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ABSTRACT

Stereotype threat is an important phenomenon in educational and organizational settings
as it results in lower test scores for minority and women test takers on high stakes tests used for
selection, promotional, and educational attainment purposes (Nguyen & Ryan, 2008; Steele,
1997). Although a great deal of research attention has been devoted to investigating stereotype
threat effects on test performance, less is known about the processes that underlie these effects.
To better understand the underlying processes of stereotype threat, the current study provides a
qualitative and quantitative review of the effects of stereotype threat on mediators of the
stereotype-threat performance relationship. The dissertation provides and tests a model of
stereotype threat’s effect on cognitive test performance through several proposed affective,
cognitive, and motivational mediators.

The results of the meta-analysis show that most of mediator effect sizes followed a
pattern that was consistent with the hypotheses. Specifically, stereotype threatened individuals
had higher levels of anxiety and physiological arousal, more distracting (negative) thoughts, and
demonstrated increased levels of effort than non-stereotype threatened individuals. They also had
lower working memory capacity and decreased performance expectations. However, although
the general pattern was in the hypothesized direction across the mediators many of the effect
sizes could not meaningfully be interpreted because of large confidence intervals that included
zero. Additionally, when looking across the within- and between group design the results were
not consistent.

Altogether although many of the study hypotheses were not supported, the results for
anxiety and effort do begin to provide some clarity in understanding the processes through which

stereotype threat impacts test performance. Furthermore, the lack of an interpretable pattern of



effects across the within- and between-group mediator results highlights a need to continue to
move forward in understanding the processes that underlie stereotype threat effects in a more

strategic manner.
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INTRODUCTION
There is a well-documented gap on cognitive test scores between racial minority groups and
Whites (Roth, Bevier, Bobko, Switzer, & Tyler, 2001). In 1995, Steele and Aronson proposed
the concept of stereotype threat as one phenomenon responsible for the lowered performance of
minority group members on tests of cognitive ability. Stereotype threat is a form of identity
threat experienced by individuals when they feel their behavior could confirm a negative
stereotype about a group to which they belong (Steele & Aronson, 1995; Steele, Spencer, &
Aronson, 2002). The main hypothesis in stereotype threat research asserts that stereotyped
individuals will perform more poorly on a task in a threatening situation than in a situation not
linked to a negative stereotype. For example, there is a pervasive stereotype that African
Americans are intellectually inferior to Whites (Plous & Williams, 1995). Thus, when African
Americans are in situations where they are confronted by this stereotype, such as a cognitive
ability test setting, African Americans may experience stereotype threat.

Stereotype threat has been proposed as a potentially important phenomenon in testing
because it can have deleterious effects on the test performance of members of a number of
different groups. Stereotype threat effects have been extensively studied in racial minorities
(primarily African Americans) in the cognitive ability domain, and in women in the context of
mathematical ability. In addition, stereotype threat has also been documented across multiple
domains (e.g., cognitive, mathematical, and athletic ability) as well as in a variety of other
groups (e.g., older adults, Asian Americans, and Whites). Despite the number of studies that
have documented the negative effects of stereotype threat (e.g., Nguyen & Ryan, 2008; Walton
& Cohen, 2003), many questions about the phenomenon remain unanswered; one of the foremost

being, “What are the mechanisms underlying stereotype threat’s effect on test performance?”
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The purpose of the current study is to examine the effects of proposed mediators in the
stereotype threat-performance relationship.

In their seminal article, Steele and Aronson (1995) recognized that mediators of stereotype threat
play a critical role in understanding the stereotype threat phenomenon. They asserted that it is not
one, but many mechanisms that underlie stereotype threat effects. Furthermore, in their article
Steel and Aronson (1995) hypothesized the existence of a number of possible mediators, and
since that time the list has continued to expand and become further developed. In line with this
recognition, a number of empirical studies have been conducted to investigate the impact of
these different mediators (e.g., Ben-Zeev, Fein, & Inzlicht, 2005; Forbes, Schmader, & Allen,
2008; Johns, Inzlicht, & Schmader, 2008; Sawyer & Hollis-Sawyer, 2005). These studies have
provided a wealth of evidence for the existence of a number of different mediators. However,
these studies have provided limited guidance on the relative importance of each of these
mediators and insight into whether they each equally contribute to stereotype threat effects. The
lack of information on these relationships is due to a number of factors. First, it is highly
improbable that one study would be able to measure the entire breadth of mediators and
determine the unique effects of each mediator. Additionally, with the many effects linked to
stereotype threat, it is also unlikely that only one mediator is operating across all stereotype
threat situations. Accordingly, Steele and Aronson (1995) state, “depending on the situation,
several of these processes may be involved simultaneously or in alteration” (p. 799). Since
multiple mechanisms and processes may be responsible for stereotype threat, an important first
step is to build a clear understanding of each of the mediators’ relationship with stereotype

threat.



Consequently, the objective of the current study is to identify and discuss the mediators
of the stereotype threat-performance relationship and more importantly use meta-analytic
procedures to quantify the relationship between stereotype threat and said mediators as examined
in the pertinent literature. A summary documentation of the comparative magnitude of these
effects has the potential to provide guidance to the design of interventions to reduce the effects of
stereotype threat in real-world testing settings.

Schmader, Johns, and Forbes (2008), Smith (2004), and most recently Pennington, Heim, Levy,
and Larkin (2016) have taken on the task of providing qualitative reviews for a number of studies
involving stereotype threat mediators. Schmader et al. reviewed stereotype threat mediators as a
starting point to building a multi-mechanism model linking stereotype threat to performance.
Schmader et al.’s model incorporates a number of physiological, cognitive, and affective
mediators. In her review, Smith provided an extensive qualitative review of the previously
studied stereotype threat mediators; however, because of the lack of any clear evidence for any
of the reviewed mediators, she proposed a new mechanism through which stereotype threat may
be impacting performance. Pennington et al. (2016) provides a systematic literature review of 45
studies through the lens of a multi-threat framework (Shapiro & Neuberg, 2007). Similar to
Schmader et al.’s (2008) review, Pennington et al. (2016) investigated affective, cognitive, and
motivational mediators. Pennington et al. (2016) determined that there was support for each type
of mediator. However, the empirical support varied and they proposed that it may be due to a
number of moderators, including the target of the stereotype threat, the stereotype threat
activation cues, and what measures were used to capture the mediator and performance.
Altogether each review is helpful in building a framework to understand the processes

underlying stereotype threat’s effects. However, to fully understand these complex models, an
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integral next step is to understand how stereotype threat impacts the mediators proposed in these
models. Once a clear link can be made between stereotype threat and its different mediators, then
the proposed models can be empirically tested in a more informed manner.
Arguments against Stereotype Threat

Stereotype threat is a popular topic as reflected in the fact that in the past 15 years a
number of meta-analysis have been conducted on the subject (Appel, Weber, & Kronberger,
2015; Flore & Wicherts; 2015; Lamont, Swift, & Abrams, 2015; Nguyen & Ryan, 2008;
Shewach, Sackett, & Quint, 2019; Walton & Cohen, 2003). While Appel et al. (2015) and Flore
and Wichert (2015) focused on groups (immigrants, young girls) outside of the realm of the
current study, the remaining meta-analyses do provide information relevant to the current study.
Walton and Cohen’s (2003), Nguyen and Ryan’s (2008) and Shewach et al. (2019) meta-
analyses focused on gender and race-based stereotype threat, and Lamont et al.’s (2015) meta-
analysis focused on age-based stereotype threat. Walton and Cohen’s (2003) meta-analysis
included 43 effect sizes, Nguyen and Ryan (2008) meta-analyzed 116, Shewach et al.’s (2019)
overall analysis included 181 effect sizes, and Lamont et al. (2015) meta-analyzed 37 effects.
Ninety-two of the studies (79%) included in Nguyen and Ryan’s (2008) meta-analysis were not
included in the Walton and Cohen (2003) meta-analysis, and 132 (62%) of Shewach et al.’s
(2019) samples were distinct from Nguyen and Ryan’s. Affirming the continued popularity of
stereotype threat, a recent search for “stereotype threat” using PsycINFO that was limited to
studies published after Nguyen and Ryan (2008) identified an additional 485 articles relevant to
the topic.

Despite its popularity, stereotype threat research is not without its critics. One notable

criticism centers on the interpretation of stereotype threat research. Sackett, Hardison, and Cullen
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(2004) criticized the interpretations of Steele and Aronson’s (1995) findings. Sackett et al.
(2004) noted that many people in both academia and popular media have misinterpreted Steele
and Aronson’s findings to mean that stereotype threat completely explained the cognitive ability
test score differences between African Americans and Whites by failing to realize that prior SAT
scores were used as a control variable in the analyses. Sackett et al. (2004) do not discount Steele
and Aronson’s findings but simply caution against the broad generalizations and loose
interpretations of their findings. Steele and Aronson (2004) also acknowledged that there have
been some misinterpretations of the original results from Steele and Aronson (1995). However,
they maintain the majority of researchers, including themselves, are not claiming that stereotype
threat completely explains the race gap in cognitive ability test scores. Additionally, Steele and
Aronson (2004) assert that although their original study controlled for previous SAT scores, a
number of follow-up studies that have not used SAT scores as a covariate have replicated the
original findings, thus demonstrating the robustness of the effect. Supporting, this claim, meta-
analytic results support the presence of stereotype threat effects. Nguyen and Ryan (2008)
reported d-values that ranged from 0.11 to 0.80 for race and gender-based stereotype threat and
Lamont et al. (2015) reported d-values from 0.28 to 0.52 for age-based stereotype threat.

A second major concern in the stereotype threat literature has been the generalizability of
findings outside of the laboratory setting (Cullen et al., 2004; Ryan & Sackett, 2013; Sackett et
al., 2004; Sackett & Ryan, 2011; Sackett, Schmitt, Ellingson, & Kabin, 2001; Shewach et al.,
2019). Specifically, Ryan and Sackett (2013) outlined a number of factors that are necessary for
stereotype threat to occur and questioned whether real-world settings, specifically workplace
settings, actually meet these conditions. They state that experiments in specifically designed and

controlled laboratory settings create conditions that do not naturally occur in workplace
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assessments. However, others (Roberson & Kulik, 2007; Steele & Davies, 2003) suggest that the
stereotypes that exist in broader society are still relevant and active in daily workplace
experiences. Additionally, many of the laboratory conditions that are considered to be necessary
for stereotype threat to occur are factors that are inherent in the workplace setting and may
accentuate stereotype threat effects (Steele & Davies, 2003). These conditions include (a)
existence and awareness of a negative group stereotype, (b) required performance of a task that is
diagnostic or evaluative of a skill that is negatively stereotyped, (c) tasks that are difficult, and
(d) the negatively stereotyped individual cares about doing well on the task. Walton, Murphy,
and Ryan (2015) suggest that task difficulty may be the only condition of stereotype threat that is
not met in the workplace. However, they also note that many of today’s jobs are increasing in
complexity and the number of challenges faced by the working population are also growing,
therefore this concern is likely less relevant. Additionally, while Ryan and Sackett (2013) argue
that high domain identification is unique to research participants chosen specifically for
stereotype threat studies, Steele and Davies (2003) counter that domain identification is just one
factor that strengthens the predicament of feeling one might confirm a negative stereotype. Steele
and Davies (2003) further assert that laboratory settings actually underestimate the size of
stereotype threat effects because there are a limited number of real-world factors that can be
manipulated in a laboratory and they do not always mimic the high-stakes nature of testing
situations. They state, “The question for future research is in what forms of employment testing
are these effects most significant and what can be done to reduce them” (Steele & Davies, 2003,
p. 319). Thus, it seems that both sides of the debate would maintain that the real-world
implications for stereotype threat is an area that needs further study, particularly in the realm of

developing effective intervention strategies.



Although the focus of the current study is on mediators of stereotype threat, rather than
the generalizability of stereotype threat findings to real-world settings, the findings from the
current study will provide an important contribution to resolving the ongoing debate. An
understanding of the mediators of stereotype threat effects is a critical issue that needs to be
addressed for a number of reasons. There is no doubt that stereotype threat effects are robust and
detrimental to performance (Lamont et al., 2015; Nguyen & Ryan, 2008). However, although
there is a wealth of information on how to activate stereotype threat, what is less known is how
to combat its effects. The lack of insight regarding stereotype threat effect mitigation and
prevention may be due to the dearth of information on what is triggering the effects.
Subsequently this is what interventions need to target. It is impossible to mitigate stereotype
threat’s negative influence on performance without understanding the mechanisms that lead to
that outcome (Ryan & Sackett, 2012).

Ideally, just as doctors must diagnose the reason a patient is experiencing certain
symptoms before providing treatment, we must identify what is underlying stereotype threat
effects before implementing an intervention to stop the negative effects. To this point, what has
clearly been demonstrated is the link between stereotype threat and lower cognitive test
performance (Lamont et al., 2015; Nguyen & Ryan, 2008). Although there has been substantial
work exploring the mediators of stereotype threat (see Pennington et al., 2016 and Schmader et
al., 2008) a clear understanding of these connections is still murky, leaving researchers still
unclear on understanding the underlying mechanisms between stereotype threat and
performance, the “why”. Consequently, we are faced with implementing solutions targeted at
stopping the activation of stereotype threat which are ineffective because of the pervasiveness of

conditions in everyday life that activate stereotype threat (Steele, 2012).
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As previously discussed, stereotype threat is an important phenomenon in educational
and organizational settings because its negative effects are linked to lower scores on high-stakes
tests that are used for selection, promotional, and educational attainment purposes. This presents
a problem as educational and organizational systems strive for diversity. The lowered test scores
caused by stereotype threat primarily impact minority test-takers, and consequently hinders their
entry and advancement in these settings (Steel et al., 2002). Ryan and Sackett (2013) recognized
that while researchers have sought to find strategies to prevent stereotype threat and its effects,
what has been missing is a targeted effort at reducing the mechanisms through which
performance is harmed. Accordingly, the objective of the current study was to examine the
extent to which stereotype threat impacts a variety of proposed mediators by first providing a
review of current research that has investigated stereotype threat and its connection to several
different mediators and meta-analyzing these stereotype threat-mediator relationships in the
extant literature. Subsequently, the findings of this meta-analysis can provide a starting point to
addressing, minimizing, and developing strategies to negate stereotype threat effects in real-
world testing environments.

Pertaining to the structure of the dissertation, first an overview of stereotype threat and its
defining characteristics is presented, followed by a review of the proposed meditators of the
stereotype threat-performance relationship. Included in this review is a discussion of several
proposed moderator variables for the stereotype threat-mediator relationships. Following these
sections, a detailed methodology of the meta-analysis is presented along with the results of the
current study. Finally, theoretical and practical implications of the results are discussed, as well

as the limitations of the current study and future directions for research in this area.



STEREOTYPE THREAT

In 1995, Claude Steele and Joshua Aronson published one of the first empirical studies
on stereotype threat. In this influential study, Steele and Aronson documented that simply being
made aware of a negative group stereotype related to cognitive ability, lowered the performance
of highly intelligent African American students’ on a difficult intelligence test. However, when
African American students were told that their performance on the test was not a measure of
ability, the students performed significantly better than their peers in the stereotype threat
condition (d = 0.51 - 0.80). Since this first influential study, a number of studies have
documented this same phenomena across a diverse set of groups and in a variety of domains
(e.g., Ben-Zeev, Dennehy, Sackman, Olide, & Berger, 2011; Croizet, Desert, Dutrevis, &
Leyens, 2001; Marx, Ko, & Friedman, 2009; Shih, Pittinsky, & Ambady, 1999; Stone, Lynch,
Sjomeling, & Darley, 1999). Additionally, a large amount of the extant research has been
devoted to understanding additional factors involved in the stereotype threat phenomenon,
including mediating processes that underlie stereotype threat effects, as well as the moderators
that influence the strength of these findings. The following sections provide an overview of
stereotype threat, its moderators, and finally a review of the proposed mediators of stereotype
threat.

Characteristics of Stereotype Threat

Stereotype threat is a “situational predicament in which individuals are at risk, by dint of
their actions or behaviors, of confirming negative stereotypes about their group,” (p. 5; Inzlicht
& Schmader, 2012). The possibility of confirming a negative stereotype leads to increased
pressure felt by members of stereotyped groups, but instead of increased performance this

pressure is associated with decreased performance. For example, African Americans are
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susceptible to the stereotype that their race is intellectually inferior, and when they are placed in
a situation that is designed to measure intellectual ability (e.g., standardized testing context) they
are at risk of confirming the stereotype. Correspondingly, the distress over the possibility of
confirming the stereotype is associated with the lower performance of African Americans on
intelligence tests (Steele & Aronson, 1995). In contrast, when African Americans are told that an
intelligence test is a simple laboratory task, they perform better than when it is described
accurately and more similarly to their White peers.

Social identity theory is the foundation of stereotype threat research (Steele, Spencer, &
Aronson, 2002). Social identity theory is based on the underlying assumption that individuals
hold a number of different social identities (e.g., gender, race, ethnicity, social class, religion,
etc; Tajfel & Turner, 1986). The theory posits that situations signal the importance of a particular
identity, and a vigilance process then begins. Based on the identity that is made salient, a person
is motivated to promote a positive social identity. However, a situation may also signal the
possibility that the salient identity is a liability and in danger of a negative appraisal (e.g.,
negative stereotypes). The possibility of an individual being evaluated based on a negative
stereotype about his/her group identity is in direct contradiction and a threat to the individual’s
underlying motivation to display a positive image of his/her group and therein himself/herself.
Put another way, when a negative stereotype is associated with a group with whom an individual
identifies, it threatens their personal identity.

The link between identity and stereotype threat can be better understood through a model
proposed by Schmader et al. (2008). The model puts forward that stereotype threat effects are the
result of incongruence between concepts of the self, group, and domain. Stereotype threat

situations cue the misalignment of the characteristics by (1) making group membership salient
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(e.g., having women indicate their sex before a math test), (2) then priming a negative group
stereotype around the domain (e.g., women being bad at math), but these occur when (3)
individuals belief about their ability in the domain is positive, signaling incongruence across the
three. Oftentimes this appraisal process can operate outside of consciousness and individuals’
responses may vary depending on their level of awareness and how much they work to control
this process. Threat effects can also vary depending on the degree of the incongruence and where
the incongruence occurs (e.g., self and group concepts, self and domain concepts; Shapiro &
Neuberg, 2007).

Additionally, threat can be tied to any of the many identities a person can hold, and threat
effects may manifest differently depending on which identity stereotype is active (Shapiro, 2011;
Shapiro, Williams, & Hambarchyan, 2013). Identities may differ in their level of concealability,
perceived controllability, and ability to change over time. Thus, stereotype threat can be
experienced differently depending on these different characteristics of the salient identity.

Steele et al. (2002) highlight three general characteristics of stereotype threat. First, it is
situation specific. Any particular situation may send cues that heighten the saliency of a certain
identity. For example, a math class may send cues that mathematical ability is important which
in turn can make gender identity important for women, due to the stereotype that women are
inferior to men in mathematical ability. When an identity is activated, an appraisal process
begins to determine how the identity will be evaluated (Murphy & Taylor, 2012). The situation
may either signal that there is no threat of negative evaluation or that one’s social identity is
linked to negative evaluation or stigmatization. In the first case, an individual is able to relax and
function normally (Cohen & Garcia, 2008). However, when there is the possibility of a negative

evaluation, an individual heightens their vigilance and is “on alert”. Correspondingly, Steele
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(1997) described stereotype threat as a “threat in the air” felt when a situation signals the
saliency of a negative stereotype related to a certain identity.

While traditionally studied in cognitive ability settings, stereotype threat has also been
activated in social settings. These effects are often manifested when non-Blacks are afraid of
exhibiting behaviors that may confirm the stereotype that those in the racial majority hold racist
beliefs (Richeson & Shelton, 2003). Thus, the situation does not have to be limited to the
cognitive domain to display stereotype threat effects.

Secondly, because any situation can signal that a particular identity is salient, stereotype
threat is a general phenomenon that can be felt by anyone depending on what identity is made
salient. For example, although not traditionally associated with negative ability stereotypes,
Aronson, Lustina, Good, Keough, Steele, and Brown (1998) made White males cognizant of the
stereotype that Whites are inferior in mathematical ability in comparison to Asian Americans.
The activation of this stereotype resulted in the White males in the threat condition performing
worse on a math test than their counterparts who were not made aware of the stereotype. Thus,
while typically studied in low-status groups like racial minorities and women, Aronson et al.
(1998) demonstrate that any group can be susceptible to stereotype threat.

The last general characteristic of stereotype threat is the nature of the threat felt is
contingent on the content of the stereotype. That is, the nature of the stereotype guides who will
experience threat and in what settings. For example, an African American male may experience
threat in a classroom setting but not in an athletic setting (e.g., Stone et al., 1999). This relates
back to the Schmader et al.’s (2008) model and the principal of incongruence. In the athletic
example there may be no incongruence between the self, group, and domain concepts; the athlete

identifies as African American, and based on race stereotypes tied to athletics the athlete knows
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African Americans are typically skilled in athletics (Stone et al., 1999), they also believe they are
a good athlete, thus each concept is in line with each other and stereotype threat does not occur
in this domain. And although there are stereotypes associated with African Americans in both
academic and athletic settings, they will feel threat in an academic setting but not in an athletic
setting because of the content of the different stereotypes.

Correspondingly, when positive stereotypes are made salient in a situation, stereotype
boost can occur. Stereotype boost is when the presence of positive group stereotypes improves
an individual’s performance on a task (Shih, Pittinsky, & Ho, 2012). Following the example
above, priming the positive athletic stereotype for Black athletes is associated with increased
athletic performance. Stereotype boost is different from stereotype lift which occurs when an
individual’s performance improves because of being exposed to negative stereotype of another
group unrelated to them (Walton & Cohen, 2003). Both stereotype boost and lift demonstrate
how the nature of the stereotype can change the effect it has on an individual.

The key outcome in stereotype threat research studies is test performance, specifically a
test measuring some form of ability (e.g., verbal, quantitative, analytical, spatial). The specific
type of ability being assessed is a function of the stereotype being targeted (e.g., quantitative
ability for women). In general, support for the effects of stereotype threat has been consistent.
Anecdotally, Steele and Davies (2003) argue that over 100 studies have found support for the
effects of stereotype threat. Two meta-analyses have tested Steele and Davies’s assertion in
relation to gender and race-based stereotype threat effects. Walton and Cohen’s 2003 meta-
analysis showed a mean effect size of d = 0.29 (k = 43) for stereotype threat. Additionally, a
subsequent meta-analysis by Nguyen and Ryan (2008) revealed a similar stereotype threat effect

size (d = 0.26, k = 116). Nguyen and Ryan’s meta-analysis also investigated the effects of
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stereotype threat on women and minority test-takers separately and found the mean effect size
for gender-based stereotype was d = 0.21 (k = 44) and d = 0.42 (k = 72) for race-based
stereotypes. Lamont et al.’s (2015) age-based stereotype threat meta-analysis obtained a mean
effect size of d =0.32 (k =53). Although these effect sizes would be considered “small to
medium”, each of the meta-analyses found a number of moderators impacted the size of the
effects. Moderator analyses revealed that stereotype threat effects ranged from d = 0.11 to 0.80.
A discussion of the moderators that impact stereotype threat is presented in the following
section.

Moderators of Stereotype Threat

As illustrated by the findings of Walton and Cohen (2003), Nguyen and Ryan (2008), and
Lamont et al.’s (2015) meta-analyses, there are a number of variables that moderate the effects of
stereotype threat. A moderator is a variable that affects the magnitude and/or direction of the
relationship between an independent variable and a dependent variable (Baron & Kenny, 1986).
In the case of stereotype threat a number of factors have been found to affect the extent to which
stereotype threat impacts performance. These include characteristics of the situation (e.g.,
activation of stereotype threat), the test (e.g., test difficulty), as well as characteristics of the
individual (e.g., domain and group identification).

First and foremost, it is important to recognize that stereotypes vary in their meaning and
negativity. A stereotype about a group’s intelligence can be much more damaging than a
stereotype that demeans a group in more trivial ways such as a group’s sense of fashion or
timeliness. In addition, the ways that these stereotypes are activated may have an effect on
performance. Both Walton and Cohen (2003) and Nguyen and Ryan (2008) found that the way in

which stereotype threat was activated, whether blatantly, moderately, or subtly, differentially
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impacted test performance. The differential impact of activation type and level can be attributed
to the process that is initiated. For example, when a stereotype threat is activated by highlighting
the minority test-taker’s inferiority in the domain (e.g., Aronson et al., 1999) a reactance effect
may occur (Kray et al., 2001) and performance may actually improve as the test-takers try to
actively combat the stereotype. However, when stereotypes are activated in a less explicit
manner (e.g., subtlety mentioning the possibility of group differences on a test) the attention of
the test-taker shifts away from the test to the interpretation of the information. Consequently, this
distraction negatively impacts performance (Nguyen & Ryan, 2008). The effects of a subtle
activation of stereotype threat (e.g., having participants indicate their race before a test, [Steele &
Aronson, 1995]) can vary, because test-takers may not be aware that stereotype threat has been
activated or that an automatic subconscious process that leads to deleterious outcomes has been
set into motion.

Walton and Cohen (2003) only investigated two levels of stereotype threat activation and
found that blatant explicit activation strategies yielded larger effect sizes (d = 0.57) than subtle
indirect strategies (d = 0.29). Nguyen and Ryan (2008) found the magnitude of stereotype threat
effects varied as a function of both activation strategy and the test-taker. Moderate activation
strategies were most detrimental to minority test-takers performance (d = 0.64) and subtle
activation strategies were the worst for female test-takers (d = 0.24). These findings suggest that
different processes may be activated for minority and female test-takers. This finding is
particularly relevant to the current study in the investigation of stereotype threat’s effect on
mediators.

The extent to which an individual identifies with the domain with which a stereotype is

associated can also impact the magnitude of stereotype effects (Steele et al., 2002). When the
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domain is a large part of a person’s self-concept, then the prospect of failure in that domain can
be particularly detrimental. Stereotype threat primes the possibility of failure in these types of
circumstances. For example, only women who are highly identified with the math domain would
experience stereotype threat because those women who are not identified with the domain would
not have their identity threatened by failure on a math test (Cadinu et al., 2003). As a result,
participants in stereotype threat studies are often pre-screened and only those with high domain
identification are selected to participate in the study (e.g., Brown & Pinel, 2003; Davies et al.,
2002). Walton and Cohen’s (2003) results demonstrate that the effects of stereotype threat on test
performance are especially costly for those individuals who are highly identified with the test
domain in comparison to those who do not identify with the test domain. However, Nguyen and
Ryan’s (2008) meta-analysis found that stereotype threat was more detrimental for women with
medium-levels of domain identification, than for women who were highly identified with the
domain. Altogether, both meta-analyses demonstrate that domain identification affects the
stereotype threat-test performance relationship, albeit at different levels.

In addition to domain identification, the level of group identification can also have an
effect on the impact of stereotype threat. The more a person identifies with a group that has a
negative stereotype associated with it, the more likely they will experience stereotype threat and
have their performance affected by it (Schmader, 2002). Schmader (2002) found that women in a
stereotype threat experiment condition who highly identified with their gender performed
significantly worse on a math test than women whose identity was not tied to their gender.

The degree of stereotype threat experienced can also be impacted by an individual’s
ability to cope with the threat (Steele et al., 2002). Coping with stressful situations is largely

understood through the transactional stress model proposed by Lazarus and colleagues (e.g.,
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Folkman, Lazarus, Dunkel-Schetter, Delongis, & Gruen, 1986; Lazarus & Folkman, 1984). The
transactional stress model posits that the stress experience manifests as a result of the interaction
between the individual and the environment (Lazarus & Folkman, 1984). A stressful encounter
begins in the assessment of the situation. A primary appraisal is the initial assessment of a
situation as threatening. A secondary appraisal is the individual’s assessment of their ability to
cope with and handle the threatening situation. In relation to experiences of stereotype threat, the
effects of stereotype threat are contingent on both the individual’s primary and secondary
appraisals. In line with Schmader et al.’s (2008) model, the primary appraisal would be the
recognition of incongruence between self, group, and domain while the secondary appraisal
would be the process of trying to reconcile the incongruence.

The level of test difficulty is another key moderator in the stereotype threat-performance
relationship. Difficulty is considered important because an individual is most likely to feel
threatened when the test challenges the individual’s ability (Steele et al., 2002). When the
challenge is presented, the possibility of failure increases and an individual becomes more aware
of the likelihood of confirming an inferiority stereotype. What makes these situations particularly
damaging are that difficult tasks require the full mental capacity of an individual, but thoughts
focused on the stereotype force their full attention away from the tasks and performance suffers
as a result. Nguyen and Ryan’s (2008) meta-analysis provides support for the test difficulty
hypothesis; their results revealed that the negative effects of stereotype threat on test
performance were most pronounced on difficult tests for both minority and female test-takers.
Recognizing the moderators of stereotype threat is key to understanding how stereotype threat
effects may vary under different circumstances. Taken together, the findings discussed above

demonstrate that the characteristics of the test environment, the test-taker, and the test can all
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influence the nature of stereotype threat effects. Similar to needing a clear delineation of
mediator effects to inform intervention strategies to reduce stereotype threat, a deeper
understanding of the moderators of stereotype threat can inform for whom, and in what types of
contexts stereotype threat intervention strategies will be the most effective. Additionally, a
recognition of the moderators of the stereotype threat-performance relationship can contribute to
understanding the nuances of the stereotype threat-mediator relationships. Proposed moderators
for the mediators that are investigated in the current study are discussed at the conclusion of the
mediator section. Moderators specific to the different mediating mechanisms are discussed in the

respective sections of each mediator.
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MEDIATORS OF STEREOTYPE THREAT
“And the self-threat it causes — through a variety of mechanisms — may interfere with
intellectual performance.” (Steele & Aronson, 1995, p. 797).

The preceding sections have outlined the factors that may affect the experience and
effects of stereotype threat. Another important issue and the focus of the current study are the
processes that lead to stereotype threat effects. That is, what mechanisms occur between the
experience of stereotype threat and its adverse effects on performance? Put another way, what
variables mediate the stereotype threat-performance relationship?

Mediators are essential to understanding psychological phenomena because they explain
the processes underlying observed relationships (MacKinnon, Cheong, & Pirlott, 2012). A
mediator describes why a relationship between an independent and dependent variable exists, and
how the independent variable influences the dependent variable (Baron & Kenny, 1986). The
causal chain X — M —Y provides an illustration of the process by which X (predictor) affects Y
(criterion) through M (mediator). For the purpose of the current study X represents stereotype
threat and Y represents test performance while the M represents the proposed mediators
discussed in the following sections.

The first step in the stereotype threat causal chain is the activation of a negative
stereotype (Marx, 2012; Steele & Aronson, 1995). Early work by Steele and Aronson
demonstrated that experiences of stereotype threat begin by activating a schema of the particular
stereotype. For example, in the Steele and Aronson (1995) study, the African Americans who
were about to take an intelligence test (diagnostic condition) were more likely to complete the
word fragment _ _CE with the word RACE than their White counterparts. Furthermore, African

Americans who were in the diagnostic condition were more likely to complete words in a race-
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related manner than the African Americans in the nondiagnostic condition. Additionally, there is
no requirement that the activation of stereotype threat has to be an explicit process or occur at a
conscious level (Schmader & Beilock, 2011). Nguyen and Ryan (2008) found that it was more
subtle activations of stereotype threat that had the biggest impact on women while it was
moderately explicit activations that had the biggest impact on the test performance of racial
minorities.

Furthermore, work by Marx and Stapel (2006) distinguished between stereotype priming
and stereotype threat effects. Although activation is a requirement for both, the distinctive
characteristic is in the target of the stereotype; stereotype priming can impact anyone exposed to
a stereotype, but stereotype threat effects only impact the victims of the stereotypes. Marx and
Stapel refer to this as the “knowing and being” requirement, you must know about the group
stereotype (e.g., women are bad at math), and be a member of the group (women). For example,
Marx and Stapel found that both men and women performed worse on a math test after they were
primed with words related to not being intelligent. Additionally, in the stereotype threat
condition, although all scores were lower, women performed worse than men in the unintelligent
prime condition. Thus, while priming and threat effects both require activation, they are distinct
experiences with unique outcomes. Altogether, understanding the activation phase is an
important first step in understanding the effects of stereotype threat because it signifies the
starting point in the process.

Next is determining what occurs after the activation of a negative stereotype. Steele and
Aronson (1995) hypothesized a number of mediators that may underlie stereotype threat effects
including distraction, anxiety, and withdrawal of effort (via self-handicapping). As work in the

field of stereotype threat has grown, the list of potential mediators has also continued to expand
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and become further developed. The following section outlines these different mechanisms that
are proposed to mediate the effects of stereotype threat. To start, the mediators proposed by
Schmader et al. (2008) in the integrated process model of stereotype threat are discussed.
Additional mediators, including those reviewed by Smith (2004) and others not included in
Schmader et al.’s (2008) model are also discussed.

The following sections discuss the mechanisms that affect performance once stereotype
threat is activated. The discussion within these sections are limited to the mechanism
undermining performance on cognitive tasks. While it has been demonstrated that stereotype
threat can have an impact on cognitive, social, and sensorimotor tasks, for the purpose of this
study the discussion is limited to the effects on cognitive tasks only. By restricting the current
investigation to stereotype threats’ effect on cognitive test performance, it allows the current
study to address an issue that is an increasingly relevant and germane topic to organizations. It is
important to note that stereotype threat can also affect organizations through other negative
outcomes (e.g., lowered job attitudes, increased turnover intentions; Kalokerinos, von Hippel, &
Zacher, 2014); however, its effects on these other outcomes are similar to the effects on
cognitive tasks but through a different set of mechanisms (Beilock, Jellison, Rydell, McConnell,
& Carr, 2006; Schamder et al., 2008).

A Model of Stereotype Threat Effects

Schmader et al.’s (2008) integrated process model of stereotype threat effects on
performance outlines a number of paths by which stereotype threat can affect and influence
performance on various tasks (see Figure 1). The impetus for the model was the authors’
acknowledgment that although anxiety and stereotype threat activation are critical components to

stereotype threat effects, these explanations are too simplistic. Thus, the authors proposed a
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model that incorporated activation and anxiety but also included a number of other mechanisms

through which stereotype threat impacts performance.
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Figure 1. Figure 1 from Schmader, Johns, and Forbes (2008), “An integrated process model of
stereotype threat effects on performance”.

Starting from the leftmost side of Figure 1, the model begins with a stereotype threat
occurrence that sets into motion one of a number of responses either separately or
simultaneously. The next components of the model include physiological reactions (Path b),
monitoring behaviors (Path d), and a cycle of negative thoughts, emotions, and appraisal
processes (Path f) which lead to attempts to suppress the negative thoughts (Path i). The
physiological, monitoring, and suppressing behaviors all then affect performance through
working memory efficiency (Paths c, e, and j), and working memory is then linked to
performance on controlled processes. As noted in the last components in the model (rightmost

boxes in Figure 1), a key distinction of this model is that stereotype threat affects performance
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through both automatic and controlled responses to stereotype threat (Schmader & Beilock,

2012).

While Schmader et al.’s (2008) model sets an outline for the current meta-analysis, it

does not include all proposed mediators of stereotype threat effects. Thus, for the purpose of the

current study, Schamder et al.’s integrated process model of stereotype threat effects is

considered a useful guide; however, a model which includes additional proposed mediators

investigated in the current study is presented in Figure 2.
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It is important to note that Figure 2 has collapsed some of the components of Schmader et

al’s (2008) model into single categories for clarity and conciseness. The model advanced in the
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present study organizes the mediators into broad categories of affective, cognitive, and
motivational mediators. Additionally, Figure 2 allows for moderators to be built into the
mediation model. The goal of the present study is to fill in the links, designated by letters (e.g.,
a), presented in Figure 2, to help build a more comprehensive understanding of stereotype threat
effects. Links a — g relate to specific hypotheses for each of the moderators, and links h and i
investigate the impact broad moderators may have on the stereotype threat-mediator
relationships. The aforementioned links align to specific hypotheses. Links j—1 are not
specifically analyzed in the current meta-analysis but are based on past research and will be
discussed further in the discussion. In the sections that follow, each of the links between
stereotype threat and the proposed mediators are discussed and the specific hypotheses related to
each are presented.
Affective Reactions

Affective reactions are one mechanism via which stereotype threat can negatively affect
performance. As discussed previously, stereotype threat represents a stressor. As a stressor, it is
hypothesized to lead to a state characterized by heightened arousal, discomfort, anxiety, and
distress because of the cognitive inconsistency (e.g., individual expectations not matching
expectations of the stereotype image) signaled by the stereotype threat situation (Schmader et al.,
2008). These are akin to the feelings that occur when people experience cognitive dissonance
(Elliot & Devine, 1994).

Stereotype threat research has investigated stereotype threat’s effect on affective
reactions through anxiety and physiological reactions (e.g., Bosson, Haymovitz, & Pinel, 2003;
Johns, Schmader, & Inzlicht, 2008). Anxiety is defined as “an aversive emotional and

motivational state occurring in threatening circumstances” (p. 336; Eysenck, Derakshan. Santos,
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& Calvo, 2007). Anxiety is often broken down into emotionality and worry components (Liebert
& Morris, 1967). Physiological arousal is considered a part of the emotional component of
anxiety (Morris, Davis, & Hutchings, 1981). Individual’s perceptions of their physiological
reaction to a stressful situation, through increased feelings of nervousness and tension, are
indicative of the emotional component of anxiety. The worry component is considered the
cognitive component, where individuals are concerned with negative expectations and outcomes
from the situation. Thus, although arousal is considered to be a distinct component of anxiety, it
is often studied concurrently rather than separately from other anxiety outcomes. As a result,
when the effects of anxiety and arousal are studied, their differential effects are indistinguishable
from each other. The following sections discuss how each is affected by stereotype threat and
subsequently how each affects performance.

Anxiety. Anxiety can be defined in two separate ways, state and trait anxiety. Trait
anxiety is a stable personal characteristic related to general levels of apprehension and nervous
tension. Contrastingly, state anxiety is a short-term anxiety dictated by the amount and nature of
stressors experienced by an individual at any point in time (Eysenck, 1992). For example, the
stress elicited by stereotype threat scenarios are considered to initiate state anxiety for minority
test-takers. However, certain personal characteristics, like trait anxiety, may make an individual
more susceptible to experience state anxiety in a stereotype threat situation. In line with the
current study, trait anxiety would be considered a moderator of the stereotype threat-performance
relationship, while state anxiety would be considered a mediator of the stereotype threat-
performance relationship.

Stereotype threat is considered to be anxiety-provoking situation because of the

evaluative component that is a central tenant to the stereotype threat scenario (Walton et al.,
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2015). The possibility of potentially confirming a negative stereotype is inherently threatening to
individuals and can trigger arousal, distress, and subsequently anxiety (Schmader et al., 2008).
Therefore, the first link in the proposed model (Path a), proposes that individuals exposed to
stereotype threat will have higher levels of anxiety.

Hypothesis 1: Anxiety will be higher in stereotype threatened individuals.
Physiological Arousal. Furthermore, stereotype threat research has broken out stereotype

threat’s anxiety effects further, and also considers physiological arousal responses (e.g., Bosson,
Haymovitz, & Pinel, 2004; Johns et al. 2008). Corresponding with the emotional definition of
anxiety, Johns et al. (2008) describe the arousal reaction as affective in nature. For stereotype
threat, the arousal elicited by a stereotype threat situation sends “distress” signals to activate
vigilance and control behaviors (Forbes, Schmader, & Allen, 2008). This is evidenced by
increased activation of the sympathetic nervous system.

Stereotype threat elicits physiological responses on two fronts. First, at a neurological
level, when individuals are in threatening situations the region of the brain related to self-control
is affected. When an individual is confronted with stereotype threat, the anterior cingluate cortex
sends “distress” signals to activate vigilance and control behaviors (Forbes et al., 2008). These
signals make individuals increasingly aware of how they could commit a test-related error.
However, these behaviors are not necessarily needed nor are they useful. In fact, they can be
ineffective and draining in a testing situation because they direct attention and energy away from
the task at hand.

The second physiological response occurs as stereotype threat activates the adrenal
system to respond to a stress experience. Similar to the neurological response, the hormones

secreted by the adrenal system put the body in a state of hyper-vigilance Although these
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hormones are useful in helping the body respond to other types of threat (e.g., physical danger),
they are less useful in a testing situation and hinder performance by keeping the body on alert
and distracting threatened individuals from the test or other performance task (Lupien &
McEwen, 1997; Schmader et al., 2008). In most situations an optimal level of arousal is needed
for successful performance. The optimal level of arousal is defined by the Yerkes and Dodson
(1908) inverted-U, where low and high levels hurt performance, but moderate levels result in
peak levels of performance.

Research investigating the link between hormone secretion and decreased task
performance has not been extended to stereotype threat. However, Matheson and Cole (2004)
provide a first look into how the aforementioned effects may play out in a stereotype threat effect
setting. Matheson and Cole investigated group identity threat by exposing individuals to a
university-related stereotype with different valances (i.e., positive, negative, neutral). The
authors found that threat was related to increased cortisol-levels (i.e., increases in vigilance
responses) but only when an individual used emotion-focused coping. However, they failed to
obtain a similar effect when individuals endorsed a problem-focused coping style. In fact,
cortisol reactivity decreased when problem-focused coping was used, even when threat was
present. This study provides some support for the link between stereotype threat, physiological
reactions, and performance decrements. Additionally, the Matheson and Cole study demonstrates
the nuanced relationship between threat and physiological reactions and suggest the need for
additional work in this area to better understand these types of relationships (Schmader et al.,
2008).

Stereotype threat research has demonstrated mixed results for whether the anxiety and

distress occur at both the conscious and unconscious levels. Direct measures (i.e., when
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participants are explicitly asked about their stress levels) have not demonstrated a clear pattern of
results. For instance, Spencer et al. (1999) found that women reported more anxiety when
presented with a math test than women who were given the test but also told it had no history of
differences in scores for men and women. However, Gonzales, Blanton, and Williams (2002) did
not find any differences in self-reported anxiety in participants in threat and non-threat
conditions. Conversely, Sawyer and Hollis-Sawyer (2005) found a relationship between
stereotype threat and self-reported test anxiety but in the opposite direction than what has been
hypothesized (i.e., threatened individuals felt less anxious). In her review of stereotype threat
mediators, Smith (2004) concluded that anxiety is not a plausible mediator of stereotype threat
and its effects. This conclusion, and the conflicting findings mentioned above, may be due to the
use of self-report measures of anxiety in stereotype threat conditions. These types of measures
may not accurately and fully capture an individual’s experiences of stress and anxiety because
individuals in threat conditions may be attempting to regulate and discount their anxiety (Johns
et al., 2008). On the other hand, although indirect measures of arousal are not necessarily
measures of anxiety, they can serve as markers of an individual’s emotional state.
Correspondingly, these indirect measures have shown a much clearer link between stereotype
threat and increases in stress-based arousal (e.g., Ben-Zeev, Fein, & Inzlicht, 2005; Blascovich,
Spencer, Quinn, & Steele, 2001; Bosson et al., 2004). Therefore, stereotype threat may cause
stressful reactions that are best measured through indirect and physiological measures as a
person may not even be aware of their body’s reaction to the threat. The different types of
measures are differentiated in the hypotheses addressed in the present study. First, it is proposed
that individuals will have increased physiological arousal in stereotype threat situations (Path b).

Second, it is proposed that because physiological arousal measures are less likely to be clouded
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by an individual’s motivation and flawed judgement, the stereotype threat effects for
physiological arousal will be larger than the effects for more subjective self-report anxiety
measures.

Hypothesis 2: Physiological arousal will be higher in stereotype threatened individuals.

Hypothesis 3: The mean effect size for physiological arousal will be larger than the effect

size for anxiety for stereotype threatened individuals.
Cognitive Processes

A second mechanism through which stereotype threat can affect performance is via
cognitive processes. The demands of the stereotype threat situation are proposed to negatively
impact an individual’s cognitive processes and prevent them from operating optimally.
Specifically, it is proposed that stereotype threat negatively impacts cognitive processes by
decreasing working memory capacity (Path ¢) and the ability to effectively manage negative
thoughts (Path d).

Working Memory. Working memory is an integral part of Schmader et al.’s (2008)
integrated process model. It has been proposed to be the most proximal connection to
performance on cognitive tasks because of working memory’s strong relationship with cognitive
ability (e.g., Schmader et al., 2008; Schmader & Johns, 2003). As such, it is considered the
model’s linchpin, as all other stereotype threat mediators are hypothesized to affect cognitive
performance via working memory.

Working memory, also referred to as executive function or executive control, is
responsible for controlling attention and behaviors, effortful processing, and self-regulation to
achieve performance goals (Engle, 2002). Working memory allows an individual to remain

focused on a given task while concurrently retaining information relevant to other tasks.

Working memory is distinctive from short-term memory because although they both share
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similar memory processes, working memory has an added element of executive attention which
allows an individual to keep information in a state that is ready for use (Engle, 2002; Engle,
Tuholski, Laughlin & Conway, 1999). Thus, working memory not only assists an individual in
remembering certain information, but also simultaneously performing other tasks that require the
processing of other interfering information.

Working memory has been measured with a variety of tasks that share the same
underlying structure of asking individuals to use recall, while also performing another task
requiring attention (Conway et al., 2005; Engle, 2002). For example, in operation span tasks,
individuals are presented a mathematical equation and asked to determine whether it is correct or
incorrect (e.g., [2 x 3] - 5 = 1). After the equation, individuals are then presented with a word that
they are asked to remember for later. The equations and words are presented in sets of five. Once
the sets are completed, individuals are asked to recall the five words previously presented
(Turner & Engle, 1989). Participants complete multiple sets during a session. At the end of a
session a record is typically made of how many words a participant recalled, the number of
correct and incorrect responses to the equation, and the amount of time spent on the different
equations. The number of words a participant recalls is the operationalization of working
memory capacity. Although seemingly similar to purported “multitasking”, working memory is
considered to be the processing and storage capacity that underlies an individual’s ability to
effectively switch between tasks (i.e., “multitasking”) rather than being the actual multitasking
behavior (Colom, Martinez-Molina, Shih, & Santacreu, 2010)

Working memory is relevant to stereotype threat research because stereotype threat is
hypothesized to undermine performance by diverting an individual’s attention from the cognitive

task. Stereotype threat is hypothesized to do this by disrupting working memory. Facing
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stereotype threat directs an individual’s attention away from the task and instead on negative
stereotypes and disconfirming these stereotypes. Not surprisingly, a number of studies have
demonstrated links between stereotype threat and working memory (e.g., Beilock, Rydell, &
McConnell, 2007; Inzlicht, McKay, & Aronson, 2006; Jamieson & Harkins, 2007; Schmader &
Johns, 2003). For example, Schmader and Johns (2003) found that both women and
Latinos/Latinas performed worse on a working memory task when it was described as a measure
of quantitative capacity or general intelligence, than when it was described as a working memory
task. Additionally, in a follow-up third study Schmader and Johns demonstrated that decreases in
working memory mediated the relationship between stereotype threat and math performance for
the women in their sample. The findings of the Schmader and Johns study provide evidence for a
direct link between stereotype threat, working memory, and test performance. Furthermore, other
studies have investigated the effects of stereotype threat on working memory using different
operationalizations and have found similar effects (e.g., Croizet et al., 2004). The resources
provided by working memory are especially needed for complex tasks that require the ability to
identify the relevant information to solve problems (Schmader et al., 2008). Correspondingly, the
effects of stereotype threat are only found when stereotyped groups are solving complex
problems and not easy ones (e.g., Specter et al., 1999).

Working memory has been identified as an important causal mechanism in the stereotype
threat-performance relationship because of its link to cognitive task performance (Beilock,
Rydell, & McConnell, 2007; Kane et al., 2004). However, its link to stereotype threat may be
through other mechanisms (Schmader et al., 2008; which are discussed in subsequent sections).
Thus, although it is posited here that there is a relationship between stereotype threat and

working memory, there are likely other mediators that are more proximal to the stereotype threat
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experience that may have stronger relationships with stereotype threat. However, the link
between stereotype threat and performance is still an important link to consider. Consequently, it
is proposed that individuals exposed to stereotype threat will have a decreased working memory
capacity (Path c).

Hypothesis 4: Working memory capacity will be lower in stereotype threatened

individuals than individuals not exposed to stereotype threat.

The following sections discuss additional mechanisms through which stereotype threat
affects performance. However, it is important to keep in mind that working memory is
considered to be a central component of stereotype threat’s connection to test performance. Thus,
although working memory is grouped with the cognitive mediators, it is also linked to other
types of mediators including the other cognitive mediators. The cognitive and affective
mediators of stereotype threat are believed to impact performance through their relationship with
working memory. For example, Eysenk et al. (2007) proposed that anxiety affects test
performance because anxiety causes decreased processing efficiency. Correspondingly,
processing efficiency is dictated by the central executive component of an individual’s working
memory system. Processing inefficiency occurs when anxiety impairs components of the central
executive system, thus the tie between anxiety and performance is dependent on anxiety’s effect
on working memory. Altogether, working memory’s link with other mediators suggest it is an
important component to stereotype threat’s effects on performance, independently and in
conjunction with other stereotype threat effects.

Distracting (Negative) Thoughts. Schmader et al.’s (2008) model recognizes the impact
stereotype threat may have on an individual’s thoughts. Particularly, Schmader et al. proposed

that stereotype threat may harm cognitive performance through two separate, but related thought
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processes, monitoring and suppression. A discussion of how each is connected to stereotype
threat is presented next.

Monitoring Processes. The first mediating thought process proposed by Schmader et al.
(2008) to be linked to stereotype threat is self-monitoring. Bandura (1991) asserts that self-
regulatory processes, like self-monitoring, account for most purposeful actions. Successful self-
regulation is dependent on self-monitoring as it provides the evaluation of performance which
guides and influences future behavior (Bandura, 1991). While intuitively self-monitoring sounds
like a useful behavior to exhibit in a performance episode in a stereotype threat situation, it may
have a debilitating effect on working memory and subsequently cognitive task performance
(Beilock et al., 2007).

Imbalance between concepts of the self, group, and task domain, set in motion by a
stereotype threat experience, trigger the self-monitoring process (Schmader et al., 2008). For
example, when a woman is highly identified with the math domain (link between self and
domain) but is aware of the negative stereotype about women and lowered math ability
(imbalance between self and group), a process to disconfirm and reverse that link between the
self and group begins. This process may be evident in a person distancing himself/herself from
attributes associated with the group (Steele & Aronson, 1995). Additionally, it is evident in a
person’s high motivation to avoid failure and thus confirming the group stereotype. The
motivation to avoid failure leads to a state where targets of negative stereotype are hyper-vigilant
in monitoring their behaviors to detect mistakes and any signs of failure. The self-monitoring
process is not limited to performance evaluations. Other evaluations include those an individual
makes regarding their own beliefs and privately-held stereotypes. Correspondingly, their

thinking on these topics influences the aspects of the performance event to which an individual
33



pays attention. For example, when a negative stereotype is cued, an individual has made an
evaluation of the stereotype which then informs how they appraise their own performance. Thus,
when a stereotype threat is triggered, an individual is more focused on errors rather than
indicators of success because failures not successes are what inform the negative stereotype they
may be trying to disconfirm. The self-monitoring response is not efficient because an individual
must attend to a set of questions as they complete their task, “’Will I do well, consistent with my
personal link to the domain?’ or ‘Will I do poorly, consistent with the negative link in the
domain suggested by the stereotype?’” (p. 343, Schmader et al., 2008).

Research has provided some support for the role of self-monitoring effects in stereotype
threat situations. Beilock et al. (2007) asked women completing complex math problems about
their thoughts while completing the problems. They found that women in the stereotype threat
condition reported being more worried and conscious of their performance than women
completing the same problems in the control condition.

Individuals under stereotype threat are not only monitoring their task-related behaviors,
mistakes, and overall performance for signs of failure, they are also staying attuned to how they
are coping with the situation. For example, Johns et al. (2008) found that women preparing to
take a math test were more attuned to anxiety-related words. Additionally, the self-monitoring
process is cyclical because as individuals recognize their own anxiety, they then may interpret it
as a signal of poor performance continuing the cycle of looking for failure (Schmader et al.,
2008).

Suppression Processes. By definition stereotype threat is a threat to a person’s ego as
they face the fear of confirming a negative stereotype associated with some part of their identity

(Steele & Aronson, 1995). As mentioned previously, with threat also come feelings of doubt,
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stress, and anxiety and thus the need to cope with these new feelings. The previous section noted
how these feelings of anxiety and stress may then go into a feedback loop that signal
performance failure to the individual trying to avoid confirming a negative group stereotype.
Thus, attempting to suppress these negative emotions and feelings may be one way that
individuals cope with the threatening situation (Johns et al., 2008). Suppression involves active
attempts at controlling negative thoughts and feelings.

Research related to stereotype threat’s effects on anxiety can inform stereotype threat’s
links to cognitive suppression effects. Notably, the research on stereotype threat and anxiety
when using explicit self-report measures has produced mixed results. In contrast, using indirect
measures to assess anxiety (e.g., non-verbal cues, physiological responses) reveal a clearer
picture of the threat-anxiety relationship. One hypothesized reason for the mixed findings, when
using the explicit measures, is that individuals may be attempting to deny their anxious feelings,
even to themselves (Schmader et al., 2008). Suppression is the process of directing effort to
regulate negative and unwanted thoughts and emotions which accompany experiences of threat
(Johns et al., 2008). When individuals attempt to deny anxious feelings, the suppression process
is set into motion. In contrast to helping an individual cope, the distractive nature of suppression
is more harmful than helpful to individuals’ performance on cognitive tasks.

The harm caused by suppression is twofold. First, the act of suppressing thoughts is an
effortful behavior that exhausts an individual’s cognitive resources (e.g., Muraven & Baumeister,
2000; Schmeichel, 2007). Secondly, actively suppressing negative anxiety-related thoughts make
the negative thoughts more accessible for the individuals (Wegner, Erber, & Zanakos, 1993).

Both monitoring and suppression thought processes are designed to be helpful for the

individuals who engage in them as they help provide a defense from negative thoughts and also
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help an individual continue to improve himself/herself. However, in performance situations
where stereotype threat has been triggered, monitoring and suppression processes introduce
thoughts that are unrelated to completing the task and subsequently hinder performance.

Detecting stereotype threat’s effects on monitoring and suppression processes is a
difficult task, particularly in the case of suppression. The purpose of the suppression act is to
repress the detection of threat effects, thus suppression and threat effects are difficult to
disentangle from each other. Johns et al. (2008) used an implicit measure of anxiety to measure
suppression. The authors hypothesized that when the experimental participants were told that the
implicit measure was designed to measure anxiety, individuals under stereotype threat would
make an attempt to avoid anxiety-related words (i.e., suppress anxious thoughts). However,
individuals who were under stereotype threat who were not told about the purpose of the
measure were hypothesized to be more attuned to the anxiety-related stimuli. Thus, an opposing
pattern of results was hypothesized to be exhibited by individuals under stereotype threat
depending on the experimental anxiety condition. The experimental manipulations used to detect
suppression effects make it somewhat difficult to determine the true population effect because
(1) there is typically no control group that is not exposed to stereotype threat, and (2) the
stereotype-threatened group is not a pure test of stereotype threat because there is typically an
additional manipulation of the anxiety prime. Due to these complexities the current meta-
analysis first focuses on the overall effect of stereotype threat on distracting thoughts. However,
secondary hypotheses seek to better understand the conditions for which suppression versus
monitoring effects may emerge.

Generally, both monitoring and suppression processes are evidence of less than optimal

strategies for managing stereotype threat. Although both strategies are designed to help
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individuals focus on performance instead of other distractions, in fact negative distracting
thoughts are likely more accessible in a stereotype threat scenario (Path d).

Hypothesis 5: Stereotype threatened individuals will have more distracting (negative)

thoughts than individuals not exposed to stereotype threat.

However, because of the complex nature of monitoring and suppression effects, the
emergence of these different strategies is likely dependent on the situation. Self-monitoring
suggests that individuals are likely alert for signs of judgment and are monitoring their behaviors
for signs of failure and staying attuned to how they are coping with the situation. These
monitoring behaviors are likely to be most active in more subtle stereotype threat situations
where these threat signs are harder to detect and less clear. Consequently, threatened individuals
are more vigilant as they stay alert for these signals.

Hypothesis 6: When stereotype threat is activated using subtle cues, stereotype threatened

individuals will have more distracting (negative) thoughts than individuals not exposed to

stereotype threat.
More blatantly activated stereotype threat situations will likely trigger suppression behaviors
because these situations trigger a clear signal that the present context is threatening and possibly
deleterious to performance. Thus, when threatened individuals are explicitly made aware of this
harm they are likely more motivated to suppress any thoughts that are related to the negative
experience. The work to suppress these negative thoughts will likely lead to threatened
individuals demonstrating distracting thought levels at the same level as their non-threatened
peers.

Hypothesis 7: When stereotype threat is activated using blatant cues, stereotype

threatened individuals and individuals not exposed to stereotype threat will have a similar

number of distracting (negative) thoughts.
Motivational Process

There are a number of other possible mechanisms underlying stereotype threat effects

that are not tied to executive control functioning and linked to working memory (Schmader et al.,
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2008; Smith, 2004). Other motivational focused mediators such as effort, performance
orientation, and performance expectations could also play a role in stereotype threat effects.
These factors are briefly discussed below.

Effort. Effort is hypothesized to serve as a mediator of stereotype threat in one of two
ways. First, an individual could expend less effort as a learned helplessness type of behavior. The
negative stereotype signals to an individual that there is little possibility he/she can overcome the
negative group stereotype and thus the individual responds by putting little to no effort towards
being successful in the domain. Second, effort can affect stereotype threat as an individual feels a
determination to prove the stereotype wrong and thus trying so hard that their performance is
actually hindered because the effort is not focused. However, and possibly due to these opposing
explanations, research has not demonstrated a strong link between effort and stereotype threat in
either direction with most studies failing to find any effects (Pennington et al., 2016; Smith,
2004).

A stereotype threatened individual may decrease the effort he/she puts towards a task
through self-handicapping behaviors. Self-handicapping allows an individual to protect
himself/herself by making external attributions for poor performance (Leary & Shepperd, 1986).
For example, a person may claim to have had bad performance on an exam because of loud
neighbors who prevented her/him from focusing while they were studying. Test performance for
stereotype threatened individuals is hypothesized to be impacted by self-handicapping because it
allows the threatened individual to blame something other than an identity-related reason for
their failures. Thus, under stereotype threat conditions, minorities and women are predicted to
give more self-handicapping reasons to explain their performance. However, although there is

some evidence for increased self-handicapping by individuals under stereotype threat (e.g.,
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Keller, 2002, 2004; Steele & Aronson, 1995), self-handicapping as a mediator has not yielded
conclusive results (Pennington et al., 2016; Smith, 2004).

Jamieson and Harkins (2007) mere effort proposal equates the stereotype threat-
performance relationship to the evaluation-performance relationship. That is, a stereotype threat
activation is equivalent to a situation informing someone that their performance will be
evaluated. Following this line of reasoning, Jamieson and Harkins proposed that similar to
findings in the evaluation-performance literature, stereotype threat will only inhibit performance
on complex tasks, but not on less complex (easy) tasks. They posit this occurs because when an
individual is faced with threat (or evaluation) an individual’s effort increases because they are
motivated to do well, which in turn increases the likelihood of whatever is the dominant behavior
for a given task (Harkins, 2006). For example, on a remote associate task, where participants are
asked to find a word that links to three other words (e.g., memory to elephant, lapse, vivid), the
participants will likely search for a word that closely relates to one of the triad words. However,
the dominant behavior is not always the correct behavior. When the links between the words are
more subtle and complex, the dominant behavior is to try and fit a word closely associated with
only one of the three words, rather than finding a solution that relates to all three words.
Focusing efforts on finding the link between one of the words prevents the activation of the more
loosely linked correct answer and reduces performance. When individuals have enough time to
correct their error, they can eventually overcome the dominant behavior and direct their effort to
finding the correct answer. However, in short-duration or time-pressured tasks (as most high-
stakes cognitive tests are), there is not enough time to correct mistakes. That is, a stereotype
threat experience increases effort but depending on the complexity and consequently the

difficulty of the task that effort may help or hinder performance. Thus, the proposal that effort
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differentially affects performance depending on task difficulty provides one potential explanation
for the mixed findings of effort as a mediator in stereotype threat conditions. That is, past studies
may have relied on results from both easy and difficult tasks and therefore no clear effect for
effort in either direction was detected. The effort hypotheses acknowledge that stereotype threat
has an effect on effort (Path e), but seeks to disentangle these effects.

Hypothesis 8: Stereotype threatened individuals will exhibit increased effort on difficult

tests compared to non-threatened individuals.

Hypothesis 9: Stereotype threatened and non-threatened individuals will not differ in

levels of effort on easy tests.

The manner in which effort is operationalized may be another reason a clear pattern of
effects has not been detected. A number of studies have operationalized effort as the amount of
time spent on test items or the latency time before a task decision (e.g., Aronson et al., 1999;
Spencer et al., 1999; Steele & Aronson, 1995). However, only Steele and Aronson found any
evidence, although it was marginal, for effort as a mediator when it was operationalized this way.
Steele and Aronson found that individuals in the stereotype threat condition took longer to
complete the first five items of a verbal ability exam. Number of items attempted is another
possible proxy for measuring effort (e.g., Johns, Schmader, & Martenss, 2003; Mclintyre,
Paulson, & Lord, 2003; Steele & Aronson, 1995). Completion of more items, even if incorrectly,
indicates that individuals were exerting more effort to complete the tasks than individuals who
complete fewer items. Self-reported effort is also another way to capture how stereotype threat
may impact performance via effortful behavior. However, self-reported findings may be
confounded with impression management as individuals do not want to admit to not trying.

Taken together, self-report measures may present a less accurate picture of effort exertion than

more objective measures used to operationalize effort.
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Hypothesis 10: Studies that use self-report measures of effort will produce smaller mean
effect sizes for effort than studies that use more objective (e.g., items completed)
measures.

Performance Orientation. A number of stereotype threat models have been built on the
premise of performance orientation factors being key mechanisms underlying stereotype threat
effects (Seibt & Foster, 2004; Smith, 2004). These models have in common the proposition that
stereotype threat activates an avoidance or disengagement mindset. The sections that follow
discuss how stereotype threat is responsible for disengagement and how it subsequently impacts
performance.

In her review of stereotype threat mediators, Smith (2004) concluded that the research
searching for mediators of stereotype threat effects could not identify a “reliable” link that
explained the effects. Thus, Smith proposed the Stereotype Threat Engagement Process (STEP)
model as a way to understand how stereotype threat impacts performance. In the STEP model,
Smith proposes that goal-orientation is the catalyst that triggers the performance decrements in
stereotype threat situations. Specifically, she states that the stereotype threat situation causes an
individual to adopt a performance-avoidance goal orientation, rather than a performance-
achievement goal orientation. Stereotype threatened individuals adopt performance-avoidance
goal orientations because they are motivated to demonstrate that the negative stereotypes about a
group are not relevant to them. In support of her model, Smith (2006) found that women under
stereotype threat conditions had lower math performance expectations and that this effect was
mediated by the women’s endorsement of an avoidance goal orientation. Additionally, Smith,
Sansone, and White (2007) found that women who were highly motivated to be successful were

more likely to adopt an avoidance goal orientation and the adoption of the avoidance goal

orientation was associated with less interest in computer science. Brodish and Devine (2009)
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provided additional support for this model. In their study they found that women who endorsed
performance avoidance goals, reported increases in anxiety and worry when exposed to
stereotype threat and subsequently performed worse on a math test. These two studies together
provide evidence for the link between stereotype threat and goal orientation and presents a case
for goal orientation as a possible explanation for stereotype threat effects.

In addition to the STEP model, the regulatory-focus perspective on stereotype threat
provides a similar explanation for stereotype threat effects. The regulatory-focus perspective
states that people either adopt a promotion or prevention focus and they are most successful
when their focus and reward system align (Grimm, Markman, Maddox, & Baldwin, 2009;
Higgins, 2000). Similar, to the description in the STEP model, from a regulatory-perspective the
stereotype threat situation invokes a prevention or avoidance focus. As discussed previously,
individuals become more vigilant in stereotype-relevant situations. This vigilance makes
individuals more cautious and rather than being focused on achieving and accomplishing goals,
they are more focused on trying to avoid failures, thus signaling a prevention focus (Seibt &
Forster, 2004).

The regulatory fit model takes the explanation of stereotype threat further than the STEP
model by also adding a proposed solution to stereotype threat through targeting regulatory focus.
In the regulatory fit model, performance decreases in stereotype threatened individuals are
proposed to be a result of the misalignment of goals and rewards (Grimm et al., 2009; Seibt &
Forster, 2004). Thus, because stereotype threatened individuals are prevention-focused, rewards
aligned with the prevention focus, rather than the promotion focus, function as a way to alleviate

some of the stereotype threat effects.
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There has been notable research that has provided some support for the regulatory-focus
model (e.g., Barber & Mather, 2013; Grimm et al., 2009; Seibt & Forster, 2004). For example,
Grimm et al. (2009) designed a study to test the efficacy of the regulatory fit model. The authors
created two different conditions, one where participants gained points for correct responses on
GRE quantitative problems and the other where participants were informed that they would lose
points for incorrect responses. Grimm et al. hypothesized that women would perform better in
the loss condition because it was more aligned with a prevention focus that women under threat
would adopt. As predicted, women in the loss condition scored significantly higher than women
in the gains condition. Barber and Mather (2013) also obtained similar results when they tested
the regulatory-focus model in two separate samples of older adults. When participants under
stereotype threat were rewarded based on a prevention-focused structure (i.e., losing poker chips
for incorrect answers) they performed better on a working memory task than individuals in the
promotion-focused reward system (i.e., receiving poker chips for correct responses). What is
important to note here is that the efficacy of stereotype threat interventions are dependent on the
mechanism that is targeted. This points to the criticality of knowing what mechanisms are
operating and why, when investigating stereotype threat effects. Although intervention strategies
are not the focus of the current study, theories to understand the motivational processes
underlying stereotype threat are critical to addressing stereotype threat effects. Therefore, the
following hypothesis focuses on the mechanism underlying stereotype threat effects related to
avoidance behaviors (Path f).

Hypothesis 11: Prevention-focus and avoidance orientation will be higher in stereotype

threatened individuals compared to non-threatened individuals.

Performance Expectations. Performance expectations is another motivational factor

proposed to be impacted by stereotype threat. Performance expectations are inherent in a
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stereotype threat setting; stereotype threat signals to an individual that they are not expected to
perform well on the task at-hand, and that signal in turn shapes the individuals’ expectations of
themselves and thus impacts performance. Performance expectations are a notable predictor of
future performance (Kovenklioglu & Greenhaus, 1978). By lowering performance expectations,
individuals trigger a self-fulfilling prophecy process, where they can only achieve to the level
they expect.

Studies that have investigated whether performance expectations serve as mediators of
the stereotype threat-performance relationship have obtained mixed results. In one
operationalization of performance expectations, Steele and Aronson (1995) measured
individual’s confidence in their abilities (Study 1), as well as employing an implicit measure to
capture the degree of self-doubt threatened individuals were feeling (Study 3). African
American’s in the stereotype threat condition reported the most feelings of self-doubt; however,
performance was not measured and thus no test for mediation could be performed.

Other researchers have employed a variety of other strategies to measure individuals’
performance expectations, both before and after the completion of a task. The timing of the
performance expectations measure has been demonstrated to impact study results. Stangor, Carr,
and Kiang (1998) found that when female participants were asked to estimate their performance
on a spatial-ability task, participants in the stereotype threat condition reported lower
performance expectations than participants in the control condition. However, both Keller (2002)
and Aronson et al. (1999) asked study participants to estimate how they think they did on a math
test after the participants had already completed the problems, and found no difference between

participants exposed to stereotype threat and those in the control condition. Thus, a mixed picture
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emerges for the effects of stereotype threat on performance expectations depending on the timing
of the expectation measure.

Test performance is not always included as the dependent variable in studies
investigating the effects of stereotype threat. For example, Stangor, Carr, and Kiang (1998)
measured performance expectations, rather than actual performance, to evaluate stereotype threat
effects. Consequently, in these types of studies no mediation analyses linking the expectations to
performance outcomes were conducted.

Performance expectations have also been offered as one way to address the negative
impact of stereotype threat. Some researchers have tried providing positive feedback to shape
performance expectations and subsequently improve performance as a way to counter the effects
of stereotype threat (Candinu et al., 2003; Stangor et al., 1998). However, findings have
highlighted that it is important that the feedback match the domain of the stereotype threat for it
to have positive effects (Candinu et al., 2003). Taken together, performance expectations as
proposed mediators of stereotype threat effects present a likely avenue through which stereotype
threat impacts performance (Path g); however, it is important to note that the timing of
performance expectancy measures may impact the findings.

Hypothesis 12: Performance expectations will be lower in stereotype threatened

individuals compared to non-threatened individuals.

Hypothesis 13: Studies that measure performance expectations prior to the completion of

the task will produce larger mean effect sizes than studies that measure performance

expectations after task completion.
Moderators of the Stereotype Threat Mediators
This section includes a discussion of the moderators that have been investigated across all

of the mediators proposed in the previous sections. In the preceding sections a few moderators

have been proposed for some of the specific mediator variables (e.g., measure type and anxiety).
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The moderators considered below are those that are purported to impact the relationship between
stereotype threat and all of the proposed mediators, rather than those specific to the relationship
between stereotype threat and one mediator (e.g., mediator measurement timing and distracting
thoughts).

Stereotype Threat Target Moderators. The first proposed moderator is the target of the
stereotype. In their meta-analysis on the stereotype threat-performance relationship, Nguyen and
Ryan (2008) found that the effect of stereotype threat on performance differed depending on
whether it was gender-based math stereotype or a race-based intelligence stereotype. In general,
the effect sizes for race-based minorities were larger than the effect sizes for women thus,
stereotype threat negatively affected racial minorities more than women.

Additionally, the strength of the relationship between stereotype threat and performance
was different for women and racial minorities depending on the activation cue. Subtle threat
activation hurt women’s performance more than blatant activation. In contrast, moderately
explicit activation had the worst effects on performance in comparison to explicit or subtle
activation for minority test takers. Nguyen and Ryan (2008) proposed that the differences in
stereotype threat effects for women and ethnic-minority test takers may be a result of different
mechanisms underlying stereotype threat experiences for the groups. For example, when
minority test takers were presented with an explicit message to remove stereotype threat effects
(e.q., telling minority test takers they typically perform better on the cognitive ability test than
majority test takers), the message did not improve test performance; however, when women were
presented with these types of messages their performance improved. There are a number of
plausible explanations for these different effects. First, minority test takers may feel a pressure to

confirm the positive stereotype when they are presented with these types of explicit messages,
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and subsequently perform worse because of the added pressure, such as in the model minority
phenomenon (Cheryan & Bodenhausen, 2000). On the other hand, it may be that the gendered
math stereotype is not considered as negative as the racial intelligence stereotype. Thus, when a
message is presented refuting the stereotype that a group is inferior in ability (e.g., mathematic
ability, cognitive ability), it is easier for women to accept it than racial minorities. Lastly, the
long history of racial prejudice and discrimination may lead racial minorities to be more sensitive
and reactive to negative stereotypes and the likelihood of being evaluated based on those
stereotypes.

Stereotype threat effects have also been investigated in the older adult population
(Lamont et al., 2015), although to a lesser extent than its effects on women and racial minorities.
The research exploring stereotype threat’s effects on older adults is based on the stereotype that
memory and cognitive competence decline as people age (Cuddy & Fiske, 2002). Similar
mediators to those investigated for race and gender-based stereotype threat have been explored
for age-related stereotype threat (e.g., Chasteen, Bhattacharyya, Horhota, Tam, & Hasher, 2005;
Hess, Auman, Colcombe, & Rahhal, 2003; Hess, Hinson, & Hodges, 2009). Similar to the
difference between race and gender-based experiences of stereotype threat, the age-based
stereotype is not associated with the life-long discrimination and prejudice linked to racial
minorities. Recent research by Lamont et al. (2015) quantified the effects of age-based
stereotype threat and found it to have a small-to-medium effect with d-values ranging from 0.28
to 0.52, depending on various moderators.

Taken together, the aforementioned reasons and past results suggest that age, gender, and
race-based stereotype threat produce different experiences of threat, thus it is to be expected that

there may be different mediating processes acting in these different experiences. Specifically, it
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is proposed that the relationship between stereotype threat and the proposed mediators will be
moderated by the target of the stereotype, such that racial minorities will be impacted by
stereotype threat to a greater extent than women or older adults. This will be evidenced by larger
differences between stereotype threatened and non-stereotype threatened groups on the various
mediators for racial minorities than for women and older adults (Path h).

Hypothesis 14: Mediator effect size differences will be larger for stereotype threatened

racial minorities than stereotype threatened women and older adults.

Stereotype Activation Moderators. Similar to Nguyen and Ryan’s (2008) meta-
analysis, the second proposed moderator is the stereotype activation cue. Stereotype threat has
been manipulated in lab studies in a multitude of ways—from having individuals indicate their
race before a cognitive exam (Steele & Aronson, 1995) to having women interact with blatantly
sexist men (Logel et al., 2009). These different activation strategies have differential effects on
performance, however the relationship between stereotype threat-activation cues and
performance is not linear. Stereotype threat is hypothesized to be detrimental because it activates
a number of mediators at an unconscious level (e.g., suppression, self-monitoring).
Subsequently, subtle levels of stereotype threat activation, such as priming individual’s
membership in a particular group (e.g., African American, women) before a test, are considered
to lead to worse performance than when more blatant activation strategies are used, such as
explicitly telling test takers that women or racial minorities typically do not do well on the test.
However, Nguyen and Ryan (2008) found that the level of activation differentially affected
women and racial minorities. Their findings revealed that women had worse outcomes for subtle
activation cues than moderate or explicit stereotype threat activation. On the other hand,

moderate activation cues lead to the worse performance outcomes for racial minorities. In line
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with these findings, it is proposed that the different forms of activation will have different effects

on mediators for different groups (Path ).

Hypothesis 15: For women, the mediator effect sizes will be largest when stereotype

threat is activated using subtle cues.
Hypothesis 16: For racial minorities, the mediator effect sizes will be largest when

stereotype threat is activated using moderate cues.
A summary of all the study hypotheses is presented in Table 1.
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Table 1

Summary of Hypotheses

Number  Hypothesis

1 Anxiety will be higher in stereotype threatened individuals.

2 Physiological arousal will be higher in stereotype threatened individuals.

3 The mean effect size for physiological arousal will be larger than the effect size for
anxiety for stereotype threatened individuals.

4 Working memory capacity will be lower in stereotype threatened individuals than
individuals not exposed to stereotype threat.

5 Stereotype threatened individuals will have more distracting (negative) than individuals
not exposed to stereotype threat.

6 When stereotype threat is activated using subtle cues, stereotype threatened individuals
will have more distracting (negative) thoughts as individuals not exposed to stereotype
threat.

7 When stereotype threat is activated using blatant cues, stereotype threatened individuals
and individuals not exposed to stereotype threat will have a similar number of distracting
(negative) thoughts.

8 Stereotype threatened individuals will exhibit increased effort on difficult tests compared
to non-threatened individuals.

9 Stereotype threatened and non-threatened individuals will not differ in levels of effort on
easy tests.

10 Studies that use self-report measures of effort will produce smaller mean effect sizes for
effort than studies that use more objective (e.g., items completed) measures.

11 Prevention-focus and avoidance orientation will be higher in stereotype threatened
individuals compared to non-threatened individuals.

12 Performance expectations will be lower in stereotype threatened individuals compared to
non-threatened individuals.

13 Studies that measure performance expectations prior to the completion of the task will
produce larger mean effect sizes than studies that measure performance expectations after
task completion.

14 Mediator effect size differences will be larger for stereotype threatened racial minorities
than stereotype threatened women and older adults.

15 For women, the mediator effect sizes will be largest when stereotype threat is activated
using subtle cues.

16 For racial minorities, the mediator effect sizes will be largest when stereotype threat is

activated using moderate cues.
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THE PRESENT STUDY

The purpose of the present study is to examine the mediators of the stereotype threat-
performance relationship. Mediators are “the generative mechanisms through which the focal
independent variable is able to influence the dependent variable of interest” (Baron & Kenny,
1986, p. 1173). The independent variable influences changes in the mediator, which then results
in fluctuations in the outcome variable. In the present study, the independent variable is
stereotype threat, the dependent variable of interest is cognitive test performance, and the
mediators are those mechanisms—specifically affective reactions, and cognitive and motivation
processes—investigated in past stereotype threat research. Following Baron and Kenny's four-
step approach to establishing the causal chain of a mediator relationship, a number of conditions
regarding the relationships between stereotype threat, the proposed mediators, and cognitive test
performance must be met (Figure 3). The necessity of including all steps in Baron and Kenny’s
causal chain approach has been questioned (MacKinnon & Fairchild, 2009; O’Rourke &
MacKinnon, 2018); however, the model provides a useful framework for understanding the
different components within the mediation process and will be used to as a guide for the current
work. Specifically, the current meta-analysis seeks to elucidate the stereotype threat literature by
estimating the effects of the various proposed mediators of the stereotype threat-performance

relationship.
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Figure 3. A step-by-step model to test the mediators of stereotype threat a. The current
meta-analysis is focused on Step 1 in this model. b.Overall effect size from Nguyen and
Ryan (2008). c.Overall effect size from Lamont et al. (2015)

The first condition in Baron and Kenny’s (1986) approach is establishing that a
relationship between the independent variable (IV) and the mediator variable exist. Since a
number of different mediators of stereotype threat effects have been proposed, examining the
magnitude of these relationships (IV-mediator relationship) is the purpose of the present study
(Step 1 in Figure 3). Effect sizes will be calculated for the different proposed mediators of
stereotype threat. These effect sizes will provide information on the relative strength of
stereotype threat’s effect on the various proposed mediators and will provide evidence as to
whether the different proposed mediators are mechanisms via which stereotype threat impacts
performance.

The second condition to be met to establish mediation, is verifying that there is a

relationship between the between the IV and the dependent variable (DV). For the purpose of

this study, this is the relationship between stereotype threat and performance (Step 2 in Figure 3).
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Although mediation effects may exist in the absence of the IV to DV effect (O’Rourke &
MacKinnon, 2018), past research has demonstrated that this condition is satisfied in the context
of stereotype threat effects. Specifically, Nguyen and Ryan’s (2008) and Lamont et al.’s (2015)
meta-analyses established the existence of this relationship. The results of their analyses revealed
an overall mean effect size of d = 0.26 and 0.38 for the stereotype threat-performance
relationship.

After meeting condition two, the third condition is confirming the relationship between
the mediators and the DV. In the present study, the third condition requires determining the link
between the proposed affective, cognitive, and motivational mediators’ effects and cognitive test
performance (Step 3 in Figure 3). Although important, the links between the proposed mediator
variables and performance outcomes are not the focus of the dissertation and so no effect sizes
will be computed. This link is not explored for a number of reasons. First, although each
mediator is operationalized similarly across studies, the performance variables in the studies are
not oftentimes not similar (e.g., math GRE for women, intelligence test for African Americans,
etc.), making it difficult to quantify these effects across studies. Additionally, a number of
studies do not include measures of performance and only present results for the stereotype threat-
mediator relationship (e.g., performance expectations, working memory capacity). Finally, the
mediators included in the present study were all initially proposed because of their demonstrated
link to performance in studies unrelated to stereotype threat. Consequently, in lieu of computing
effect sizes for step three, the current dissertation defers to the extant literature of each mediator
as support for the mediator-DV relationship (e.g., Oberauer, Schulze, Wilhelm, & Suf3, 2005;

von der Embse, Jester, Roy, & Post, 2017).
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The final condition in Baron and Kenny’s (1986) mediation approach is the examination
of the IV to DV relationship after accounting for the mediators. If the IV to DV relationship is no
longer significant or its magnitude is significantly decreased, then there is evidence for full or
partial mediation. In the present study, the final condition is met when the stereotype threat-
performance relationship is no longer significant after accounting for the effects of the proposed
affective, cognitive, and motivational mediators (Step 4 in Figure 3). However, in light of Step 3
not being calculated in the current study, the necessary data to test the last relationship are not
available. Although this step will not be tested empirically in the present study, it will be
considered in the implications and discussions section and is an important future direction for

this stream of research.

54



METHOD

An extensive literature search was conducted to identify relevant studies. First, the
process consisted of a computerized search of literature databases, PsycINFO, EBSCO, and
ProQuest using search terms to include all mediators, (e.g., “stereotype threat AND mediators”,
“stereotype threat AND anxiety”) until all mediators were searched. The full list of search terms
are presented in Figure 4. The initial search yielded books, book chapters, peer-reviewed journal
articles, thesis, and dissertations related to stereotype threat from 1995 (the publication year of
Steele & Aronson seminal article) to 2016 (the year when data collection was completed for this
study).

Second, Google Scholar was used to search for other articles and materials that may not
be published. The Google Scholar search returned over 30,000 hits, some of which overlapped
with findings from the electronic database search. GoogleScholar search results were sorted
based on relevance to the search terms, and the most relevant items (top 1,000 hits) were
reviewed and any original entries were included. Additionally, when authors were contacted to
gather necessary data not presented in the available papers, these authors were asked to provide
any unpublished articles relevant to the current topic. Lastly, Nguyen and Ryan’s (2008)
stereotype-threat meta-analysis references were manually reviewed to ensure a comprehensive
list to review was compiled. The search yielded 3,372 hits to be reviewed for potential inclusion

in the current meta-analysis.
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Search Process
+ Search electronic databases (PsycINFO, ERIC, and ProQuest) and Google Scholar using combination
of “stereotype threat” AND mediator, mediation, affective reaction, cognitive process, motivational
process, physiological, arousal, anxiety, working memory, suppression, monitor, effort, performance

=
E expectancy, regularity focus, goal orientation
a + Searched references of Nguyven and Ryan (2008) stereotype threat meta-analysis
+ Requested unpublished data via email from stereotype threat researchers
s g .
= = Records identified through
.LE & data.basqe searching
E g (i =30,000+)
=
= v l
= on .
. .g Records reviewed based on
s 'g T S
N 9 prioritization criteria and
‘E 5 removal of duplicates
73] _aa
E 3 (i=3,372)
= Studies excluded because they
did not meet the inclusion
criteria for the current meta-
2 o (1= 13
= Studies considered based on analysis (7= 134). MOSt.
5 eligibility requirements common reason for exclusion
B 4 (=213) was insufficient data reported
2| ’ to compute the standardized
l mean difference.
= Studies included in meta-analysis
-i; (k=96); 67 studies (7) were
= published in peer-reviewed
= journals.

Figure 4. Flowchart outlining the literature search and screening process for the included
studies. i = number of sources.
Inclusion Criteria

A number of criteria had to be met for a study to be included in the meta-analysis. These

inclusion criteria are described below and summarized in Table 2.

56



Table 2
Inclusion Criteria Table

Criteria Definition/Example

1 Is the study designed to test the stereotype A test of the hypothesis includes a
threat hypothesis? measure of some outcome variable for
Does the study include at least two groups, two groups after one group has been
and is one group a clear control group (not exposed to stereotype threat. The study
exposed to stereotype threat)? must include a group affected by

stereotype threat (either a constant or
primed stereotype) and a group not
affected by the stereotype (either
through mitigation or lack of exposure).

2 Does the study include a measure of one of the  The study does not have to include a
proposed affective, cognitive, or motivational  cognitive ability measure but must
mediators? include a measure of one of the

proposed mediators.

For example, a study measuring an
affective mediator must include a
measure of anxiety or physiological

arousal.
3 Is the negative stereotype gender, race, or age  Other group stereotypes (e.g., SES)
based? were excluded.
4 Does the study include the effect size or Necessary data includes the effect size
necessary data to compute a sample-weighted  (d), sample size, mean, standard
d? deviations, correlation estimates,

independent sample t-test estimates, or
F-test estimates.

5 Is the study in English or available in English?  Studies that were not available in
English were excluded.

Stereotype Threat Paradigm. Only studies designed to test the stereotype threat
hypothesis were included in the current meta-analysis. That is, the study must have created an
environment where stereotype threat is expected to be operating (e.g., a testing situation where a
negative ability stereotype is present for one of the involved groups). Since stereotype threat is

operationalized as a categorical variable and not continuous, the study must include (at least) two
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groups, one exposed to stereotype threat and one not exposed to stereotype threat. Specifically,
there should be one group exposed to a stereotype threat-activated (experimental) environment
where stereotype threat had been introduced or manipulated. There should also be a group where
stereotype threat had not been activated or where it had been removed (control). The stereotype
threat environment could be created in a subtle manner (e.g., simply a testing situation;
Schmader & Johns, Study 2) or more blatant manner (e.g., purposefully drawing attention to a
negative stereotype; Abrams et al., 2008).

When investigating the stereotype threat phenomenon, generally members of a
stereotyped group are randomly assigned to a control or threat condition and analyses are
conducted to determine if their mean scores on the measure of interest (e.g., test performance)
are different. Figure 5 displays the different groups in between-group and within-group designs.
In some studies (e.g., Steele and Aronson, 1995), a stereotyped group for whom the stereotype
threat should not be relevant (e.g., Whites, men, young adults) are included as a comparison
group (Groups B and D in Figure 5). A within-group design is when members of the same
stereotyped group who only differ because of their exposure to the threat are compared to one
another (e.g., stereotype-threatened women [Group A in Figure 5] vs. non-stereotype threatened
women [Group C in Figure 5]). A between-group design is when the stereotype-threatened group
(e.g., women exposed to math-based stereotype threat [Group A in Figure 5]) is compared to the
non-stereotyped comparison group (e.g., men exposed to the math-based stereotype-threat
[Group B in Figure 5]). The analyses in the current meta-analysis looked at results for both
between-group and within-group designs. The critical component is that there must be a clear
control group where stereotype threat is absent (e.g., group not exposed to stereotype threat) or a

group that is not expected to be impacted by stereotype threat (e.g., White participants). It was
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expected that the results would be similar across both within-and between-group designs with the
magnitudes for the between-group effect sizes being larger. It should be noted that focus on
within- and between-group design results is distinct from within-subject and between-subject
designs. The latter speaks to the distinction between repeated measurements of individuals based
on exposure to an experimental condition versus single measurement of individuals but with
exposure to different experimental conditions. The current focus on within- and between-group

designs only constitutes one measure of the mediator but with different comparison groups.

Female Male
Between-group
Comparison (Group A vs.

ST Group A: Group B: Group B):

ST Females ST Males Testing for the combined
effect of ST and gender.
Males exposed to ST
compared to females who
are also exposed to ST.

NO ST Group C: Group D:
Males not exposed to ST
Females not exposed to ST
(control)

Within-group Comparison (Group A vs. Group C):
Testing for the effects of ST within the stigmatized group. Females who are exposed to
ST compared to females who were not exposed to ST.

Figure 5. Comparison of between-group and within-group designs.

Measurement of Mediator Domains. The current study is focused on the extent to which
stereotype threat impacts a number of proposed mediators. The study will only focus on
mediators outcomes, since there is a clear documented effect of stereotype threat on cognitive

ability measures (Lamont, Swift, & Abrams, 2015; Nguyen & Ryan 2008) the presence of these
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types of measures are not required for the current meta-analysis. Nonetheless, the study must
measure stereotype threat effects on one of the proposed mediators (affective reactions, cognitive
processes, motivational processes). For example, Spencer et al.’s (1999) study that measured
stereotype threat’s effect on anxiety was included as it measures an affective effect of stereotype
threat. Additionally, the mediator must be distinctly and consistently operationalized in both the
stereotype threat and non-stereotype threat condition and must not be the result of an intervention
or only measured after a manipulation that is not stereotype threat (e.g., thought suppression
instructions, promotion/prevention focus instructions; Keller & Bless, 2008). The mediators
included in the current meta-analysis represent effects in three broad domains, affective,
cognitive, and motivational. Within each of these domains, a number of mediators were

explored. Each of these mediators are defined in Table 3.
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Table 3

Mediator Description

Category Mediator Definition Example Measures Example Study
Affective Anxiety Tense, nervous feelings elicited by the = Worry, emotionality scales Abrams et al. (2008)
stereotype threat manipulation = State anxiety measures
= Affect measures (e.g., PANAS)
Physiological arousal Physical symptoms of arousal elicited bya = Blood pressure measures Allen & Friedman (2016)
stereotype threat situation. = Testosterone
“Distress” signals to activate vigilance
and control behaviors (Forbes, Schmader,
& Allen, 2008). This is evidenced by
increased activation of the sympathetic
nervous system.
Cognitive Distracting (negative) Distracting thoughts elicited by the = Measures of distracting thoughts  Beilock, Jellison, Rydell,
thoughts stereotype threat manipulation = Measures of stereotype threat McConnell, & Carr (2006)
activation (after manipulation)
= Evaluation apprehension
Working memory Individual’s capacity to keep information = Working memory tasks (e.g., Schmader & Johns (2003)
in a state that is ready to use digit span tasks, vowel counting
tasks)
Motivational Effort Individual’s drive and motivation to = Number of items attempted Steele & Aronson (1995)

complete a task

Self-reported effort

Prevention /
avoidance focus

Disengagement/orientation to avoid errors
and mistakes on the stereotype threat task

Prevention-focus measures
Avoidance goal-orientation
measures

Keller & Dauenheimer
(2003)

Performance expectations

Belief of how well an individual will
perform on the stereotype threat task

Task-specific self-efficacy
measures (e.g., | believe that |
am capable of performing well
on this test.)

Self-report performance
expectations (e.g., estimate of
test performance)

Cadinu, Maass, Frigerio,
Impagliazzo, & Latinotti
(2003)
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Negative Race, Gender, and Age-Based Ability Stereotype Threat. The negative
stereotype threats included in the present study were for gender, race, or age-based ability
stereotypes. That is, stereotypes that referenced certain racial groups (e.g., African Americans)
are inferior in intellectual ability, women are inferior in mathematical ability, and older adults are
inferior in learning and memory ability. Stereotypes that reference athletic ability (e.g, Beilock,
Jellison, Rydell, McConnell, & Carr, 2006), social skills (e.g., Bosson, Haymovitz, & Pinel,
2004), and other groups (e.g., class, Croizet & Claire, 1998) were not included in the present
study.

Availability of Necessary Statistics. To be retained for the meta-analysis, primary studies
must include an effect size quantifying the difference between the stereotype threatened and
control groups or the necessary data (e.g., sample size, mean, standard deviations, correlation
estimates, independent sample t-test estimates, F-test estimates) that are required to compute a
sample-weighted standardized mean difference (i.e., d) between the stereotype threatened and
control groups. There were a number of studies that met the preceding requirements, but did not
provide the necessary statistics. For studies, that did not report the required data, the authors
were contacted in an effort to obtain the requisite data. Eighteen percent (13 of 71) of contacted
authors responded after being asked for the additional data.

Language. Lastly, the study must be written in English or have an English translation
available. Since the content of stereotypes may vary based on the country in which the stereotype
is embedded in, studies that were conducted outside of the United States were noted and coded

as such?.

! Seventy-eight percent of data points were from studies conducted in the United States.
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Cumulating Results

Many of the studies that were reviewed included measures for a number of the proposed
mediators. Since meta-analyses were run at the mediator level for these studies each mediator
effect size was treated as an independent effect size.

There were also some studies that included multiple measures of the same mediator
variable. For these circumstances, it was important to determine if it is appropriate to cumulate
results within a study (Hunter & Schmidt, 2004). The most common reason for multiple data
points in the same study occurred when a mediator was measured multiple times using different
operationalizations of the variable (e.g., anxiety measured using the State Trait Anxiety
Inventory [STAI] and Discrete Emotions measure). In these situations, the data points are
considered as dependent and if treated independently could cause sampling error variance to be
underestimated in the meta-analysis and in turn an overestimation of the variance of the true
effect size. To ensure the assumption of independence was not violated in these situations, the
effect sizes were combined across the mediator measures to create a simple estimate. When
intercorrelations between the mediator measures were available linear composites were created;
however, in many cases the necessary intercorrelations were not available and a simple average
was used.

Coding Studies

Three coders coded the studies that were included in the meta-analysis. The dissertation
author was the first (lead) coder. The other two coders were undergraduate research assistants
who volunteered to work on the project and were compensated for their time. The second and
third coders were both upper-level (i.e., senior) psychology undergraduates who expressed

interest in the topic and had previous experience as research assistants working in a psychology
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lab. These coders were provided resources to familiarize themselves with the purpose of the
current study (e.g., summary of the dissertation topic, Steele & Aronson 1995 article, etc.) and
were trained by the first author on important concepts related to the study (e.g., stereotype threat,
experimental design, etc.). The coders were also trained on the process for coding studies for the
current meta-analysis (i.e., using the coding sheet; see Appendix A). The coders also went
through practice coding examples, where they independently coded three to six studies and
reviewed their results with the first author/lead coder, comparing their coding results with the
lead coder’s results, and reviewed instances of disagreement, if any. After the training sessions,
each coder worked independently to code their assigned list of studies. Coders were encouraged
to take notes on anything that seemed unclear and needed further clarification. These notes were
used to discuss and resolved any inter-rater disagreement. Periodic review sessions were held to
ensure consistency across the coders.

The variables for all studies in the meta-analyses sample were coded by the lead coder.
Additionally, 50% of the studies were also coded by one of the two coders to cross-check for
accuracy. Consequently, half of the studies were coded by at least two coders. Inter-rater
agreement for continuous variables was calculated for those studies that were coded by two
coders. For categorical variables, Cohen’s Kappa (k; Cohen, 1960) was computed to assess the
inter-rater agreement. The Kappa average was .66 (SD = .34, Min = .11, Max = .94). Any
disagreement was discussed and resolved. The lowest Kappa was for test difficulty, therefore
significant time was spent refining the coding for this variable to achieve a clear and consistent
understanding. After this process, codes for this variable for revisited to make sure all coders

were aligned on the definition.
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Coding Sheet and Coding Manual. Following the search and review process, the data
in each retained study were coded based on the data coding manual and coding sheet. This
section presents a description of the coding process and the variables that were coded.

Coding Process. A data coding manual and coding sheet were developed for the current
meta-analysis (see Appendix A). The coding manual includes a list of all variables relevant to the
current meta-analysis. The manual includes a description of each variable, a description of the
coding categories (e.g., 1 = blatant, 2 = moderate, 3 = subtle), as well as the corresponding Excel
column in the coding form. The coding sheet is an Excel spreadsheet where data were entered for
each study. The columns in the coding sheet correspond to the variables described in the coding
manual. When information was not available for any particular study, the cell was left empty and
considered missing data.

Descriptive Study Information. The descriptive information for all studies was recorded,
including author name (s), whether the study was published or unpublished, as well as the
publication date for those published studies. Additionally, descriptions of the sample and context
of the study (e.qg., college students, working adults) was recorded. As mentioned in the inclusion
criteria section, the country where the study was conducted was also recorded in the coding
form.

Study Statistics. The reported study statistics varied across the studies. The key statistic
of interest for the current meta-analysis, is a standardized mean difference (i.e., d) between the
stereotype threat and non-stereotype threat condition groups for each mediator value (i.e., ST —
Non-ST). In some cases, the d was reported in the study and this was used in the analyses. When
the d was not reported, the necessary values to compute the standardized mean difference (d)

were coded from each study including sample size, variable cell means and standard deviations,
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t-test values, and/or F-test values. When neither the d nor the necessary data to compute it were
not reported in the study, the study authors were contacted to obtain the information. Seventy-
one authors were contacted to obtain additional data and 13 responded (18%) with additional
statistics needed to compute the necessary effect size.

Description of Study Variables. The following sections provide descriptions and the
coding guidelines for the mediator variables included in the present meta-analysis, as well as the
moderator variables examined in the study.

Mediator Variable. The type of mediator assessed in each study was coded. For affective
reactions, the type of reaction was coded (i.e., anxiety, physiological arousal) along with how it
was operationalized in the study. The operationalization was coded as indirect (e.g., blood
pressure, skin conductance, facial expression) or self-report. For cognitive processes, the specific
process were coded (i.e., negative thoughts [to test monitoring and suppression hypotheses] or
working memory). Similar to affective reactions, how the cognitive process was operationalized
was coded as an implicit (e.g., stimuli responsiveness), task (e.g., working memory tasks) or self-
report measure (e.g., self-reported negative thoughts). Lastly for motivational processes, each
mediator was coded (e.g., performance orientation, effort). These mediators were also coded for
how the variable was operationalized, objective (e.g., number of items completed) or self-report
(e.g., self-reported effort, performance-avoidance measures). The mediator definitions, coding
categories, and pertinent examples are further described in Table 3.

Test Difficulty. Test difficulty is considered to be a sample-dependent variable, as a test
could be considered more difficult if it is administered to a less capable sample (e.g., Spencer et
al., 1999). Therefore, test difficulty was coded based on how the study author(s) characterized

the test in their study, using the same three categorization levels (very difficult, moderately
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difficult, and easy) as Nguyen and Ryan’s (2008) meta-analysis. Generally, study authors
explicitly described the test difficulty. For example, Boucher, Rydell, and Murphy (2015)
administered a timed math test that was coded as very difficult based on their description of the
task (i.e., “ten difficult multiple-choice math word problems”, p. 58). Jamieson and Harkins
(2009) described specifically choosing items that varied in difficulty (i.e., “We selected problems
by first randomly picking 12 problems ... that varied in their solution rates from 35% to 65%”, p.
1304).

Stereotype Threat Target. The studies in the current meta-analysis were also coded to
gather information regarding the stereotype threat target. As mentioned previously, stereotype
threat targets for the present meta-analysis are limited to race-, gender-, and age-based
stereotypes. Each study was reviewed to identify the specific type of stereotype that was
activated (i.e., race-based, gender-based, or age-based stereotypes).

Stereotype Threat Activation. Similar to the Nguyen and Ryan (2008) meta-analysis,
studies were coded for the level of the stereotype threat activation cues. The same three coding
categories (i.e., blatant, moderate, and subtle) used in Nguyen and Ryan were used in the present
study. Blatant cues make negative group stereotypes salient to test takers in a deliberate way
(e.g., informing minorities groups of their inferiority in the test domain). Moderate cues directly
communicate information regarding general patterns related to the stereotype, but leave the
message open to interpretation (e.g., stating that a test produces group differences but not stating
the direction of the differences). Subtle cues never directly convey the relevance of a stereotype
to the testing situation, rather characteristics of the testing environment may convey the

significance of the stereotype (e.g., asking a test-taker to indicate their race/sex before a test).
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Mediator Measurement Timing. The timing of the measurement of the mediator was
coded as either before or after performance. Studies that did not include measures of
performance were not excluded from the meta-analysis; however, they were simply coded as “no
performance” and not included in timing moderator analyses.

Additional (Supplementary) Codes. Studies were also coded for a number of other
variables that were not related to specific hypotheses, included study design (i.e., longitudinal
versus. cross-sectional designs) test purpose (i.e., laboratory vs. operational), and test setting
(i.e., individual vs. group settings).

Summary of the Meta-Analytic Data Set

From the 3,372 hits in the initial search, an initial review abstracts of the data resulted in a total
of 213 published and unpublished empirical reports on stereotype threat mediator effects that
could be potentially included in the meta-analysis. From the 213 reports identified, 133 reports
were excluded because they did not meet the inclusion criteria for the current meta-analysis. The
most prevalent reason for reports not being included was due to insufficient data reported to
compute the standardized mean difference. Eighty of the reports met all the inclusion criteria
specified for the current meta-analysis. The screening process is outlined in Figure 4. The 80
reports included in the meta-analysis contained 96 primary studies. Fifty-four reports (67 studies)
were published in peer-reviewed journals. Across the 96 primary studies across there were 216
total effect sizes for the seven mediators investigated in the meta-analysis, 161 within-group
effect-sizes and 55 between-group effect sizes. The number of effect sizes and the total sample

sizes for each mediator are outlined in Table 4.
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Table 4
Mediator Frequency Counts

Mediator Within- Within- Between- Between-

Group Kk Group n Group Kk Group n
Anxiety 48 2866 12 814
Physiological Arousal 3 228 1 103
Negative Thoughts 22 1284 6 331
Working Memory 19 1171 6 331
Effort 26 1469 16 772
Performance Avoidance 8 536 2 100
Performance Expectations 27 1840 12 850
Total 153 9394 55 3301

Meta-Analytic Procedure

Meta-analysis provides a rigorous method to provide a quantitative summary of literature.

Meta-analyses are considered to extend beyond qualitative literature reviews because they allow

for a statistical aggregation of results across a large number of studies and samples. These

procedures allow for researchers to go beyond the results of single studies and integrate the

findings across these studies to examine the pattern of results and the cumulative effect size that

is argued to approximate the population effect.

In the present study, random-effects meta-analytic procedures outlined by Hunter and

Schmidt (2004) were leveraged. First, overall meta-analyses were conducted to estimate the

magnitude of the effect for each of the mediator variables of interest, and then moderator effects

for hypothesized relationships were examined.
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Correction for Measurement Unreliability

Psychometric meta-analysis provides a superior approach to understanding a
psychological phenomenon because it allows for a quantitative estimate of an effect after
accounting for sampling error and error from other statistical artifacts (e.g., measure
unreliability). The operationalization of the mediators in the current meta-analysis cause them to
be susceptible to measurement error. When this is the case, Hunter and Schmidt (2004)
recommend correcting for criterion measurement unreliability to estimate the “true” population
score for a variable. However, many of the studies in the current sample did not provide
reliability estimates for the mediator variables, thus individual corrections for measurement error
was not possible. In the absence of reliability estimates for every study, Hunter and Schmidt
recommend using an artifact distribution for meta-analysis. This approach was employed by
leveraging the available reliability statistics reported by some of the studies. The artifact
distribution for each mediator is reported in Table 5. There were no reliability estimates for the

physiological arousal or working memory analyses.

Table 5

Artifact Distribution for Mediator Variables
Mediator K M SD
Anxiety 31 87 .06
Physiological Arousal _ _ _
Negative Thoughts 8 83 04
Working Memory _ _ _
Effort 5 83 .09
Performance Avoidance 4 81 09
Performance Expectations 6 80 08
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Computing Effect Sizes
The standardized mean difference (d) was the effect size used in the current meta-analysis. The
standardized mean difference represents the mean difference between scores in a standardized
format (i.e., ratio of the mean difference in standard deviation units). Effect sizes alone do not
provide support or rejection of a hypothesis and are considered for descriptive purposes (Cortina
& Landis, 2011). Although some reference commonly used guidelines for interpreting effect
sizes are 0.20, 0.50, and 0.80 for small, medium, and large effect sizes for d, it is important to
note the context when interpreting effect sizes (Aguinis, Werner, Lanza, Abbot, Angert, Park &
Kohlhausen, 2010). To help better understand the context for interpreting stereotype threat, the
effect sizes from the meta-analyses by Nguyen and Ryan (2008), Lamont et al. (2015), and
Shewach et al. (2019) were also referenced. These effect sizes ranged from 0.14 to 0.80.
The values for each d used in the current meta-analysis were computed from a variety of inputs.
The majority (54%) of ds were computed from sample sizes, means, and standard deviation
information that was reported in the study. For 20% of the ds, authors provided the necessary
information after they were contacted. The remaining ds used were reported in the study or
computed from t-test, F-test estimates, or odds ratios that were reported in the study. The effect
size for all the studies are listed in Appendix B; additionally, each effect size is plotted by
mediator and analysis level in Appendix C.

Meta-Analytic Computations and Moderator Analyses

Hunter and Schmidt (2004) artifact-distribution meta-analytic procedures were used to
cumulate the average population effect size ¢ (corrected for sampling error and criterion [ryy]
measurement error), as well as the variance (SDd). Confidence intervals (CI) and credibility

intervals (CV) were estimated for the effect sizes. These intervals help provide additional
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interpretation of the effect sizes. First, confidence intervals help researchers determine if a
variable (e.g., stereotype threat mediators) is operating in the population and its effects differ
from zero. Confidence intervals are computed using the standard error around the average effect
size corrected for sampling error (d) and estimate the degree that sampling error remains in the
bare-bones (i.e., sample-size only corrected) effect size (Whitener, 1990). Confidence intervals
that do not overlap with zero, suggest that the variable is different from zero and has an impact
on the population.

Credibility intervals are generally used when testing for the presence of moderators
because they help researchers understand whether effect sizes can be generalized to a broader
population. The credibility intervals are computed using the standard deviation for the corrected
average effect size (i.e., after both sampling and measurement corrections). When credibility
intervals are wide this generally suggests that substantial moderators exist and may impact the
interpretation of an effect size (Whitener, 1990).

Subgroup Moderator Analysis

For each hypothesized moderator, the data were categorized into the moderating
categories and separate meta-analysis were conducted for each category. To establish the
evidence for moderators, one can look to see if the population effect size ¢ is different across the
moderator categories. Additionally, the mean corrected standard deviation should be smaller in
the moderator categories than in the standard deviation for the combined categories.

To judge if there is evidence for moderators one might look to the credibility intervals, as well as
checking the percent of variance accounted for by artifacts. The moderator “rule of thumb” test
looks to the percent of error variance to the observed variance. If the percent of variance from

sampling error is greater than or equal to 75%, then most of the variance is due to error and it is
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unlikely that a true moderator effect exists (Hunter & Schmidt, 2004). In addition to the percent
of variance accounted for, if the 90% credibility intervals for the population effect size 6 are
large and overlap zero, this suggest the presence of substantial moderators (Hunter & Schmidt).

Publication Bias
Publication bias is one concern that can arise when conducting a meta-analysis. Particularly there
is a risk that meta-analysis authors could only include studies with significant results, this may
not be a true representation of the population effect sizes, and could ultimately bias the meta-
analytic estimates (Kepes, Banks, McDaniel, & Whetzel, 2012). To combat the potential for
publication bias a thorough literature search was conducted and as described in earlier parts of
this manuscript, a number of stereotype threat authors were contacted regarding unpublished
results to ensure that a comprehensive dataset was used for the current meta-analysis.
Additionally, a number of recommended analyses to test for publication biases were run using
the PUB_BIAS macro for SAS (Rendina-Gobioff & Kromre, 2006). These analyses included
Beggs Rank Correlation (Begg & Mazumdar, 1994), Egger’s Regression (Egger, Smith,
Schneider & Minder, 1997), Funnel Plot Regression (Macaskill, Walter, & Irwig, 2001), and the
Trim and Fill method (Duval & Tweedie, 2000a, 2000b).

The results of these analyses are presented in Table 6 and suggest that publication bias
was not a major concern for the current study. Most results did not show any evidence for any
publication bias, with just a few of the mediator results providing evidence for publication bias.
Specifically, for the anxiety within-group analyses the Trim and Fill method for estimating the
number of studies that might be concealed by publication bias was significant. Additionally, for
both the distracting (negative) thoughts and effort within-group analyses both the Egger

Regression and Beggs Rank Correlation results were significant suggesting the presence of
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publication bias. However, when the results are taken together across all analyses the concern for

publication bias is limited. Further implications for these results are discussed in the Discussion

section.
Table 6
Publication Bias Results
Mediator Study Design Egger Begg Rank Funnel Plot Trim and Fill
Regression Correlation Regression
Within-Group Not Significant Not Significant Not Significant Evidence for
Anxiety Publication Bias
Between-Group Not Significant Not Significant Not Significant Not Significant
. . Within-Group Not Significant Evidence for Not Significant Not Significant
Physiological S .
Arousal Publication Bias
Between-Group — — — —
Working Within-Group Not Significant Not Significant Not Significant Not Significant
Memory Between-Group Not Significant Not Significant Not Significant Not Significant
Distracting Within-Group Evidence for Evidence for Not Significant Not Significant
(Negative) Publication Bias  Publication Bias
Thoughts Between-Group Not Significant Not Significant Not Significant Not Significant
Within-Group Evidence for Evidence for Not Significant Not Significant
Effort Publication Bias  Publication Bias
Between-Group Not Significant Not Significant Not Significant Not Significant
Performance Within-Group Not Significant Not Significant Not Significant Not Significant
Avoidance Between-Group — — — —
Performance Within-Group Not Significant Not Significant Not Significant Not Significant

Expectations

Between-Group

Not Significant

Not Significant

Not Significant

Not Significant
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RESULTS

The overall within-group and between-group design results are found in
Table 7 and Table 8 respectively. Moderator results are presented in Table 9 through Table 13.
The results of the meta-analysis are presented as standardized group differences (i.e., d ). Each d
was computed by subtracting the non-stereotype threatened group’s mediator score from the
stereotype threatened group’s mediator score (i.e., ST — Non-ST). Therefore, a positive d
indicates that the stereotype threat group had higher scores on the specified mediator than the
comparison group.

The within-group and between-group design results displayed a very similar pattern. As
shown in Table 7, the number of data points (k) for the within-group results ranged from 3 to 48
and the total Ns ranged from 228 to 2866. The between-group design results were based on a
somewhat smaller number of data points and samples sizes (see Table 8), with the number of
data points ranging from 1 to 18 and the total Ns from 103 to 850. The effect sizes for both the
within- and between-group results covered a similar range of magnitudes and included both
positive and negative effects (between-group design results: 0 = -0.69 — 0.52, within-group
design results: 6 =-0.39 — 0.37). The range for the between-group design effects was slightly
larger than the range for the within-group design effects.

The variance pattern was also comparable for both designs, although these statistics
tended to be larger in the between-group design results. For the within-group design results, the
observed standard deviations (SDg) ranged from 0.30 to 0.94, and true standard deviations (SDs)
ranged from 0.30 to 0.91. For the between-group design results, the observed standard deviations
ranged (SDq) from 0.24 to 1.10, and true standard deviations (SDs) ranged from 0.00 to 1.07.

After accounting for sampling and measurement error the true effect sizes (o) increased, and the
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true standard deviations were generally smaller than the observed standard deviation. For the
within-group design results, sampling and measurement error artifacts explained 6.02 to 66.32
percent of the variance and 6.47 to 100.00 percent of the variance for the between-group design
results. Given the smaller number of data points and lower sample sizes for the between-group
design results, the larger variances in comparison to the within-group design results results are
not too surprising.

The preceding section presented a high-level overview of the pattern of results for the
within and between-group designs. The following sections discuss the findings in relation to each
of the proposed hypotheses. The results are reviewed for both the within- and between- designs
and any differences or similarities are discussed in further detail. The results for a number of the
moderator analyses (e.g., activation levels by stereotyped group) are based on smaller sizes
and/or single studies. They are presented for thoroughness but should be interpreted with

caution.
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Table 7
Overall Within-Group Meta-Analytic Results

Mediator k N d SDy¢ 0 SD; %\Var CVyo CVyg Cl, Cly

Anxiety 48 2866 0.17 0.32 0.19 0.20 66.32 -0.08 0.45 0.09 0.29
Physiological 3 228 0.12 0.94 0.12 0.91 6.02 -1.59 1.84 -12.73 14.04
Arousal

Working Memory 19 1171 -0.39 0.48 -0.39 0.41 28.58 -0.93 0.15 -0.64 -0.15
Distracting 22 1284 0.34 0.60 0.37 0.59 19.64 -0.41 1.16 0.08 0.69
(Negative) Thoughts

Effort 26 1469 0.12 0.43 0.14 0.37 41.98 -0.35 0.62 -0.05 0.33
Performance 8 546 0.05 0.30 0.06 0.2 54.08 -0.23 0.34 -0.23 0.34
Avoidance

Performance 27 1840 -0.17 0.48 -0.19 0.47 25.70 -0.80 0.43 -0.41 0.03

Expectations
Note: k = Number of effect sizes (d values); N = total sample size; d = sample size weighted mean effect size; SDd = sample size weighted standard deviation of
d values; 6 = mean true effect size; SDo = standard deviation of effect sizes; %Var = percent variance accounted for in observed d values due to all corrected
artifacts; CVigand CVgo = 10% and 90% credibility values, respectively; Cl. and Cly = lower and upper bounds, respectively, of the 95% confidence interval
around the corrected mean effect size (J)
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Table 8

Overall Between-Group Meta-Analytic Results

Mediator k N d SDy 0 SD; %Var CVuo CVygo Cl, Cly

Anxiety 12 814 0.47 0.27 0.51 0.10 88.14 0.37 0.65 0.32 0.72
Physiological 1 103 0.54 — 0.54 — — — — 0.13 1.02
Arousal

Working Memory 6 328 -0.69 1.10 -0.69 1.07 6.49 -2.26 0.88 -3.43 0.43
Distracting 6 331 0.45 0.59 0.50 0.58 21.96 -0.36 1.35 -0.18 1.40
(Negative) Thoughts

Effort 16 772 0.07 0.71 0.07 0.71 0.00 -0.87 1.02 -0.34 0.50
Performance 2 100 -0.07 0.24 —0.08 0.00 100.00 -0.08 -0.08 -14.71 14.71
Avoidance

Performance 12 850 —0.60 0.64 —0.68 0.68 15.37 -1.60 0.25 -1.29 -0.19

Expectations

Note: k = Number of effect sizes (d values); N = total sample size; d = sample size weighted mean effect size; SDd = sample size weighted standard deviation of
d values; 6 = mean true effect size; SDo = standard deviation of effect sizes; %Var = percent variance accounted for in observed d values due to all corrected
artifacts; CVipand CVgo = 10% and 90% credibility values, respectively; Cl. and Cly = lower and upper bounds, respectively, of the 95% confidence interval

around the corrected mean effect size (9)
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Affective Mediator Results

Hypotheses 1 and 2 predicted that anxiety and physiological arousal would be higher for
stereotype threatened individuals and that effect sizes would be bigger when affective reactions
were measured by indirect or physiological measures. Support was found for Hypothesis 1;
anxiety was higher for stereotype threatened individuals. This result was consistent for both
within-group and between-group designs, although the magnitude of the effect was stronger for
the between-group (¢ = 0.51) design results, than the within-group (¢ = 0.19) design results.

Results for Hypothesis 2 should be interpreted with caution because the data available
were limited. There were only within-group design three data points (k) and one between-group
design data point. For both designs, physiological arousal was higher for stereotype threatened
individuals (¢ = 0.12 and ¢ = 0.54); however, the confidence intervals were wide and included
zero, thus Hypothesis 2 was not supported.

Hypothesis 3 was not supported; effect sizes were not larger for physiological arousal
when compared to measures of anxiety. For the within-group design results effect sizes for
anxiety and psychological arousal were both small (6 = 0.12 vs. 6 = 0.19), and for physiological
arousal the confidence interval included zero. The effect sizes were larger for the between-group
design results for both anxiety and physiological arousal (6 = 0.46 vs. ¢ = 0.54). However, the
results should be interpreted with caution for physiological arousal since this only reflects the
result of one data point.

Overall, only the results for anxiety were consistent across both within- and between-
designs providing some level of support for affective reactions as mediators in the stereotype
threat-performance relationship, with the results suggesting that exposure to stereotype threat is

related to increased levels of anxiety. The moderator results were mixed across the designs. The
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within-group results suggest that there may be additional moderators, while the between-group
results suggest that much of the variance between the effect sizes is explained by sampling and
measurement error (88.14%).

Cognitive Processes Mediator Results

Hypotheses 4 and 5 focused on the cognitive mediators, working memory and distracting
(negative) thoughts. Hypothesis 4 which predicted that working memory capacity would be
lower for stereotype threatened individuals than for individuals not exposed to stereotype threat
was supported; working memory capacity was lower for the stereotype threatened individuals.
These effects ranged from medium to large across the within-group (6 = -0.39) and between-
group (6 = -0.69) results. However, the between-group design results should not be interpreted
because the confidence interval included zero (95% CI = -3.43 — 0.43). In addition, the large
credibility intervals and small percentage of variance accounted for both within- and between-
group design results suggest the presence of moderators.

Partial support was also found for Hypothesis 5. As predicted, individuals who
experienced stereotype threat had more distracting (negative) thoughts than those who had not
been exposed to stereotype threat. This effect was consistent for both the within-group (o0 = 0.37)
and between-group (0 = 0.50) design results. However, similar to the working memory findings,
the confidence intervals for the between-group effect included zero. Additionally, for both the
within- and between-group effect sizes their credibility intervals overlapped with zero and
variance accounted for was less than 75% suggesting the presence of additional moderations.

Hypothesis 6 and Hypothesis 7 pertained to the presence of moderators for the distracting
(negative) thoughts effects and the results are presented in Table 9 and Table 10. There were a

small number of data points (k = 1 - 3) for the between-group design results, therefore these
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results should be interpreted with caution. Hypothesis 6 was focused on the presence of
monitoring processes operating and predicted that distracting (negative) thoughts would be
higher for stereotype threatened individuals when stereotype threat was activated with subtle
cues. Hypothesis 6 was partially supported; distracting (negative) thoughts were higher for
stereotype threatened individuals when stereotype threat was activated through subtle cues
(within-group ¢ = 0.77, between-group ¢ = 0.70). However, the confidence intervals for the
between-group effect size included zero. Additionally, there was evidence for moderators for
both effects.

Hypothesis 7 was focused on better understanding the suppression process. The
hypothesis predicted that there would be no differences in the level of distracting (negative)
thoughts between stereotype threatened and non-stereotyped threatened individuals when
stereotype was activated with blatant cues. This hypothesis was supported, the effect sizes
approached zero for both within-group (¢ = -0.03) and between-group (6 = 0.11) analyses and the
confidence intervals included zero, suggesting there was no differences in the number of
distracting (negative) thoughts between stereotype and non-stereotyped individuals.

Overall the cognitive process results present a mixed picture for stereotype threat’s
impact on cognitive mediators. Although the within-group effects suggest that mediation likely
occurs through a reduction of working memory function and an increase in distracting (negative)
thoughts, that same result cannot be interpreted as meaningful for the between-group design
findings. The within-group results could help to provide some clarification of the operation of
monitoring and suppression processes. Specifically, when threat was activated with subtle cues,
there were increased levels of distracting (negative) thoughts for stereotype threatened

individuals suggesting that monitoring processes were operating in these scenarios. When
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stereotype was activated with blatant measures, similar levels of distracting (negative) thoughts
were observed between stereotype threatened and non-threated individuals; these results suggests
the presence of suppression processes in these types of scenarios. Although, the pattern for these
effects were consistent across both the within- and between-group design results, the between-
group design results should be interpreted with caution because these are based on a small
number of data points (i.e., only one study) and the confidence intervals for the effect included
zero. Additional data points to test these effects in between-group samples are needed to better

understand how these effects may manifest.
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Table 9

Overall Main Hypotheses Within-Group Moderator Results

Mediator Moderator k N d SDr ) SDo %\Var CVu CVy ClL Cly
Distracting Subtle 10 474 0.69 0.72 0.77 0.74 17.61 -0.26 1.79 0.17 1.64
(Negative)

Thoughts
Moderate 4 259 0.47 0.30 0.51 0.17 72.29 0.23 0.8 -0.02 1.17
Blatant 8 551 —-0.03 0.36 —-0.03 0.29 44.87 -0.45 0.38 -0.37 0.30
Effort Difficult Test 5 297 0.20 0.38 0.23 0.32 46.86 -0.26 0.71 -0.31 0.82
Moderately 15 774 0.18 0.40 0.20 0.33 48.45 -0.24 0.64 -0.05 0.46
Difficult Test

Easy Test 1 29 0.93 — 1.08 — — — — 0.12 3.86
Self-Report 16 870 0.00 0.41 0.00 0.34 45.71 -0.46 0.45 -0.25 0.24
Objective 14 742 0.33 0.39 0.38 0.31 52.07 -0.04 0.79 0.12 0.66
Performance Before Task 15 1061 —0.23 0.48 -0.26 0.47 24.68 -0.89 0.37 -0.58 0.04

Expectation
After Task 5 423 —-0.03 0.53 —-0.04 0.54 17.47 -0.87 0.8 -0.82 0.73

Note: k = Number of effect sizes (d values); N = total sample size; d = sample size weighted mean effect size; SDd = sample size weighted standard deviation of

d values; 6 = mean true effect size; SDJ = standard deviation of effect sizes; %Var = percent variance accounted for in observed d values due to all corrected
artifacts; CVipand CVgo = 10% and 90% credibility values, respectively; Cl. and Cly = lower and upper bounds, respectively, of the 95% confidence interval

around the corrected mean effect size (6)
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Table 10

Overall Main Hypotheses Between-Group Moderator Results

Mediator Moderator k N d SDr 0 SDé %Var CVu CVg Cl_ Cly
Distracting Subtle 3 145 0.63 0.94 0.70 1.00 10.18 -1.19 2.58 -2.82 14.09
(Negative)

Thoughts
Moderate 2 137 0.39 0.08 0.42 0.00 100.00 0.42 0.42 -0.42 1.58
Blatant 1 49 0.10 — 0.11 — — — — -0.52 0.78
Effort Difficult Test 6 261 0.13 0.96 0.15 1.03 10.25 -1.37 1.67 -1.04 1.55
Moderately 4 170 0.39 0.69 0.44 0.71 20.70 -0.71 1.6 -0.82 2.78
Difficult Test

Easy Test 1 29 0.26 — 0.29 — — — — -0.52 1.28
Self-Report 11 614 -0.05 0.72 —-0.05 0.75 14.47 -1.08 0.98 -0.62 0.50
Objective 7 226 0.61 0.63 0.70 0.60 34.93 -0.16 1.56 0.02 1.71
Performance Before Task 4 235 -1.29 0.78 -1.51 0.94 14.93 -3.06 0.03 -14.07 0.10

Expectation
After Task 6 491 —-0.38 0.36 -0.42 0.31 42.51 -0.87 0.03 -0.91 0.58

Note: k = Number of effect sizes (d values); N = total sample size; d = sample size weighted mean effect size; SDd = sample size weighted standard deviation of

d values; 6 = mean true effect size; SDJ = standard deviation of effect sizes; %Var = percent variance accounted for in observed d values due to all corrected
artifacts; CVigand CVgo = 10% and 90% credibility values, respectively; Cl. and Cly = lower and upper bounds, respectively, of the 95% confidence interval

around the corrected mean effect size (J)
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Motivational Processes Mediator Results

Hypotheses 8, 9, 10, 11, 12, and 13 all focused on motivational process mediators.
Specifically, Hypotheses 8, 9, and 10 focused on the effects of effort, Hypothesis 11 focused on
performance orientation, and Hypotheses 12 and 13 focused on performance expectations. The
overall results show that stereotype threatened individuals exerted more effort. The effects sizes
were similar in magnitude for both within- (6 = 0.17) and between-group (o = 0.15) design
results. However, across the results for both designs, the confidence intervals included zero and
there is evidence of moderators for these relationships (i.e., low percentage of variance
accounted for and credibility intervals overlapping with zero).

Hypotheses 8 and 9 predicted that test difficulty would moderate the stereotype threat-
effort relationships. Specifically, Hypothesis 8 predicted that stereotype-threatened and non-
stereotype-threatened groups would differ in their effort levels on difficult tests. As the results
presented in Table 9 and Table 10 show, although the s for both the within- (6 = 0.32) and
between-group (6 = 0.15) design results suggest that stereotype threatened individuals exhibit
increased effort on difficult test compared to non-threatened individuals, the confidence intervals
for both effects overlapped with zero.

Hypothesis 9 predicted that stereotype threatened individuals would exert similar levels
of effort as non-threatened individuals on less difficult (easy) tests. However, because of limited
data this hypothesis was not tested. Only one data point was available for each design type,
therefore the results are presented for thoroughness but should be interpreted with caution. For
both the within- and between-group design results, the effect sizes suggest that effort increases

for stereotype threatened individuals in comparison to non-threatened individuals on less
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difficult tests (within-group ¢ = 1.08, between-group ¢ = 0.29). However, each effect size was
based on one data point and the confidence intervals were quite large and included zero.

Hypothesis 10 predicted that studies that use self-report measures of effort would produce
smaller mean effect sizes for effort than studies that use more objective measures. As the results
presented in Table 9 and Table 10 show, this hypothesis was supported. The results for self-
report measures of effort were close to zero for both within- (6 = -0.02) and between-group (6 = -
0.05) designs, and the confidence intervals included zero. In contrast, when effort was measured
via objective measures, the results indicate small to moderate effects between stereotype threat
and effort. These results were consistent for both the within (6 = 0.38) and between-group (6 =
.70) designs. Taken together the results present a fairly mixed picture when considering
stereotype threat’s relationship to effort. Particularly, stereotype threat seems to have the largest
effect on effort when effort is measured via objective measures. Specifically, there is evidence
that stereotype threatened individuals exhibit increased levels of effort, but they may not be
actively aware of this increased exertion.

Hypothesis 11 predicted that a prevention or avoidance orientation would be most
pronounced for individuals who experience stereotype threat. There were only two data points
available to test this hypothesis in the between-group design so these results should be
interpreted with caution. Support was not found for Hypothesis 11, individuals who experienced
stereotype threat did not have a higher performance avoidance approach than non-stereotype
threatened individuals (within-group ¢ = 0.06, between-group ¢ = -0.08).

The last set of motivational processes mediators focused on performance expectations.
Hypothesis 12 predicted that performance expectations would be lower for individuals who had

experienced stereotype threat in comparison to individuals who did not experience stereotype
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threat. As the results presented in Table 7 and Table 8 show, performance expectations were
lower for stereotype threatened individuals for both the within (6 = -0.19) and between-group (0
=-0.68) design results. Although the pattern of results seem to support the hypothesis the
confidence intervals for the within-group effect included zero. Additionally, for both effect sizes
credibility intervals were wide and included zero suggesting that there are likely moderators for
these relationships.

Hypothesis 13 proposed that the timing of the performance expectation measure would
moderate the stereotype threat-performance expectations relationship. Specifically, studies that
measured performance expectations prior to the completion of the task would produce larger
negative effects than studies that measured performance expectations after the task. However,
both within- and between-group design results are mixed (see Table 8 and Table 9). The within-
group results do not support Hypothesis 13; the effect size for performance expectations
measured before performance was somewhat bigger (6 = -0.26) than the effect size for
performance expectations measured after performance (6 = -0.04). However, both effect sizes
had confidence intervals that included zero. The between-groups findings present a similar
pattern of findings, although the magnitude of effects was larger. When performance
expectations were measured before the task those who experienced stereotype threat had lower
expectations and it was a large effect (6 = -1.51); when expectations were measured after the
task, those who experienced stereotype threat also had lower expectations (o = -0.42), but the
effect size was moderate in size. It is important to note that although the magnitudes seem large,
the confidence intervals for both effect sizes included zero.

Overall the results for the motivational mediators were quite mixed. There is evidence

that effort might mediate the stereotype threat-performance relationship, but this effect is only
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evident under particular circumstances. Specifically, when effort is measured via objective
measures the pattern emerges that stereotype threatened individuals exhibit increased levels of
effort. This pattern was evident in both the within- and between-group design results. There was
no evidence that performance avoidance orientation varied across stereotyped versus non-
stereotype individuals. Last, the results were again mixed for Hypothesis 12. Stereotype
threatened individuals had lower performance expectations than non-threatened individuals, but
this pattern was only observed in the between-group design results. The only results that were
consistent across both the within- and between-group designs were the results for increased
levels of effort observed for stereotype threatened individuals when effort was measured via
objective measures.

Moderator Hypotheses Analyses

Additionally, moderator analyses were conducted to test the final three hypotheses. Hypothesis
14 predicted that mediator effect sizes would be larger for stereotype threatened racial minorities
than stereotype threatened women and older adults. Many of the analyses are based on a
relatively small number of data points (most analyses are based on ks less than 10), and most of
the data points had small Ns. Notably the between-group design results had the smallest sample
sizes and although these results are presented, they should be interpreted with caution. These

results are presented in Table 11 and Table 12.
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Table 11

Within-Group Meta-Analytic Results by Stereotype Threatened Group

Stereotype

Threatened Mediator k N d SDq 0 SD; %Var CVio CVgo Cl, Cly

Group

Women Anxiety 31 1674 0.11 0.31 0.11 0.15 79.34 -0.08 0.31 -0.01 0.24
Physiological Arousal 3 228 0.12 0.94 0.12 0.91 6.02 -1.59 1.84 -12.73 14.04
Working Memory 14 788 -0.39 0.59 —-0.39 0.52 21.89 -1.09 0.32 -0.77 -0.04
Distracting (Negative) 15 912 0.31 0.54 0.34 0.53 22.85 -0.36 1.05 0.01 0.71
Thoughts
Effort 24 1323 0.16 0.39 0.18 0.32 48.60 -0.24 0.6 -0.01 0.37
Performance Avoidance 7 451 0.06 0.34 0.06 0.25 55.21 -0.30 0.43 -0.28 0.42
Performance 17 1006 —-0.10 0.46 —0.11 0.42 32.42 -0.68 0.45 -0.38 0.15
Expectations

Racial . 11 762 0.19 0.30 0.21 0.19 67.83 -0.05 0.47 -0.01 0.43

N Anxiety

Minorities
Working Memory 2 105 —-0.32 0.22 -0.32 0.00 100.00 -0.32 -0.32 -14.04 2.95
Distracting (Negative) 4 226 0.63 0.94 0.70 1.02 8.48 0.97 2.37 -0.95 14.04
Thoughts
Effort 4 127 0.00 0.68 0.00 0.65 28.82 -1.05 1.06 -1.43 1.44
Performance Avoidance 1 95 0.02 — 0.03 — — — — -0.42 0.48
Performance 5 450 —-0.12 0.58 —-0.13 0.6 13.66 -1.06 0.79 -1.03 0.69
Expectations

Older Adults Anxiety 6 430 0.40 0.35 0.43 0.27 47.76 0.09 0.83 0.04 0.89
Working Memory 3 278 -0.42 0.13 —0.42 0.00 100.00 -0.42 -0.42 -0.79 -0.08
Distracting (Negative) 3 146 0.04 0.23 0.04 0.00 100.00 0.04 0.04 -0.6 0.70
Thoughts
Effort 2 162 0.21 0.73 0.24 0.78 9.58 -2.18 2.65 -14.04 14.04
Performance 5 384 —-0.40 0.46 —0.44 0.45 25.12 -1.14 0.25 -1.26 0.20

Expectations

Note: k = Number of effect sizes (d values); N = total sample size; d = sample size weighted mean effect size; SDd = sample size weighted standard deviation of
d values; 6 = mean true effect size; SDJ = standard deviation of effect sizes; %Var = percent variance accounted for in observed d values due to all corrected
artifacts; CVigand CVgo = 10% and 90% credibility values, respectively; Cl. and Cly = lower and upper bounds, respectively, of the 95% confidence interval

around the corrected mean effect size (5)
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Table 12
Between-Group Meta-Analytic Results by Stereotype Threatened Group

Stereotype

Threatened Mediator k N d SDyq 0 SD; %Var CVio CVy Cl, Cly

Group

Women Anxiety 8 608 0.49 0.31 0.53 0.22 58.59 0.22 0.83 0.23 0.85
Working Memory 3 99 0.30 1.26 0.30 1.21 7.91 -1.97 2.58 -14.04 14.04
Distracting (Negative) 3 162 0.40 0.28 0.44 0.03 98.78 0.38 0.51 -0.33 1.48
Thoughts
Effort 12 612 0.11 0.64 0.13 0.65 19.77 -0.79 1.01 -0.33 0.61
Performance 2 100 -0.07 0.24 —-0.08 0.00 100.00 -0.08 -0.08 -14.71 14.71
Avoidance
Performance 6 502 -0.50 0.4 —-0.56 0.37 33.31 -1.11 0.01 -1.16 -0.08
Expectations

Racial . 3 140 0.40 0.11 0.43 0.00 100.00 0.43 0.43 0.11 0.77

. Anxiety

Minorities
Working Memory 1 36 —0.65 — —0.65 — — — — -1.62 0.03
Distracting (Negative) 2 103 0.90 0.93 1.00 1.03 10.11 -2.16 4.17 -14.07 14.07
Thoughts
Effort 5 162 0.24 1.25 0.27 1.36 8.41 -0.182 2.35 -1.71 4.59
Performance 3 138 -0.43 0.66 —-0.49 0.67 21.53 -1.75 0.77 -14.13 1.64

Expectations

Older Adults Anxiety 1 66 0.50 — 0.54 — — — — 0.00 1.21
Physiological Arousal 1 103 0.54 — 0.54 — — — — 0.13 1.02
Working Memory 2 193 -1.22 0.88 -1.22 0.85 3.95 -3.84 1.40 -14.04 14.04
Distracting (Negative) 1 66 -0.13 — -0.14 — — — — -0.70 0.39
Thoughts
Effort 1 66 0.03 — 0.03 — — — — -0.52 0.60
Performance 3 210 -0.95 1.12 -1.09 1.33 5.29 -3.59 1.42 -14.04 3.42

Expectations

Note: k = Number of effect sizes (d values); N = total sample size; d = sample size weighted mean effect size; SDd = sample size weighted standard deviation of
d values; 6 = mean true effect size; SDJ = standard deviation of effect sizes; %Var = percent variance accounted for in observed d values due to all corrected
artifacts; CVigand CVg = 10% and 90% credibility values, respectively; Cl. and Cly = lower and upper bounds, respectively, of the 95% confidence interval
around the corrected mean effect size (5)
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The results for anxiety did not support Hypothesis 14. For the within-group findings, the
effect size for age-based stereotype threat was largest (0 = 0.43), followed by the effect sizes for
race-based stereotype threat (0 = 0.21). The gender-based stereotype threat effect size was
smallest (0 = 0.11). It is also important to note that the confidence intervals included zero for the
gender-based and race-based effect sizes. The results for the between-group findings were
mostly consistent with the within-group findings, with the age-based effect size again being the
largest (0 = 0.54). However, for these findings the gender-based effect size was next (6 = 0.53),
followed by the race-based effect size (6 = 0.43). Although the between-group effect sizes were
larger, they were based on a smaller number of data points. Additionally, the age-based effect
size only consisted of one data point and the confidence interval included zero. Overall, these
results do not support Hypothesis 14; the race-based effect size was not larger than the age and
gender-based effect sizes for the stereotype threat-anxiety relationship.

Only four data points were available to test stereotype threat’s effects on physiological
arousal, three within-group data points for gender-based stereotype threat and one between-group
sample for age-based stereotype threat. Since no race-based effect sizes were available,
Hypothesis 14 could not be tested. However, it is interesting to note that the age-based stereotype
threat effect was again the largest effect (0 = 0.54), while the gender-based effect was small (0 =
0.12), and the confidence interval included zero. Although not specifically predicted, the results
tend to suggest that stereotype threat has the most detrimental effects on older adults’ affective
reactions. Older adults had the highest levels of anxiety and physiological arousal when exposed
to stereotype threat.

The results were mixed across the within- and between-group results for working

memory. For the within-group results, all effect sizes were negative and moderate in size with
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the age-based effect being the largest (6 = -0.42), followed by the gender-based (6 = -0.39), and
race-based (6 = -0.32) effect size. However, the confidence intervals for the race-based effect
size included zero. The pattern of the effect sizes for the between-group results were not
consistent with the within-group results. Although stereotype threat was associated with
decreased working memory capacity for racial minorities (¢ = -0.65) and older adults (6 = -1.65),
working memory capacity increased for women (6 = 0.30). However, all group-based between-
group confidence intervals included zero.

The results were again mixed for stereotype threat’s effects on distracting (negative)
thoughts. Typically, distracting (negative) thoughts tended to increase in the stereotype threat
conditions across each stereotype threatened group. This pattern was true for both gender-based
and race-based effect sizes for within-group (¢ = 0.34, 0.70) and between-group design results (6
= 0.44, 1.00); however, this was not consistent for age-based findings (6 = 0.04, -0.14).
Additionally, only the gender-based within-group stereotype threat effect had confidence
intervals that did not include zero. Overall Hypothesis 14 was not supported for the cognitive
process mediators. The hypothesized pattern of larger effect sizes for race-based results was not
supported and most of the effect sizes were not different from zero.

Hypothesis 14 was not supported for the motivational process mediators. The effect sizes
for all groups and analyses had confidence intervals that included zero and again did not follow
the hypothesized pattern.

Overall, the results did not support Hypothesis 14. The only mediator where the race-
based effect size was larger than the gender and race-based effects was for distracting (negative)
thoughts; however, the confidence interval for the race-based effect size included zero.

Additionally, there was evidence of additional moderators for many of the mediator effect sizes.
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The last set of hypotheses examined moderators for the group-based stereotype findings.
Specifically, Hypothesis 15 predicted that the mediator effect sizes would be largest for women
when stereotype threat was activated using subtle cues. The results for Hypothesis 15 are
presented in Table 13 and Table 14.

The within-group results for gender-based stereotype threat are presented first. The effect
sizes were in the hypothesized direction for anxiety, distracting (negative) thoughts, effort, and
performance expectations. That is, the effect sizes for subtle activation were larger than the effect
sizes for moderate or blatant activation. However, the confidence intervals for the effect sizes for
all activation levels for anxiety, effort, and performance expectations included zero, and the
hypothesis was only supported for distracting (negative) thoughts. This is also consistent with the
overall results for distracting (negative) thoughts, with the most detrimental effects occurring
when stereotype threat was activated in a subtle manner. The trend was slightly different for the
working memory findings, in that the effect size for moderate activation levels was negative and
was the only effect that differed from zero. Additionally, the subtle activation effect size was in
the positive rather than negative direction. However, this effect size is from one small sample (N
= 38). There were no data available to perform the analyses for physiological arousal or
performance avoidance. Overall, Hypothesis 15 was not supported; gender-based effect sizes
were not larger when stereotype threat was activated via subtle cues.

The gender-based stereotype threat between-group results present a less clear picture, and
only the pattern for the distracting (negative) thoughts effect sizes were in the anticipated
direction. Additionally, all of the between-group effect sizes had confidence intervals that

included zero. Consistent with the within-group results the between-group findings did not
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support Hypothesis 15, gender-based effect sizes were not larger when stereotype threat was

activated via subtle cues.
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Table 13
Gender-Based Stereotype Threat Within-Group Meta-Analytic Results by Stereotype Activation Level

Mediator M?_‘if/r;tor k N d SDy 5 SD;,  %Var CVi  CVe ClL Cly
Blatant 7 469 005 018 005 000 10000 005 005 012 023
Anxiety Moderate 14 82 008 028 009 010 8823  -005 023  -009 026
Subtle 10 383 023 047 024 036 4959 -025 074  -011 062
Blatant — — — — — — — — — — —
Physiological Arousal  Moderate 2 143 0.27 1.32 0.27 1.32 3.24 -3.74 4.28 -14.04 14.04
Subtle — — — — — — — — — — —
Blatant 5 343 040 028 040 014 7550 061  -0.18 079  -0.04
Working Memory Moderate 8 407 -0.42 0.79 -0.42 0.74 12.95 -1.47 0.63 -1.24 0.23
Subtle 1 38 0.04 _ 0.04 _ _ — — 060  0.69
Distracting (Negative) B2 7 471 004 039  —004 034 3863 -053 045 -045 036
Thoughts Moderate 4 259 047 030 051 017 7229 023 080  -008 117
Subtle 4 182 100  0.38 112 025 6934 072 1.43 0.33 2.84
Blatant 7 556 001 027 001 016 7240 -022 024 027 029
Effort Moderate 12 529 0.16 037 018 024 6689 -015 052  -010 082
Subtle 5 238 051 052 058 049 3396 -015 165  -017  1.33
Derformance Blatant 3 168 0.04 045 005 041 3551 -073 082  -147 166
. Moderate 4 283 007 032 008 023 5758 -030 046  -050  0.67
Avoidance Subtle . 0 o o o o o - o - o
et Blatant 9 457 004 056 005 054 2594 -070 080  -4300 054
Ei;gggﬁgﬁi Moderate 5 205 -0.14 039  -0.16 026 6554 055 023  -0.74 038
Subtle 3 344 027 037 030 035 2678 -1.70 074  -096 036

Note: k = Number of effect sizes (d values); N = total sample size; d = sample size weighted mean effect size; SDd = sample size weighted standard deviation of
d values; 6 = mean true effect size; SDJ = standard deviation of effect sizes; %Var = percent variance accounted for in observed d values due to all corrected
artifacts; CVipand CVgo = 10% and 90% credibility values, respectively; Cl. and Cly = lower and upper bounds, respectively, of the 95% confidence interval
around the corrected mean effect size (5)
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Table 14
Gender-Based Stereotype Threat Between-Group Meta-Analytic Results by Stereotype Activation Level

Mediator M?_‘lf/r;tor k N d SDq P SD;  %Var CViy  CVe ClL Cly
Blatant 1 170 0.66 — 0.72 — — — — 0.35 1.17
Anxiety Moderate 5 293 0.23 0.19 0.25 0.00 100.00 0.25 0.25 -0.01 0.52
Subtle 2 145 0.82 0.18 0.89 0.00 100.00 0.89 0.89 -1.05 14.08
Physiological Blatant o o o o o o o o o o o
Arousal Moderate — — — — — — — — — — —
Subtle — — — — — — — — — — —
Blatant — — — — — — — — — — —
Working Memory Moderate 3 99 0.30 1.26 0.30 121 7.90 -1.97 2.58 -14.04 14.04
Subtle — — — — — — — — — — —
Distracting Blatant 1 49 0.10 — 0.11 — — — — -0.52 0.78
(Negative) Thoughts Moderate 1 79 0.44 — 0.48 — — — — -0.01 1.08
Subtle 1 34 0.75 — 0.83 — — — — 0.03 2.27
Blatant 3 236 0.10 0.72 0.12 0.78 10.43 -1.35 1.58 -3.56 8.84
Effort Moderate 4 187 0.27 0.39 0.30 0.29 58.41 -0.16 0.77 -0.40 1.13
Subtle 5 189 -0.03 0.89 -0.03 0.93 13.84 -1.45 1.39 -1.50 1.39
Blatant 2 100 -0.07 0.24 -0.08 0.00 100.00 -0.08 -0.08 -14.71 14.71
Performance
Avoidance Moderate T T T T T o o T T T T
Subtle — — — — — — — — — — —
Perf Blatant 2 93 —-0.46 0.44 -0.52 0.35 50.95 -1.61 0.57 -14.67 14.67
Ei;gggﬁgﬁi Moderate 2 89 -058 061l  -0.66 061 2603 -253 121  -1414 1414
Subtle 2 320 -0.49 0.50 —0.55 0.53 10.71 -2.19 1.10 -14.04 14.04

Note: k = Number of effect sizes (d values); N = total sample size; d = sample size weighted mean effect size; SDd = sample size weighted standard deviation of
d values; 6 = mean true effect size; SDJ = standard deviation of effect sizes; %Var = percent variance accounted for in observed d values due to all corrected
artifacts; CVipand CVgo = 10% and 90% credibility values, respectively; Cl. and Cly = lower and upper bounds, respectively, of the 95% confidence interval
around the corrected mean effect size (5)
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Hypothesis 16 predicted that the mediator effect sizes would be largest for racial
minorities when stereotype threat was activated using moderate cues. As can be seen in Table 15
and Table 16, there were not sufficient data available across the moderator categories to test
Hypothesis 16. The most data were available for subtle stereotype threat activation, but data for
blatant and moderate activation levels were not consistently available. Although there were no
specific hypotheses for age-based stereotype threat and activation levels, these results are
presented in Table 17 and Table 18 for the sake of completeness. Interestingly, similar to the
race-based stereotype threat results, data were available for most mediators for subtle activation,
but not for moderate and blatant activation. The availability of more data points for the mediators
when stereotype threat is activated via subtle cues is noteworthy. This findings and potential

implications are discussed in the discussion.
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Table 15
Race-Based Stereotype Threat Within-Group Meta-Analytic Results by Stereotype Activation Level

Mediator Moderator Level  k N d SDq 0 SDs %\Var CVo CVgo ClL Cly
Blatant — — — — — — — — — — —
Anxiety Moderate 1 86 0.50 — 0.54 — — — — 0.07 1.12
Subtle 10 779 0.18 0.27 0.19 0.16 70.56 0.03 0.41 -0.02 0.41
Physiological Blatant o o o o o o o o o - -
Arousal Moderate — — — — — — — — — — —
Subtle — — — — — — — — — — —
Blatant 1 69 -0.21 — —-0.21 — — — — -0.71 0.26
Working Memory Moderate — — — — — — — — — — —
Subtle 1 36 —0.54 — —0.54 — — — — -1.43 0.12
. . Blatant 1 80 0.02 — 0.02 — — — — -0.46 0.51
Distracting
(Negative) Thoughts Moderate N o - - o . o L . . o
Subtle 3 146 0.96 1.04 1.08 1.17 8.66 -1.12 3.29 -2.39 14.04
Blatant — — — — — — — — — — —
Effort Moderate 1 36 -0.05 — —-0.06 — — — — -0.83 0.70
Subtle 3 91 0.02 0.85 0.03 0.86 19.46 -1.45 1.39 -14.11 1411
Performance Blatant o o o o - - - - o o o
Avoidance Moderate N o o o o o o o o o -
Subtle 1 198 —-0.19 — —0.21 — — — — -0.54 0.10
Blatant 2 122 -0.75 0.82 —-0.85 0.91 10.68 -3.66 1.97 -14.04  14.04
Performance
Moderate — — — — — — — — — — —

Expectations Subtle 3 328 012  0.25 013 018 5970 -021 047 059 091

Note: k = Number of effect sizes (d values); N = total sample size; d = sample size weighted mean effect size; SDd = sample size weighted standard deviation of
d values; 6 = mean true effect size; SDJ = standard deviation of effect sizes; %Var = percent variance accounted for in observed d values due to all corrected
artifacts; CVipand CVgo = 10% and 90% credibility values, respectively; Cl. and Cly = lower and upper bounds, respectively, of the 95% confidence interval
around the corrected mean effect size (5)
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Table 16
Race-Based Stereotype Threat Between-Group Meta-Analytic Results by Stereotype Activation Level

Moderator

Mediator Level k N d SDy 0 SDs %\Var CVuo CVg Cl, Cly
Blatant — — — — — — — — — — —
Anxiety Moderate 1 36 0.53 — 0.57 — — — — -0.14 1.59
Subtle 2 104 0.35 0.08 0.38 0.00 100.00 0.38 0.38 -0.42 1.41
Physiological Blatant o o o o o o o o o - o
Arousal Moderate — — — — — — — — — — —
Subtle — — — — — — — — — — —
Blatant — — — — — — — — — — —
Working Memory Moderate 1 36 -0.65 — -0.65 — — — — -1.62 0.03
Subtle — — — — — — — — — — —
Distracting Blatant o Y . o - o o o o . o
(Negative) Thoughts Moderate 1 58 0.32 — 0.35 — — — — -0.22 1.01
Subtle 1 45 1.64 — 1.94 — — — — 0.72 14.04
Blatant — — — — — — — — — — —
Effort Moderate 1 48 0.05 — 0.06 — — — — -0.67 0.74
Subtle 4 114 0.32 1.53 0.36 1.69 6.42 -2.41 3.13 -5.71 14.07
Performance Blatant o o o o o o o o o o o
Avoidance Moderate o o o o o o o o o o o
Subtle — — — — — — — — — — —
Perf Blatant — — — — — — — — — — —
Ei;gégzgﬁes Moderate 1 58 0.06  — 0.06 — - - — 052 067
Subtle 2 80 -0.79 0.64 —0.90 0.64 28.95 -2.85 1.06 -1411  14.11

Note: k = Number of effect sizes (d values); N = total sample size; d = sample size weighted mean effect size; SDd = sample size weighted standard deviation of
d values; 6 = mean true effect size; SDJ = standard deviation of effect sizes; %Var = percent variance accounted for in observed d values due to all corrected
artifacts; CVipand CVgo = 10% and 90% credibility values, respectively; Cl. and Cly = lower and upper bounds, respectively, of the 95% confidence interval
around the corrected mean effect size (5)
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Table 17
Age-Based Stereotype Threat Within-Group Meta-Analytic Results by Stereotype Activation Level

Mediator Moderator Level  k N d SDq ) SDs %Var CVio CVao ClL Cly
Blatant 4 323 0.49 0.38 0.53 0.33 36.61 -0.01 1.06 -0.13 1.39
Anxiety Moderate — — — — — — — — — —
Subtle 2 107 0.15 0.04 0.16 0.00 100.00 0.16 0.16 -0.21 0.55
Physiological Blatant o o o o o o o o - o
Arousal Moderate — — — — — — — — — — —
Subtle — — — — — — — — — — —
Blatant — — — — — — — — — — —
Working Memory Moderate 2 168 -0.34 0.09 -0.34 0.00 100.00 -0.34 -0.34 -1.42 0.50
Subtle 1 110 —0.54 — —0.54 — — — — -1.00 -0.14
. . Blatant — — — — — — — — — — —
Distractin
(Negative?Thoughts Moderate o o - > - . " - - L o
Subtle 3 146 0.04 0.23 0.04 0.00 100.00 0.04 0.04 -0.60 0.70
Blatant 197 0.63 — 0.72 — — — — 022 137
Effort Moderate — — — — — — — — — — —
Subtle 1 65 —0.42 — —0.48 — — — — -1.17 0.08
Performance Blatant o o o o o o o o o o o
Avoidance Moderate o o T T T o T o o o T
Subtle — — — — — — — — — — —
Perf Blatant — — — — — — — — — — —
ertormance Moderate 2 168  —024 024 —027 01 8521  -058 005 -14.04 14.04

Expectations Subtle 3 216 052 061 -059 064 1573  -1.79 062  -14.04 124

Note: k = Number of effect sizes (d values); N = total sample size; d = sample size weighted mean effect size; SDd = sample size weighted standard deviation of
d values; 6 = mean true effect size; SDJ = standard deviation of effect sizes; %Var = percent variance accounted for in observed d values due to all corrected
artifacts; CVipand CVgo = 10% and 90% credibility values, respectively; Cl. and Cly = lower and upper bounds, respectively, of the 95% confidence interval
around the corrected mean effect size (5)
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Table 18

Age-Based Stereotype Threat Between-Group Meta-Analytic Results by Stereotype Activation Level

Mediator Moderator Level  k N d SDq 0 SDs %Var CVo CVgo ClL Cly
Blatant — — — — — — — — — — —
Anxiety Moderate — — — — — — — — — — —
Subtle 1 66 0.50 — 0.54 — — — — 0.00 1.22
Physiological Blatant o o o o o o o o o o o
Arousal Moderate — — — — — — — — — — —
Subtle 1 103 0.54 — 0.54 — — — — 0.13 1.02
Blatant — — — — — — — — — — —
Working Memory Moderate 1 84 -1.93 — -1.93 — — — — -5.93 -0.98
Subtle 1 109 —0.67 — —0.67 — — — — -1.18 -0.26
. . Blatant — — — — — — — — — — —
Distractin
(Negative?Thoughts Moderate o . o o o o o o o . -
Subtle 1 66 —0.13 — —0.14 — — — — -0.70 0.39
Blatant — — — — — — — — — — —
Effort Moderate — — — — — — — — — — —
Subtle 1 66 0.03 — 0.03 — — — — -0.52 0.60
Performance Blatant o o o o o o o o o o o
Avoidance Moderate o o o o o o o o o o o
Subtle — — — — — — — — — — —
Perf Blatant — — — — — — — — — — —
Ei;gégzgﬁes Moderate 1 8  -020 — 02  — — — — 074 025
Subtle 2 126 —1.44 1.25 -1.72 1.66 5.75 -6.85 3.40 -14.05  14.05

Note: k = Number of effect sizes (d values); N = total sample size; d = sample size weighted mean effect size; SDd = sample size weighted standard deviation of
d values; 6 = mean true effect size; SDJ = standard deviation of effect sizes; %Var = percent variance accounted for in observed d values due to all corrected
artifacts; CVipand CVgo = 10% and 90% credibility values, respectively; Cl. and Cly = lower and upper bounds, respectively, of the 95% confidence interval
around the corrected mean effect size (5)
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Summary of Results

To aid in presenting a summary of the results, the overall within and between-group effect sizes
are presented in Figure 6. This figure plots the effect size for each mediator for each level of
analysis to help provide a visual comparison of the magnitude and direction of the various effect
sizes. As can be seen in the figure, most mediator effect sizes were in the hypothesized direction
and the pattern of effect sizes was similar across the within- and between-group results.
Specifically, stereotype threatened individuals had higher levels of anxiety and physiological
arousal, more distracting (negative) thoughts, and demonstrated increased levels of effort than
non-stereotype threatened individuals. They also had lower working memory capacity and
decreased performance expectations. The performance avoidance effect sizes were the only
results that did not follow the hypothesized pattern for both within- and between-group findings,
in that the within-group effect was positive and the between-group effect size was negative.
However, both of these effect sizes were small and their confidence intervals included zero.
Generally, the between-group effect sizes were larger in magnitude than the within-group effect
sizes. Although many of the between-group effects were larger than the within-group effects,
many of these effects were based on a smaller number of data points with overall smaller sample

sizes and their confidence intervals included zero.
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Figure 6. Overall mediator effect sizes *Denotes that confidence intervals do not include zero.
+The effect sizes for Working Memory and Performance Expectations were reversed to ease the

interpretation.

An overview of the findings for each hypothesis is presented in Table 19. Overall the
affective mediator results provided the most consistent evidence for being mediators of the
stereotype threat-performance relationship. Anxiety was higher for stereotype threatened
individuals and this effect was consistent for both within- and between-group design results.
Additionally, the between-group results for physiological arousal also provides some evidence

that affective reactions are higher for stereotype threatened individual. However, this finding was

not supported in the within-group design results.
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Table 19
Summary of Results by Hypothesis

Hypothesis

Results

H1: Anxiety will be higher in stereotype threatened
individuals.

H2: Physiological arousal will be higher in stereotype
threatened individuals.

H3: The mean effect size for physiological arousal
will be larger than the effect size for anxiety for
stereotype threatened individuals.

H4: Working memory capacity will be lower in
stereotype threatened individuals than individuals not
exposed to stereotype threat.

H5: Stereotype threatened individuals will have more
distracting (negative) than individuals not exposed to
stereotype threat.

H6: When stereotype threat is activated using subtle
cues, stereotype threatened individuals will have more
distracting (negative) thoughts as individuals not
exposed to stereotype threat.

H7: When stereotype threat is activated using blatant
cues, stereotype threatened individuals and
individuals not exposed to stereotype threat will have
a similar number of distracting (negative) thoughts.

H8: Stereotype threatened individuals will exhibit
increased effort on difficult tests compared to non-
threatened individuals.

H9: Stereotype threatened and non-threatened
individuals will not differ in levels of effort on easy
tests.

H10: Studies that use self-report measures of effort
will produce smaller mean effect sizes for effort than
studies that use more objective (e.g., items completed)
measures.

H11: Prevention-focus and avoidance orientation will
be higher in stereotype threatened individuals
compared to non-threatened individuals.

H12: Performance expectations will be lower in
stereotype threatened individuals compared to non-
threatened individuals.

H13: Studies that measure performance expectations
prior to the completion of the task will produce larger
mean effect sizes than studies that measure
performance expectations after task completion.

Supported — Supported for both within and between-group
results.

Not supported — Effect size approached zero for within-
group results. Between-group results were based on one data
point (k).

Not Supported — Effect sizes were not larger for
physiological arousal than anxiety.

Supported — Supported for within-group results; effect size in
hypothesized direction for between-group results, but
confidence interval included zero.

Supported — Supported for within-group results; effect size in
hypothesized direction for between-group results, but
confidence interval included zero.

Supported — Supported for within-group results; effect size in
hypothesized direction for between-group results, but
confidence intervals included zero.

Supported — Supported for both within and between-group
results. Between-group results were based on one data point.

Not Supported — Effect sizes were in predicted direction for
both within and between-group results; however, confidence
intervals included zero.

Supported — Supported for both within and between-group
results. These results were based on one sample.

Supported — Supported for both within and between-group
results.

Not Supported — Prevention-focus and avoidance orientation
was not higher for stereotype threatened individuals compared
to non-threatened individuals. Between-group results were
based on only two samples.

Supported — Supported for between-group results, effect size
in hypothesized direction for within-group results, but
confidence intervals included zero.

Not Supported — Effect sizes were in predicted direction for
both within and between-group results; however, confidence
intervals included zero.
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Hypothesis Results

H14: Mediator effect size differences will be larger Not Supported —Mixed pattern of results across the different
for stereotype threatened racial minorities than mediators (See Figure 7 and Figure 8)

stereotype threatened women and older adults.

H15: For women, the mediator effect sizes will be Not Supported — Gender-based effect sizes were not larger
largest when stereotype threat is activated using when stereotype threat was activated with subtle cues

subtle cues.

H16: For racial minorities, the mediator effect sizes Not Tested — Sufficient data were not available across the
will be largest when stereotype threat is activated activation levels for race-based effects.

using moderate cues.

The cognitive processes mediator findings also provide support for these types of
processes being mediators of the stereotype threat-performance relationships. Working memory
was lower for stereotype threatened individuals and distracting (negative) thoughts were higher
for this group. Additionally, the moderator analyses suggest monitoring processes are activated
when subtle cues are used and suppression processes are operating when blatant activation cues
are leveraged. However, this support was only evident for the within-group findings.

Lastly, the mixed results for the motivational process mediators present more nuanced
evidence for these types of processes being mediators of the stereotype threat-performance
relationships. Based on the current meta-analysis results, performance avoidance is likely not a
mediator of the stereotype threat-performance relationship. It is unclear if performance
expectations are mediators of the stereotype threat-performance relationships because lowered
expectations for the stereotype threat group were only observed for the between-group findings.
The results for effort suggest that it may also impact the stereotype threat-performance
relationship through increased levels of exerted effort, but this effect was only evident when
effort was operationalized using objective rather than self-report measures.

The within and between-group results by stereotype threatened group are presented in Figure 7

and Figure 8. The overall effect size for each mediator is also included in the graphs. In
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summary, the magnitudes of the effects vary, the findings for each group are largely consistent
with the overall results. Anxiety, physiological arousal, and distracting (negative) thoughts were
generally higher for stereotype threatened individuals, and working memory and performance
expectations were generally lower for the stereotype threatened groups. Little to no stereotype
threat effects were observed for effort and performance avoidance. However, these findings
should be interpreted cautiously as many of these effects were based on a smaller number of data
points with overall smaller sample sizes and their confidence intervals included zero.
Additionally, although a number of moderators were explored, the results across many of the

findings suggest the presence of additional moderators.
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Figure 7. Within-group effect sizes by stereotype group. *Denotes that confidence intervals do
not include zero
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DISCUSSION AND CONCLUSION

The goal of the current meta-analysis was to provide a qualitative and quantitative review
of the mediators of the stereotype threat-test performance relationship. The current work builds
on previous meta-analyses that documented evidence of a stereotype threat-performance
relationship (Lamont et al., 2015; Nguyen & Ryan, 2008; Shewach et al., 2019) by investigating
those factors that may connect stereotype threat to overall decreased test performance.
Specifically, building on models proposed by Smith (2004), Schmader et al. (2008), and
Pennington et al. (2016) the dissertation explored the degree to which affective, cognitive, and
motivational mediators were impacted by stereotype threat. The purpose for exploring these
relationships was to build a better understanding of the mediators of stereotype threat effects and
inform a strategy for targeted interventions to combat stereotype threat.

The current meta-analysis presents results for both within-group and between-group
designs. Figure 5 presents the different comparison groups that are included in within- and
between-group designs. In the current study investigating the impact of stereotype threat across
both design types was used to fully understand the nature of stereotype threat’s effects. Within-
group designs would allow us to test if stereotype threat is operating within a stereotyped group
(e.g., women experiencing threat in mathematics testing situations). Between-group results
essentially test the Group (stereotyped group [e.g., African Americans] vs. non-stereotyped
group [e.g., Whites]) by Condition (stereotype threat vs. non-stereotype threat) interaction that is
typically included in stereotype threat studies. These analyses are leveraged to help us better
understand if stereotype threat explains group differences (e.g., Black-White cognitive ability
test score differences). In the current study it was hypothesized that both within-group and

between-group design effect sizes would follow the same hypothesized pattern. That is, if there
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were differences in levels of the mediator variables for stereotype threatened groups vs. non-
stereotype threatened groups these differences would be observed for both within- and between-
group design results. However, it was expected that between-group results would be larger than
the within-group results because differences on the variables of interest could be caused by
stereotype threat, as well as a number of other factors related to belonging to a certain
demographic group (e.g., women, African-American). Therefore, when taken to the between-
group level of analyses any observed differences may be attributed to stereotype threat plus any
factors related to belonging to each group.

Overall when the results are looked at in aggregate, the combined effect sizes follow the
hypothesized pattern with the size of between-group effects being moderate while the within-
group effect was smaller (see Figure 9). Additionally, the majority of the effect sizes followed
the expected pattern (see Figure 6); stereotype threat impacted many of the proposed mediators
and the effects tended to be larger for between-group effects. However, because a number of the
effects had confidence intervals that included zero only two of the mediators should be
interpreted. These are the main effect results for anxiety and the test operationalization
moderator results for effort. For these effects both the within- and between group effects were
meaningful (i.e., confidence intervals did not include zero) and as hypothesized the effect sizes
followed the expected magnitude pattern with the between-group effects being larger than the

within-group effects.
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Figure 9. Aggregate within- and between-group design effect sizes. +The effect sizes for
Working Memory and Performance Expectations were reversed to ease the interpretation.

However, although four of the other six mediators (working memory, distracting
thoughts, physiological arousal, and performance expectations) followed a similar pattern many
of these effects should not be interpreted as meaningful because the confidence intervals
included zero. It is interesting to note that anxiety and effort had the most data points available to
test for these effects, since confidence intervals tend to narrow as the number of data points
increases it is not too surprising that these effects were the only meaningful effects. This seems
to suggest that the lack of interpretable effects for the other mediators is likely because of
second-order sampling error, that is the limited number of samples across many of the mediators
limits the ability to detect meaningful effects.

Given the lack of consistent and meaningful effects across the seven mediators it is
difficult to provide conclusive guidance on the development of intervention strategies that could

target specific mediators. Consequently, the remaining parts of the discussion will first focus on
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the implications of the anxiety and efforts results, then the discussion will highlight limitations as
well as future research directions given the current results.
Review of Mediator Results
The purpose of the current meta-analysis was to determine the magnitude of a stereotype threat’s
effects on a number of proposed affective, cognitive, and motivation mediators. The purpose for
exploring these effects was to determine the relative impact of stereotype threat on each mediator
and subsequently create a framework for prioritizing intervention strategies that would target the
negative impact of stereotype threat. However, given the wide-ranging and inconsistent pattern
for the within- and between-group design results, the picture of stereotype threat’s impact on
these mediators remains largely unclear and there is still uncertainty on the direction forward.
However, the results for anxiety and effort offer a promising starting point for understanding
stereotype threat’s mediator landscape. The implications for these results are discussed in further
detail below.
The Negative Impact of Anxiety

Targeting anxiety is a possible avenue forward when looking to combat stereotype threat’s
negative effects. Stereotype threat’s effects on anxiety were the most consistent effects in the
current meta-analysis. The results of the meta-analyses demonstrate that anxiety was higher for
those individuals exposed to stereotype threat, compared to those not exposed to stereotype
threat. Stereotype threat’s negative effects on anxiety were observed across both within- and
between-group design results (see Table 7 and Table 8) and a similar pattern can also be
observed when investigating these effects across the various subgroup analyses (see Table 11

and Table 12).
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Anxiety’s link to performance in a stereotype threat context can be understood through
Eysenck et al.’s (2007) attentional control theory. The theory proposes that anxiety may affect
performance effectiveness by interfering with processing efficiency. Efficiency is defined as the
relationship between performance effectiveness and the effort or resources used to reach
effectiveness (Eysenck & Calvo, 1992). Therefore, as anxiety increases more resources and
effort are needed and subsequently used to reach performance effectiveness and as result
performance efficiency decreases. This decrease in efficiency is likely particularly detrimental in
high-stakes testing situations where the tests are difficult and oftentimes accompanied with a
time limit.

It is alsp important to note that the effects of anxiety can be far-reaching and have an
impact on a number of other mediators. Anxiety inhibits performance by reducing an
individual’s attentional control resources as they are focused on and distracted by the source of
the anxiety (e.g., stereotype threat) rather than the task. A stimulus-driven attentional system
drives these shifts in attention. Ideally individuals would be leveraging a goal-directed
attentional system which is driven by an individual’s expectations, knowledge, and goals rather
than threat stimuli in the environment (Eysenck et al. 2007). Therefore, as anxiety increases
individuals may have less control over their negative thoughts, be more distracted, and be more
likely to direct their effort and motivation in a non-effective manner. As a result, the negative
effects of anxiety likely have a cascading effect as they lead to negative consequences for other
key processes.

The Complex Role of Effort

Consistent with much of the previous work exploring the stereotype threat and effort

relationship the results were null across both the within and between-group results (within-group:
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0 =0.14, Cl =-0.05 — 0.33; between-group: 6 = 0.07; Cl = -0.34 — 0.50), suggesting that effort is
neither higher nor lower in stereotype threatened groups. These results are none too surprising
given that effort has been proposed to both increase (motivation to not fail and confirm a
negative stereotype) and decrease (through self-handicapping behaviors) in stereotype threat
scenarios. However, how effort is measured (self-report vs. objective measures) and the nature of
the tasks (difficult vs. easy) has further complicated the understanding of the stereotype threat-
effort relationship.

Although the results investigating effort levels on tasks of varying difficulty were
inconclusive, the results investigating measurement type provides some clarity on understanding
effort as a stereotype threat mediator When effort is measured via self-report measures, there is
no difference between stereotype threatened and non-stereotype threatened individuals.
However, when effort was measured via objective measures (e.g., counting the number of items
individuals completed during a designated test time), there is evidence that stereotype threatened
individuals exhibit higher levels of effort. This pattern was consistent across both the within- and
between-group design results (6 = 0.38, 0.70). Additionally, in line with the hypothesis, the
between-group effect size was larger than the within-group effect.

The effort measurement type results begin to bring some clarity to the stereotype threat-
effort relationship. If individuals are in fact exhibiting higher levels of effort in stereotype threat
scenarios, as the objective measure results suggest, but are not seeing the payoff of their efforts
they may be unwilling to admit on a self-report measure that they were working hard and putting
effort towards a given task. Additionally, Jamieson and Harkins (2008) proposed that although
individuals may exhibit increased effort in stereotype threat scenarios, they may actually be

engaging in behaviors that are counterproductive and could hinder their performance. That is, as
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individuals increase their effort on a task they may be less likely to pick-up on cues that they are
making mistakes and could struggle to course correct to eliminate their mistakes. As a result,
although effort is higher the increased energy is in vain because it is being directed in an
inefficient manner.
Practical Implications

Strategies to combat the negative effects of stereotype threat have been explored since
Steele and Aronson’s (1995) seminal article, when the authors removed the cue that asked
participants to provide their race before an exam. The purpose of the present study was to inform
the strategies that are used to combat the effects of stereotype threat. Although the results did not
provide conclusive results for the evidence of many of the proposed mediators, the results for
anxiety suggest that it is a promising avenue to begin addressing stereotype threat effects.
Additionally, the findings for effort imply that it may be another promising area to target with
interventions.

Combatting Anxiety

Anxiety is likely inherent in any type of evaluation context, and its effects are particularly
detrimental in high-stakes testing situations (von der Embse et al., 2017). When addressing
general test anxiety interventions that focus on behavioral, cognitive, and skill-based strategies
have proven effective (Ergene, 2003; Lovett & Nelson, 2017; von Der Embse, Barterian, &
Segool, 2013). Thus, an effective strategy that targets stereotype threat’s effects on anxiety will
need to incorporate these components as well as incorporating tactics that are specific to the
stereotype threat experience. Specifically targeting components of the evaluation environment
that trigger the heightened state of arousal and anxiety is key. For example, Steele and Aronson

(1995) and Danaher and Crandall (2008) found that by simply not asking questions of race or
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gender identification questions prior to a test resulted in a significant reduction in typical
stereotype threats effects on test performance. When Steele and Aronson (Study 4) tested the
effect of removing the requirement to indicate race before a test in an experimental setting the
non-threatened groups performance was more than a standard deviation higher than the
threatened group (d = 1.09); when Danaher and Crandall replicated this experiment in a real-
world test settings they found that changing the timing of asking demographic questions (i.e.,
moving the question after the test) reduced male-female test score differences by 33%. These
results provide a case for the value in removing cues that might heighten individuals’ awareness
of their group identity. Heightening awareness of a group identity could impact an individual’s
awareness of being evaluated based on negative stereotypes tied to that identity; however, when
a negatively stereotyped group identity is not brought to the forefront of the individual’s
attention it could result in decreased levels of arousal for these individuals and subsequently have
a positive impact on test performance.

Redirecting Effort

The current study revealed that individuals who were exposed to stereotype threat
demonstrated higher levels of effort when completing tasks. However, this effect was only seen
when effort was measured via objective measures rather than self-report measures. Therefore,
although individuals may be exhibiting higher levels of effort, they may not necessarily be
cognizant or willing to admit the additional energy they are directing towards a task.

Higher levels of effort may inherently seem like a positive outcome, and this is likely true
across a number of scenarios, but past stereotype threat research has demonstrated that higher
levels of effort could actually be damaging. Jamieson and Harkins’ (2007, 2009) mere effort

theory hypothesizes that stereotype threatened individuals are motivated to perform well on tasks
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so they do not confirm negative stereotypes. That is, they will demonstrate increased levels of
effort to quickly respond to problems and quickly move to the next to complete as many
problems as possible in a given timeframe. However, as an individual is putting forth increased
effort the stereotype threatened individual may lean on their dominant responses and may not
adequately adjust when a situation or problem requires a different approach, especially if they
are not given enough time to correct their actions. As a result, although these individuals are
motivated to succeed and are putting in the effort, stereotype threat negatively impacts the
performance of individuals on novel tasks that require a different approach to solving a problem.
Consequently, in these types of situations instructing stereotype threatened individuals to “Work
smarter, not harder,” is likely good advice. In line with this advice, Jamieson and Harkins (2009)
found that providing test-takers a clear outline on the different problem-types on a test and the
need to use different strategies to solve the different types of problems eliminated test
performance differences between threatened and non-threatened female test-takers. Therefore,
one line of defense against the negative implications that are the result of misaligned effort may
be to explicitly state in instructions to test-takers what they should expect in the test ahead so that
they can appropriately prepare and align the necessary energy.
Limitations

Meta-analytic techniques are touted for their comprehensive approach to addressing and
exploring important phenomenon but they are not without their limitations. The current study
focused on testing specific hypotheses related to the mediators of stereotype threat; however, a
notable limitation is second-order sampling error (Hunter & Schmidt, 2004). Although
stereotype threat as a construct has been studied quite extensively, the work investigating the

different proposed mediators has not been as comprehensive. For example, although a large
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number of studies that could possibly be included in the current meta-analysis were identified, a
number of them had to be excluded because they did not measure the necessary mediators or did
not include the statistical information to compute effect sizes for the mediators that were of
interest for the current study. One observation was that much attention has been placed test
performance as the key criterion in stereotype threat research. As a result, although many of the
variables of interest (e.g., anxiety, working memory, effort) were mentioned across different
stereotype threat studies because they were not the focal point of a study the results for some of
the secondary variables (i.e., mediator) were not reported.

The current study could be at risk of second-order sampling error. That is, the studies
included in the current meta-analysis may not be a “good” representation of possible studies
investigating the relationships between stereotype threat and the different mediators. Although
second-order sampling error is likely not going to be entirely eliminated, when the meta-analytic
sample is small the likelihood of second-order sampling error increases and negatively impacts
the ability to estimate the population effect and variance. Attempts were made to obtain a
complete and full set of data points. First, a broad search was used to ensure the dataset was
comprehensive. When variables were mentioned in studies but not included in the reports, study
authors were contacted. However, the attempts to gather the data were not always successful
(e.g., seventy-two authors were contacted regarding missing study data, but only eleven
responded to requested with the necessary data).

The tendency to treat stereotype threat as a panacea for all subgroup differences makes it
a particularly visible target for skepticism. This visibility highlights the importance of taking
publication bias quite seriously (Ryan & Nguyen, 2017). First, attempts were made to be as

comprehensive as possible and roughly a third of the included studies were from non-published
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research reports (26 of 80 reports, 32.5%). Although substantial effort was put forth to identify
all possible studies for the meta-analysis, there is still some risk that studies could have been
overlooked, so as a next step, a number of analyses were conducted to test for publication bias
and the majority of these results suggest that publication bias is not a major concern in the
current meta-analysis (see Table 6).

Although several efforts were made to ensure the dataset was as comprehensive as
possible, some of the mediator variables did not have many data points. This may be because the
research in this area has not uncovered significant results and as a result have not been published.
However, it is more likely that there has simply not been substantial exploration in these areas
because of the novelty of some of these variables (i.e., performance avoidance) or the difficulty
in capturing these types of measures (i.e., physiological arousal). Additionally, as research in
this area grows it will also allow for further exploration of the different moderators that may
impact the stereotype threat-mediator relationships. Exploration of these moderator relationships
was an additional area where a limited number of data points impacted the ability to draw
conclusions and exploring these moderators presents another topic for future research.

The current study tested for a number of different moderators, those specific to particular
mediators (e.g., measurement timing for performance expectations), as well as moderators that
were expected to impact all the mediators (e.g., stereotype target). Similar to Nguyen and Ryan
(2008), hierarchical moderator analyses were conducted to test for group-based and activation
effects. A small number of data points limited the ability to test for a number of these effects.
Additionally, even after accounting for different moderators the results revealed that additional
moderators might exist (because the percent of observed variance being accounted for was less

than 75%).
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Another potential concern may be the decision to only test the IV-mediator relationship in the
current meta-analysis (Step 1 in Figure 3). That is, the purpose of the current meta-analysis was
to test for mediators of the stereotype threat-performance relationship. Traditionally, tests for
mediation (Baron & Kenny, 1986) include a test of the I\VV-DV relationship (e.g., stereotype
threat to performance, Step 2 in Figure 3), a test of the I\VV-mediator relationship (e.g., stereotype
threat to proposed affective, cognitive, and motivational mediators. Step 1 in Figure 3), a test of
the mediator-DV relationship (e.g., proposed mediators to performance, Step 3 in Figure 3), and
finally a test of the IV to DV relationship accounting for the proposed mediators (Step 4 in
Figure 3). Although this approach for testing for mediation is disputed (MacKinnon & Fairchild,
2009; O’Rourke & MacKinnon, 2018), it does provide a useful model for understanding the
different relationships that impact the mediation process.

Using Baron and Kenny’s (1986) step-by-step mediation model as a guide is also helpful
in understanding the current state of the literature and where they may be gaps in the exploration
of different relationships. A number of meta-analysis have established the link between
stereotype threat and performance (Lamont et al., 2015; Nguyen & Ryan, 2008; Shewach et al.,
2019), and the link between the proposed mediators and performance have also been established
(e.g., der Embse, Jester, Roy, & Post, 2017; Hausknecht et al., 2004; Oberauer, Schulze,
Wilhelm, & SR, 2005; von Unsworth & Engle, 2005;). The lack of any reviews that quantified
the 1\VV-mediator relationship for the stereotype threat-performance relationship prompted the
current meta-analysis. The current meta-analysis only focused on the IVV-mediator relationship
and did not test the full mediation model therefore there is still a necessity to test the full

mediational model including all the steps. However, given the results of the current meta-
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analysis and the still unclear picture of stereotype threat’s impact on a number of mediators this
is likely an opportunity for future research rather than a question to address now.

Future Research
The current study aimed to advance the stereotype threat literature by providing a qualitative and
quantitative review of the mediators of stereotype threat effects. Specifically, to date there have
only been qualitative reviews of stereotype threat effects and their potential mediators
(Pennington et al., 2016; Schmader et al., 2008; Smith, 2004). The current study moves past a
qualitative review and provides a preliminary summary of the magnitudes of the proposed
mediators (see Figure 6). Although the present study addresses a critical gap in the literature,
there are still a number of areas of future research. These areas are discussed below.

The notable lack of a clear pattern of results across the within- and between-group design
findings highlights a dearth of research across many of the mediators. In particular, although
both performance avoidance and physiological arousal have been proposed as potential
mediators of the stereotype threat-performance relationship the research in these areas is
somewhat lacking. As noted previously, measures of physiological arousal often require
extensive equipment and training that may not be feasible for many researchers. Additionally,
this work has largely been confined to laboratory settings. However, recent advances in
technology have opened opportunities to leverage physiological measures with less interference
and in more applied settings (Ganster, Crain, & Brossoit, 2018). With these advances there are
likely opportunities for stereotype threat research to capitalize on these technologies. For
example, it may be possible for research participants to wear devices (e.g., FitBit, Apple Watch)
during testing scenarios to measure the impact stereotype threat has on heartrate, blood pressure,

and a number of other physiological responses. Additionally, sending message through these
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devices may be one way to target and mitigate threat (e.g., targeting anxiety through messages to
breathe and remain focused).

Targeting how individuals approach a stereotype threatening scenario has been one
proposed way to mitigate the deleterious effects of stereotype threat. Indeed, past research has
demonstrated that since stereotype threatened individuals are likely to adopt a performance
avoidance approach, when testing scenarios are framed in an avoidant manner (e.g., encouraging
an approach that focuses on minimizing or avoiding errors rather than promoting finding the
correct answer) stereotype threatened individuals work more effectively and have more positive
test outcomes (Chalabaev et al., 2012). Additionally, Alter, Aronosn, Darley, Rodriguea, & Rube
(2009) found when stereotype threat was reframed as challenge where one can achieve rather
than a threat that one should avoid, stereotype threat effects were reduced. Despite these positive
outcomes the current study did not find evidence for performance avoidance being a mediator of
stereotype threat. It is important to note that this finding is based on a fairly small number of data
points (within-group k = 8, between-group k = 2). The smaller number of data points may be due
to how performance avoidance is operationalized in studies. Performance avoidance is often
included in stereotype threat research as an additional experimental condition (Chalabaev et al.,
2012; Finnigan & Corker, 2016) and not tested as an outcome variable. Although performance
avoidance focused strategies have proved fruitful it is still unclear if the performance avoidance
approach is the true mediator that is operating. Therefore, an area of future research may be to
include performance avoidance and approach measures with stereotype threat manipulations to
more clearly understand how stereotype threat is impacting these processes.

The impetus for the current study was the recognition of the lack of interventions to

address stereotype threat in applied settings, specifically employment settings. Although the
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current meta-analysis hoped to inform the creation of targeted interventions, the lack of
consistent findings suggest that more work needs to be done in understanding the mediational
processes before intervention research can be truly effective. Therefore, research investigating
the efficacy of interventions is likely further in the future. It will also be important that these
interventions are tested in the appropriate settings. Much of the work investigating the efficacy
of interventions have been tested in laboratory or educational settings and not with working adult
populations. Recently, Shewach et al. (2019) investigated study setting (laboratory vs.
operational samples) as a moderator for the stereotype threat-performance relationship and only
identified four operational samples in comparison to 177 laboratory samples. Additionally, in the
current meta-analysis study setting was coded and only three samples in the dataset were
conducted in an operational setting. This lack of research in operational settings highlights the
need to consider organizational demands as stereotype threat research continues to grow. It will
also be important that stereotype threat interventions are designed to work and accommodate the
demands and expectations of organizational testing settings.

Additionally, as the efficacy of these interventions are explored it will be important to
determine their efficacy across different stereotype threatened groups. Nguyen and Ryan (2008)
noted the differential impact of stereotype threat on women and ethnic minorities and speculated
that these different groups may react to stereotype threat in different manners. There were a
limited number of datapoints available for these analyses so Hypothesis 15 and Hypothesis 16
could not be fully explored in the current study, but results do point to potentially different
experiences. Specifically, stereotype threat may negatively impact women through its effects on

cognitive mediators, while it may be impacting older adults through affective processes. These
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results highlight the importance of understanding what interventions strategies will be most
impactful to different groups.

Finally, the current study focused on stereotype threat effects on mediators in ability
testing scenarios; however, stereotype threat implications are not just limited to the test setting.
Stereotype threat effects have been demonstrated for athletic ability (Stone et al., 1999), driving
(Jonaisse, Gagnon, & Voloaca, 2013), social, (Bosson et al., 2004) and management skills
(Flanagan, 2015) amongst others. Therefore, there is an opportunity to explore mediators when
stereotype threat manifest in these settings. Ostensibly, there are likely some mediators that
operate across these different settings (e.g., anxiety in driving and cognitive testing settings),
additionally there is also a possibility that these other experiences of stereotype threat likely elicit
a different set of responses (e.g., Beilock et al., 2006) and future research can explore how these
reactions manifest and how these experiences may differ across different operationalizations of
stereotype threat.

Conclusion
There is a well-documented history of stereotype threat effects across a number of different
settings and stereotyped groups. Although there has been some progress, strategies to mitigate
stereotype threat have not been broadly successful. This lack of progress may be due to
premature attempts to target stereotype threat without fully understanding the process that
underlie these effects. The current dissertation sought to push forward the progress of stereotype
threat interventions by providing direction on what processes should be targeted through
intervention strategies. However, given the lack of a consistent pattern of results across the
within- and between-group findings the understanding of stereotype threat’s impact on a variety

of mediators remains largely unclear. These results (or lack thereof) point to a need for a more
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targeted approach to studying stercotype threat’s impact past just its negative impact on test
performance. The link between stereotype threat and performance has been determined (although
there are still some critics regarding the magnitude of the impact) and it is now time to move
forward and seek to build a more comprehensive and detailed understanding of the phenomenon.
Continued work in understanding stereotype threat’s effect on affective, cognitive, and
motivational mediators will advance progress in understanding this attention-grabbing, yet not
fully understood topic and hopefully move us further in addressing subgroup differences in high-

stakes testing settings.
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APPEDNIX A

Stereotype Threat Mediators Coding Sheet

Cell | Label Definition Values
A CODED
B Coding Number
Meta-Analysis Article | Article number in the
C
Number present study
D Meta-Analysis Sample number in the
Sample Number present study
E Full Reference APA reference
F Study Year
The sample number (i.e., if
Studv Samole there is more than one
G Y b sample for a study, list the
Number . i
number here) and time point
(if relevant)
1 = anxiety
2 = physiological arousal
3 = negative thoughts
. . 4 = working memory
H Mediator List the type of mediator 5 = effort
examined _ i .
6 = prevention/avoidance
focus
7 = performance
expectations
. Describe how mediator was
Mediator .
measured (e.g., with a
| Measurement . .
e questionnaire, measured
Description S
implicitly)
Mediator Scale
J I
Description
1 = indirect/implicit
(physiological- blood
. kin
Mediator : . pressure, s :
K Measurement Method Describe how mediator was | conductance, facial

Code

measured

expression, stimuli
responsiveness)

2 = self-report

3 =task
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Cell | Label Definition Values
4 = other (describe)
1 = before performance
L Mediator Describe when mediator 2 = after performance
Measurement Timing | when measured 3 =concurrent
4 = no performance
M Mediator Mean Mean for mediator across
groups
N Mediator SD Stan_dard deviation for
mediator across groups
Sample size of group 1
O EleLR & (stereotype threat group)
P Group 1 Mediator Mediator mean for
Mean stereotype threatened group
Standard deviation for
Q EleLp & &l stereotype threatened group
Sample size of group 2
R Group 2n (non-stereotype threat
group)
Group 2 Mediator Mediator mean for non-
S
Mean stereotype threatened group
T Group 2 SD Standard deviation for non-
stereotype threatened group
Other statistic if
U effect sizes are not t, F, value
provided
v B Description of previous
value
d Effect Size
X Description of effect
size
Mediator Scale . N
Y Reliability Mediator scale reliability
Mediator Type of . N
Z Reliability List the type of reliability
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Cell | Label Definition Values
Describe how stereotype
N threat was activated (e.g.,
AA Stereotype activation asked race before test
interacted with only males)
N 1= blatant
AB Stereotype activation Lev_el o_f Stereotype 5 = moderate
code Activation _
3 = subtle
Description of task (e.qg.,
. Stroop, verbal ability test,
AC VesxDEe e mathematics test, golf
exercise)
1 = gender-based
Description of the 2 = race-based
AD VL0 SeiEa) 28 stereotype targeted 3 = age-based
4 = Other (describe)
Negatively Stereotype | Negatively Stereotype
AE
Group Group
AF Control Group Control Group
1 = Individual
. .. . 2 = Group
AG Test Setting Individual vs. Group Setting 3 = not listed
4 = Both
Laboratory vs. Operational | 1=Lab
AH Test Purpose (Decision making) setting 2 = Operational
1= very difficult
Al Test difficulty Level of test difficulty 2 = moderately difficult
3 = easy
List whether study is cross-
Al Design sectional, longitudinal,
experience-sampling, etc.
Description if study is iR
AK Design Group within-subgroup or 1__W'thm subgroup
b 2 = between-groups
etween-groups
AL Country Country where study
conducted
*
AM N *use the smallest Sample size

numbers.
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Cell | Label Definition Values
AN Sample description Descrip_tion of the sample
population
1 =domain ID
2 =group ID
3 = ability level
AO Selection Criteria - Selected for level of 4 =both ID levels
Identification Level identification (Domain or 5 = ability and domain ID
group) level
6 = ability and group ID
level
stereotype 0=no
dorsement/ 1 = stereotype
AP in endorsement
nowledge for _
selection 2 = stereotype knowledge
3 = both
AQ n-male Number of males
AR n-female Number of females
AS n-White Number of whites
AT n-minorities Number of minorities
AU Mean Age
AV [, Field where study published
journal title
AW | Published Study Is the study published?
AX Amber's Notes Add any comments/notes
AY Coders Notes Add any comments/notes
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Table of Effect Sizes for Each Mediator

APPENDIX B

. Group Group Design
Study Mediator d in on Group
Abrams, Crisp, Marques, Fagg, Bedford, & Anxiety 0.66 49 48 Within
Provias, (2008) Study 1a
Abrams, Crisp, Marques, Fagg, Bedford, & Anxiety 0.37 26 25 Within
Provias, (2008) Study 1b
Abrams, Eller, & Bryant (2006) Effort 0.63 49 48 Within
Allen (2012) Physiological -0.13 44 41 Within
Arousal
Allen (2012) Working Memory 0.01 44 41 Within
Allen (2012) Distracting 0.52 44 41 Within
(Negative) Thoughts
Anyeji (2013) Study 1 Anxiety -0.04 32 32 Within
Beaton, Tougas, Rinfret, Huard, & Delisle Performance -0.06 22 23 Within
(2007) Study 2 Expectations
Beaton, Tougas, Rinfret, Huard, & Delisle Anxiety 0.80 22 23 Within
(2007) Study 2
Beilock, Rydell, & McConnell (2007) Study 1 Working Memory -0.61 14 14 Within
Beilock, Rydell, & McConnell (2007) Study 3 Distracting -0.57 33 42 Within
(Negative) Thoughts
Beilock, Rydell, & McConnell (2007) Study 3 Working Memory -0.64 15 15 Within
Beilock, Rydell, & McConnell (2007) Study 4 Working Memory -0.70 30 30 Within
Berjot, Roland-Levy, & Girault-Lidvan (2011) Distracting 2.09 22 22 Within
(Negative) Thoughts
Berjot, Roland-Levy, & Girault-Lidvan (2011) Effort -0.63 22 22 Within
Berjot, Roland-Levy, & Girault-Lidvan (2011) Distracting 1.67 22 23 Between
(Negative) Thoughts
Berjot, Roland-Levy, & Girault-Lidvan (2011) Effort -1.34 22 23 Between
Bouazzaoui, Follenfant, Ric, Fay, Croizet, Performance -0.46 46 46 Within
Atzeni, & Taconnat (2015) Expectations
Boucher, Rydell, & Murphy (2015) Performance -1.23 30 30 Between
Expectations
Boucher, Rydell, & Murphy (2015) Effort -1.10 30 30 Between
Boucher, Rydell, & Murphy (2015) Study 1 Anxiety 0.76 60 60 Between
Brodish (2008) Physiological -0.41 47 47 Within
Arousal
Brodish (2008) Working Memory -0.40 47 47 Within
Brodish (2008) Study 1 Performance -0.27 47 47 Within
Avoidance
Brodish (2008) Study 2 Anxiety 0.42 47 47 Within
Brodish (2008) Study 2 Performance 0.40 47 47 Within
Avoidance
Brown & Day (2006) Effort -0.05 19 17 Within
Brown & Day (2006) Effort 0.05 19 29 Between
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. Grou Grou Design
Study Mediator d in P on P Grogp
Cadinu, Maass, Frigerio, Impagliazzo, & Performance -0.02 32 32 Within
Latinotti (2003) Study 1 Expectations
Cadinu, Maass, Frigerio, Impagliazzo, & Performance -1.46 25 25 Within
Latinotti (2003) Study 2 Expectations
Cadinu, Maass, Rosabianca, & Kiesner (2005) Distracting 0.67 30 30 Within
(Negative) Thoughts
Carr & Steele (2009) Distracting 0.70 14 14 Within
(Negative) Thoughts
Carr & Steele (2009) Distracting 0.77 14 20 Between
(Negative) Thoughts
Carr & Steele (2009) Study 1 Effort 1.40 14 14 Within
Carr & Steele (2009) Study 1 Effort 0.84 14 20 Between
Carr & Steele (2009) Study 2 Effort 0.91 13 18 Within
Carr & Steele (2009) Study 2 Effort 0.90 13 17 Between
Chasteen (2005) Distracting 0.02 19 19 Within
(Negative) Thoughts
Conway-Klaassen (2010) Performance 0.66 20 20 Within
Avoidance
Cotting (2003) Study 1 Anxiety 0.29 52 58 Within
Cotting (2003) Study 2 Anxiety 0.01 40 62 Within
Delgado & Prieto (2008) Study 1 Anxiety 0.67 89 81 Between
Delgado & Prieto (2008) Study 1 Anxiety 0.01 89 79 Within
Desrichard & Kopetz (2005) Performance -1.26 30 30 Within
Expectations
Desrichard & Kdpetz (2005) Performance -2.40 30 30 Between
Expectations
Dinella (2004) Study 1 Anxiety 0.26 62 49 Between
Dinella (2004) Study 1 Anxiety -0.28 62 60 Within
Fernandez (2007) Distracting -0.01 32 31 Within
(Negative) Thoughts
Fernandez (2007) Performance 0.05 32 31 Within
Expectations
Fernandez (2007) Study 1 Anxiety 0.16 32 31 Within
Foote (2000) Study 1 Distracting 0.08 40 40 Within
(Negative) Thoughts
Foote (2000) Study 1 Effort 0.36 40 40 Within
Foote (2000) Study 1 Anxiety -0.02 40 40 Within
Foote (2000) Study 1 Distracting 0.44 40 39 Between
(Negative) Thoughts
Foote (2000) Study 1 Effort 0.53 40 39 Between
Foote (2000) Study 1 Anxiety 0.29 40 39 Between
Forbes, Leitner, Duran-Jordan, Magerman, Distracting 0.32 33 25 Between
Schmader, & Allen (2014) (Negative) Thoughts
Forbes, Leitner, Duran-Jordan, Magerman, Performance 0.06 33 25 Between
Schmader, & Allen (2014) Expectations
Good, Woodzicka, & Wingfield (2010) Study  Anxiety 1.13 18 7 Between

1
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. Grou Grou Design
Study Mediator d in P on P Grogp
Good, Woodzicka, & Wingfield (2010) Study  Anxiety 0.26 18 15 Within
la
Good, Woodzicka, & Wingfield (2010) Study  Anxiety 0.53 18 16 Within
1b
Grand, Ryan, Schmitt, & Hmurovic (2011) Effort -0.14 120 113 Within
Grand, Ryan, Schmitt, & Hmurovic (2011) Effort -0.17 120 52 Between
Hall (2012) Performance -0.19 26 26 Within
Expectations
Hall (2012) Study la Anxiety -0.20 26 26 Within
Hall (2012) Study 1b Anxiety 0.34 26 26 Within
Hardee Bailey (2004) Distracting 0.04 19 22 Within
(Negative) Thoughts
Hardee Bailey (2004) Performance -0.69 19 22 Within
Expectations
Hardee Bailey (2004) Distracting 0.11 19 30 Between
(Negative) Thoughts
Hardee Bailey (2004) Performance -0.99 19 30 Between
Expectations
Harder (2000) Study 1 Anxiety 0.96 9 10 Within
Hess, Hinson, & Hodges (2009) Physiological 0.54 52 51 Between
Arousal
Howard (2005) Working Memory -0.21 36 33 Within
Howard (2005) Performance -0.26 37 35 Within
Expectations
Inzlicht & Ben-Zeev (2003) Study la Anxiety -0.34 11 12 Within
Inzlicht & Ben-Zeev (2003) Study 1b Anxiety 0.02 13 15 Within
Inzlicht & Ben-Zeev (2003) Study 1c Anxiety 0.05 12 12 Within
Inzlicht & Ben-Zeev (2003) Study 1d Anxiety 0.27 14 15 Within
Inzlicht & Kang (2010) Working Memory 0.59 15 13 Between
Jamieson & Harkins (2007) Study 1 Performance -0.16 20 20 Within
Expectations
Jamieson & Harkins (2007) Study 1 Effort -0.31 20 20 Within
Jamieson & Harkins (2007) Study 1 Performance -0.11 20 20 Between
Expectations
Jamieson & Harkins (2007) Study 1 Effort 0.14 20 20 Between
Jamieson & Harkins (2007) Study 1 Anxiety -0.04 20 20 Within
Jamieson & Harkins (2007) Study 1 Working Memory 0.98 20 20 Within
Jamieson & Harkins (2007) Study 1 Anxiety -0.16 20 20 Between
Jamieson & Harkins (2007) Study 1 [BT] Working Memory 1.28 20 20 Between
Jamieson & Harkins (2007) Study 2 Anxiety -0.15 18 18 Within
Jamieson & Harkins (2007) Study 2 Performance -0.03 18 18 Within
Expectations
Jamieson & Harkins (2007) Study 2 Effort 0.16 18 18 Within
Jamieson & Harkins (2007) Study 2 Working Memory 0.29 18 18 Within
Jamieson & Harkins (2007) Study 3 Anxiety 0.21 18 18 Within
Jamieson & Harkins (2007) Study 3 Performance 0.45 18 18 Within

Expectations
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. Grou Grou Design
Study Mediator d in P on P Grogp
Jamieson & Harkins (2007) Study 3 Effort 0.15 18 18 Within
Jamieson & Harkins (2007) Study 3 Working Memory 0.62 18 18 Within
Jamieson & Harkins (2009) Study 1 Effort 0.58 16 16 Within
Jamieson & Harkins (2009) Study 1 Effort -0.40 16 16 Between
Jamieson & Harkins (2009) Study 1 Anxiety -0.02 16 16 Within
Jamieson & Harkins (2009) Study 1 Anxiety 0.19 16 16 Between
Jamieson & Harkins (2009) Study 2 Effort 0.19 32 32 Within
Jamieson & Harkins (2011) Working Memory -1.13 32 32 Within
Jamieson & Harkins (2011) Effort -0.59 32 32 Within
John-Henderson, Rheinschmidt, & Mendoza- Physiological 1.59 25 24 Within
Denton (2015) Arousal
Johns, Inzlicht, , & Schmader (2008) Working Memory -0.69 40 41 Within
Kang & Chasteen (2009) Study 1 Distracting -0.23 20 22 Within
(Negative) Thoughts
Kang & Chasteen (2009) Study 1 Anxiety 0.19 20 22 Within
Keller & Bless (2008) Performance 0.12 30 30 Within
Avoidance
Keller & Dauenheimer (2003) Performance 0.00 19 16 Within
Avoidance
Keller & Dauenheimer (2003) Anxiety 0.34 19 16 Within
Keller & Dauenheimer (2003) Effort 0.51 19 16 Within
Keller (2002) Performance -0.92 16 16 Between
Expectations
Keller (2002) Performance -0.08 16 21 Within
Expectations
Keller (2002) Effort 0.26 16 21 Within
Keller (2002) Effort 0.07 16 16 Between
Krotenberg (2003) Distracting 0.22 42 40 Within
(Negative) Thoughts
Krotenberg (2003) Study 1a Anxiety 0.40 25 23 Within
Krotenberg (2003) Study 1b Anxiety -0.12 17 17 Within
Lu, Feng, Tian, Yu, Hong, & Zheng (2015) Distracting 0.63 38 38 Within
(Negative) Thoughts
Lu, Feng, Tian, Yu, Hong, & Zheng (2015) Anxiety 0.54 38 38 Within
Mangels, Good, Whiteman, , Maniscalco, & Anxiety 0.93 16 18 Within
Dweck (2012) Study 1
Marx, Stapel, & Muller (2005) Study 1 Performance -1.22 16 16 Within
Expectations
Marx, Stapel, & Muller (2005) Study 1 Distracting 0.71 16 16 Within
(Negative) Thoughts
Marx, Stapel, & Muller (2005) Study 2 Distracting 1.40 39 38 Within
(Negative) Thoughts
Mazerolle, Régner, Morisset, Rigalleau, & Working Memory -0.68 54 55 Between
Huguet (2012) Study 1
Mazerolle, Régner, Morisset, Rigalleau, & Working Memory -0.54 54 56 Within

Huguet (2012) Study 1
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. Grou Grou Design
Study Mediator d in P on P Grogp
Mclntyre, Lord, Gresky, Ten Eyck, Frye, & Performance -0.24 44 17 Between
Bond Jr (2005) Expectations
McKay (1999) Performance -0.10 51 52 Within
Expectations
McKay (1999) Anxiety -0.14 51 52 Within
Mrazek, Chin, Schmader, Hartson, Smallwood,  Distracting 0.64 21 22 Within
& Schooler (2011) (Negative) Thoughts
Newman (2004) Performance -1.13 26 27 Between
Expectations
Nguyen, O'Neal, & Ryan (2003) Study 1 Anxiety 0.51 43 43 Within
O'Brien & Hummert (2006) Study 1 Anxiety -0.17 29 28 Within
O'Malley (2012) Study 1 Performance 0.15 15 14 Within
Avoidance
O'Malley (2012) Study 1 Performance 0.26 15 6 Between
Avoidance
O'Malley (2012) Study 2 Performance -0.24 50 49 Within
Avoidance
O'Malley (2012) Study 2 Performance -0.16 50 29 Between
Avoidance
Oswald & Harvey (2000) Distracting 0.78 22 23 Within
(Negative) Thoughts
Oswald & Harvey (2000) Effort 0.42 18 18 Within
Pearson (2006) Distracting 0.02 40 40 Within
(Negative) Thoughts
Prather (2005) Effort 0.08 55 59 Within
Prather (2005) Study 1 Anxiety -0.23 55 59 Within
Rivero-Conil (2009) Study 1 Anxiety -0.07 37 41 Within
Rydell & Boucher (2009) Working Memory -0.43 70 70 Within
Rydell, Van Loo, & Boucher (2013) Distracting -0.01 45 45 Within
(Negative) Thoughts
Rydell, Van Loo, Loo, & Boucher (2013) Distracting -0.40 40 41 Within
(Negative) Thoughts
Salinas (1998) Performance -0.27 18 9 Within
Expectations
Salinas (1998) Effort 0.24 18 9 Within
Salinas (1998) Anxiety 0.29 18 9 Within
Salinas (1998) Performance -0.17 18 9 Between
Expectations
Salinas (1998) Effort 1.02 18 9 Between
Salinas (1998) Anxiety 0.26 18 9 Between
Schmader & Johns (2003) Study 1 Anxiety 0.52 14 17 Between
Schmader & Johns (2003) Study 1 Working Memory -1.19 14 17 Between
Schmader & Johns (2003) Study 1 Anxiety 0.02 14 14 Within
Schmader & Johns (2003) Study 1 Working Memory -1.66 14 14 Within
Schmader & Johns (2003) Study 2 Working Memory -0.55 18 18 Within
Schmader & Johns (2003) Study 2 Anxiety 0.70 16 17 Within
Schmader & Johns (2003) Study 2 Anxiety 0.54 16 20 Between
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. Grou Grou Design
Study Mediator d in P on P Grogp
Schmader & Johns (2003) Study 2 Working Memory -0.66 18 18 Between
Schmader & Johns (2003) Study 3 Anxiety 0.38 13 15 Within
Schmader & Johns (2003) Study 3 Working Memory -1.19 14 14 Within
Schmader, Forbes, Zhang, & Mendes (2009) Anxiety 0.39 37 40 Between
Study 1
Schmader, Forbes, Zhang, & Mendes (2009) Anxiety -0.06 61 50 Within
Study 3
Schuster, Martiny, & Schmader (2015) Working Memory 0.04 19 19 Within
Scott (2012) Study 1 Anxiety -0.19 30 30 Within
Seibt & Forster (2004) Effort 0.95 14 15 Within
Seibt & Forster (2004) Effort 0.26 14 15 Between
Seitchik, Jamieson, & Harkins (2014) Study 1 Effort 0.42 18 18 Within
Seitchik, Jamieson, & Harkins (2014) Study 1 Effort 0.19 18 18 Between
Simmons (2010) Performance -0.05 48 48 Within
Expectations
Smeding, Dumas, Loose, & Régner (2013) Performance -0.19 131 136 Within
Expectations
Smeding, Dumas, Loose, & Régner (2013) Performance -0.32 131 129 Between
Expectations
Smith & White (2002) Performance -0.35 17 20 Within
Expectations
Smith & White (2002) Effort 0.31 17 19 Within
Spencer (2005) Performance -0.36 20 20 Within
Expectations
Spencer (2005) Effort -0.31 20 20 Within
Spencer (2005) Anxiety -0.01 20 20 Within
Spencer, Steele, & Quinn (1999) Study 3 Distracting 0.34 18 18 Within
(Negative) Thoughts
Spencer, Steele, & Quinn (1999) Study 3 Performance -0.80 18 18 Within
Expectations
Spencer, Steele, & Quinn (1999) Study 3 Anxiety 0.57 18 18 Within
Steele & Aronson (1995) Study 2 Distracting 1.66 10 10 Within
(Negative) Thoughts
Steele & Aronson (1995) Study 2 Effort 1.18 10 10 Within
Steele & Aronson (1995) Study 2 Effort 1.60 10 10 Between
Steele & Aronson (1995) Study 4 Effort 171 11 11 Between
Stein (2001) Distracting 0.22 30 36 Within
(Negative) Thoughts
Stein (2001) Performance 0.06 30 34 Within
Expectations
Stein (2001) Effort -0.42 30 35 Within
Stein (2001) Anxiety 0.13 30 35 Within
Stein (2001) Performance -0.60 30 36 Between
Expectations
Stein (2001) Effort 0.03 30 36 Between
Stein (2001) Anxiety 0.51 30 36 Between
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. Grou Grou Design
Study Mediator d in P on P Grogp
Stein (2001) Distracting -0.13 30 36 Between
(Negative) Thoughts
Swift, Abrams, & Marques (2013) Study 2 Anxiety 0.72 59 59 Within
Taillandier-Schmitt, Esnard, & Mokounkolo Performance 1.47 25 15 Within
(2012) Expectations
Taillandier-Schmitt, Esnard, & Mokounkolo Anxiety -0.11 25 15 Within
(2012)
Thoman, White, Yamawaki, & Koishi (2008) Performance 0.54 19 25 Within
Expectations
Thoman, White, Yamawaki, & Koishi (2008) Effort 0.25 19 25 Within
Thoman, White, Yamawaki, & Koishi (2008) Anxiety 0.03 19 25 Within
Wasserberg (2009) Study 2 Performance -0.19 101 97 Within
Avoidance
Wasserberg (2009) Study 2 Performance 0.28 101 97 Within
Expectations
Wasserberg (2009) Study 2 Anxiety 0.44 101 97 Within
Wong (2014) Study 1 Performance -0.07 42 42 Within
Expectations
Wong (2014) Study 1 Performance -0.20 42 42 Between
Expectations
Wong (2014) Study 1 Working Memory -1.95 42 42 Between
Wong (2014) Study 1 Working Memory -0.28 42 42 Within
Wong (2014) Study 2 Performance -0.41 42 42 Within
Expectations
Wong (2014) Study 2 Working Memory -0.41 42 42 Within
Woodcock (2014) Effort -0.07 64 65 Within
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APPENDIX C

Study Effect Sizes Forest Plots by Analysis Level

Wasserberg (2009) Study 21 X
Thoman, White, Yamawaki, & Koishi (2008) Study 11 *

Taillandier-Schmitt, Esnard, & Mokounkolo (2012) Study 1
Swift, Abrams, & Marques (2013) Study 21
Stein (2001) Study 1 [WI] —_—
Spencer, Steele, & Qluinn (1999) Study 3 T
Spencer (2005) Study 1 o
Scott (2012) Study 1 —_——
Schmader, Forbes, Zhang, & Mendes (2009) Study 3 S e—
Schmader & Johns (2003) Study 3 1 T
Schmader & Johns (2003) Study 2 [Wi] !
Schmader & Johns (2003) Study 1 *
Salinas (1998) Study 1 W1+ X
Rivero-Conil (2009) Study 1 R
Prather (2005) Study 1 ———
O'Brien & Hummert (2006) Study 11 S E—
Mguyen, O'MNeal, & Ryan (2003) Study 11 e —
Mckay (1999) Study 1 . —

Mangels, Good, Whiteman, , Maniscalco, & Dweck, . (2012) Study 1 X
Lu, Feng, Tian, Yu, Hong, & Zheng (2015) Study 1 |
Krotenberg (2003) Study 1b [WI] 1 -
Krotenberg (2003) Study 1a [WI] 1 L S—
Keller & Dauenheimer (2003) Study 1
Kang & Chasteen (2009) Study 1+
Jamieson & Harkins (2009} Study 1 [Wi]
Jamieson & Harkins (2007) Study 3
Jamieson & Harkins (2007) Study 2 .

Sample

Inzlicht & Ben-Zeev (2003) Study 1d
Inzlicht & Ben-Zeev (2003) Study 1c
Inzlicht & Ben-Zeew (2003) Study 1b
Inzlicht & Ben-Zeev (2003) Study 1a1

a3
[}
.
I
Jamieson & Harkins (2007} Study 1 [Wi] ‘:
-
I
.
I

Harder (2000) Study 1
Hall (2012) Study 1b —_—
Hall (2012} Study 1a —_— ]
Good, Woodzicka, & Wingfield (2010) Study 10 [WI] T
Good, Woodzicka, & Wingfield (2010) Study 1a [Wi] 4 :
Foote (2000} Study 1 [BW] 1 —_—
Fernandez (2007) Study 1 —_—
Dinella (2004) Study 1 [WI] . a———
Delgado & Prieto (2008) Study 1 [WIi] 4 —_——
Cotting (2003) Study 2 1 . —
Cotting (2003) Study 1 1 _—
Brodish (2008) Study 2 —_—
Beaton, Tougas, Rinfret, Huard, & Delisle (2007) Study 2 |
Anyeji (2013) Study 1 1 I
Abrams, Crisp, Marques, Fagg, Bedford, & Provias, (2008) Study 1b+ ]
Abrams, Crisp, Marques, Fagg, Bedford, & Provias, (2008) Stady ‘IIEI b
verall

; X 1
Standardized Mean Difference (d)

Figure C 1. Forest plot for anxiety within-group effect sizes

160



Sample

Stein (2001) Study 1 [BW] 1

Schmader, Forbes, Zhang, & Mendes (2009) Study 1

Schmader & Johns (2003) Study 2 [BW] 1

Schmader & Johns (2003) Study 1 1

Salinas (1998) Study 1 [BW] 1

Jamieson & Harkins (2009) Study 1 [BW]

Jamieson & Harkins (2007) Study 1 [BW]

Good, Woodzicka, & Winafield (2010) Study 1 [BW] 1

Foote (2000) Study 1 W] 4

Dinella (2004) Study 1 [BW] 1

Delgado & Prieto (2008) Study 1 [BW] 1
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Cwerall q
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: —_——
| I —
: ——
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Figure C2. Forest plot for anxiety between-group results
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John-Henderson, Rheinschmidt, & Mendoza-Denton (2015) 1 i |—°—|
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E_ 1
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Figure C3. Forest plot for physiological arousal within-group effect sizes
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Hess, Hinson, & Hodges (2008) 1

Cwerall 7
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Figure C4 . Forest plot for physiological arousal between-group effect sizes
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Sample

Waong (2014) Study 2 [Wi]

Schuster, Martiny, & Schmader (2015)

1
-—.—:-
1
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Wong (2014) Study 1 [WI] 7 S —
— e
1
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Rydell & Boucher (2009) 1 —— i
Mazerolle, Réagner, Morisset, Rigalleau, & Huguet (2012) Study 1 [WI] —_— E
Johns, Inzlicht, | & Schmader (2008) _ E
Jamieson & Harkins (2011) 7 —_— i
Jamieson & Harkins (2007) Study 3 [Wi] 1 '-E—'—'
Jamieson & Harkins (2007) Study 2 [Wi] 1 '—E—'—'
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]
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Figure C5. Forest plot for working memory within-group effect sizes
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Figure C6. Forest plot for working memory between-group effect sizes
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Figure C7. Forest plot for distracting (negative) thoughts within-group effect sizes
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Figure C8. Forest plot for distracting (negative) thoughts between-group effect sizes
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Figure C9. Forest plot for effort within-group effect sizes
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Figure C10. Forest plot for effort between-group effect sizes
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Figure C11. Forest plot for performance avoidance within-group effect sizes
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Figure C12. Forest plot for performance avoidance between-group effect sizes
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Figure C13. Forest plot for performance expectations within-group effect sizes
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Figure C14. Forest plot for performance expectations between-group effect sizes
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