in
their identification of target orientation than women in the control
condition and men in either condition.

This finding is consistent with the working memory interference
account of stereotype threat effects (Schmader & Johns, 2003),
which would argue that cognitive resources that could be devoted
to inhibiting the tendency to look at the cue are instead expended
on processing the information resulting from the activation of the
negative stereotype. It is this reduction of working memory capac-
ity that accounts for the performance debilitation. However, this
finding is not necessarily inconsistent with the mere effort account.
If the 150-ms presentation time did not provide sufficient time for
the stereotype threat participants to correct for the potentiation of
the prepotent response, mere effort would also predict debilitated
performance. Thus, the results of Experiment 1 are not conclusive.

Experiment 2: Antisaccade Task at 250 ms

In Experiment 2, the target display time was increased from 150
ms to 250 ms. At this exposure time, the predictions of the working
memory interference and mere effort accounts diverge. Mere effort
predicts that participants subject to threat will report target orien-
tation either as quickly as or more quickly than control participants
because the additional time should provide them with the oppor-
tunity to correct for the potentiated prepotent response and still see
the target, and they are motivated to do so. If the experience of
stereotype threat impairs working memory capacity, then stigma-
tized individuals should perform more poorly than the control
group on the antisaccade task regardless of display time.

Figure 3. Accuracy for correctly identifying the target on antisaccade
trials at a display time of 150 ms as a function of stereotype threat (ST)
condition and gender in Experiment 1. NST � no stereotype threat.
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Method

Participants

Because male performance did not differ as a function of the
stereotype threat manipulation in Experiment 1, only women were
used in the subsequent experiments. Thirty-six Northeastern Uni-
versity undergraduate students participated in this experiment in
partial fulfillment of a course requirement. All participants re-
ported normal or corrected-to-normal vision.

Materials and Apparatus

The saccade tasks were identical to those described in Experi-
ment 1 except that the target display time was changed from 150
ms to 250 ms.

Procedure

The procedure was identical to that in Experiment 1, including
all manipulations. Questionnaire items were identical to those used
in Experiment 1. However, as task order did not affect partici-
pants’ questionnaire responses in Experiment 1, only one ques-
tionnaire was given to each participant upon completion of the first
block of trials.

Results

Manipulation Check for Stereotype Threat

Manipulation check and questionnaire items were analyzed in 2
(condition: stereotype threat vs. no stereotype threat) � 2 (task:
antisaccade vs. prosaccade) ANOVAs, with condition and task as
between-subjects effects. Participants in the stereotype threat con-
dition reported that gender differences existed on the saccade tasks
to a greater extent (M � 7.22, SD � 2.78) than participants in the
control condition (M � 1.83, SD � 1.38), F(1, 32) � 53.08, p �
.001, d � 2.58. The threatened participants also reported that men
performed these tasks better than women to a greater extent (M �
3.22, SD � 2.46) than the participants in the control condition
(M � 6.39, SD � 0.92), F(1, 32) � 28.01, p � .001, d � 1.85.

Performance

The performance data were analyzed in 2 (condition: stereotype
threat vs. no stereotype threat) � 2 (task order: antisaccade first vs.
prosaccade first) � 2 (task: antisaccade vs. prosaccade) ANOVAs,
with condition and task order as between-subjects factors and task
as a within-subjects factor. The dependent measures were accuracy
in identifying the target orientation and reaction time, as measured
from the onset of the target.

Accuracy. As in Experiment 1, participants correctly reported
the orientation of the target more accurately in the prosaccade task
(M � 98.67%, SD � 2.02%) than in the antisaccade task (M �
96.20%, SD � 3.20%), F(1, 32) � 36.41, p � .001, d � 2.14. No
other effects were reliable. In the present experiment, the target in
the antisaccade task was more easily identified (stereotype threat:
M � 96.20%, SD � 3.20%) than in Experiment 1 (stereotype
threat: M � 84.30%, SD � 10.50%). This increase in accuracy
likely results from the increase in display time.

Reaction time. As in Experiment 1, participants responded to
target orientation more quickly in the prosaccade condition (M �
462.73 ms, SD � 72.45 ms) than in the antisaccade condition
(M � 524.63 ms, SD � 82.16 ms), F(1, 32) � 35.88, p � .001,
d � 2.14.

More important, there was a main effect for stereotype threat,
F(1, 32) � 19.52, p � .001, d � 1.58. Participants subject to
stereotype threat responded more quickly than control participants.
Separate contrasts (Kirk, 1995) show that this pattern characterized
performance on both antisaccade (stereotype threat: M � 480.62
ms, SD � 59.85 ms; no stereotype threat: M � 568.64 ms, SD �
78.82 ms), F(1, 32) � 9.06, p � .01, d � 1.06, and prosaccade
trials (stereotype threat: M � 420.62 ms, SD � 32.17 ms; no
stereotype threat: M � 504.83 ms, SD � 77.57 ms), F(1, 32) �
8.30, p � .01, d � 1.01. No other effects were reliable.

Ancillary Measures

Participants rated the antisaccade task (M � 3.56, SD � 2.23) as
more difficult than the prosaccade task (M � 1.83, SD � 1.54),
F(1, 32) � 6.89, p � .013, d � 0.93. There were no reliable
differences in the participants’ ratings of self-reported anxiety,
effort, how well they performed, or the potential for experimenter
or self-evaluation ( ps � .20).

Discussion

Once again, the manipulation checks suggest that the stereotype
threat manipulation was successful. Participants exposed to the
stereotype threat manipulation believed that the saccade tasks were
diagnostic of their math ability and that these tasks were gender
biased.

In Experiment 1, on the antisaccade task, participants under
stereotype threat were less accurate in their identifications of target
orientation than participants in the control condition. However, in
Experiment 2, in which the display time of the target was increased
from 150 ms to 250 ms, participants in the stereotype threat
condition were as accurate in their identifications as participants in
the control group, and reported target orientation reliably more
quickly. This finding is inconsistent with an explanation that relies
solely on working memory interference, which would predict that
participants subject to threat should perform more poorly than
controls on the antisaccade task at all target display times. How-
ever, the finding is consistent with the mere effort account, which
argues that the 100-ms increase in display time provided the more
motivated stereotype threat participants with enough time to cor-
rect for the potentiation of the prepotent response, accounting for
the fact that they identified the orientation of the target more
quickly than the control group.

Participants in the stereotype threat condition in Experiment 2
also reported target orientation on prosaccade trials more quickly
than control participants. In Experiment 1, although stereotype
threat participants did respond slightly more quickly than controls,
the difference was not significant. The pattern of results of Exper-
iment 1 could have resulted from a shift in participants’ decision
process as to what constituted an optimal approach to performance.
At 150 ms, participants subject to threat may have been more
motivated than control participants, but the briefer display time
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may have led them to place a premium on responding accurately
instead of quickly. At 250 ms, because the target was easier to see,
participants may have shifted their focus to responding quickly.
This finding is also consistent with the mere effort account in that
it suggests that participants under stereotype threat are more mo-
tivated than control participants, which is reflected in faster reac-
tion times on the prosaccade task.

Although the performance data from Experiments 1 and 2 are
consistent with the mere effort account, this support comes from
the accuracy and reaction time measures that are collected at the
end of each trial. The mere effort and working memory interfer-
ence accounts can be examined in detail by dividing the individual
antisaccade trial into three phases. At the outset of the trial, the cue
is presented. At this point, the participant is either successful in
inhibiting an eye movement to the cue or is unsuccessful. The
working memory interference and the mere effort accounts each
predict that the participants under stereotype threat will look in the
wrong direction, toward the cue, more often than participants in
the control group, but for different reasons. The working memory
interference account argues that because the experience of stereo-
type threat diminishes working memory capacity (“foot off the
brake”), the participants are less able to inhibit looking in the
wrong direction, whereas the mere effort account argues that the
motivation to perform well potentiates the prepotent response
(“foot on the gas”), looking at the cue, which makes stereotype
threat participants more likely than control participants to look in
the wrong direction.

In the second phase, the participant launches one of two types of
saccades to the target. Once again, correct saccades are those that
are launched toward the target following successful inhibition of a
reflexive saccade. Corrective saccades are those that are launched
toward the target following reflexive saccades (see Figure 2).
Working memory resources are required not only to inhibit reflex-
ive saccades but also to generate correct and corrective saccades.
Thus, to the extent that females subject to stereotype threat suffer
from reduced working memory capacity, they should not only
produce more reflexive saccades, but, as noted previously, also
launch correct and corrective saccades more slowly than female
controls. However, motivation to perform well should have the
opposite effect on saccade launch latencies. Participants subject to
stereotype threat should produce faster correct and corrective sac-
cades than control participants.

Finally, in the third phase, the participants see the target and
make the keypress. Once again, there is no reason to believe that
a working memory deficit would impact this decision-making
aspect of trial performance, whereas the mere effort account pre-
dicts that participants subject to stereotype threat will respond
more quickly than participants in the control condition. These
predictions were tested in Experiment 3.

Experiment 3: Antisaccade Task and Eye Tracking

In Experiment 3, the type and latency of participants’ eye
movements were recorded during performance of the antisaccade
task. Our analysis focused on the three types of eye movements
produced in the course of task performance (see Figure 2): reflex-
ive saccades; corrective saccades; and correct saccades. We also
isolated the effect of the motivation to make the keypress. The

isolated reaction time differs from the usual reaction time in that
the latter represents the time taken to respond measured from when
the target appears (400 ms after cue presentation; e.g., Kane et al.,
2001; Roberts et al., 1994). However, in some cases, the eyes will
have arrived in the target area after the target has appeared,
whereas in other cases, the eyes will have arrived before the target
appears. In the latter cases, no adjustment is necessary. Reaction
time measured from the 400-ms mark makes sense, but in the
former, the reaction time includes time when the participants could
not have responded. Therefore, to isolate the keypress component,
in those cases in which the saccade reached the target after its
presentation, we subtracted the amount of time by which it came
after from the reaction time.

We argue that an examination of the contribution of each of
these components of performance will aid us in understanding the
process(es) that produce(s) the results for the terminal performance
measures, accuracy of target orientation, and overall reaction time.
In Experiment 3, we once again used a 250-ms display time, which
allowed us to see whether we could replicate the performance
findings from Experiment 2.

Method

Participants

Thirty-six Northeastern University students participated in this
experiment in exchange for class credit. All participants reported
normal vision or corrected-to-normal vision, but none wore eye-
glasses, which interfered with eye tracking.

Tasks and Apparatus

The tasks were identical to those described in Experiment 2
except that participants completed the saccade tasks in blocks of
74 trials rather than 90. Each participant was seated in front of a
computer screen in a cubicle. A Macintosh computer controlled the
stimulus presentation and recorded the keypress, timing the accu-
racy of the responses and eye movement measures. Head position
was stabilized with a chin rest throughout the course of each task.
Eye movement data were collected using a Dr. Bouis infrared
oculometer (Dr. Bouis Devices, Karlsruhe, Germany) interfaced
with the computer. The oculometer measured eye position by
projecting an infrared light into the eye at an intensity limited to
3 � 10�4 W/cm2 and calculating the angular disparity between
pupil reflectance and maximum corneal reflectance. The resolution
was only limited by the fact that the infrared light illuminating the
eye was pulsed at 4 kHz. Thus, the oculometer allowed eye
position to be tracked with a resolution of 0.1°, which is ideal for
measuring small eye movements such as saccades (Bach, Bouis, &
Fischer, 1983). To ensure that the oculometer remained calibrated
for luminance and spatial accuracy throughout the experiment, an
onscreen calibration test was presented every 20 trials.

Procedure

Manipulation check and questionnaire items were identical to
those used in Experiment 2. The eye tracker, however, required
changes in the procedure. Because of the calibration test, the
experimenter was required to remain in the same room as the
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participant during performance of the antisaccade and prosaccade
tasks. However, he was seated so that the screen remained out of
his sight. Participants were aware that the experimenter could not
see the computer screen during task performance and were in-
structed to inform the experimenter when the calibration test
screen appeared. When the calibration screen appeared, the exper-
imenter then repositioned himself to conduct the calibration test.
Upon completion of the first saccade task, participants filled out a
questionnaire in an adjacent room.

Data Preparation

Filters were used prior to data analysis to ensure that eye
movements recorded by the eye tracker represented responses to
the stimuli and were not random movements. Prior to beginning
each trial, participants were required to fixate on a center fixation
cross. If in a period of 200 ms preceding the onset of the cue a
participant’s eye position did not vary by more than 2.82° (50
pixels), then that trial was considered as having a valid baseline. If
gaze strayed more than 2.82° from the center of the central position
during this 200-ms pretrial window, then that trial was considered
as having a bad baseline and was excluded from the analysis. A
total of 4.1% of the total number of trials across the prosaccade and
antisaccade tasks were excluded due to bad baselines.

Trials on which participants initiated saccades in 80 ms or less
were considered anticipatory (e.g., Crevits & Vandierendonck,
2005; Ford, Goltz, Brown, & Everling, 2005) and were excluded
from the analyses. Additionally, saccades beginning at 1,000 ms or
more were excluded from the data analyses because these eye
movements could not have been initiated in response to either the
cue or the target because both stimuli had been previously extin-
guished. Using these criteria resulted in the exclusion of another
8.4% of the trials. Thus, a total of 12.5% of trials were excluded
from the analyses as a result of poor baselines and threshold and
limit violations. The percentage of excluded trials did not differ by
condition ( ps � .20). In addition, previous antisaccade research
using eye tracking measures has excluded approximately the same
percentage of trials (e.g., Kane et al., 2001; Unsworth et al., 2004).

Eye movements were classified as saccades if participants
shifted their gaze position by more than 4.25°; however, move-
ments less than 4.25° were uncommon as participants exhibited a
tendency to generate consistent saccadic movements (M � 10.5°,
SD � 3.03°) to either the target or the cue, which were each
located 11° from the center of the computer screen. Participants’
average saccade velocity for an 11° eye movement (M � 221°/s)
fell below peak human saccade velocity for 11° eye movements
and was within the normal range for eye movements of this
magnitude (e.g., Montagnini & Chelazzi, 2005).

Results

Manipulation Checks for Stereotype Threat

Responses to the stereotype threat manipulation checks and
questionnaire items were analyzed in 2 (condition: stereotype
threat vs. no stereotype threat) � 2 (task: antisaccade vs. prosac-
cade) ANOVAs, with condition and task as between-subjects
factors. Once again, the stereotype threat manipulation was suc-

cessful: Participants in the stereotype threat condition indicated
that gender differences on this task existed to a greater extent (M �
6.39, SD � 3.55) than participants in the no-stereotype threat
condition (M � 2.67, SD � 2.50), F(1, 32) � 12.96, p � .001, d �
1.28. Stereotype threat participants also reported that men per-
formed better than women on this task to a greater extent (M �
4.00, SD � 2.20) than participants in the control condition (M �
6.11, SD � 1.37), F(1, 32) � 11.96, p � .002, d � 1.22.

Performance

The performance data were analyzed in 2 (condition: stereotype
threat vs. no stereotype threat) � 2 (task: antisaccade vs. prosac-
cade) � 2 (task order: antisaccade first vs. prosaccade first)
ANOVAs, with condition and task order as between-subjects fac-
tors and task as a within-subjects factor. The dependent measures
for these analyses were accuracy and reaction times measured
from target onset.

Accuracy. Participants were more accurate on prosaccade tri-
als (M � 99.90%, SD � 3.00%) than on antisaccade trials (M �
97.30%, SD � 2.50%), F(1, 32) � 40.76, p � .0001, d � 2.27.
Replicating the pattern of results from Experiment 2 in which a
250-ms display time was also used, participants did not differ in
their ability to identify target orientation as a function of stereotype
threat ( p � .20).

Reaction time. As in Experiment 2, participants responded to
target orientation more quickly on prosaccade trials (M � 439.57
ms, SD � 82.71 ms) than on antisaccade trials (M � 477.30 ms,
SD � 79.53 ms), F(1, 32) � 11.03, p � .002, d � 1.19. As
previously noted, the antisaccade task requires the inhibition of a
prepotent response, whereas the prosaccade task does not. Thus,
slower reaction times are expected on the antisaccade task.

Again, as in Experiment 2, which also used a target display time
of 250 ms, participants subject to stereotype threat identified the
target orientation more quickly (M � 407.29 ms, SD � 63.98 ms)
than control participants (M � 504.19 ms, SD � 70.30 ms), F(1,
32) � 30.74, p � .001, d � 1.96. As in Experiment 2, separate
contrasts (Kirk, 1995) showed that this pattern characterized per-
formance on both antisaccade (stereotype threat: M � 431.09 ms,
SD � 70.88 ms; no stereotype threat: M � 518.65 ms, SD � 63.34
ms), F(1, 32) � 29.53, p � .001, d � 1.91, and prosaccade trials
(stereotype threat: M � 383.50 ms, SD � 47.06 ms; no stereotype
threat: M � 489.74 ms, SD � 75.54 ms), F(1, 32) � 43.47, p �
.001, d � 2.34.

Eye Movement Measures

Analyses were conducted on the three types of saccades pro-
duced on the antisaccade task—reflexive saccades, corrective sac-
cades, and correct saccades (see Figure 2)—and on the eye move-
ment data for the prosaccade task. Adjusted reaction time data
(reaction times adjusted for time of arrival at the target area) for
antisaccades and prosaccades were also analyzed.

Reflexive saccades. The percentage and latency of reflexive
saccades were analyzed in 2 (condition: stereotype threat vs. no
stereotype threat) � 2 (task order: antisaccade first vs. prosaccade
first) ANOVAs. This analysis included all the trials that met the
inclusion criteria, whether the trial ended with a correct response
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or not. Both the working memory interference and mere effort
accounts predict that participants in the stereotype threat condition
will launch more reflexive saccades than participants in the control
condition. These predictions hold whether the trial culminates in a
correct response or not.

Consistent with the predictions of these accounts, participants in
the stereotype threat condition launched reflexive saccades on a
greater percentage of the trials (M � 59.90%, SD � 25.10%) than
control participants (M � 26.90%, SD � 17.00%), F(1, 32) �
20.54, d � 1.58. There was also a tendency for stereotype threat
participants to launch these saccades more quickly (M � 131.56
ms, SD � 18.28 ms) than participants in the control condition
(M � 156.76 ms, SD � 64.26 ms), F(1, 32) � 2.85, p � .12, d �
0.61.

Corrective saccades. The latencies of corrective saccades
were analyzed in a 2 (condition: stereotype threat vs. no stereotype
threat) � 2 (task order: antisaccade first vs. prosaccade first)
ANOVA. This analysis included the trials that met the inclusion
criteria and were correctly answered because we are attempting to
account for differences in reaction time on trials for which the
response was correct. In fact, however, as noted above, the par-
ticipants correctly identified the orientation of the target on 97.3%
of the trials, and stereotype threat did not affect their ability to do
so ( p � .20). As a result, including the few incorrect trials makes
no difference in the pattern of the results. This analysis revealed
that participants subject to stereotype threat launched corrective
saccades more quickly (M � 370.49 ms, SD � 53.18 ms) than
control participants (M � 418.44 ms, SD � 67.43 ms), F(1, 32) �
5.48, p � .03, d � 0.82 (see Figure 4). This finding is consistent
with the mere effort account, but not an account relying solely on
working memory interference.

Correct saccades. The latencies for correct saccades were
analyzed in a 2 (condition: stereotype threat vs. no stereotype
threat) � 2 (task order: antisaccade first vs. prosaccade first)

ANOVA. Once again, we excluded the few trials on which the
participants answered incorrectly. Participants subject to stereo-
type threat launched correct saccades more quickly (M � 296.55
ms, SD � 66.11 ms) than control participants (M � 376.99 ms,
SD � 75.86 ms), F(1, 32) � 10.86, p � .003, d � 1.15 (see Figure
4). This finding is consistent with the mere effort account and not
with a working memory interference account that relies solely on
a reduction of working memory capacity during task performance.

Prosaccades. On the prosaccade task, the cue and target ap-
pear on the same side. Prosaccades are eye movements launched in
the direction of the cue/target on this task. The latencies of these
saccades were analyzed in a 2 (condition: stereotype threat vs. no
stereotype threat) � 2 (task order: antisaccade first vs. prosaccade
first) ANOVA. Once again, we used only trials that met the
inclusion criteria and were answered correctly. However, partici-
pants answered correctly on 99.9% of the prosaccade trials. In fact,
out of all the prosaccade trials, only two responses were in error.
This analysis revealed a tendency for participants in the stereotype
threat condition to launch prosaccades more quickly (M � 127.34
ms, SD � 14.65) than controls (M � 137.18 ms, SD � 25.45), F(1,
32) � 3.69, p � .06, d � 0.68.

Adjusted reaction times. As described previously, to test the
hypothesis that the motivation to press the key could contribute to
performance on the antisaccade task, we had to take into account
the time at which the participant’s eyes arrived at the target area.
If the eyes arrived before the target even appeared (400 ms from
the beginning of the trial), then no adjustment was necessary. The
participant was looking at the target area when the target appeared
(at the 400-ms mark) and reaction time, as measured from the
400-ms mark until the keypress was appropriate. However, if, for
example, the eyes did not reach the target until the 450-ms mark,
then reaction time measured from the 400-ms mark would include
50 ms in which the participant could not have responded. There-
fore, to isolate the keypress component, in those cases in which the
participant’s eyes arrived at the target area prior to the target’s
appearance, we left the reaction time unchanged (i.e., measured
from the 400-ms mark in the trial). In those cases in which the
saccade reached the target after its presentation, we subtracted the
amount of time by which it came after from the reaction time. This
procedure was followed for each trial for each person, and the
resultant adjusted reaction time scores were averaged for each
person.

The adjusted reaction times were analyzed in a 2 (condition:
stereotype threat vs. no stereotype threat) � 2 (task order: anti-
saccade first vs. prosaccade first) � 2 (type of saccade: corrective
vs. correct) ANOVA. The adjusted reaction times for participants
subject to stereotype threat were significantly faster (M � 381.33
ms, SD � 58.02 ms) than those for participants in the control
group (M � 453.67 ms, SD � 84.81 ms), F(1, 31) � 10.06, p �
.01, d � 1.12. This finding is consistent with the mere effort
account and would not be predicted by working memory interfer-
ence alone.

This analysis also revealed a main effect for type of response.
Adjusted reaction times for corrective saccades were longer (M �
430.12 ms, SD � 85.20 ms) than for correct saccades (M � 411.08
ms, SD � 78.25 ms), F(1, 31) � 6.29, p � .02, d � 0.90. There
are at least two features of these saccades that could produce this
effect. First, corrective saccades cover twice as much distance as

Figure 4. Saccade launch latencies for correct and corrective saccades as
a function of stereotype threat (ST) condition in Experiment 3. NST � no
stereotype threat.
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correct saccades in that the former are launched from the location
of the incorrect cue, whereas the latter are launched from the
middle of the screen. It is possible that a longer recovery period is
required after a longer saccade. Second, on trials on which partic-
ipants make correct saccades, they tend to arrive at the target area
before the target appears, whereas on trials on which they make
corrective saccades, they tend to arrive after the target has ap-
peared. It is possible that arriving before the target appears pro-
vides some time for response preparation. Certainly, both launch-
ing the eye movement and deciding to press the key require central
executive processing capacity. Completing the eye movement may
free resources that then are more quickly available to ready the
keypress.

To evaluate these possibilities, we looked at adjusted reaction
times for correct and corrective saccades as a function of time of
arrival (before vs. after target presentation). When one holds
constant time of arrival, there is virtually no difference in adjusted
reaction times between correct and corrective saccades. When the
participants’ eyes arrived at the target site early, the adjusted
reaction time for corrective saccades was 411.11 ms, whereas for
correct saccades, it was 410.07 ms. When the eyes arrived at the
target site after the target had appeared, the adjusted reaction times
were longer but virtually identical for corrective (M � 438.57 ms)
and correct saccades (M � 436.25 ms). These findings suggest that
correct saccades have faster adjusted reaction times than corrective
saccades because the eyes are more likely to arrive at the target site
prior to target presentation in the former case, and this early arrival
may confer some advantage in response preparation.

Although there was only a 10-ms difference in the latency to
launch a prosaccade, participants in the stereotype threat condition
pressed the response key an average of 100 ms faster than partic-
ipants in the control group. This response advantage cannot be
attributed to eye movement because the combination of the latency
to launch and travel time brought the stereotype threat and control
participants to the target area at the same time (stereotype threat:
M � 188.05 ms, SD � 19.68 ms; no stereotype threat: M � 194.02
ms, SD � 27.41 ms, F � 1), over 200 ms before the target even
appeared. These findings suggest that participants saw the target at
the same time, at the 400-ms mark. Thus, it was the motivation to
press the key to make the response that produced the reaction time
difference between the conditions on the prosaccade trials. This
finding is also consistent with the notion that participants in the
stereotype threat condition are motivated to perform well.

Ancillary Measures

Replicating the findings from Experiments 1 and 2, participants
rated the antisaccade task as more difficult (M � 2.89, SD � 1.78)
than the prosaccade task (M � 1.78, SD � 1.17), F(1, 32) � 4.64,
p � .04, d � 0.77. There were no reliable differences in the
participants’ ratings of self-reported anxiety, effort, how well they
performed, or the potential for experimenter or self-evaluation
( ps � .20).

Discussion

As in Experiments 1 and 2, the stereotype threat manipulation
was successful. Women exposed to the stereotype threat manipu-

lation indicated that the saccade tasks were gender biased and
expected men to outperform women. Also, replicating the finding
from Experiment 2, women subject to stereotype threat responded
to target orientation as accurately but more quickly than controls.

The eye tracking data allowed us to examine the processes that
produced this outcome. Consistent with the predictions of both the
working memory interference and mere effort accounts, on the
antisaccade task, participants subject to the threat manipulation
launched more reflexive saccades than controls (60% vs. 27%, see
Table 1). On these trials, the threat group also launched corrective
saccades more quickly than controls (373.40 ms vs. 440.00 ms, see
Figure 4). In addition, on trials on which participants were suc-
cessful in inhibiting the tendency to launch a reflexive saccade,
participants subject to stereotype threat launched correct saccades
faster than participants in the control group (296.55 ms vs. 376.99
ms, see Figure 4). These findings are consistent with the mere
effort account but are inconsistent with the working memory
interference account. Finally, finding faster adjusted reaction times
for stereotype threat than control participants is not predicted by
the working memory interference account but is consistent with
the mere effort account.

These eye tracking data also make clear exactly why partici-
pants subject to stereotype threat outperform control participants,
despite the fact that the former participants look the wrong way
more than twice as often as the control participants. On 27% of the
trials, both participants subject to threat and controls look in the
incorrect direction, toward the cue (see Table 1). On this subset of
trials, stereotype threat participants generate corrective saccades
more quickly than control participants. On 40% of the trials, both
threat participants and controls are able to inhibit the prepotent
response and do not look toward the cue (see Table 1). On this
subset of trials, the threat participants also launch correct saccades
more quickly than controls. Thus, on 67% of the trials, stereotype
threat participants launch saccades toward the target more quickly
than control participants.

On the remaining 33% of the trials, participants subject to threat
launch reflexive saccades followed by corrective saccades,
whereas control participants are able to inhibit this response and
launch correct saccades. On this subset of trials, threat participants
launch corrective saccades in approximately the same amount of
time (M � 373.40 ms) that it takes control participants to launch
correct saccades (M � 376.99 ms). However, participants in the
stereotype threat condition have to move their eyes twice as far

Table 1
Percentage of Correct and Corrective Antisaccade Trials by
Condition

Condition

Correct Corrective

M SD M SD

Stereotype threat 40.10 22.07 59.90 25.10
No stereotype threat 73.10 16.80 26.90 17.00

Note. Correct saccades refer to eye movements directed to the target
location, whereas corrective saccades refer to eye movements launched to
the target location that were preceded by reflexive saccades made to the
cue.
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(22°) as control participants (11°) to see the target because threat
participants start their corrective saccades at the cue location, not
at the center of the screen. As a result, the stereotype threat
participants arrive at the target area on average 26.32 ms after the
control participants. However, the reaction times of stereotype
threat participants on trials when they launch corrective saccades is
still faster (M � 453.85 ms, SD � 90.25 ms) than the reaction
times of participants in the control condition on trials when they
launch correct saccades (M � 503.52 ms, SD � 61.79 ms), F(1,
31) � 10.86, p � .01, d � 1.19. The analysis for reaction times
adjusted for arrival time shows that this 50-ms advantage for the
stereotype threat participants is a result of the fact that stereotype
threat participants are more motivated to press the key than the
control participants, which more than makes up for their late
arrival at the target area.

Thus, on 67% of the trials, the stereotype threat participants
arrive at the target area before the control participants, and, as
shown by the adjusted reaction time analysis, they also respond to
the target more quickly. On the remaining 33% of the trials, threat
participants arrive at the target area after the control participants,
but their motivation to press the key makes up for their late arrival.

The eye tracking data also provide more insight into the findings
of Experiment 1. Specifically, in Experiment 1, in which a display
time of 150 ms was used, women in the control condition identi-
fied the orientation of the target more accurately than women in
the stereotype threat condition (no stereotype threat: M � 91.50%;
stereotype threat: M � 84.30%, see Figure 2). Experiment 3
suggests that this effect is produced by the trials on which the
stereotype threat participants arrive at the target area after the
participants in the control condition. Of course, our analysis sug-
gests that if the stereotype threat participants could see the target,
then their greater motivation would lead them to press the appro-
priate key faster than the control participants, but they cannot
respond to what they cannot see. That is, if they arrive too late to
see the signal, then their faster keypress can make no difference.

To test this hypothesis, we used the eye movement results from
Experiment 3 (250-ms display time) to estimate the percentage of
the signals these participants would have missed if they had only
150 ms to see the target. To do so, for each individual in Exper-
iment 3, we computed the time at which their eyes arrived at the
target site on a trial-by-trial basis. However, after the eyes move to
the target site, some amount of time is required to recognize the
signal, which must also be taken into account.

Processing time, or low-level sensory encoding, can depend on
many variables, such as the size, complexity, and contrast of the
target, in addition to environmental factors, such as whether par-
ticipants are light or dark adapted and how well practiced they are
(see Breitmeyer, 1984). To obtain an estimate of processing time
in our particular setting, we conducted an experiment using the
same room and general setup as was used in Experiment 1.
However, because we were interested in the amount of time it
takes to recognize the orientation of the arrow, the arrow always
appeared in the middle of the screen, replacing the fixation cross
after a randomly determined interval of from 1,500 ms to 3,500 ms.

The participants were given the same instructions as those used
in all of our experiments (i.e., do your best to report the orientation
of the arrow as quickly and as accurately as you can). Only women
took part, but we said nothing about gender differences in perfor-

mance on this task. Our assumption is that although there are most
certainly individual differences in processing time, motivation
should not affect visual processing time. Consistent with this
notion, previous research using a visual recognition task suggests
that “the visual system processes new stimuli at a speed and with
a number of stages that cannot be compressed” (Fabre-Thorpe,
Delorme, Marlot, & Thorpe, 2001, p. 171). Thus, low-level sen-
sory encoding is a feed-forward process that is unaffected by
motivation as long as the individual is attending to the stimulus. In
our studies, the relatively high level of performance by both
stereotype threat and no-stereotype threat participants suggests that
they were attending to the tasks throughout all experiments. Of
course, our own data show that stereotype threat affects the speed
of the keypress; thus, our assumption is limited to the recognition
process that precedes the decision to press the key.

On the basis of pretesting, we used three display values for the
arrow: 30 ms, 40 ms, and 50 ms, after which the arrow was masked
by a white box. Nine participants were each presented three blocks
of 48 trials, one block at each of the display values. The order of
presentation of the blocks was counterbalanced using a Latin
square. The accuracy data were analyzed in a one-way ANOVA,
with display time as a within-subjects factor. Participants’ accu-
racy did not drop significantly as the display time was reduced
from 50 ms (M � 97.90%, SD � 1.00%) to 40 ms (M � 94.40%,
SD � 5.50%; p � .20), but there was a highly significant drop
from 40 ms to 30 ms (M � 37.00%, SD � 16.70%; p � .001)
(Tukey’s Honestly Significant Difference Test; Kirk, 1995), F(1,
16) � 96.50, p � .0001, d � 5.06. In fact, performance at 37%
accuracy does not differ significantly from chance (33%; p � .20).

Thus, participants easily identify the orientation of the arrow
when the target is displayed for 40 ms, but they are unable to do
better than chance when the target is presented only for 30 ms.
This finding suggests that it takes participants somewhere between
30 ms and 40 ms, on average, to be able to process the target
orientation reliably in our paradigm. As a conservative estimate of
processing time, we added a constant of 30 ms to the arrival time
for each trial for each participant. Using this value most likely
slightly underestimates the processing time, but we can have a high
degree of certainty that it takes at least this long for participants to
be able to respond to the target used in the present research.

To estimate the percentage of trials participants would have
missed had the target been displayed for only 150 ms, as in
Experiment 1, we added the 400-ms cue display time to the 150-ms
display time for the target. This 550 ms represents the amount of
time from the beginning of the trial (when the fixation cross is
extinguished) to the point at which the target is masked. According
to the present analysis, if, on a given trial, the participant’s arrival
time plus processing time (30 ms) totaled more than 550 ms, then
the participant should miss the signal. For each participant in
Experiment 3, the percentage of total trials on which they exceeded
this cutoff (� 550 ms) was computed, and these data were ana-
lyzed in a 2 (condition: stereotype threat vs. no stereotype
threat) � 2 (task order: antisaccade first vs. prosaccade first) � 2
(type of saccade: corrective vs. correct) ANOVA. This analysis
revealed a Saccade Type � Condition interaction, F(1, 32) � 9.91,
p � .004, d � 1.12. A series of contrasts (Kirk, 1995) was used to
decompose this interaction. This analysis showed that participants
subject to stereotype threat exceeded the cutoff on 12.91% of trials
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on which they made corrective saccades (SD � 10.12%), signifi-
cantly more than the percentage observed in any other condition
(stereotype threat/correct saccade: M � 4.86%, SD � 6.00%), F(1,
32) � 20.37, p � .001, d � 1.58; (no stereotype threat/correct
saccade: M � 5.63%, SD � 4.80%), F(1, 32) � 16.66, p � .001,
d � 1.46; (no stereotype threat/corrective saccade: M � 5.72%,
SD � 5.63%), F(1, 32) � 15.40, p � .001, d � 1.39, which did not
differ among themselves ( ps � .20). The main effect for saccade
type, F(1, 32) � 10.48, p � .003, d � 1.15, must be interpreted in
the context of this interaction.

These findings suggest that if the target in Experiment 3 had
been displayed for 150 ms instead of 250 ms, then participants in
the stereotype threat condition would have made 7.28% more
errors than participants in the control conditions, and these errors
would have occurred on the trials on which they made reflexive
saccades followed by corrective saccades. Of course, this analysis
requires various assumptions (e.g., estimate of processing time),
and as a result, it should be treated with caution. Nonetheless, it is
interesting to note that this analysis suggests that there would be an
accuracy difference of 7% between participants in the stereotype
threat condition and controls at 150 ms as a result of the late arrival
of the stereotype threat participants at the target site, and this is the
difference between these conditions that we obtained in Experi-
ment 1, in which we used a 150-ms display time.

Taken together, the findings of Experiments 1–3 are consistent
with the mere effort account and are inconsistent with an account
that relies on working memory interference alone. One could argue
for a dual-process model in which stereotype threat not only
interferes with participants’ working memory capacity, making it
more difficult for them to inhibit the tendency to look at the cue,
but also increases the participants’ motivation to correct this ten-
dency, and so, when given enough time (e.g., 250 ms), they are
able to respond more quickly than controls. However, the findings
of Experiment 3 suggest that this possibility is not likely.

Working memory interference (“foot off the brake”), mere effort
(“foot on the gas”), or both could be responsible for the finding
that participants subject to stereotype threat produce more reflex-
ive saccades than control participants. However, in the next phase
of trial performance, working memory interference would produce
slower saccade launch latencies for stereotype threat participants
than for control participants (Kane et al., 2001; Roberts et al.,
1994; Stuyven et al., 2000; Unsworth et al., 2004), not the faster
saccade launch latencies that were found in Experiment 3.

Thus, mere effort alone is sufficient to account for the pattern of
findings in these experiments (more reflexive saccades [potenti-
ated prepotent response], faster launch times for correct and cor-
rective saccades, and faster adjusted reaction times). However, it
should be noted that working memory is as essential to the mere
effort account as it is to the working memory interference account.
It is just that the mere effort account requires an intact, not a
compromised, central executive. According to the mere effort
account, threat participants make more reflexive saccades because
the prepotent response has been potentiated (“foot on the gas”), not
because they lack the working memory capacity necessary to
inhibit this response (“foot off the brake”). In fact, if the working
memory system were not intact, then the threat participants would
not be able to launch correct and corrective saccades toward the
target faster than control participants.

This analysis suggests that if participants were faced with re-
duced working memory capacity in addition to stereotype threat,
then they would launch even more reflexive saccades (“foot off the
brake” plus “foot on the gas”), their saccade launch latencies
would be increased, and their overall performance advantage over
control participants would be diminished, eliminated, or reversed.
This hypothesis was tested in Experiment 4 by adding a concurrent
task to the threat paradigm.

Experiment 4: Antisaccade and the n-Back Task

As previously noted, research has shown that requiring partic-
ipants to perform a high-load concurrent task degrades perfor-
mance on the antisaccade task because working memory capacity
that is needed for the inhibition of reflexive responding and the
generation of correct and corrective saccades is used instead to
perform the concurrent task (Kane et al., 2001; Roberts et al.,
1994; Stuyven et al., 2000; Unsworth et al., 2004). In the present
experiment, we crossed a manipulation of cognitive load with the
stereotype threat manipulation and measured accuracy and termi-
nal reaction times, not eye movements or adjusted reaction times.

We predicted that under high cognitive load, stereotype threat
participants should no longer have the working memory capacity
necessary to produce their performance advantage. The potentiated
tendency to look at the cue (“foot on the gas”) produced by
stereotype threat in combination with the reduced ability to inhibit
looking at the cue (“foot off the brake”) produced by the high-load
concurrent task should increase the likelihood that participants in
the stereotype threat condition will produce reflexive saccades. In
addition, reduced working memory capacity should negatively
impact the advantage in saccade launch latency enjoyed by threat
participants. Under low-cognitive load, however, the pattern of
performance should replicate the pattern observed in Experiments
2 and 3: Participants in the stereotype threat condition should have
faster reaction times than participants in the control group.

To test these predictions, participants in Experiment 4 completed
the antisaccade task, while also performing the n-back task (e.g.,
Jonides et al., 1997). On the n-back task, participants are presented
with a series of letters, and on each trial, they must decide whether the
present letter matches the letter that preceded it by n places in the
series. For example, a 1-back task requires participants to judge
(either true or false) whether the letter presented to them is the same
as the one that appeared in the previous trial.

We used the 2-back version of this task in the present experi-
ment. Participants were presented a letter displayed in the center of
the screen (location identical to the fixation cross in the previous
experiments), followed by a saccade trial. After the saccade trial,
another letter was then presented, followed by another saccade
trial. This pattern of letter-then-saccade trial was repeated through-
out the block of trials. The participant’s task was to indicate
whether the current letter matched the letter that appeared two
places back in the sequence and to perform well on the saccade
trials. As a control condition, we used the 0-back task, which
required participants to evaluate whether the letter that was pre-
sented between the antisaccade trials was one of two predeter-
mined target letters. Thus, we held constant the requirement that
participants remember two letters, but in the control condition, the
two letters remained the same throughout the task.

557MERE EFFORT AND STEREOTYPE THREAT



Method

Participants

Seventy-two Northeastern University female undergraduates
participated in partial fulfillment of a course requirement. All
participants reported normal or corrected-to-normal vision.

Tasks and Apparatus

Participants completed two eye movement tasks, the antisaccade
and prosaccade tasks. Each participant performed both saccade
tasks in one of two n-back conditions, the 0-back or 2-back. Each
participant was seated in front of a computer screen in a cubicle.
A Macintosh G5 computer controlled the stimulus presentation
and recorded the keypress timing and accuracy. All tasks were
presented on a 17-in. (43.18-cm) monitor. Participants’ heads were
stabilized by a chin rest throughout the course of each task.

Eye movement tasks. The antisaccade and prosaccade tasks
administered to participants were identical to those described in
Experiment 2, with the exception that participants completed 72
rather than 90 saccade trials per set.

n-back tasks. Participants were instructed to fixate the fixation
cross at the beginning of each trial. After the cross was extin-
guished, participants were presented with a letter that appeared in
the center of the computer screen for 750 ms. After presentation of
the letter, a saccade trial began with the appearance of a fixation
cross 1,250 ms after the letter regardless of whether a response was
made. After the participants responded to the target (the arrow),
and an intertrial interval of 1,750 ms, the fixation cross reappeared
on the screen. This fixation cross was again followed by the
presentation of a letter. This pattern of letter presentation repeated
itself throughout the duration of the saccade tasks. On the 2-back
task, participants were instructed to monitor the letters and indicate
whether each letter matched the item two back in the series by
pressing keys on the keyboard designated yes and no. The 0-back
task required participants to monitor the series of letters and
indicate (yes or no) whether the letter matched one of two target
letters that were specified by the experimenter before the task
began.

Each 2-back series consisted of a sequence of 72 letters, 23 of
which should have produced a yes response (31.9%) and 49 a no
response (68.1%), with the first two trials always producing no
answers because no letter appears two places back. Consistent with
previous research (e.g., Jonides et al., 1997), all vowels and the
consonants L, W, and Y were omitted from the stimulus sets. This
yielded a total of 18 stimulus letters, with each letter appearing
four times per 2-back stimulus set. We used two 2-back stimulus
sets and counterbalanced the sets such that half the participants
received Set A first and the other half received Set B first. To
ensure that participants were not responding on the basis of the
familiarity of the letters, the 2-back sequence included some
1-back matches (the present letter matched the previous letter) and
3-back matches (the present letter matched the letter that was three
letters back).

There were also two 0-back stimulus sets, each of which used
two different target letters. Because the 0-back stimulus set re-
quired that the target letters be presented 23 times, the 16 other
letters were dispersed throughout the remaining 49 trials such that

15 of those letters appeared three times and one appeared four
times. Set had no effect on the results in either the 2-back or 0-back
conditions and is not discussed further.

In the 2-back condition, participants could not begin responding
until the third item had been presented, because prior to this letter,
no letter had appeared two places before. Thus, 70 trials were used
in the analyses (both n-back and saccade performance) in which
2-back performance was examined, whereas analyses using the
0-back task used all 72 trials because participants were able to
make a response on every trial.

Procedure

Participants completed three sets of six practice trials to famil-
iarize themselves with the n-back and the saccade tasks before
beginning the first block of trials. The first set of practice trials
instructed participants to focus on completing the saccade part of
the trial, the second set of practice trials instructed participants to
focus on completing the n-back part of the trial, and the third
practice set required participants to complete both parts of the trial.
All n-back practice trial sets consisted of two hits and four misses.
This ratio (33.3%) approximates the percentage of hits and misses
used in both blocks of experimental trials (31.9%). After partici-
pants completed the practice trials, the stereotype threat manipu-
lation was implemented. All manipulations and questionnaires
were identical to those described in Experiment 2, with the excep-
tion that an additional question asked participants to assess the
difficulty of the n-back task.

Results

Manipulation Check for Stereotype Threat

The stereotype threat manipulation checks and other question-
naire items were analyzed in 2 (stereotype threat condition: ste-
reotype threat vs. no stereotype threat) � 2 (saccade task: antisac-
cade vs. prosaccade) � 2 (n-back task: 0-back vs. 2-back)
ANOVAs, with condition, task, and n-back task as between-
subject factors. Participants subject to stereotype threat indicated
that gender differences existed to a greater extent (M � 6.49, SD �
2.31) than did controls (M � 2.97, SD � 2.39), F(1, 66) � 88.90,
p � .001, d � 2.34. Stereotype threat participants also indicated
that men performed better than women to a greater extent (M �
4.31, SD � 1.86) than did controls (M � 6.14, SD � 1.08), F(1,
66) � 59.27, p � .001, d � 1.91. Thus, once again, the stereotype
threat manipulation was successful.

n-Back Task

The percentage of correct responses on the n-back task was
analyzed in a 2 (stereotype threat condition: stereotype threat vs.
no stereotype threat) � 2 (saccade task: antisaccade vs. prosac-
cade) � 2 (task order: antisaccade first vs. prosaccade first) � 2
(n-back task: 0-back vs. 2-back) ANOVA, with condition, task
order, and n-back task as between-subjects factors and saccade
task as a within-subjects factor. Participants identified the target
letter with higher accuracy in the 0-back condition (M � 97.07%,
SD � 2.60%) than in the 2-back condition (M � 87.78%, SD �
10.20%), F(1, 64) � 64.25, p � .001, d � 2.02. This effect was
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expected because the 2-back condition requires working memory
resources to keep updating the last two letters, whereas the 0-back
condition only requires participants to match the current letter with
one of two preassigned target letters. Participants did not differ in
their ability to identify the target letter as a function of the
stereotype threat manipulation. No other effects were reliable.

Saccade Tasks

Accuracy and reaction time measured from target onset were
analyzed in 2 (stereotype threat condition: stereotype threat vs. no
stereotype threat) � 2 (saccade task: antisaccade vs. prosac-
cade) � 2 (task order: antisaccade first vs. prosaccade first) � 2
(n-back task: 0-back vs. 2-back) ANOVAs, with condition, task
order, and n-back task as between-subjects factors and task as a
within-subjects factor.

Accuracy. Participants responded to target orientation with
higher accuracy on prosaccade trials (M � 98.15%, SD � 2.40%)
than on antisaccade trials (M � 95.45%, SD � 4.10%), F(1, 64) �
28.66, p � .001, d � 1.35. This effect is consistent with findings
from Experiments 1 through 3. In the low-load 0-back condition,
participants were marginally more accurate in identifying target
orientation (M � 97.28%, SD � 3.10%) than participants in the
high-load 2-back condition (M � 96.33%, SD � 2.00%), F(1,
64) � 2.82, p � .09, d � 0.43. No other effects were reliable. As
in Experiments 2 and 3, stereotype threat did not affect the par-
ticipants’ ability to correctly identify target orientation.

Reaction time. Consistent with our previous experiments, par-
ticipants identified target orientation significantly more quickly on
prosaccade trials (M � 464.16 ms, SD � 58.64 ms) than on
antisaccade trials (M � 554.40 ms, SD � 75.98 ms), F(1, 64) �
201.45, p � .001, d � 3.53.

This analysis also revealed a significant N-Back Task � Con-
dition � Saccade Task interaction, F(1, 64) � 10.62, p � .01, d �
0.82. A series of contrasts was used to decompose this three-way
interaction and to test our predictions (Kirk, 1995). The 0-back
condition represents a minimal memory load and should not have
taxed the participants’ working memory. Consistent with this
notion, replicating Experiments 2 and 3, on the antisaccade task,
participants in the stereotype threat condition identified target
orientation more quickly (M � 514.53 ms, SD � 53.18 ms) than
control participants (M � 570.59 ms, SD � 70.59 ms), F(1, 64) �
13.67, p � .01, d � 0.93. However, in the 2-back condition, the
performance advantage enjoyed by participants in the stereotype
threat condition was not only eliminated but also reversed. Partic-
ipants in the control condition responded more quickly on antisac-
cade trials (M � 534.67 ms, SD � 85.67 ms) than participants
under stereotype threat (M � 597.83 ms, SD � 67.76 ms), F(1,
64) � 12.15, p � .01, d � 0.87. This finding is consistent with the
prediction that introducing a taxing concurrent task will undermine
the performance of stereotype threat participants.

Replicating Experiments 2 and 3, on the prosaccade task, ste-
reotype threat participants in the 0-back condition responded more
quickly (M � 450.51 ms, SD � 42.74 ms) than control participants
(M � 474.30 ms, SD � 65.40 ms), although this contrast was only
marginally reliable, F(1, 64) � 3.26, p � .09, d � 0.45. In the
2-back condition, there was no difference between these conditions

(stereotype threat: M � 475.47 ms, SD � 67.09 ms; no stereotype
threat: M � 459.64 ms, SD � 57.42 ms; p � .19).

Ancillary Measures

As in Experiments 1 through 3, participants rated the antisac-
cade task as being more difficult than the prosaccade task, F(1,
66) � 16.11, p � .001, d � 0.99. As expected, the 2-back
condition yielded higher task difficulty ratings (M � 7.06, SD �
2.28) than did the 0-back condition (M � 4.24, SD � 2.57), F(1,
66) � 59.38, p � .001, d � 1.91. Participants in the 2-back
condition reported being more concerned with the experimenter’s
evaluation (M � 3.98, SD � 2.70) than did participants in the
0-back condition (M � 2.93, SD � 2.09), F(1, 66) � 6.31, p �
.013, d � 0.63. Also, participants in the 2-back condition reported
lower levels of effort (M � 7.90, SD � 2.15) than did participants
in the 0-back condition (M � 8.62, SD � 2.21), F(1, 66) � 4.39,
p � .038, d � 0.52. Finally, participants in the 2-back condition
did not expect to perform as well (M � 5.66, SD � 2.33) as
participants in the 0-back condition (M � 7.46, SD � 1.80), F(1,
66) � 33.07, p � .001, d � 1.42. No other effects were reliable
( ps � .20).

Discussion

Replicating the findings of Experiments 2 and 3, in the 0-back
condition, stereotype threat participants responded more quickly
than control participants, as would be expected when working
memory resources are available. However, when working memory
resources were consumed by the 2-back task, threat participants
performed more poorly than control participants. Thus, adding a
high-load concurrent task that taxed working memory debilitated
the performance of participants subject to threat on the antisaccade
task, whereas stereotype threat alone facilitated performance when
there was no (see Experiments 2 and 3) or a minimal cognitive
load (0-back, Experiment 4).

These findings suggest that the potentiation of the prepotent
response puts the threat participants close to their performance
limit at the 250-ms display time even with their working memory
intact (i.e., no or minimal cognitive load). In fact, in follow-up
research, we have found that control participants still outperform
threat participants on the antisaccade task at a display time of 200
ms ( p � .01), suggesting that threat participants need more than
200 ms of display time to reach parity with the control participants,
and then more time than that to surpass them, perhaps as much as
the full 250 ms.

It is also interesting to note that the high-load concurrent task
manipulation did not impair the performance of control partici-
pants. In fact, participants in the control group responded more
quickly in the 2-back (M � 534.67 ms, SD � 85.67 ms) than in the
0-back condition (M � 570.59 ms, SD � 70.59 ms), F(1, 64) �
7.45, p � .01, d � 0.68, and were equally accurate (M 2-back �
94.90%, SD � 4.60%; M 0-back � 96.00%, SD � 3.70%; p �
.20). Of course, in Experiment 4, the display interval was 250 ms,
whereas in the previous research that has demonstrated the nega-
tive effect of high-load concurrent task on antisaccade perfor-
mance (e.g., Roberts et al., 1994), a briefer display interval was
used (150 ms). It appears that participants in the control group
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were not sufficiently taxed at 250 ms for their performance to even
be affected by the addition of the high-load concurrent task. To the
contrary, the concurrent task may have led 2-back participants to
become more engaged in the task, resulting in faster reaction times
on the antisaccade task than for the 0-back participants. Consistent
with this interpretation when we reran the control condition with a
display time of 150 ms, we replicated Robert et al.’s (1994)
findings of debilitated performance with a high-load concurrent
task. In any event, these findings do not impact our interpretation
of the effect of manipulating cognitive load on the performance of
participants subject to stereotype threat.

General Discussion

Although stereotype threat has been studied extensively, re-
searchers have yet to reach a consensus as to what mechanism(s)
mediate(s) its effect on performance. Recent research has sug-
gested that the experience of threat reduces working memory
capacity and that it is this reduction in processing capacity that
leads to poor task performance (e.g., Schmader & Johns, 2003).
More specifically, Schmader and Johns (2003) argued that it is the
executive attention component (central executive) of working
memory (Engle, 2001, 2002) that is impaired by the threat manip-
ulation.

The central executive is also essential for effective performance
on inhibition tasks like the antisaccade task. First, its resources are
required to inhibit the prepotent tendency to look at the cue. Then,
when inhibition is successful, working memory resources are
needed to generate correct saccades. When the effort to inhibit is
unsuccessful, these resources are required to launch a corrective
saccade (e.g., Kane et al., 2001; Roberts et al., 1994; Stuyven et al.,
2000; Unsworth et al., 2004). Thus, if, as Schmader and Johns
(2003) argued, stereotype threat interferes with working memory,
then participants under threat should produce more reflexive sac-
cades than control participants because they have less ability to
inhibit their tendency to look at the cue. They also should launch
correct and corrective saccades more slowly than control partici-
pants because the capacity to launch these eye movements also
requires the central executive.

Consistent with the notion that stereotype threat impairs work-
ing memory capacity, Experiment 1 demonstrated that when the
display time was 150 ms, participants subject to threat performed
more poorly than controls. However, when display time was
increased to 250 ms in Experiment 2, stereotype threat participants
performed better than controls. This finding is inconsistent with an
explanation that relies on working memory interference alone,
which suggests that participants subject to stereotype threat should
perform more poorly than control participants regardless of display
time.

However, the findings of Experiments 1 and 2 are consistent
with the account provided by mere effort (Harkins, 2006). The
mere effort account argues that stereotype threat motivates partic-
ipants to strive to perform well, which potentiates prepotent re-
sponding. Thus, the mere effort account also predicts that partic-
ipants subject to stereotype threat should produce more prepotent
responses (reflexive saccades) than control participants, but be-
cause the prepotent response is potentiated, not because they have
less ability to inhibit the response. However, the stereotype threat

participants are motivated to do well, and so, if given the oppor-
tunity, they will correct these responses. Because the 150-ms
display time provided in Experiment 1 does not provide sufficient
time for correction, threat participants perform more poorly than
controls, but at 250 ms (see Experiment 2), there is sufficient time
for correction, and stereotype threat participants outperform con-
trol participants.

In Experiment 3, we examined the participants’ eye movements
during task performance to identify the processes that resulted in
the terminal performances outcomes of Experiments 1 and 2.
Consistent with the mere effort account, participants subject to
stereotype threat launched more reflexive saccades, but they also
generated corrective and correct saccades more quickly than par-
ticipants in the control condition. Also consistent with the mere
effort account was the finding that the adjusted reaction times for
participants subject to threat were faster than those for control
participants.

The results of Experiments 1–3 are consistent with the operation
of the single process suggested by the mere effort account. In
Experiment 4, we asked participants to complete the antisaccade
task while also performing a 2-back concurrent task. When ste-
reotype threat participants completed the antisaccade task under
low-working memory load (0-back), they performed better than
control participants, just as they did in Experiments 2 and 3, but
under high-working memory load (2-back), they performed more
poorly. These findings show that working memory resources are
required for threat participants to outperform the control partici-
pants in Experiments 2 and 3.

In summary, in this series of experiments, we used a manipu-
lation of stereotype threat that has been used successfully in
previous research (e.g., Brown & Pinel, 2003; Keller & Dauen-
heimer, 2003; O’Brien & Crandall, 2003; Spencer et al., 1999).
The manipulation checks suggest that the manipulation was also
successful in the present research. We used a task, the antisaccade
task, for which the working memory interference and mere effort
accounts make specific predictions. On the basis of previous
research on the effects of reduced working memory capacity on
performance on the antisaccade task (Kane et al., 2001; Roberts et
al., 1994; Stuyven et al., 2000; Unsworth et al., 2004), the working
memory interference account predicted that threat should degrade
performance on this task regardless of target display time. This
prediction was not supported, whereas the findings are consistent
with the mere effort account.

Previously, we noted that Harkins’s (2006) mere effort account
of the evaluation–performance relationship and Cottrell’s (1968,
1972) evaluation apprehension account of social facilitation each
predict the potentiation of prepotent or dominant responses. This
focus on the energization of dominant responses is also central to
the arousal/drive explanations proposed by O’Brien and Crandall
(2003) and Ben-Zeev et al. (2005) to account for the effect of
stereotype threat on performance. The mere effort account differs
in a crucial way from these explanations in that they argue only
that the prepotent or dominant response is potentiated. For exam-
ple, Cottrell (1968) wrote: “Only when positive or negative antic-
ipations are produced by the presence of others will it nonselec-
tively energize individual performance” (p. 107). The mere effort
account goes beyond “nonselective” energization by arguing that
the motivation to perform well also leads to an effort to correct the
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incorrect response if the participant recognizes that his or her
response is incorrect, knows the correct response, and has the
opportunity to make it. As shown in detail by the eye movement
and adjusted reaction time data of Experiment 3, the findings
support the mere effort account over explanations that rely on
response potentiation alone.

Research conducted subsequent to Schmader and Johns’s (2003)
work that has invoked the concept of working memory interfer-
ence is also consistent with the mere effort account. For example,
Croizet et al. (2004) found that participants subject to stereotype
threat scored lower on the Raven Advanced Progressive Matrices
Test (Raven, 1962) than control participants. They also collected
data on heart rate variability indices to assess mental workload and
found evidence consistent with the notion that stereotype threat
debilitated intellectual performance by producing a disruptive
mental load. However, as Croizet et al. (2004) noted, their heart
rate findings are consistent with either a disruptive mental load or
stronger involvement in the focus task. Thus, Croizet et al.’s
findings are certainly compatible with the mere effort account,
which would argue that the heart rate findings reflect greater
motivation on the part of participants under threat to perform well
on a task on which the prepotent response is incorrect.

More recently, Beilock, Jellison, Rydell, McConnell, and Carr
(2006) have argued that “stereotype threat may simultaneously
affect working memory availability and direct attention in ways
that are counterproductive. However, these two effects may be
differentially relevant to performance depending on the attentional
demands of the task being performed” (p. 1062). Performance on
tasks that rely heavily on proceduralized routines but not on
working memory (e.g., well-learned sensorimotor skills) may suf-
fer from stereotype threat, “because of the stereotype threat-
induced shift of attention to step-by-step control and not because
the overall capacity of working memory has been reduced”
(Beilock et al., 2006, p. 1062).

In their first experiment, Beilock et al. (2006) found that expert
golfers subject to threat performed more poorly than controls and
argued that this finding resulted from the fact that they directed
attention to processes that normally operated automatically. In a
second experiment, Beilock et al. (2006) manipulated whether or
not the highly skilled golfers were given a secondary task and
found that threat participants performed significantly better in the
dual-task format than in the single-task condition. Beilock et al.
argued that having to perform the concurrent task took up working
memory resources that were being used for performance monitor-
ing, thereby allowing the well-learned putting behavior to be
enacted without interference.

We would argue that these findings are compatible with the
mere effort account. Experts’ golf strokes become proceduralized
(prepotent) through “countless hours of practice that they [experts]
put into honing their skill” (Beilock et al., 2006, p. 1062). Mere
effort predicts that stereotype threat should motivate expert golfers
to do well, which potentiates the prepotent, proceduralized stroke.
However, in their effort to perform well, the expert golfers attend
to the components of their putting stroke, which disrupts the
performance of this well-learned behavior. Performing a concur-
rent task eliminates the potential for this explicit attention. Under
these conditions, potentiation should now facilitate performance
because the ability to explicitly monitor task components is elim-

inated by the concurrent task. Consistent with this notion, when
performing the dual task, the experts performed better when they
were under stereotype threat than when they were not (Beilock et
al., 2006, Experiments 2 and 3).

Although the present findings are consistent with the mere effort
account, there are a number of factors that limit the range of
conditions under which we would expect these effects to be
produced. For example, the mere effort account does not make
predictions for self-reported effort, only for task performance. It is
not at all unusual to find a lack of correspondence between
measures of self-reported effort and actual measures of perfor-
mance. In a meta-analysis of social loafing research, Karau and
Williams (1993) found that the social loafing effect was robust, but
the average effect size for self-reported effort in these experiments
was not significantly different from zero. Karau and Williams
(1993) reported that “only slightly more than half of the reported
differences were in the direction of reduced collective effort” (p.
699). Thus, it is not surprising that a number of experiments in the
stereotype threat domain have found that threat affected perfor-
mance but not self-reported effort (e.g., Brown & Pinel, 2003;
Keller, 2002; Steele & Aronson, 1995). In any event, the focus of
the mere effort account is on task performance not on self-reported
effort.

In addition, the mere effort account argues that women subject
to stereotype threat are motivated to perform well when they find
themselves in a given performance setting. We do not argue that
these women seek out opportunities to demonstrate their profi-
ciency. In fact, there is reason to believe that given the chance,
they will avoid having to show how well they can perform. For
example, a large number of experiments show that participants are
more motivated to perform well when they are subject to experi-
menter evaluation than when they are not subject to this evaluation
(e.g., Harkins, 2000; Harkins & Lowe, 2000; Harkins & Szyman-
ski, 1988; Harkins, White, & Utman, 2000; Szymanski & Harkins,
1987; White, Kjelgaard & Harkins, 1995). Nonetheless, Szyman-
ski and Harkins (1993) have also shown that when given the
choice, participants avoid subjecting themselves to the scrutiny of
this source of evaluation.

Thus, our research shows how threat participants perform when
they find themselves in a situation that they did not seek out and
that does not provide a plausible explanation as to why they may
not perform well. Under these circumstances, they are motivated to
perform well. As a result, the mere effort account is not inconsis-
tent with research that suggests that instead of seeking out the
opportunity to demonstrate how well they can perform, partici-
pants under stereotype threat are quite willing to take advantage of
explanations that will allow them to deflect responsibility for their
performance (e.g., Ben-Zeev et al., 2005; Steele & Aronson, 1995;
Stone, 2002).

The next step in the present line of research will be to test the
mere effort account on the GRE quantitative problems often used
in the stereotype threat literature. Key to this effort will be the
identification of the prepotent response on these problems. For
example, one might argue that if stereotype threat motivates
women, then they should spend more time working on GRE
quantitative problems and/or attempt more problems than women
not subject to threat. However, there is no evidence to suggest that
spending more time per problem or attempting more problems

561MERE EFFORT AND STEREOTYPE THREAT



represents the prepotent response. In fact, no consistent effects
have been reported on these measures. For example, although
Steele and Aronson (1995, Experiment 2) found that threat partic-
ipants spent more time per problem than controls, Spencer et al.
(1999, Experiment 1) found no differences on this measure. Steele
and Aronson (1995, Experiment 4) also found that threat partici-
pants completed fewer problems than control participants, whereas
Keller (2002) found no difference on this measure.

Previous research does show that when faced with quantitative
problems, the participants’ prepotent response is to attempt to
solve the equations presented to them, rather than simplifying
terms or using logic, estimation, or intuition to find the correct
answer. So, for example, Gallagher and De Lisi (1994) found that
63% of their participants used the solving approach as opposed to
one of the other methods; Gallagher et al. (2000, Experiment 2)
found that 56% did so; whereas Quinn and Spencer (2001; Exper-
iment 2) found that 60% relied on the solving approach. We must
now determine what impact potentiation of this prepotent response
has on the performance of GRE problems like the ones used by
Schmader and Johns (2003).

The mere effort account differs from other accounts of the
effects of stereotype threat on performance in that it suggests that
participants are not falling victim to a process that negatively
affects their cognitive capacities (e.g., processing interference) or
leads them to withdraw effort. Instead, it suggests that participants
subject to stereotype threat may actually be trying very hard during
task performance to disprove the negative stereotypes directed at
their group. It is just that these efforts may be misdirected. Al-
though the present series of experiments suggests that motivation
is an important factor in explaining the effects of stereotype threat
on task performance, additional research is required to determine
whether motivation also contributes to the effect of stereotype
threat on tasks traditionally used in the stereotype threat literature
(e.g., quantitative GRE problems). If this research supports the
mere effort model, then the task becomes determining how to
assist stigmatized individuals in channeling their efforts more
effectively during task performance.
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