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ABSTRACT

DOES STEREOTYPE THREAT DIFFERENTIALLY AFFECT COGNITIVE ABILITY

TEST PERFORMANCE OF MINORITIES AND WOMEN? A META-ANALYTIC

REVIEW OF EXPERIMENTAL EVIDENCE
By
Hannah-Hanh Dung Nguyen

This dissertation is a qualitative and quantitative review of the cross-study effects of stereotype
threat on cognitive ability test performance of target stereotyped groups (i.e., ethnic minorities;
women). The theoretical framework of the “performance interference” hypothesis was
reviewed. Methodological issues and empirical evidence for moderators and mediators were
summarized and discussed. The qualitative review provided conceptual rationales for meta-
analytic hypotheses, extending Walton and Cohen’s (2003) work on stereotype threat effects.
Regarding within-group findings, an overall mean effect size of -.26 was found, meaning that
targets underperformed compared with their true ability when under stereotype threat.
However, study artifacts explained only a small proportion of the data variance and the
credibility interval overlapped zero, indicating that this finding was inconclusive and there were
true moderator effects. Each methodological moderator (stereotype threat-activating cues;
threat-removing strategies) or conceptual moderator (domain identification; test difficulty) was
hierarchically meta-analyzed across group-based stereotypes (i.e., race-based vs. gender-based).
As far as mean effect sizes were concerned, for minorities, when a race-based stereotype was
activated, moderately explicit stereotype threat-activating cues produced the largest mean d,
followed by blatant and subtle cues (-.64, -.41, and -.22, respectively). For women, subtle cues
produced the largest mean d, followed by blatant and moderately explicit cues (-.24, -.18, and -

.17, respectively). In terms of stereotype threat-removing strategies, for minorities, explicit



strategies actually enhanced stereotype threat effects (mean d = -.80) compared with subtle
strategies (mean d = -.34). For women, explicit strategies were more effective in reducing
stereotype threat effects than subtle ones (mean d = -.14 and -.33, respectively). In terms of
domain identification, stereotype threat affected moderately math-identified women more
severely (mean d = -.52) than highly identified women (mean d = -.29), whereas low math-
identified women suffered the least from stereotype threat (mean d =-.11). In terms of test
difficulty, although more difficult tests produced greater mean effect sizes for both minorities
and women, women suffered less than minorities when tests were difficult (mean d = -.36 and -
.43, respectively), and stereotype threat effects increased women’s math test performance when
the math test was easy (mean d = -.08). Regarding between-group findings (i.e., women vs.
men; minorities vs. majority), in terms of minorities-majority test score gaps, stereotype threat-
activation produced a larger mean d (-.69) than control conditions (no stereotype threat
manipulation; mean d = -.56). Where stereotype threat was removed, mean d was reduced to -
.38. For women-men math score gaps, stereotype threat-activation conditions produced a larger
mean d (-.39) than control conditions (-.26) but threat-removal conditions only yielded a
comparable mean d to that in control conditions (-.23). Although these mean effect sizes may
be suggestive of the existence of stereotype threat effects as well as differential patterns of
effects between women and minorities, the 90% credibility intervals overlapped zero in most
cases (i.e., true stereotype threat effects might be also zero or positive), and most of V% values
were smaller than 75%, suggesting that one cannot be conclusive regarding the existence of
stereotype threat effects or the condition(s) under which the effects may exist because of other
potential moderators’ effects. Theoretical and practical implications of these findings were

discussed.
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Chapter 1

INTRODUCTION

Overview

Since Steele and Aronson’s (1995) seminal experiments, the research literature on
stereotype threat effects on cognitive ability test performance and performance in other
ability domains has steadily grown. Researchers have generally tested two key
hypotheses of stereotype threat theory: the “performance interference” or short-term
effects of stereotype threat, and the “school disidentification” or long-term effects (see
Steele, 1997, Steele, Spencer, & Aronson, 2002). The primary (and more popular)
hypothesis of performance interference predicts that stereotyped individuals perform
worse on a task (e.g., taking a cognitive ability test) in a stereotype threatening context
than they do in a non-threatening condition. Stereotype threat is defined as a self-
evaluative threat experienced by some members of a stereotyped social group, whereas
stereotype threat effects are defined as the detrimental performance experienced by these
group members where situational cues of a salient negative stereotype exist in the
immediate environment. The present dissertation focused on reviewing research that
investigated the performance interference hypothesis in the domain of cognitive ability
test performance.

Stereotype threat effects are commonly thought of as a between-group
phenomenon, explaining the gap in cognitive ability test performance between an ethnic
minority group and a majority group, or between gender groups (e.g., Black-White

standardized test score differences; gender differences on SAT-math tests; Hyde & Kling,




2001; Keller, 2002; Osborne, 2001a). Industrial-organizational psychologists are
interested in finding whether stereotype threat effects may explain minority applicants’
performance on personnel selection tests or other workplace performance indexes as
compared with test or task performance of Whites (e.g., McFarland, Lev-Arey, & Ziegert,
2003; Nguyen, O’Neal, & Ryan, 2003; Kray, Galinsky, & Thompson, 2002; Roberson,
Deitch, Brief, & Block, 2003; Stone, Lynch, Sjomeling, & Darley, 1999).

Because American society is increasingly aware of diversity issues, tﬁe social
message that the theory of stereotype threat conveys is powerful: members of stigmatized
social groups may be constantly at risk of underperformance in academic domains, and
the risks are caused by situational factors. In other words, the theory of stereotype threat
mainly attributes the suboptimal test performance of stigmatized group members to
malleable situational characteristics of a test or a testing condition, and not to stable
factors. For example, Spencer, Steele and Quinn (1999) argue that, since stereotype threat
effects on difficult math tests were observed among a highly selected and identified
group of women test takers, female deficiencies in math performance may not be caused
by (the lack of) innate ability but by temporary situational factors, which can be
alleviated.

A decade has passed since Steele and Aronson’s first studies of stereotype threat
effects on cognitive ability test performance were published; the body of literature on
stereotype threat effects has grown substantially. This fact indicates that the theory has
influenced research and furthered the understanding of effects of negative stereotypes on
behaviors. According to Devos and Banaji (2003), the strong contribution of the

stereotype threat theory is that it predicts (and empirically tests) the relationship between



negative in-group stereotypes and self-relevant behavior changes (e.g., domain-specific
task performance), not only attitudinal or affective changes. The evidence for this type of
relationship is relatively rare in the broad stereotype and self-identity literature. In sum,
stereotype threat theory is a high impact framework both in the social science circle and
in the public.

The Present Study
Purpose

I aimed at reviewing the theoretical framework of stereotype threat theory as
posited by Steele and his colleagues (Steele, 1997; Steele & Aronson, 1995; Steele,
Spencer, & Aronson, 2002) and identifying existing conceptual and methodological
issues that may lead to a better understanding of operational and/or interpretational
ambiguities. Based on this qualitative literature review, a series of hypotheses concerning
the effects of stereotype threat on stereotyped individuals’ cognitive ability test
performance would be tested.

Qualitative review. Several qualitative review articles or book chapters have been
written on stereotype threat (e.g., Aronson, 2002; Croizet, Desert, Dutrevis & Leyens,
2001; Steele & Aronson, 1998; Steele, et al., 2002). For example, Steele, et al. (2002)
provided a summary of important boundary conditions for stereotype threat effects, as
well as discussing practical applications and theoretical directions. Wheeler and Petty
(2001) reviewed the antecedent aspect of stereotype threat theory: explicit, conscious
mechanisms of stereotype threat activation as compared with implicit, automatic
mechanisms of other-stereotyping. Wheeler and Petty concluded that both conscious and

unconscious self-stereotyping mechanisms might be engaged in the activation of



stereotype threat although it was not clear which would be a dominant mechanism and
under what circumstances. Further, Smith (2004) reviewed underlying psychological
mechanisms mediating stereotype threat effects and concluded that it was still empirically
unclear why the effects occurred.

The common thread in these reviews is a strong belief in the robustness and
generalizability of the stereotype threat phenomenon. Lacking in these reviews, however,
is an acknowledgment and/or discussion about some conceptual and methodological
issues which may lead to an ambiguity in interpreting stereotype threat effects in the
literature. Therefore, these issues are identified and evaluated in this dissertation; a meta-
analytic review is also conducted on relevant research questions. Meta-analytic findings
shed light on the extent to which the theory of stereotype threat explains potential
changes in target test takers’ cognitive ability test performance because these findings are
a quantitative summary of the available experimental evidence, providing a proper
estimation of the mean effect size and of the variability around the point estimate across
studies after error variance is controlled (Hunter & Schmidt, 1990). A meta-analysis also
allows researchers to judge whether substantial variability due to moderator variables
exists or whether all observed effect sizes vary across studies because of sampling error
and different reliability. If the former, researchers should investigate the effect of
potential moderators of stereotype threat effects across studies.

Meta-analytic review. Walton and Cohen (2003) have conducted a meta-analysis
on the effects of “stereotype lift,” or to what degree stereotype threat manipulation can
boost test performance of non-stereotyped, reference group members. Specifically, the

researchers found some support for the hypothesis that stereotype lift occurred when non-



stereotyped individuals (e.g., men; Whites) were made aware of the intellectual ability-
related negative stereotypes against another social group (e.g., women; ethnic minorities).
The researchers attributed stereotype lift to a boost in non-stereotyped members’ self-
efficacy from downward social comparisons (i.e., comparing themselves with some
“inferior” social groups).

Although the focus of their meta-analysis was on stereotype lift effects among
non-target test takers, Walton and Cohen (2003) reviewed stereotype threat effects among
target individuals for exploratory purposes. Overall, the researchers found that meta-
analytic results supported the presence of stereotype threat effects across studies (mean d
=.29; k= 43). However, other moderators (i.e., the perceived relevance of a negative
stereotype; the explicit refutation of the link between a stereotype and a test, and target
individuals’ performance domain identification) were found to influence the
manifestation of stereotype threat effects. Specifically, the researchers found that, in the
stereotype-irrelevant condition (i.e., where no negative stereotype was present or a
negative stereotype was refuted), there was a larger stereotype threat effect among studies
that refuted the link between a test and the stereotype (mean d = .45) than among studies
that did not (mean d = .20). In the stereotype-relevant condition (i.e., where a negative
stereotype was introduced), the stereotype threat effect was also larger among studies that
reinforced the link between the test and the stereotype (mean d = .57) than among studies
that did not (mean d = .29). Walton and Cohen also found that individual performance
domain identification affected stereotype threat effects in that stereotype threat was larger
among studies that selected students who were identified with the performance domain

(mean d = .68) than among studies that did not (mean d = .22).



Although Walton and Cohen’s (2003) meta-analytic results on stereotype threat
effects are informative, there is room for improvement both in the conceptual grounds
and the methodology of their study. Specifically, there are five main limitations in their
study. First, the meta-analytic portion on stereotype threat effects in Walton and Cohen’s
study was exploratory and additional to the researchers’ main research goal (i.e.,
examining stereotype lift effects). That means that the researchers investigated stereotype
threat effects as in a comparison with stereotype lift effects without directly proposing
conceptual hypotheses for their meta-analytic tests of threat effects. As a consequence,
their meta-analytic inclusion criteria excluded studies that did not have a non-target
sample (e.g., Whites; men), resulting in an artificially smaller data set of stereotype threat
effect sizes than what was available in the literature at that point.

Second, ability domain identification is an important conceptual moderator of
stereotype threat effects according to the theory; this construct was tested meta-
analytically in Walton and Cohen’s study. However, it is not clear from the report how
this moderator had been operationalized in the literature in the first place, and how the
levels of domain identification were coded for meta-analyses by the researchers. Because
domain identification is a controversial construct which has been defined inconsistently
in the literature, this moderator deserves a more thorough examination than in Walton
and Cohen’s study.

Third, another important theoretical boundary condition of stereotype threat
effects is the difficulty degree of ability performance tests. Walton and Cohen (2003) did
not meta-analytically examine this conceptual moderator. The researchers opted instead

to examine only studies that used a difficult ability performance test(s). Although the



researchers explained that “because stereotype lift is assumed to alleviate the doubt,
anxiety, or fear of rejection that accompanies the threat of failure, it was also required
that each included study use a difficult test rather than an easy one” (p. 457), it is unclear
why this prescreen step would be also necessary for a stereotype threat data set. Omitting
test difficulty as a potential moderator reduces the contribution of Walton and Cohen’s
meta-analytic findings to the development and understanding of stereotype threat theory.

Fourth, in terms of methodology, Walton and Cohen’s (2003) approach in the
treatment of non-independent data points could have been better clarified. For example,
studies in the data set which yielded hundreds of non-independent data points each (i.e.,
identical or overlapping samples on multiple dependent measures; e.g., Stricker, 1998;
Stricker & Ward, 1998) were given a weight of .5 in the effect size computation, but the
reasons and/or implications of such a treatment in regard to the variance estimation of
effect sizes were neither explained nor discussed (see Hunter & Schmidt, 1990).

Last but not least, Walton and Cohen’s (2003) interpretation of stereotype threat
effects mainly focused on mean standardized effect sizes (i.e., concluding that stereotype
threat effects were manifested at corresponding levels of tested moderators). However, all
reported heterogeneity tests of these mean standardized effect sizes in their meta-analysis
(of stereotype threat) were statistically significant (p < .05), suggesting that there would
be other moderators that further explained the variance in the data set. The implication is
that the researchers’ interpretation of these detected mean effect sizes as the conclusive
evidence for stereotype threat effects across studies under certain circumstances may be

too hasty.



In the present review, I build on Walton and Cohen’s (2003) work on stereotype
threat effects but extend the meta-analysis to address the conceptual and methodological
limitations of their study.

Structure

In this introduction chapter, the theory of stereotype threat and related empirical
evidence is reviewed qualitatively. Specifically, I review the definitions of key concepts
and premises, hypothesized and/or tested psychological mechanisms and boundary
conditions. While doing so, I also identify conceptual and methodological issues that
have arisen in the literature but have not been reviewed in-depth elsewhere. Some of
these issues provide the rationale for another meta-analytic study in addition to Walton
and Cohen (2003), focusing on testing the effects of stereotype threat on stereotyped
individuals’ cognitive ability test performance.

In the method chapter, I describe the procedural steps of this meta-analysis:
conducting a literature search; determining inclusion criteria for study eligibility;
describing moderating variables; outlining meta-analytic procedures and explaining data
treatment approaches.

In the result and discussion chapters, I present meta-analytic findings that either
reject or support tenets of stereotype threat, as well as discussing theoretical and practical

implications of these results for future research and applied practices.



Stereotype Threat Effects

Definition

Steele and Aronson (1995) detine a stereotype threat as “a social-psychological
predicament that can arise from widely-known negative stereotypes about one’s group.
(...) Anything one does or any of one’s features that conform to it [the predicament]
make the stereotype more plausible as a self-characterization in the eyes of others, and
perhaps in one’s own eyes” (p. 797). About stereotype threat effects, Steele and Aronson
write, “When the allegations of the stereotype are importantly ncgative, this predicament
may be sclf-threatening enough to have disruptive effects of its own.”

Stecle, et al. (2002) revised the theory of stereotype threat to encompass any
threatening stercotypes against any individual’s social identity, not necessarily a minority
group identity (e.g., ethnic minorities; women). The theorists compared stereotype threat
to a “spot light”—beaming on individuals at a specific moment. In other words, the
effects are conceptually situation-specific and context-bound.

Generally, the antecedent of stereotype threat effects mainly concerns a negative
stereotype or social stigma associated with an ability domain against certain social groups
(e.g., women, ethnic minorities). The activation of this stereotype may increase a sense of
self-threat among target test takers, which in turn influences other psychological
constructs such as apprehension, distraction, and reduced motivation. The stercotype
threat predicament in turn Jeads to handicapped performance on the ability test.

Regarding moderators, Steele (1997) posited that the degree of stereotype threat
effects may vary across settings depending on the relevance or salience of the negative

stereotype to targets in the setting. The theorists proposed two important boundary



conditions: (a) a high individual level of domain identification with academic or
intellectual abilities, because high domain identification facilitates a strong investment in
the success in such a domain, and (b) a high level of test difficulty because target group
members are threatened by stereotype threat cues (e.g., feeling pressured) only when a
test is at the challenging, upper-bound level of their ability (Steele and colleagues, 1995;
2002). According to the theorists, getting intimidated by the difficulty level of a test
makes the negative stereotype more salient to minority test takers because they are aware
that under these circumstances, they are the most likely to be judged as having limited
intellectual ability. The stereotype threat conceptual framework is revisited in a
following section. Next, a couple of research design issues are described and discussed,
such as characteristics of the stereotype threat research paradigm and issues related to the
trend of between-subgroup comparative analyses in the literature.
Stereotype Threat Research Paradigm

To test the performance interference hypothesis, stereotype threat researchers
typically adopt Steele and Aronson’s (1995) experimental paradigm with some
modification. Members of a target social group are randomly assigned to one condition or
more in which stereotype threat is manipulated (e.g., a stereotype threat-activated group
vs. a control group vs. a stereotype threat-removed group). Optionally, the same research
design is replicated with members of a comparison or reference group (to whom the
negative stereotype is not relevant).

Note that it is inconsistent how the control condition should be operationalized in
stereotype threat research. Conventionally, a control group is defined as the group that

does not receive any experimental treatment or manipulation (Fisher, 1925). For example,
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Study 3 in Steele and Aronson (1995) includes three conditions: a stereotype threat-
primed group (test directions emphasizing the diagnosticity of the cognitive ability test),
a stereotype threat-removed group (test directions describing the test as a non-diagnostic
task), and a control group (no special directions given). The within-group result patterns
(for both Blacks and Whites in the study) showed that both the control and the threat-
removed conditions were comparable (no significant within-group mean differences on
test performance).

However, Steele and Davies (2003) argued that stereotype threat-removed
conditions should be treated as “true control” conditions in a stereotype threat paradigm.
The authors state, “the goal was to make the negative racial stereotype irrelevant to Black
participants’ performance on this task —and thus, to reduce their felt stereotype threat”
(p. 315) because cognitive ability tests in evaluative settings are inherently threatening to
target test takers due to embedded group-based stigmas in intellectual domains.

For methodological clarity, in the present meta-analytic review, I follow Fisher’s
(1925) recommendation in treating a non-treatment condition as a control condition and a
stereotype threat-removed condition as one of the experimental conditions. This approach
has implications for coding study design characteristics, which is discussed in the
methodology section.

Explaining Subgroup Differences in Standardized Test Scores

In Steele and Aronson’s (1995) studies, Black-White cognitive ability test
performance differences were directly compared across stereotype threat conditions. The
practice gives grounds to a belief that stereotype threat theory explains between-group

mean differences in cognitive ability test performance in academic settings (e.g., Black-
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White standardized test score differences; gender differences on SAT-math tests; see
Hyde & Kling, 2001; Keller, 2002). However, this belief is conceptually and empirically
debatable.

First, the stereotype threat premises and assumptions are mainly constructed for
within-subgroup mean comparisons (see Steele & Aronson, 1995, 1998; Steele 1997).
Second, empirical evidence does not always support such a direct between-group
comparison on cognitive ability test performance (e.g., Cullen, Hardison, & Sackett,
2004; Stricker & Bejar, 2004). Third, a direct comparison for between-group mean
differences may not be appropriate due to a lack of measurement invariance in criterion
measures under stereotype threat (see Wicherts, Dolan, & Hessen, 2005).

The theory of stereotype threat assumes that stereotype threat would not affect
reference, non-stereotyped group members because the threat is not group-relevant. In
other words, the theorists do not stipulate how stereotype threat activation can cause
reaction changes among members of a comparison group (e.g., Whites; men). Further,
some research evidence has shown that this assumption may be partially incorrect:
although the activation of a stereotype threat relevant to one stereotyped subgroup does
not negatively affect test performance of a comparison, non-stereotyped subgroup, such
out-group negative stereotypes favoring the comparison subgroup (e.g., men are better at
math than women; Whites are better on cognitive ability tests than Blacks) are actually
beneficial for the comparison group members in test performance (e.g., Spencer, et al.,
1999). Walton and Cohen (2003) coined the concept of stereotype lift effects to refer to
the small boost in the performance level of test takers of a non-stereotyped, comparison

group because of the activation of stereotype threat (mean d = 0.10, k = 43), particularly
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when the stereotype threat activation explicitly conveys to members of the comparison
group a message about stereotyped out-group members’ inferiority (or in-group
superiority) in an ability domain. The implication is that, in some stereotype threat
studies, the observed between-group mean differences in evaluative testing conditions
(e.g., men-women; Black-White) may be accounted for by both a debilitated performance
of the target group members and a performance boost of the comparison group members.
This fact has not been conceptualized in stereotype threat theory.

Further, Wicherts, et al. (2005) found that stereotype threat might be a source of
measurement bias in test performance scores: stereotype threat priming differentially
affected mean group test scores (e.g., those of Black-White; male-female) in the majority
of data sets that the researchers had re-analyzed using multigroup confirmatory factor
analysis. (The exception was Nguyen, et al., 2003’s study where between-group
measurement invariance was observed.) In other words, under stereotype threat, cognitive
ability test scores may change as a function of group memberships: upward for
comparison, non-stereotyped group members and downward for target group members.
The implication is that the lack of measurement invariance renders meaningful
interpretation of observed group mean differences unlikely (see, for example, Horn &
McArdle, 1992; Vandenberg & Lance, 2000).

Nevertheless, to provide a broad picture of stereotype threat research in the
domain of cognitive ability test performance, I proposed to meta-analyze within-group
mean score differences (for stereotyped groups) and explored between-group mean score

differences (for both stereotyped and comparison groups). This meta-analysis replicated
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and extended Walton and Cohen’s (2003) meta-analyses on stereotype threat effects
within a hierarchical analysis framework.
The Performance Interference Conceptual Framework

Figure 1 shows a graphic presentation of the performance interference research
paradigm which pertains to a target stigmatized social group. The original stereotype
threat framework has been modified to take into account recent research evidence: 1
redefined mediating paths and organized proposed moderators into five categories: (1)
antecedent characteristics; (2) test-taker characteristics; (3) test-related characteristics; (4)
test environment-related characteristics, and (5) researchers’ interventions.

The components of this heuristic framework are described in the following
sections. Sample empirical evidence for these components is reviewed next.

Subsequently, I propose research questions and hypotheses to be tested meta-analytically.
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Test Performance: A Key Behavioral Outcome

In Figure 1, the key outcome is cognitive ability test performance (e.g., on tests of
quantitative, verbal, analytic, and spatial abilities). I focused on cognitive ability test
performance in the present meta-analysis because researchers and society have paid the
most attention to this dependent variable in the literature (e.g., most researched, discussed
or debated). Practically, a majority of stereotype threat experimental studies assess
cognitive ability test performance as a key outcome, thus facilitating a meta-analysis.
Therefore, in the present review, it is predicted that:

Hypothesis 1. Situational stereotype threat negatively affects stereotyped test
takers’ cognitive ability performance across studies.

Note that the operational definition of cognitive ability test performance may be
inconsistent across studies, which is problematic for evaluation and interpretation
purposes. A majority of researchers have operationalized test performance as the number
of test items correctly solved (e.g., a raw score or adjusted for guessing); this index of
performance coincides with how test takers’ performance is defined in the real world and
yields the most meaningful interpretation. However, some researchers also defined test
performance as a ratio of items correctly answered to the number of items attempted (test
accuracy; e.g., Keller, 2002; Schmader & Johns, 2003; Shih, Pittinsky, & Ambady, 1999)
because they considered this index more meaningful for the interpretation of their
research questions. However, I believe that the constructs of test performance and test
accuracy are distinguishable. Therefore, I consistently use correctly solved items as the

definition of test performance in the present meta-analysis.
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Steele and Davies (2003) asserted that about 100 studies had found support for
stereotype threat effects across settings, ability domains and populations. Moreover,
stereotype threat effects on cognitive ability test performance are believed to be robust
across studies in laboratory settings. Walton and Cohen’s (2003) meta-analysis showed
that overall mean stereotype threat effect size across studies was not large (mean d = .29,
k = 43). I expected to find a similar cross-study mean effect size to that in Walton and
Cohen, or maybe even a smaller overall effect size because the study database of this
review consists of several published stereotype threat studies which did not show
significant stereotype threat effects on cognitive ability test performance (e.g., Nguyen, et
al., 2003; Ployhart, Ziegert, & McFarland, 2003; Schneeberger & Williams, 2003), and
these studies were published after Walton and Cohen’s (2003) work had been conducted.
The dataset in the present review also includes unpublished dissertations, conference
papers, and working manuscripts, some of which did not find statistically significant
supporting evidence for stereotype threat effects, or found weak or contrary evidence. For
example, in a few studies, stereotype threatened test takers actually outperformed those
who were not subjected to stereotype threat manipulation (e.g., McFarland, Kemp, Viera,
& Odin, 2003).

In the following section, I review the antecedent of stereotype threat effects:
group-based stereotype activation via situational cues. The presentation modes of
stereotype cues are then proposed to serve as a methodological moderator of stereotype
threat mean effect sizes.

Antecedent: Activated Group-Based Stereotypes
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As seen in Figure 1, the activation of group-based stereotype threat via cues
embedded in test directions or testing environment is the antecedent of stereotype threat
effects. Specifically, when cognitive ability test performance is the outcome of interest,
situational cues of group-based stereotypes are mostly related to a group-based stigma of
intellectual inferiority (to other reference groups). Possibly because of the available
participant pool (e.g., female college students), the most common stigma used to test
stereotype threat effects is that of women’s mathematics inferior capability (as compared
with that of men; e.g., Inzlicht & Ben-Zeev, 2000; Sekaquaptewa & Thompson, 2002;
Walsh, Hickey, & Duffy, 1999). Race/ethnicity-based stigmas in intellectual abilities
have been investigated less frequently than the gender-based math stereotype but have
drawn more public attention. Generally, ethnic minorities (except Asian Americans) are
stereotyped as inferior in general intellectual abilities as compared with Whites (e.g.,
Blascovich, Spencer, Quinn, & Steele, 2001; McKay, Doverspike, Bowen-Hilton, &
Martin, 2002; Steele & Aronson, 1995).

Other group-based negative stereotypes include Whites’ mathematics ability
inferiority compared with the superiority of Asian Americans (e.g., Aronson, Lustina,
Good, Keough, Steele, & Brown, 1999; Smith & White; 2002) or inferior intelligence of
college students of lower social-economic status compared with those of higher status
(e.g., Croizet & Claire, 1998; Croizet, Despres, Gauzins, Huguet, Leyens, & Meot, 2004).
Potential Moderator: Presentation Modes of Stereotype Threat-Activating Cues

Previous research and reviews on stereotype threat presentation modes have
shown that stereotype threat activation involves both conscious and unconscious self-

stereotyping mechanisms (Wheeler & Petty, 2001), and that the explicit presentation

18



mode of stereotype threat-activating cues is typically more successful than an implicit
one in the inducement of stereotype threat effects on test performance (Walton & Cohen,
2003). These findings contributed to the understanding of stereotype threat activating
mechanisms. In the present review, I investigate whether the presentation modes of
stereotype threat cues have a non-linear relationship with test performance such that
extremely blatant, explicit threat cues may unexpectedly produce a performance boost in
stereotype threat-activated conditions.

Walton and Cohen (2003) found that the mean threat effect size of studies that
explicitly activated threat cues in test directions (reinforcing a group-based stereotype;
e.g., explicitly stating that members of one social group perform worse on a test than
those of another group) was larger (mean d = .57) than the mean effect size of studies
using a subtle stereotype threat cue (e.g., merely emphasizing that a test is diagnostic of
cognitive ability; making group identity salience by asking about sub-group membership
prior to tests; mean d = .29). However, the researchers did not explain why the
explicitness level of stereotype threat cues moderated the magnitude of stereotype threat
effects in such a fashion.

Yet, some theories in the broad stereotype literature may predict a different
pattern of findings for stereotype threat effects than those in Walton and Cohen (2003):
subtle cues may have a stronger effect on task performance than explicit ones because of
the direct influence of ideomotor action or stereotype-based automaticity on behaviors of
interest (see Bargh, 1997). This position has received some empirical support. For
example, Levy (1996) examined older adults’ performance on memory tests under the

influence of negative aging stereotypes. The researcher serendipitously found that the
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effects of subtle priming were stronger than those of explicit priming. The implication for
stereotype threat theory is that the effects of threat cues may not be equal because it is
contingent on presentation modes: In Levy’s study, subtle priming of negative
stereotypes had a direct effect on memory performance through the activation of
associated behavioral tendencies, bypassing conscious mechanisms, whereas explicit
priming indirectly affected memory performance through some psychological mediators,
somehow weakening the effect of the aging stereotype. These results were also replicated
in other studies (e.g., Hess, Hinson, & Statham, 2004; Stein, Blanchard-Fields, & Herzog,
2002).

One may wonder whether the findings on subtle negative stereotype cues (as
compared with that of explicit ones) in terms of memory performance can be generalized
to performance in other domains that involve more complex underlying cognitive-
behavioral mechanisms. As mentioned above, Walton and Cohen’s (2003) meta-analytic
evidence does not support such a generalization (e.g., explicit threat cues producing
stronger threat effects). Yet, a few studies in the stereotype threat literature reveal an
intriguing pattern of findings: explicit threat cues might sometimes inadvertently reverse
the direction of stereotype threat effects (i.e., stereotype threat activation being beneficial
to stereotyped groups’ test performance). For example, McFarland, et al. (2003) loaded
their stereotype threat condition with multiple explicit, heavy-handed stereotype threat
cues, each of which had been evidenced as producing stereotype threat effects in the
literature. The researchers found that women in the stereotype threat condition solved

more correct math test problems than women in the stereotype threat-removed condition.
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In the domain of negotiation performance, Kray, et al. (2001) found that, by
explicitly informing negotiators that women lacked stereotypically masculine traits that
predicted high performance in bargaining, Kray, et al. caused female negotiators in the
stereotype threat condition to outperform those in the non-threat condition and even male
negotiators. Kray, et al. coined the term stereotype reactance effects for these unexpected
findings. To explain their research findings the researchers drew from Brehm’s (1966)
reactance theory to explain that individuals might react against a threat to their freedom
by exerting their freedom more forcefully than they would otherwise. Specifically, Kray,
et al. speculated that, when a negative gender-based stereotype was blatantly and
explicitly activated, it might be perceived by women as a limit to their freedom and
ability to perform, thereby ironically invoking behaviors that were inconsistent with the
stereotype (e.g., women overperforming on tests or tasks).

Given the above conceptual and empirical grounds, I expect that the explicit
levels of presenting stereotype threat cues will influence how strongly stereotype threat
effects are manifested in terms of stereotyped individuals’ cognitive ability test
performance. In other words, the presentation mode of stereotype threat cues is a
potential methodological moderator of a mean stereotype threat effect size. In the present
meta-analysis, I do not simply replicate the moderating tests of priming (stereotype
threat-activating) cues in Walton and Cohen’s (2003) study (i.e., consisting of two levels
of subtle and blatant primes), but I further refine and elaborate the operational definitions
of threat cue activation.

Provided that a negative stereotype conveys a negative social message about a

subgroup’s relatively inferior cognitive ability in comparison with other subgroups (e.g.,
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women being worse than men in mathematics; a minority ethnic group being less
intellectually capable than a majority ethnic group), the presentation modes of stereotype
threat cues can be classified into three distinct categories (instead of two as in Walton &
Cohen, 2003): (a) direct and blatantly explicit presentation of a negative stereotype; (b)
direct and moderately explicit presentation, and (c) indirect and subtle presentation. This
classification scheme is based on a question: How is a stereotypical message of group-
based intellectual inferiority conveyed to test takers in a research design (i.e., made
salient to subgroup members)?

First, when a negative stereotype about a subgroup’s inferiority in the cognitive
ability domain and/or cognitive ability performance is explicitly spelled out to target test
takers prior to their taking a cognitive ability test, or at least indicated as such, the
presentation mode of stereotype threat cues is categorized as blatant. In this condition,
the stereotype is most likely to invoke a theorized reactance outcome as previously
discussed.

Second, when the message of general subgroup differences in cognitive abilities is
explicitly conveyed to test takers, but the direction of these group differences is not
specified and left open for test takers’ interpretation, the presentation mode is labeled as
moderately explicit. In this condition, it is speculated that the stereotypic message is
direct enough to draw targets’ attention, ambiguous enough to cause targets to engage in
off-task thinking (e.g., trying to figure out how the message should be interpreted), but
not blatant enough to make some targets become more motivated to “prove it wrong.”

Last, when no statement of a relevant stereotype is made explicitly, and the

context of testing environment or test takers’ experience is subtly manipulated so that the
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negative stereotype becomes salient to test takers automatically and subconsciously, the
presentation mode is labeled as subtle. In this condition, the message of stereotype threat
might not be conveyed to some targets (i.e., not registering to them) and thus producing
an overall weak effect or it might work on a subconscious level and automatically and
directly affect targets’ test performance, thus producing a strong negative reaction.

My classification scheme of stereotype threat-activating cues is built on previous
researchers’ works (Walton & Cohen, 2003; Wheeler & Petty, 2001) but it differs in that
the classification is logically focused more on the explicitness of a stereotype message to
test takers than on the explicitness of a cue delivery mechanism. For example, even when
the stereotype of subgroup inferiority in cognitive ability domains is delivered to test
takers via means other than an explicit statement in test directions (e.g., a handout with
information favoring males’ test performance, Bailey, 2004; a questionnaire of stereotype
threat statements prior to tests, Seagal, 2001), stereotype threat cues are still categorized
as “explicit” in the present review.

Table 1 summarizes the operational definitions of presentation modes of
stereotype threat-activating cues and some examples in each presentation mode category.
(See Appendix A for a comprehensive list of stereotype threat activation cues for studies

reviewed in this paper.)
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I hypothesize about the moderating effect of the presentation modes of stereotype
threat-activating cues partially based on previous meta-analytic empirical evidence (see
Walton & Cohen, 2003) and partially based on the stereotype reactance theory (see Kray,
et al., 2001). Specifically, I predict a non-linear relationship in which moderately explicit
threat-activating cues will produce the strongest stereotype threat effects, whereas subtle
threat-activating cues may produce stronger effects than blatant, explicit threat-activating
one.

Hypothesis 2. The presentation mode of stereotype threat cues moderates
stereotype threat mean effect size in that studies using moderately explicit cues will
produce the largest mean effect size, followed by studies using subtle cues, and then by
studies using blatant cues.

Note that a theoretical question that one may ask is how stereotype threat effects
induced by explicit cues are distinguishable from the effects of a self-efficacy or self-
fulfilling prophecy manipulation. In other words, an explicit message of stereotype threat
may not trigger a reaction based on a fear of being stereotyped among target test takers as
the theory of stereotype threat predicts, but instead such a message may reduce test
takers’ task self-efficacy, or increasing targets’ internalized self-doubt, causing them to
fulfill a prophecy of low achievement. According to Steele and colleagues, stereotype
threat effects are external and situational, and thus conceptually distinctive from the
internal constructs of self-efficacy and self-fulfilling prophecy (Steele, 1999; Steele &
Aronson, 1995). Empirically, test self-efficacy was found unrelated to a stereotype threat
manipulation and to test performance in some studies (e.g., Nguyen, et al., 2003). When a

significant relationship between stereotype threat manipulation and self-efficacy was
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found, women in the stereotype threat condition actually reported higher self-efficacy
than women in the control condition (Bailey, 2004). Further, when White males, who
should have had no internalized self-doubt about their group inferiority in mathematic
performance, were told that Asians generally did better than Whites on math tests, they
underperformed compared with those who did not learn of the Asian superiority comment
(Aronson, et al., 1999). Steele (1999) concluded that the findings of this particular study
showed that situational stereotype threat alone was responsible for White men’s disrupted
test performance. In sum, situational stereotype threat effects are conceptually
distinguishable from effects of self-efficacy and self-fulfilling prophecy.

Also, one may ask whether cognitive ability tests themselves are capable of
activating stereotype threat. Some researchers defined cognitive ability tests administered
without any special instructions as control conditions in stereotype threat research (e.g.,
Ployhart, et al., 2003; Wicherts, et al., 2005). Other researchers defined cognitive ability
test-only conditions as stereotype threat groups (e.g., Keller & Bless, unpublished;
Oswald & Harvey, 2000/2001; Quinn & Spencer, 2001). Stereotype threat theorists
believe that merely presenting relevant cognitive ability tests to stereotyped test takers
may be sufficient to subtly activate stereotype threat behavior changes (c.f., Steele &
Davis, 2003). This assumption was supported in some studies (e.g., Spencer, et al., 1999).
Therefore, Walton and Cohen (2003) categorized studies that did not manipulate a test
into the implicit stereotype threat group. However, in the present review, I choose to
operationally define test-only conditions as control conditions. There are two reasons: (a)
to maintain the methodological consistency in the present review, and (b) to uphold the

operational concept of stereotype threat cues as manipulated, situational cues.
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Further, I meta-analytically explore a research question of whether non-
manipulated cognitive ability tests actually equate to a situational stereotype threat cue.
For example, I test whether the magnitudes of stereotype threat effects differ between
subsets of control and subtle stereotype threat-activated conditions. The subtlety of these
stereotype threat cues (e.g., “test diagnosticity” in Steele and Aronson, 1995) may ensure
that an experimental condition of stereotyped threat activation is as equivalent as possible
to a non-manipulated cognitive ability test. If standardized mean test score differences
between these conditions approach zero, Steele and Davis’ (2003) position is supported.
Potential Moderator: Presentation Modes of Stereotype Threat-Removal Strategies

As mentioned above, the stereotype threat research paradigm typically consists of
a stereotype threat-activated condition, a stereotype threat-removed condition, and/or a
control condition. Similar to stereotype threat cues, stereotype threat-removed strategies
were presented to test takers subtly or explicitly in the literature. Table 2 shows some
examples of stereotype threat-removing strategies. (See Appendix B for a comprehensive

list of the stereotype threat removing strategies used in the meta-analytic dataset.)
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Table 2

Examples of Stereotype Threat-Removing Strategies

Mode Threat Removal Source

Subtle  Task purpose: A problem solving task (no race inquiry e.g., Steele & Aronson (1995)
before task)
Test purpose: A test development project; test e.g., Wout, Shih, Jackson, &
performance would not be assessed. Sellers (unpublished)
Indirect intervention: TV commercials show women in e.g., Davies, Spencer, Quinn, &
astereotypical role (e.g., engineering and healthcare) Gerhardstein (2002)

Explicit  Explicit intervention: A handout with information e.g., Bailey (2004)

favoring females.

Explicit intervention: Math test is free of gender bias (men e.g., Brown & Pinel (2003)
= women)

Explicit intervention: Blacks perform better than Whites. e.g., Cadinu, et al. (2003)
e.g., Guajardo (2005)

Explicit intervention: Educating subjects about stereotype

threat phenomenon.
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Walton and Cohen (2003) found that studies that explicitly refuted the link
between a negative stereotype and a test (or stereotype threat-removing conditions)
yielded a larger mean effect size (mean d = .45) than studies that did not (or control
conditions; mean 4 = .20). In other words, targets performed worse on a cognitive ability
test in a condition where researchers tried to remove threat effects (e.g., by framing it as a
non-diagnostic test or disputing group difference in performance) than in a baseline
condition (e.g., the test being presented as diagnostic of ability). The researchers
interpreted these findings as supporting the notion that targets might link evaluative tests
to negative stereotypes automatically.

The research question to be examined here is whether studies with explicit threat
removals are effective or ineffective in reducing stereotype threat effects. Walton and
Cohen's (2003) findings indicate that stereotype threat effects were worsened when overt
efforts were made to rectify the situation. However, explicit threat-removing strategies
may serve as a catalyst to motivate individuals to avoid being prejudiced or stereotyped;
this motivation can in turn inhibit negative stereotypes by shaping activated thoughts into
actions toward their goals (see Spencer, Fein, Strahan, & Zanna, 2005). In other words,
the explicit presentation of stereotype threat removals might play the role of a source of
test-taking motivation instead of an inhibitor of performance.

Hypothesis 3. Among studies with a stereotype threat-removed condition(s), the
presentation mode of stereotype threat-removing strategies moderates stereotype threat
mean effect size in that studies using explicit strategies will produce a smaller mean

effect size than that produced in studies using subtle strategies.

29



In sum, I conceptually and empirically reviewed the antecedent of stereotype
threat effects: group-based stereotype threat activation. The presentation mode of
stereotype-activating cues was hypothesized as a potential moderator of stereotype threat
effects. Further, I hypothesized that stereotype threat-removing strategies were another
potential moderator of stereotype threat effects. The research question of whether
stereotype threat is inherent in any cognitive ability tests (as compared with subtly threat
activated conditions) was explored.

In the next section, I review other substantive moderators of stereotype threat
effects.

Other Moderators of Stereotype Threat Effects

As seen in Figure 1 (above), there are five types of methodological and
conceptual moderators of stereotype threat effects on cognitive ability test performance.
The methodological moderator of cue presentation modes has been discussed above.
Three other categories of moderators are comparable to those in test-taking research
literature (c.f., Ryan, 2001) and include (a) test-taker characteristics (e.g., domain
identification; group identification); (b) test-related characteristics (e.g., types of tests;
test difficulty), and (c) testing environment characteristics (e.g., test group composition;

experimenters’ demographic characteristics). Tables 3a-3c summarize these moderators.
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The last category of moderators contains “intervention” or “protective” strategies
that some stereotype threat researchers may employ to buffer stereotype threat effects for
stereotyped group members. These strategies include invoking individuation by asking
one to disclose his or her personal information so that his or her individuality became
more identifiable (Ambady, Paik, Steele, Owen-Smith, & Mitchell, 2004), emphasizing a
group’s achievements in society (Mclntyre, Paulson, & Lord, 2002), reminding test
takers of a group identity linked to a positive stereotype (Shih, et al., 1999), or
forewarning test takers about potential stereotype threat in cognitive ability tests
(Williams, 2004).

Among factors listed in Tables 3a-3c, I focus on two potential moderators for
mean stereotype threat effect size across studies in the present meta-analysis: (a) domain
identification, and (b) test difficulty. There are conceptual and empirical rationales for my
selection (to be discussed in following sections); there is also a practical reason.
Compared with other potential moderators of stereotype threat effects, these variables
have been investigated more frequently and/or more conceptually emphasized than other
variables, thus providing sufficiently large sub-samples to test relevant moderating
hypotheses.

Potential Moderator: Domain Identification.

According to Steele et al. (2002), the strength of stereotype threat effects is
contingent on “how much the person identifies with the domain of activity to which the
stereotype applies,” or “the degree to which one’s self-regard, or some component of it,
depends on the outcomes one experiences in the domain” (p. 390). Specifically, only

those who strongly identify themselves with a domain in which a negative stigma against
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their social group is embedded are susceptible to the possibility of confirming group-
based stigma about their own ability. The theorists further equate high domain
identification with elite, academically high-achieving African American college students,
as opposed to urban Black students or “those who identify less with school—often
weaker, less confident students—because they do not care so much about academic
success” (Steele & Aronson, 1998, p. 402). This notion is believed to hold true for other
stereotyped groups, such as women in a mathematic ability domain.

Domain identification as a moderator of stereotype threat effects has been studied
only sparingly (Aronson, et al, 1999; Cadinu, et al., 2003; Leyens, Desert, Croizet, &
Darcis, 2000; McFarland, et al., 2003). Although Steele and Aronson (1995) measured
academic identification of Blacks and Whites (operationally defined as perceptions of the
importance of verbal and math skills to education and intended career), Aronson, et al.
(1999, Study 2) provided the first direct empirical evidence for the moderating effect of
domain identification on stereotype threat. Using a highly math-able sample, the
researchers found that math domain identification significantly interacted with stereotype
threat. Specifically, among high math-identifiers, the threat-removed group outperformed
the threat-primed group. However, among the moderately high math-identifiers, the
reverse results were obtained. Some studies replicated Aronson, et al.’s findings (e.g.,
Cadinu, et al., 2003; Leyens, et al., 2000); other studies did not (e.g., McFarland, et al.,
2003).

Based on Steele and colleagues’ theoretical premise (1995; 2002) and Aronson, et
al.’s (1999) empirical evidence, domain identification has become a pre-screening

criterion in some stereotype threat studies (e.g., Brown & Pinel, 2003; Davies, et al.,

36



2002; Quinn & Spencer, 2001) based on the assumption that stereotype threat effects are
most likely to be observed among highly domain identified individuals. The role of
domain identification as a boundary condition of stereotype threat effects was supported
by Walton and Cohen’s (2003) meta-analytic findings: studies using a selective sample of
students of high domain identification yielded a larger mean threat effect size (0.68) than
the mean effect size in studies with non-selective samples (0.22).

In the present dissertation, Walton and Cohen’s (2003) study was partially
replicated and extended by testing domain identification as a substantive moderator with
three levels (instead of two; high; moderate and low). The question to address was
whether these levels of domain identification mitigate stereotype threat effects across
studies. Based on the theory of stereotype threat, it is predicted that the magnitude of
threat effects across studies increases as the level of domain identification increases.

Hypothesis 4. Studies with a sample of test takers who are highly domain
identified will produce the largest mean effect size, followed by studies with a sample
moderate in domain identified, and then by studies with a sample low in domain
identification.

Potential Moderator: Test Difficulty

Stereotype threat theorists consider test difficulty an important moderator of
stereotype threat effects on cognitive ability test performance. The rationale is that target
group members are most likely to be threatened by stereotype threat cues (e.g., feeling
pressured) only when a test is at the challenging, upper-bound level of their ability
(Steele and colleagues, 1995; 2002). In other words, only when facing the intimidating

difficulty of a test that stereotyped individuals become aware of the fact that they are very
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likely to confirm the negative stereotype of ability inferiority about their social group.
Difficult-test conditions may enhance the effects of stereotype threat because facing a
challenging test in stereotype threat conditions, target individuals may become dejected,
distracted, and de-motivated, or experience decreased mental workload, which in turn
may negatively influence their test performance (see Figure 1 for and Table 4 above for a
review of mediators of stereotype threat effects).

Empirical evidence for the moderating effects of test difficulty is mixed. In a
sample of highly math-able women and men (prescreened for college math grades of “B”
or better and for scoring at the 85th percentile or above on SAT math tests), Spencer, et
al. (1999, Study 1) found no gender differences in performance on a test of easier math
problems (i.e., algebra, trigonometry & geometry), but there were gender differences in
performance on a difficult math test (i.e., advanced calculus). Note that Spencer, et al. did
not manipulate stereotype threat explicitly but assumed that stereotype threat was
inherently embedded in a difficult math test for women. Therefore, the researchers
interpreted the findings as supporting evidence for the link between test difficulty and
stereotype threat effects for women.

Explicitly manipulating stereotype threat (e.g., telling subjects in threat condition
that the math test “shows gender differences” vs. “no gender differences” in the control
group), O’Brien and Crandall (2003) found that a difficult SAT math test produced
stereotype threat effects for women under stereotype threat as compared with women in
stereotype threat-removed conditions. However, on an easier math test of 3-digit
multiplication problems, women in the stereotype threat-primed condition outperformed

women in the stereotype threat-removed condition.
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Stricker and Bejar (2004) administered a standardized cognitive ability test (GRE
quantitative, verbal, and analytic tests) to participants across gender groups and racial
groups (women vs. men; Blacks vs. Whites). Stereotype threat was manipulated in this
study. Because the administration of the GRE tests was computerized, the researchers
were able to manipulate the difficulty levels of the whole tests directly (i.e., either
administering an actual, more difficult battery of GRE tests or a modified, easier battery
of GRE tests). They found no significant within-group stereotype threat effects regardless
of test difficulty levels.

The construct of test difficulty as a conceptual moderator was chosen in the
present meta-analysis for similar reasons as those for domain identification. Theory-wise,
test difficulty is a boundary condition of stereotype threat effects. Design-wise, several
researchers purposefully employed a highly difficult cognitive ability test to investigate
stereotype threat effects (e.g., Croizet, et al., 2004; Gonzales, Blanton, & Williams, 2002;
Inzlicht & Ben-Zeev, 2003; Mclintyre, et al., 2002; Schmader, 2002; Steele & Aronson,
1995). Some other researchers used moderately difficult tests (e.g., Dodge, Williams, &
Blanton, 2001; McKay, et al., 2002; Smith & White, 2002; Stricker & Ward, 2004),
suggesting potential variance in stereotype threat effects across these studies. In
accordance with stereotype threat theory, it is hypothesized that test difficulty levels
moderate threat effect magnitudes across studies.

Hypothesis 5. Studies using highly difficult cognitive ability tests will yield the
largest mean effect size, followed by studies using moderately difficult tests, and then by

studies using easy tests.
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Note that, among studies that include sub-samples at various levels of test
difficulty (difficult, medium, easy), each sub-sample would yield independent data to be
meta-analyzed. More common are studies in which only one level of test difficulty is
used also contributing independent data points for the dataset. The procedure is further
described in the Method chapter.

Potential Mediators

Figure 1 (above) shows the hypothesized mediating path in stereotype threat
theory. (The plus and minus signs show a hypothesized direction of relationships). First,
stereotyped individuals might feel a heightened perception of self-threat in a stereotype
threatening situation. This perception might in turn lead to a host of other psychological
mechanisms that can mediate the relationship between a situational threat and one’s test
performance.

Dashed lines are used for part of the mediating paths to reflect the fact that
researchers have been mostly unsuccessful in testing these paths statistically. I next
briefly review some previous (and mostly unsuccessful) efforts in testing for mediation in
the literature. However, I do not propose meta-analytic tests of mediators because of the
lack of empirical support for these mediators.

There are approximately two dozen variables that have been investigated and/or
tested statistically as potential mediators of stereotype threat effects (in published papers
only). Table 4 lists these mediators in several categories, such as perceptual (self-threat
perceptions and those of situations), emotional, motivational, and cognitive constructs. It
shows that researchers have focused on an array of theoretically sound psychological

mechanisms that might explain why stereotype threat effects occur. Note that in some
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earlier studies, researchers failed to subject a hypothesized mediating path to a rigorous
statistical test of mediation. For example, Steele and Aronson (1995, Study 3) found that
stereotype threat activation significantly transformed participants’ perceptual, cognitive
and emotional reactions. Stangor, Carr, and Kiang (1998) demonstrated that stereotype
threat activation lowered target participants’ performance expectancies. However, the
researchers only inferred the existence of mediating effects of these perceptual and
emotional changes to African Americans’ test performance, but did not statistically test
them. Most mediation tests in other studies were either unfruitful or researchers did not
find stereotype threat effects in the first place to test mediation (e.g., Mayer & Hanges,

2003).
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Table 4

Tested Mediators of the Relation of Stereotype Threat to Cognitive Ability Performance

Potential mediator Study Significantly statistical test
of mediation?

Self-threat Perceptions

Perception of stereotype threat  Steele & Aronson (1995) No
Gonzales, et al. (2002) No
Leyens, et al. (2000) No
McKay, et al. (2002)

No

Mayer & Hanges (2003) [threat-general No
vs. threat- specific]

Activated self-relevant Davies, et al. (2002) Yes (full mediation)

stereotypes

Gender identity threat Schmader & Johns (2003) No

Self-perceived task competence  Steele & Aronson (1995) No
Gonzales, et al. (2002) No

Perceptions of the situation

Perceived test difficulty Schmader & Johns (2003) No

Perceived test face validity Dodge, et al. (2001) No

Other individual characteristics

Intelligence domain McFarland, et al. (2003) No

identification (general) Leyens, et al. (2002) No

Stigma consciousness Brown & Pinel (2003) No

Self-perceived math ability Brown & Pinel (2003) No

Emotions

Test anxiety (situational, state)  Steele & Aronson (1995) No
Dodge, et al. (2001) No
Keller & Dauenheimer (2003) No
Smith & White (2002) No
Oswald & Harvey (2000/2001) No
Osborne (2001b) [Yes]®

Evaluation apprehension Mayer & Hanges (2003) No
Spencer, et al. (1999) No

Expected affective reactions Stangor, et al. (1999) No
Oswald & Harvey (2000/2001) No
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Mood
Dejection

Motivational constructs

Test-taking effort/motivation
(reduced)

Test-taking self-efficacy

Performance expectancies

Heightened arousal

Regulatory foci

Cognitive processes

Cognitive interference
(off-task thinking;
distractibility)

Self-handicapping

Inhibited mental processes

Working memory capacity

Testing speed

Smith & White (2002)

Keller & Dauenheimer (2003)

Steele & Aronson (1995)

Gonzales, et al. (2002)

Brown & Pinel (2003)

Keller (2002); Keller & Dauenheimer
(2003)

Schneeberger & Williams (2003)
Dodge, et al. (2001)

Dodge, et al. (2001)
Spencer et al. (1999)

Mayer & Hanges (2003)

Cadinu et al. (2003, Study 1)
Sekaquaptewa & Thompson (2002)

O’Brien & Crandall (2003)

Seibt & Forster (2004)

Steele & Aronson (1995)
Gonzales, et al. (2002)

Dodge, et al. (2001)

Mayer & Hanges (2003)
Oswald & Harvey (2000/2001)
Prime (2000)

Croizet, et al. (2004)

Croizet & Claire (1998)

Keller & Dauenheimer (2003)
Keller (2002)

Quinn & Spencer (2001)
Schmader & Johns (2003; Study 3)
Schneeberger & Williams (2003)

Prime (2000)

No

Yes (full mediation)

No
No
No
No

No
No
No

No
No

Yes (partial mediation)
No

No

Yes

No
No
No
No
No
No
Yes (full mediation)

No
No

[Yes)®

Note. (*) Some researchers have tested mediating paths statistically; some others did not attempt to do so;
yet other researchers did not find significant stereotype threat effects to test mediation. These studies are all
listed as not providing significant statistical evidence for a mediating path. 2 Osborne (2001b) actually
conducted tests of test anxiety as a mediator for the relationship between group memberships (e.g.,
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ethnicity or gender) and standardized cognitive ability test scores, not stereotype threat effects on test
scores per se. Therefore, I would hesitate to include this study in the small group of studies that have
successfully established a mediating path for stereotype threat effects. ® Keller (2002) and Schmader &
Johns (2003) used the ratio of numbers of correct items over numbers of items attempted for mediation
analyses, not the numbers of correct items.



In sum, the theory of stereotype threat is found wanting in explaining why
performance interference happens (or not) for target individuals under activated
stereotype threat. Findings from the present meta-analysis may help to clarify when
stereotype threat effects occur, so that tests of why they occur can be more systematic and
fruitful in the future.

Summary

A heuristic model of stereotype threat effects was presented, which reflects the
theory and takes into account recent research evidence. The key components in this
model (an antecedent, a behavior outcome, moderators, and mediators) were reviewed.
The qualitative review provided rationales for subsequent meta-analytic hypotheses of
general cross-study mean effect size and conceptual and methodological moderators of
stereotype threat effects. Some of these hypotheses were built on and extended Walton
and Cohen’s (2003) work on the effects of stereotype threat. Table S summarizes the

hypotheses.
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Table 5

Hypotheses to Be Tested Meta-Analytically

No.

Hypothesis

H1

H2

H3

H4

H5

Situational stereotype threat negatively affects stereotyped test takers’ cognitive
ability performance across studies.

The presentation mode of stereotype threat cues moderates stereotype threat mean
effect size in that studies using moderately explicit cues will produce the largest
mean effect size, followed by studies using subtle cues, and then by studies using
blatant cues.

Among studies with a stereotype threat-removed condition(s), the presentation
mode of stereotype threat-removing strategies moderates stereotype threat mean
effect size in that studies using explicit strategies will produce a smaller mean
effect size than that produced in studies using subtle strategies.

Studies with a sample of test takers who are highly domain identified will produce
the largest mean effect size, followed by studies with a sample moderate in domain
identified, and then by studies with a sample low in domain identification.

Studies using highly difficult cognitive ability tests will yield the largest mean effect
size, followed by studies using moderately difficult tests, and then by studies using
easy tests.
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Chapter 2

METHOD

The main goal of this dissertation manuscript is to analyze the cross-study effect
of stereotype threat on cognitive ability test performance of members of stereotyped
groups, in comparison with test performance of themselves when in non-stereotyped
situations, and other social groups. The findings may have implications for both theory
development and practical applications. I used the meta-analytic method to achieve this
goal. Meta-analysis was first proposed by Glass (1976) to integrate and summarize the
findings from individual studies in a body of research. Glass writes, “Meta-analysis refers
to the analysis of analyses. I use it to refer to the statistical analysis of a large collection
of results from individual studies for the purpose of integrating the findings. It connotes a
rigorous alternative to the casual, narrative discussions of research studies which typify
our attempts to make sense of the rapidly expanding research literature” (Glass, 1976,
p-3). In other words, a meta-analysis can help a reviewer to code studies into a data set
and then manipulate, measure, and display the data in a common, comparable metric
system. The outline of the meta-analytic steps in this dissertation is as follows:

1. Conducting a literature search;

2. Setting inclusion criteria;

3. Making treatment decisions of data to cumulate within studies;

4. Creating a coding scheme for coding studies and coding moderators;
S. Entering the data for each study, and

6. Exploring and displaying the data with meta-analytic statistical techniques.
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Literature Search

First, a computerized bibliographic search of electronic databases such as
PsycINFO (including PsycARTICLE) and PROQUEST was conducted, using the
combined keywords of “stereotype” and “threat” as search parameters. This literature
search yielded peer-reviewed journal articles and dissertation abstracts dated between
1995 (the publication year of the original article by Steele and Aronson) and April 2006.
All available stereotype threat articles and loaned circulating dissertations were obtained.
If a dissertation copy was not circulated, online search for the dissertation author’s
contact information was conducted and a direct request for a copy of dissertation was
sent. (A few dissertations were downloadable from the internet.)

Second, I conducted a manual search by reviewing the reference list of each
identified article to find additional citations that may not be revealed by a computerized
search (e.g., conference papers; unpublished manuscripts). I also used the internet search
engines of google.com and scholar.google.com to search for unpublished empirical
papers of interest and self-identified stereotype threat researchers (using the key terms
“stereotype threat” and “test performance™).

The scholar.google.com search returned 620 hits some of which contained
original information about published articles on stereotype threat. Because the
google.com search returned 17,200 hits, I browsed through the first 1,720 hits (10%) for
original entries on downloadable unpublished empirical studies and/or self-identified
stereotype threat researchers (e.g., from their own description of research interests).
(Many of the subsequent entries became repetitive and did not offer original information;

they were thus disregarded.) Once stereotype threat researchers were found and if their
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email addresses were available online, I sent these researchers a “cold” email, requesting
their manuscripts and/or working papers if any. I also posted the same request on various
psychological list-serves. Furthermore, several prominent researchers in the stereotype
threat area were contacted for unpublished manuscripts, in-press papers, as well as other
additional sources of research data on stereotype threat effects on cognitive ability test
performance. A portion of these requests was successful.

The preliminary database of stereotype threat papers gathered were then subject to
a set of inclusion criteria to determine which studies should be retained and coded for this
meta-analysis.

Inclusion Criteria

Bobko, Roth, and Potosky (1999) emphasize the importance of applying
consistent decision rules in selecting studies to include in a meta-analysis. Therefore,
several criteria had to be consistently met for a study to be included in the present meta-

analysis. Table 6 summarizes the inclusion criteria and brief explanations.

49



Table 6

Inclusion Criteria Chart

No. Criterion Definition

1 Is this study designed to empirically test ~ The hypothesis pertains to test takers’ handicapped
the “performance interference” performance on a cognitive ability test due to stereotype
hypothesis in cognitive ability testing threat.
situations?

2 Does this study follow the experimental The study must include at least an independent variable
stereotype threat paradigm? (stereotype threat) in an experimental design.

3 Is a domain of cognitive abilities Cognitive ability test performance must be a dependent
measured? (Is the dependent measure a variable. Cognitive ability test performance data may
cognitive ability test?) include scores on mathematical, verbal, analytical,

and/or spatial ability tests.

4 Is test performance operationalized as the If test performance was defined differently (e.g., a mean
number of correctly solved items? ratio of correct answers to attempted answers), the data

should be converted into the number of correct
answered if possible.

5 Can within-group data be extracted (at When the stereotype activated is gender-based, for
least for a stereotyped group)? instance, within-group data consist of the test

performance of women across levels of stereotype
threat.

6 Is an effect size computable? (Are there Convertible statistics include sample sizes, means,
sufficient statistics to compute an effect standard deviations, correlation estimates, independent
size for this study?) sample t-test estimates, and F-test estimates.

7 Is the negative stereotype race-based Age-based or social class-based stereotypes are not
and/or gender-based? included in this meta-analysis.

8 Is the study written in English? Note. Studies written in a foreign language are included

(e.g., French, Dutch, German) if English translation is
also available.
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(1) Performance Interference Hypothesis

Only studies designed to test the within-subgroup “performance interference”
hypothesis or the short-term effects of stereotype threat manipulation on cognitive ability
test performance were included in this meta-analysis. Studies that investigated the
hypothesis of “school disidentification” or the long-term effect of stereotype threat were
excluded. (Appendix C lists all excluded papers and unmet criteria.)
(2) Experimental Stereotype Threat Paradigm

Steele and Aronson (1995) provide the basic research paradigm for testing the
hypothesis of performance interference due to the manipulation of a situational threat.
Therefore, studies to be included in this meta-analysis were those that followed the
relevant experimental paradigm: involving random assignment of participants to a
stereotype threat-activated (treatment) group where at least one situational stereotype
threat cue was introduced and manipulated, and at least a comparison group who received
either a stereotype threat-removed intervention or no intervention (control).
Empirical studies that drew inferences from the theory of stereotype threat but were
executed within a different research framework were excluded from this review (e.g., a
study investigating the effect of mentoring on performance; Good, Aronson, & Inzlicht,
2003; studies using the solo-status paradigm without manipulating stereotype threat
directly; Ben-Zeev, Fein & Inzlicht, 2005; Inzlicht & Ben-Zeev, 2000, 2003). Correlation
studies (including longitudinal and cross-sectional studies) that tested the hypothesis of
school/academic disidentification were not included in this meta-analysis (e.g., Aronson,
Fried, & Good 2002). Further, correlation studies that purported to test stereotype threat

theory but did not directly measure the correlation of stereotype threat manipulation and

51



cognitive ability test performance, which is the effect of interest, were also excluded
(e.g., Chung-Herrera, Ehrhart, Ehrhart, Hattrup, & Solamon, 2005; Cullen, Hardison, &
Sackett, 2004; Osborne, 2002; Roberson, Deitch, Brief, & Block, 2003).
(3) Measuring Cognitive Abilities

Only studies assessing performance on cognitive ability tests were included in this
meta-analysis. The cognitive ability domain is narrowly operationalized here as
quantitative, verbal, analytic and spatial abilities, or any combination of these cognitive
abilities that are typically assessed with standardized cognitive ability tests in educational
and employment settings (e.g., SAT; ACT; GRE; WPT). Therefore, studies targeting
other ability domains, such as memory, work-related behaviors, athletic sensori-motor
skills, and other types of test performance were excluded from the sample (e.g., DeRouin,
Fritzsche, & Salas, 2004; Frantz, Cuddy, Burnett, Ray, & Hart, 2004). Table 7 presents
cognitive ability tests that contributed data to this meta-analysis. Note that most cognitive
ability tests used as dependent measures in the preliminary database are derived from
standardized tests such as GRE, GMAT, and SAT. Most of them consist of a subset of
test items (specific test item content varying across studies) and rarely is reliability
information of these tests reported. On the other hand, some researchers employ
standardized intelligence tests the reliability of which is either reported in research
reports or retrievable from the broad testing literature (e.g., Wonderlic Personnel Test;
The Wide Range Achievement Test; Raven Advanced Progressive Matrices). The
sporadic report of dependent measurement reliability information has implications for the
method of computing the variation in cross-study d-values (i.e., only a handful of

reliability coefficients constituting the artifact distribution in the present meta-analysis).
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Table 7

Cognitive Ability Tests Contributing Data to the Meta-Analyses

Test name Reliability r,,

Mathematical ability tests

1 Canadian Math Competition n/a

2 GRE mathematical ability n/a

3 GRE calculus n/a

3 SAT mathematical ability n/a
PSAT mathematical ability n/a

4 ACT mathematical ability n/a

5 GMAT mathematical ability n/a

6 General Equivalency Diploma—mathematical ability n/a

6 The 3rd International Mathematics & Science Study a= 80 (source: literature)
(Keller, 2002; Keller 2006, 1a-1b)

7 AP calculus n/a

7 Dutch Differential Aptitude Test--mathematic subtest K/R r = .94 (source: literature)
(Wicherts, Dolan & Hessen, 2005)

8 Multidimensional Aptitude Battery - Arithmetic subtest a=.95 (source: literature)
(Guajardo, unpublished)

9 The Wide Range Achievement Test--Arithmetic subtest Split-half » = .94 (source: literature)
(Smith & Hopkins, 2004)

10 The Weschler Adult Intelligence Scale (WAIS-III)— o= .84 (averaged; source: literature)
Arithmetic subtest (Pellegrini, 2005)

11 Natural World Form 5 (Math & Science) (Anderson, 2001, «a= .61 to .75 (source: literature)
la-1b)

12 Math tests (e.g., simple multiplications; sum; word a=.603
problems) (Nguyen, Shivpuri, Ryan, & Langset, 2004)
Verbal ability tests

13 GRE verbal ability n/a

14 SAT verbal ability n/a

15 Verbal Aptitude Test n/a

16 Verbal tests (e.g., analogy, reading comprehension, n/a
sentence skills)
Analytical ability tests

17 GRE analytical ability n/a

18 The Weschler Adult Intelligence Scale (WAIS-IIT)— a= .75 (average; source: literature)
Similarities subtest (Pellegrini, 2005)

19 Analytical ability tests n/a
Spatial ability tests

20 Culture Fair Intelligence Matrices (Sawyer & Hollis-<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>