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a b s t r a c t

In two experiments, we found that the performance-inhibiting consequences of stereotype threat were
eliminated when the threat was subtly reframed as a challenge. In Experiment 1, Black school children
in North Carolina completed a 10-item mathematics test. Participants who reported their race before tak-
ing the test performed more poorly than participants who reported their race after completing the test,
unless the test was framed as a challenge. Experiment 2 replicated this effect with undergraduates at a
prestigious university. When reminded that they graduated from high schools that were poorly repre-
sented at the university, they performed more poorly than their peers on a math test. However, when
the test was reframed as a challenge, this threat had no effect on their performance. These findings are dis-
cussed in terms of their theoretical and practical applications for both educational and athletic training.

� 2009 Elsevier Inc. All rights reserved.
People perform more poorly across a broad range of evaluative
domains when reminded that they belong to a group associated
with weakness in that domain (for reviews, see Aronson &
McGlone, 2009; Schmader, Johns, & Forbes, 2008; Shapiro &
Neuberg, 2007; Steele, Spencer, & Aronson, 2002). When reminded
of their group membership, for example, White people struggle
athletically (e.g., Stone, Lynch, Sjomeling, & Darley, 1999), Black
people struggle academically (e.g., Steele & Aronson, 1995),
women struggle mathematically (e.g., Shih, Pittinsky, & Ambady,
1999; Spencer, Steele, & Quinn, 1999) and spatially (McGlone &
Aronson, 2006), and men struggle linguistically (e.g., Keller,
2007). These so-called stereotype threat effects are pervasive, and
research suggests that they explain in part why Black students con-
tinue to perform more poorly than White students in academic set-
tings (e.g., Cohen, Garcia, Apfel, & Master, 2006; Walton & Spencer,
2009). The present research tested a simple theoretically-driven
and domain-general intervention that was designed to eliminate
stereotype threat effects.
A summary of why stereotype threat impairs performance

Stereotype threat effects emerge for a variety of interrelated
reasons, recently encapsulated in Schmader et al.’s (2008) three-
mechanism stereotype threat model. They argued that stereotype
ll rights reserved.
threat activates physiological stress responses (e.g., Blascovich,
Spencer, Quinn, & Steele, 2001), performance monitoring (e.g.,
Seibt & Förster, 2004), and the mental suppression of negative
thoughts and emotions (e.g., Bosson, Haymovitz, & Pinel, 2004),
all of which deplete limited cognitive resources. People experienc-
ing stereotype threat consequently perform more poorly because
they have fewer cognitive resources to devote to tasks than do
their peers who are not experiencing threat.

Researchers have similarly identified a range of situational fac-
tors that moderate stereotype threat. As early studies showed, the
threat disrupts performance only when the provoking stereotype is
salient. Whereas Black students asked to report their race before
taking a diagnostic academic test perform more poorly than their
White counterparts, the effect does not occur if these students
are asked to report their race after completing the test (e.g., Steele
& Aronson, 1995). Participants must also identify with the target
domain (e.g., Aronson, Lustina, Good, Keough, & Steele, 1999; No-
sek, Banaji, & Greenwald, 2002), and the group with which they
are associated (e.g., Schmader, 2002), as the negative stereotype
is threatening only if it applies to a domain and a group that are
personally relevant. Female engineers who work alongside male
engineers are therefore particularly susceptible to stereotype
threat, because their individual reputations and mathematical
prowess are regularly challenged by the negative stereotype that
women are mathematically less capable than men, an effect that
has been shown in both laboratory and field experiments (e.g.,
Pronin, Steele, & Ross, 2004: Good, Aronson, & Harder, 2008). In
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sum, self-relevant threats impair performance by depleting valu-
able cognitive resources. Our research examines the hypothesis
that such depletion might be prevented by conditions that encour-
age individuals to adopt a mindset that construes such threats as
challenges.
Challenge-framing as a threat-reduction mechanism

Over the past three decades, researchers have cast threat and
challenge as opposing styles of appraising potentially stressful sit-
uations (e.g., Kobasa, 1982; Mendes, Blascovich, Hunter, Lickel, &
Jost, 2007). Challenges are cast positively, as situations in which
people feel capable of conquering stressors, whereas threatening
situations seem to demand more resources than the perceiver
can muster (Blascovich, Mendes, Hunter, & Salomon, 1999; White,
2008).

Threat appraisal generates stress-related physiological re-
sponses and impairs performance in moderately difficult tasks
(e.g., Blascovich et al., 1999). Challenge appraisal, conversely, facil-
itates performance by inducing adaptive stress responses and pre-
paring the perceiver to address the stress (Scheepers, 2009; Vick,
Seery, Blascovich, & Weisbuch, 2008). Importantly, people might
interpret the same task as a challenge or a threat, depending on
a range of situational factors, like the negative consequences of
failure (e.g., Keller & Bless, 2008). Given the divergent conse-
quences of threat and challenge appraisals for performance, refra-
ming an otherwise threatening task as a challenge might reduce
the effects of stereotype threat. Accordingly, we conducted two
experiments to examine whether introducing typically threatening
tasks as challenges might eliminate the damaging effects of stereo-
type threat on performance.
Experiment 1: mitigating stereotype threat in elementary
school students

In Experiment 1, we examined whether Black students might
perform better on an otherwise threatening academic test if the
test were framed as a challenge. Black students in North Carolina
completed 10 sample items from a standardized math test called
the End of Grade Exam (EOG), which is designed to ensure that chil-
dren have attained a minimum standard of academic proficiency at
the end of each grade. Some participants reported their racial back-
ground immediately before taking the math test, which made their
racial group salient, whereas the remaining participants reported
their racial background after completing the test. The experimenter
framed the test either as a challenge or a threat by verbally describ-
ing it as a useful learning experience (challenge) or a true measure
of their ability (threat). We expected students who reported their
race before taking the test to perform more poorly than students
who reported their race after completing the test, but only when
the test was framed as a threat rather than a challenge.

Methods

Participants
Fifty-one school children (age range: 9–13 years;

M = 11.01 years, SD = .88; from grades 4 to 6) participated in this
study, administered by a Latino male experimenter.1 Data from
two participants were lost due to a clerical error, leaving 49 partic-
1 Approximately 30 students from one of several other ethnic backgrounds
(predominantly White, Asian, and Latino) also completed the study, but there were
fewer than 10 students from any of these other ethnic groups, so we were unable to
examine reliably the effect of the manipulation on students from these other
backgrounds. Participants were randomly assigned to a testing session, and were no
separated based on ethnicity or gender.

2 Although we tested students in Grades 4, 5, and 6, they all took age-appropriate
tests, which explains why older students did not perform better than younger
students.
t

ipants in the remaining analyses. In both this and the following
experiment, we refrained from asking participants to report their
gender, since prior research has shown that males experience threat
when asked to complete linguistic tasks (Keller, 2007), whereas fe-
males experience threat when asked to complete mathematical tasks
(e.g., Shih et al., 1999). Asking for participants’ gender could have
therefore introduced unintended sources of threat.

Materials, design, and procedure
Participants were randomly assigned to one of four conditions

in a 2 (framing: threat vs. challenge) � 2 (race salience: high vs.
low) between-participants design. Participants completed a 10-
item EOG sample test in groups of four, though they sat behind
small partitions that prevented them from seeing the other test-
takers. Because participants within each group were randomly as-
signed to different conditions, the experimenter approached each
participant individually and quietly explained the purpose of the
test. Participants were therefore exposed to the instructions de-
signed for their experimental condition, but not the instructions
designed for the other conditions.

Framing manipulation
Participants in the threat and challenge conditions were given

subtly different instructions, which emphasized either the diag-
nostic nature of the test (threat condition) or the role of the test
in improving their general mathematical ability (challenge condi-
tion). Specifically, the experimenter told participants in the threat
condition that the test would ‘‘show how good [they] were right
now on this type of work,” and that ‘‘it would be able to measure
[their] ability at solving math problems.” In contrast, those in the
challenge condition were told that they ‘‘would learn a lot of new
things,” and that ‘‘working on these problems might be a big help
in school because it sharpens the mind and learning to do math
well could help [them] in [their] studies” (adapted from Elliott &
Dweck, 1988, who used the manipulation with similar samples).
To ensure that participants encoded the manipulation, they were
asked to describe the purpose of the test at the end of the experi-
ment, and they were prompted to determine whether the goal of
the study was to help them to learn (as in the challenge condition),
or to measure their performance (as in the threat condition).

Race salience manipulation
Participants completed a demographic sheet in which they re-

ported their race either before beginning or after finishing the test.
Since reporting one’s race heightens the accessibility of potentially
threatening stereotypes, participants in the high salience condition
reported their race before beginning the test, whereas those in the
low salience condition reported their race after completing the
math test.

The EOG test
The North Carolina School Board administers the EOG at the end

of each school year to measure whether students have reached an
appropriate level of mathematical proficiency. The board creates
different versions of the test for each grade, so participants com-
pleted a 10-item test consisting of items designed for students
who had completed the previous grade (e.g., 5th graders com-
pleted the 4th grader test). Participants were given 10 min to com-
plete the test. Participants did not perform differently by grade,
F(2, 46) = 1.21, p = .31, g2

p ¼ :05, so we collapsed scores across the
school grade variable.2
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Results and discussion

Manipulation check
Of the 49 participants, six failed to describe the purpose of the

test consistently with the framing condition to which they were
randomly assigned. Excluding these participants did not change
the pattern of results, so we included them in the remaining
analyses.
Primary analyses
We began by conducting a 2 � 2 between-participants analysis

of variance (ANOVA) to examine the effects of framing and race sal-
ience on test performance (proportion of correct answers relative
to attempted questions). As expected, we found a significant 2-
way interaction between the two independent variables,
F(1, 45) = 4.34, p < .05, g2

p ¼ :09 (see Fig. 1).
To examine this interaction further, we conducted simple ef-

fects analyses using the pooled error term. As expected, when race
was salient, marginalized participants performed significantly bet-
ter when the test was framed as a challenge rather than as a threat,
F(1, 45) = 4.80, p < .04, g2

p ¼ :18. When race was not made salient,
however, framing did not influence marginalized participants’ test
scores, F < 1.

Experiment 1 provided an encouraging first demonstration that
thinking of threatening tasks as challenges can improve task per-
formance; Black students performed significantly better in a ste-
reotype threatening situation if they were prompted to reframe
the threat as a challenge. We sought to replicate and extend this
effect in Experiment 2, and to remedy several concerns with the
design in Experiment 1.

Although we would have preferred to test a larger sample of
students in Experiment 1, particularly students from other ethnic
or racial backgrounds, we were unable to access a larger sample
of school students. Accordingly, in Experiment 2 we turned to a
population that allowed us to test a larger sample of participants.
Specifically, instead of recruiting school students, we recruited
undergraduates at Princeton University to complete a short math-
ematical test. We also manipulated threat and challenge using a
subtle change in the title of the task, and used a novel instantiation
of threat in which participants from high schools that were poorly-
represented at Princeton were induced to think about their
‘‘minority” status before completing the test. Moreover, whereas
we only tested Black participants in Experiment 1 who were sus-
ceptible to threat, we also tested participants from well-repre-
Fig. 1. Black school students’ performance on Mathematics End of Grade Exam in
Experiment 1.
sented high schools who we did not expect to respond to the
subtle framing manipulation.
Experiment 2: mitigating stereotype threat in elite college
students

Pilot experiment

We began by exploring whether Princeton students who
graduated from high schools that are poorly-represented at
Princeton are indeed more threatened by the academic climate.
Earlier research has shown that being in the numerical minority
is sufficient to engender stereotype threat (Inzlicht, Aronson,
Good, & McKay, 2006; Inzlicht & Ben-Zeev, 2000). Nonetheless,
to further explore the minority-representation-engenders-threat
interpretation, we conducted a brief pilot experiment with our
sample. Thirty-eight Princeton University undergraduates com-
pleted a brief pilot questionnaire. To mask the purpose of the
questionnaire, participants were asked to answer a set of demo-
graphic questions (e.g., hometown and zip code). Within these
filler questions, we included prompts to estimate the number
of students from their high school who attend Princeton each
year, and asked them to indicate how anxious they were when
they began studying at Princeton. As expected, students who at-
tended poorly-represented high schools tended to be more anx-
ious than those who attended well-represented high schools,
r(36) = .33, p = .04.

We also asked a separate sample of 19 Princeton undergradu-
ates explicitly whether they believed that numerical representa-
tion on campus affected academic confidence, and why this
might be. Participants were asked to indicate the students who
tend to be most unsure about their academic ability at Princeton
(1 = students from high schools with few students at Princeton;
4 = high school representation has no bearing on academic confi-
dence; 7 = students from high schools with many students at
Princeton), and to posit one or two explanations for why they be-
lieved this relationship exists.

Consistent with the results from the first sample, participants
tended to believe that students from poorly-represented schools
were more academically anxious at Princeton. Specifically, 16 of
the 19 participants (84%) used the lower half of the scale, a far
greater proportion than might be expected by chance, v2(1,
N = 19) = 8.90, p = .003, and their mean response was significantly
lower than the scale’s midpoint of 4, M = 2.58, SD = .90, t(18) =
�6.87, p < .10�6, g2

p ¼ :72.
Three Princeton University undergraduate students who were

blind to the purposes of the study coded the open-ended re-
sponses to determine why the pilot participants believed that stu-
dents from poorly-represented schools would be more anxious at
Princeton. The raters classified the responses into three categories,
and found that 89% noted that students from poorly-represented
high schools might experience a relative lack of support when
they begin at Princeton, 37% believed that these students might
feel more acutely like ‘‘little fish in a big pond,” and 11% noted
that they would feel greater pressure to honorably represent their
alma mater high school. These rationales are consistent with the
suggestion that people experience threat when they experience
a conspicuous lack of social support (e.g., Allen, Blascovich, &
Mendes, 2002).

These pilot results suggest that Princeton undergraduates who
graduated from poorly-represented high schools might experience
academic threat when asked to report the name of their high
school before taking an academic test. This novel instantiation of
threat arguably differs from traditional instantiations like race
and gender, which are outwardly visible, reified social categories.



Fig. 2. Princeton undergraduate students’ performance on Mathematics Graduate
Record Exam in Experiment 2. Low representation and high representation are
calculated as 1 SD below and above the mean number of fellow high school
students at Princeton, respectively.
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Nonetheless, it shares important features with race and gender ste-
reotype threat: students in the minority group are expected to per-
form more poorly than the majority, and their academic success is
therefore relatively precarious.3

Main experiment

Having shown that Princeton undergraduates from poorly-rep-
resented high schools tend to be more academically anxious than
those from highly-represented high schools, we sought to examine
the performance implications of making this threatening identity
salient and replicate the challenge-frame attenuation results ob-
tained in Experiment 1.

Methods

Participants
One hundred and twenty-four Princeton University undergrad-

uates (Mage = 19.52 years, SD = 1.19; 60% females) completed a
brief study administered by a White female experimenter while
seated at tables in the university campus center. All participants
identified themselves as White or Caucasian before beginning the
experiment, eliminating a potential confound between racial back-
ground and high school representation. Neither gender nor class
interacted with the variables of interest.

Materials, design, and procedure
Participants were randomly assigned to one of four conditions

in a 2 (framing: threat vs. challenge) � 2 (school salience: high
vs. low) between-participants design. Participants’ school repre-
sentation (a continuous variable) was included as a third factor.

Threat vs. challenge framing. The experimenter approached partici-
pants individually, and asked whether they would be willing to
complete a brief mathematical test. After agreeing to participate
3 Two proximate mechanisms that might enhance the experience of threat for
minority students are the imposter phenomenon and merely being associated with a
minority of the population at large. Consistent with the imposter phenomenon
(Clance, 1985), some students from poorly-represented high schools might have the
sense that they do not belong at Princeton. The experience of merely being part of a
salient minority might also heighten the experience of threat, independently of how
members of the minority are expected to perform in the target domain, as minority
group members reflect more strongly on their group than do majority group
members.
in the study, the experimenter gave participants one of two ver-
sions of a four-item mathematical test. The threat questionnaire
was titled ‘‘Intellectual Ability Questionnaire,” and began by sug-
gesting that participants consider the questionnaire as ‘‘reliable
measure of [their] basic quantitative ability.” In contrast, the chal-
lenge questionnaire was titled ‘‘Intellectual Challenge Question-
naire,” and participants were told that it was a reliable measure
of their quantitative ability, to ‘‘do as well as [they possibly could],”
and to ‘‘treat the questionnaire as a challenge.” To ensure that par-
ticipants processed the manipulation, the experimenter asked par-
ticipants to recall the test’s purpose after completing the
experiment.

School representation salience. The experimenter told participants
that their scores would be stored anonymously so they could not
be linked to their scores by name. Instead, participants provided
information about their school, with the ostensible purpose of
allowing us to catalogue their results. Specifically, participants
wrote their school name, zip code, and the approximate number
of students from their high school who attended Princeton each
year. Participants either completed this demographic form before
taking the test (high salience condition) or after completing the test
(low salience condition).

Mathematical test. The mathematical test consisted of four items
from a sample Graduate Record Examination quantitative section
test. A sample of 10 pilot undergraduate students at Princeton
completed 10 potential questions, from which we selected the four
that ultimately constituted the test. We presented four questions
because pilot participants spent about 75 s per question and we
did not want the test to exceed 5 min in duration. To avoid ceiling
and floor effects, we chose the four questions that were moderately
difficult and, given the time constraint, did not require complex
calculations.

Results and discussion

Preliminary analyses
We began by examining whether participants who had at-

tended poorly-represented schools also came from lower socioeco-
nomic status (SES) backgrounds. To estimate SES, we collected the
average annual household income within the zip code associated
with each school (retrieved from http://www.listware.net/look-
ups/taxzip.asp). There was no relationship between the average in-
come associated with each school’s zip code and the number of
students it contributed to the incoming class at Princeton each
year, r < .01, p = .98. This null correlation suggests that our instan-
tiation of threat as high school representation was not merely a
proxy for socioeconomic status.

Participants were also able to adequately recall the purpose of
the test as stated in the test’s instructions. Specifically, participants
in the threat condition verbally described the test as a measure of
quantitative ability, whereas those in the challenge condition en-
coded the test as a challenge. In addition, 96% of a separate sample
of 25 pilot participants agreed that the threatening description was
indeed more threatening than the challenging description, and vice
versa, and rated the threatening description as relatively more
threatening on a 7-point scale anchored from 1 = challenging
to 7 = threatening (Mthreat = 4.80, SD = 1.68 vs. Mchallenge = 2.88,
SD = 1.17), t(23) = 5.63, p < .10�6, g2

p ¼ :57. Respondents also re-
ported fearing failure more strongly (on a scale from 1 = I would
not fear failure at all to 7 = I would fear failure strongly) when tak-
ing a test framed using the threatening description (M = 4.11,
SD = 2.01) rather than the challenging description (M = 3.19,
SD = 1.35), t(35) = 2.23, p = .03, g2

p ¼ :12.

http://www.listware.net/lookups/taxzip.asp
http://www.listware.net/lookups/taxzip.asp
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Primary analyses
Since school representation is a continuous measure, we con-

ducted hierarchical regression analyses to examine the pattern of
results when we included school representation as a continuous
measure.

We began by creating effect-coded contrasts on the framing (�1
challenge; +1 threat) and school salience (�1: low; +1 high) mea-
sures, and centering values on the school representation measure.
We ran a two-step hierarchical regression analysis, regressing the
three main effect contrasts and three two-way interactions on test
performance at Step 1, and adding the three-way interaction at
Step 2. The variables entered at Step 1 of the model did not signif-
icantly predict participants’ test performance, DR2 = .06, FD = 1.26,
p > .28. In contrast, the three-way interaction entered at Step 2 sig-
nificantly predicted participants’ test scores beyond the six predic-
tors entered at Step 1, b = .32, DR2 = .06, FD(1, 115) = 8.11, p = .005
(see Fig. 2).

We also conducted follow-up analyses to examine whether the
effects of school representation and school salience differed
depending on how the test was framed. We entered the centered
school representation and school salience main effect variables at
Step 1 and the interaction between centered school representation
and school salience at Step 2, and examined their effects on test
performance. The main effect variables did not significantly predict
performance, DR2 = .04, FD(2, 115) = 1.19, p = .31, but adding the
interaction variable significantly enhanced the model’s predictive
power, b = .75, DR2 = .17, FD(1, 115) = 11.74, p < .001. As expected,
participants from highly-represented schools outperformed those
who came from poorly-represented schools, but only when school
was made salient before participants took the test, b = .49,
t(115) = 2.57, p = .01 vs. b = �.13, t < 1, respectively.

In contrast to these results in the threat conditions, the effects
of school representation were eliminated completely when we
framed the test as a challenge. In the same two-step hierarchical
analysis, neither the centered attendance and school salience
main effects at Step 1, nor the interaction of the two variables
at Step 2, predicted participants’ test scores, DR2 = .002, FD < 1,
and DR2 = .01, FD < 1, respectively. These findings suggest the po-
tential benefits of helping students reframe threatening situations
as challenges.
Summary
Experiment 2 replicated the results in Experiment 1, showing

that the standard stereotype threat effect can be mitigated when
an otherwise threatening task is framed as a challenge. We also
used a novel instantiation of threat by showing that Princeton stu-
dents who attended high schools that are rarely represented at
Princeton can be induced to feel academic threat when their high
school background is made salient. This novel form of threat is
notable because it does not rely on strongly reified categories
(e.g., race and gender), and appears to increase in potency as a
function of under-representation; the more poorly a student’s high
school is represented, the poorer their performance.
General discussion

In two experiments, we found that reframing a threatening task
as a challenge eradicated the negative effects of stereotype threat.
This effect was apparent among Black school students in North
Carolina (Experiment 1), and among Princeton University under-
graduates from poorly-represented high schools (Experiment 2).
In both cases, participants who were reminded that they belonged
to a marginalized group performed more poorly than their peers
on an academic test, except when the test was framed as a chal-
lenge. This manipulation was subtle and inexpensive, which
suggests that it might be a useful stereotype threat-management
intervention.

Theoretical implications and practical applications

Previous studies have suggested the physiological benefits of
framing stressors as challenges rather than threats (e.g., Scheepers,
2009; Vick et al., 2008). However, although those studies suggested
that challenge-framing is more adaptive, they did not directly mea-
sure performance in stereotype-threatening contexts. The two
experiments reported here extend these earlier findings by show-
ing that people who otherwise perform more poorly because they
experience a task as a threat perform as well as their peers when
the task is reframed as a challenge.

One question that remains is whether challenge-framing
merely weakens a threat, or whether it transforms the threat into
a different experience altogether. Relevant earlier studies suggest
that people tend to experience threats when they are concerned
with preventing a negative outcome, whereas they tend to experi-
ence challenges when concerned with promoting a positive out-
come (e.g., Keller, 2007). This relationship between threat and
challenge appraisal, and prevention and promotion posturing, is
consistent with Higgins’ Regulatory Focus Theory (RFT; e.g.,
1998). Viewing stress appraisal through the lens of RFT suggests
that threatening experiences impair performance because they
engender avoidant behaviors, whereas challenging experiences
promote an empowering approach orientation (see also Seibt &
Forster, 2004). Thus, rather than merely dampening a threat, chal-
lenge-framing might recruit a motivational style that instantiates
an adaptive stress-coping mechanism. Future research might test
this question directly, but our findings offer preliminary evidence
that challenge-framing prevents people from performing more
poorly in the face of a threat.

The practical implications of these findings are far-reaching.
Educators at all levels, from grade school to college, might ame-
liorate the effects of stereotype threat if they appropriately re-
frame threatening tests as challenges. Experiment 1 shows, for
example, that academically marginalized school students per-
formed just as well as their peers when just one extra sentence
was added to the description of a mathematical test. Relative to
these quite dramatic benefits, there is little cost in training
teachers to describe stressful academic tests using more chal-
lenge-oriented terms. The same intervention might apply to
other traditionally stressful performance domains—for example,
athletes might perform better under pressure when the event
is reframed as a challenge.

Of course different forms of challenge-framing might be effec-
tive in different situations. In practice, it may be difficult to con-
vince people that their SATs, or a major athletic event, are
challenging rather than threatening. One method of introducing a
challenge frame might be to emphasize that people are capable
of overcoming a disappointing performance, and the consequences
of failure are less profound than they may seem. Consequently,
competitors or test-takers might fixate less heavily on avoiding
the threatening consequences of failure, instead focusing on the
benefits of success.
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