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Years before teen talk Barbie uttered the phrase “Math class 
is tough!” scholars tried to understand and explain gender dif-
ferences in math and science performance. Gender differences 
in visual-spatial ability (Baenninger & Newcombe, 1995; Gray, 
1981; Terlecki, Newcombe, & Little, 2007), differential parent 
and teacher stereotype-based expectations (Jacobs, 1991; Jacobs 
& Eccles, 1992), and negative gender stereotypes regarding the 
mathematical ability of females are just some of the theories that 
have since been used to explain sex differences in mathematics. 
Regardless of which theory one might deem to be more plausible, 
there appears to be a systemic weeding out of females and ethnic 
minorities like African Americans and Hispanics in science, tech-
nology, engineering, and mathematics (STEM). "is phenom-
enon begins in high school and continues through the doctoral 
level. Recent reports from the National Center for Education 
Statistics (NCES, 2007) showed that fewer girls than boys take 
Advanced Placement (AP) exams in STEM-related subjects like 
calculus and physics, and those who do generally earn lower scores 
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This study reported the development and validation of the Social 

Identities and Attitudes Scale (SIAS)—a stereotype threat susceptibil-

ity measure. Exploratory and confirmatory factor analyses conducted 

with college students revealed that the scale, which constitutes six key 

ST moderators, possessed strong psychometric properties. The SIAS 

makes it possible for researchers to establish a baseline for measuring 

ST susceptibility and, subsequently, the impact of interventions attempt-

ing to reduce it. It provides researchers with the means to tease ST 

effects apart, differentiate between levels of ST risk (e.g., low, moder-

ate, high), and facilitate the development of specialized interventions 

for different ST risk levels. Its use as a tool for identifying high-risk ST 

individuals might also be useful for mixed methods research seeking to 

understand contextual factors that exacerbate ST for these individuals 

and, importantly, how they respond to these environments. 



376 Journal of Advanced Academics

CAN STEREOTYPE THREAT BE MEASURED?

than their male counterparts. !is trend also extends to African 
Americans and Hispanics. In 2005, for instance, 31% of Asian 
American and 16% of Caucasian high school graduates completed 
calculus, compared to only 6% and 7% of African American and 
Hispanic high school graduates, respectively (NCES, 2007). !e 
downward trajectory of females and ethnic minorities continues 
through the undergraduate to graduate level and is even more pro-
nounced for minority females. In 2007, African American women 
earned less than 2% of doctoral degrees awarded in engineer-
ing, the physical sciences, mathematics, and statistics (National 
Science Foundation [NSF], 2009). An even smaller proportion of 
Hispanic women and Native American women graduated from 
these fields (NSF, 2009). !e American Association of University 
Women’s most recent report Why so Few? (Hill, Corbett, & St. 
Rose, 2010) found that social and environmental factors like 
the societal beliefs about the nature of intelligence (i.e., fixed vs. 
incremental) and stereotype threat (ST) continue to pose serious 
barriers to the success of women in STEM. 

ST is a psychological phenomenon that inhibits the academic 
performance of individuals in domains where negative ability 
stereotypes about their group are highlighted. !e phenom-
enon affects females (Aronson, Quinn, & Spencer, 1998) and 
ethnic minorities (Spencer, Steele, & Quinn, 1999) in STEM 
on two levels: (1) It induces anxiety, which impairs short-term 
academic performance (Schmader, 2002; Spencer et al., 1999); 
and (2), chronic underperformance due to ST subsequently leads 
to disidentification—a process where individuals disengage from 
and lose interest in the quantitative domain (Steele, 1997). Steele 
(1997) demonstrated that females exposed to high levels of ST 
tended to disidentify with math and math-related careers more 
often than women who were not exposed to the threat. ST is 
therefore especially deleterious because it negatively affects the 
desire and career aspirations of bright, capable, ST individuals 
who value the stereotyped domains and have the capacity to be 
successful in these fields. 

Empirical research documents negative ST effects on the 
math performance of females as early as elementary school 
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(Ambady, Shih, Kim, & Pittinsky, 2001) and middle school 
(Huguet & Regner, 2007). It is no surprise then that by high 
school, the critical point when students have to choose vocational 
paths, fewer females elect to pursue STEM education further. 
By compromising the performance of capable, math-identified 
females and minorities over time, ST weeds out a good number 
of qualified candidates through disidentification, which subse-
quently deters members of these groups from pursuing advanced 
education in STEM, consequently limiting career opportuni-
ties in these domains. Because disidentification is a slow process 
that might occur over several years and manifest itself when it is 
almost too late to remediate, identifying ST-susceptible individu-
als with the intent to intervene is critical. 

Currently, no scale containing key ST dimensions exists. !e 
purpose of this study is to develop and validate an integrated, 
psychometrically sound measure of ST; one that we hope will 
establish a baseline for measuring ST and the impact of inter-
ventions attempting to reduce it. Although ST effects are broad 
and can have an impact on non-STEM domains, the focus of 
this study is narrowed to ST as it relates to mathematics because 
mathematics remains a critical component and determinant of 
entry into careers in physical science domains like engineering. 
In addition, the majority of ST research has focused on ST in 
the mathematics domain.

Stereotype Threat

According to ST theory, mere knowledge that a negative 
stereotype exists about a social group is enough to inhibit one’s 
performance on stereotype relevant tasks. However, in order for 
ST to occur one must: (a) believe the stereotype and also (b) 
have a high personal investment in the stereotyped domain (e.g., 
females and minorities who value mathematics; Steele, 1997). 
ST is offset by a cognitive imbalance between group and domain 
identification experienced by the individual (Schmader, Johns, & 
Forbes, 2008); the tension between these identities elicits negative 
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affective responses like task-related worries (Beilock, Rydell, & 
McConnell, 2007) and anxiety (Steele & Aronson, 1995), which 
impair the working memory required for successful task comple-
tion, subsequently undermining performance. 

Fortunately, ST does not impact all members of these stig-
matized groups. For members belonging to these groups, ST is 
moderated by individual differences on other factors like group 
identification (Schmader, 2002), domain identification (Steele, 
1997; Steele & Aronson, 1995), stigma consciousness (Brown 
& Pinel, 2003), and emotion regulation (Schmader et al., 2008). 
Hence individuals exhibiting high levels of the aforementioned 
factors are highly susceptible to ST effects and more likely to 
perform below their potential under ST conditions.

ST Mediator and Moderator Measures

"ere is no integrated ST measure at the moment—only 
instruments measuring individual ST moderators like math iden-
tification and self-efficacy (Brown & Josephs, 1999), gender iden-
tification (Luhtanen & Crocker, 1992), and stigma consciousness 
(Brown & Pinel, 2003). We surmise that the lack of an integrated 
ST scale to date has probably been because previous and current 
research had a different focus, and the tools used to answer those 
questions were sufficient given the research questions. 

"e first wave of ST research focused on establishing the 
existence and generalizability of the phenomenon. In these stud-
ies, experiments were conducted to examine whether ST effects 
had been observed in experimental groups that had been primed 
for negative stereotypes (Aronson et al., 1998; Steele & Aronson, 
1995). "e second wave of ST research focused on identifying 
moderators of the phenomenon. Research conducted during this 
wave focused on examining the effects of one or two modera-
tors at a time on the performance of individuals exposed to ST 
(Cadinu, Maas, Rosabianca, Figerio, & Latinotti, 2003; Eriksson 
& Lindholm, 2007; Gonzales, Blanton, & Williams, 2002). 
"erefore, this area of research utilized subscales measuring spe-
cific moderator variables (e.g., gender identification and stigma 
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consciousness). !e Math Identification and Self-Efficacy Scale 
(Brown & Josephs, 1999) is an 11-item instrument assessing math 
identification and math self-efficacy; it has five math identifica-
tion and six math self-efficacy items. Studies that have used the 
math identification subscale (Brown & Josephs, 1999; Brown & 
Pinel, 2003; Picho & Stephens, in press) have reported reliability 
estimates ranging from 0.65–0.83, while the math self-efficacy 
subscale has reported reliabilities of .96 (Brown & Pinel, 2003) 
and .86 (Picho & Stephens, in press). !e Stigma Consciousness 
Questionnaire, a 10-item instrument developed by Pinel (1999), 
has reported reliabilities of .77 and .89 (Brown & Pinel, 2003). 
Most ST studies examining gender identification have used the 
gender subscale of Luhtanen and Crocker’s (1992) collective self-
esteem scale with reported reliability estimates ranging from 
0.66–0.85 (Brown & Pinel, 2003; Eriksson & Lindholm, 2007; 
Keller & Molix, 2008; Schmader, 2002).

Although existing experimental research has established the 
individual contribution of each of the aforementioned variables 
to making one susceptible to ST, not much has been done to 
examine the extent to which these factors might collectively 
mitigate (or exacerbate) ST. For example, research demonstrates 
that under ST, women who identify strongly with their gender 
perform worse in mathematics compared to those for whom the 
reverse is true (Keller & Molix, 2008). Similar results have been 
found in the mathematics performance of women with high ver-
sus low stigma consciousness (Brown & Pinel, 2003) under ST. 
But are ST effects exacerbated in females who rank high on both 
(as opposed to just one) of these factors? Similarly, given deleteri-
ous effects of ST on African Americans for example, would ST 
have a uniform impact on Black and White females in math-
ematics, or would Black females be at a higher risk of suffering 
more adverse ST effects by virtue of group membership in two 
stereotyped groups (race and gender)? It is still not clear whether 
the effects of ST moderator variables are global or uniform for 
all at-risk individuals or whether the effects vary by degree for 
different ST-susceptible individuals depending on their group 
membership and individual differences on key moderator vari-
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ables. Answering questions that speak to the potentially additive 
or interactive effects of ST would require the use of an integrated 
measure that incorporated key ST moderators, which currently 
does not exist. 

"e plethora of research uncovering key ST moderators 
ensures that the next wave in ST research explores how ST mod-
erators interact with each other and what effect this has on the 
performance of ST-susceptible individuals. As current scales are 
not capable of addressing issues surrounding interactivity/addi-
tivity of key moderators and mediators, an integrated measure 
makes that possible. Such a measure is vital in advancing the ST 
research agenda because it would allow for the exploration of ST 
effects within a framework of degree as opposed to merely exam-
ining the absence or presence of ST effects on members of these 
stereotyped groups. Without an integrative measure, it is still 
unclear how these factors are likely to operate when they inter-
act with one another and what impact, if any, these interactions 
would have in further distinguishing the degrees by which ST 
will affect the performance of females or minorities already ascer-
tained to be at risk of performing poorly because of the threat. 

"e Social Identities and Attitudes Scale (SIAS) was concep-
tualized on the basis of the relationship between social identities 
related to race/ethnicity and gender, domain identification, and 
negative affect. In selecting factors for the SIAS, we focused on 
those moderators identified by the literature as being key to one’s 
susceptibility to ST (see Table 1). "erefore, ST moderators that 
had undergone substantial investigation by several researchers 
were included. Moderator variables reported in only one or two 
ST studies in the literature were excluded because the number 
of investigations was too few for one to determine the relative 
consistency of the variable as a moderator. "us, including them 
as part of the measure would have, in turn, had potentially serious 
implications for internal validity of the scale. We review the key 
individual differences factors forming the SIAS next. 
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Key Stereotype Threat Factors

Mathematics identification. Domain identification is a key 
prerequisite for ST to occur (Steele, 1997). By definition, math-
identified individuals have the intellectual ability and a vested 
interest in succeeding in mathematics (Steele, 1997). Math-
identified individuals feel threatened when negative stereotypes 
about the intellectual ability of their social group regarding math 
performance are made salient in a testing situation (Aronson et 
al., 1998) because they value mathematics and want to succeed 
at it (Brown & Pinel, 2003). On the other hand, females who do 
not identify with math are less likely to be threatened because 
they lack interest in the domain, do not perceive it to be useful 
to them (Brown & Pinel, 2003), and as such, remain unaffected 
by negative ability stereotypes concerning their social groups in 
the field of mathematics. 

Table 1

Stereotype Threat Factors
Construct Conceptual Definition
Math Identification 
(MI)

Individuals who value math, have the skills to succeed in 
it, and perceive it as being useful to their future career 
(Steele, 1997) 

Math Self-Concept 
(MSC)

One’s beliefs about one’s math abilities. 

Gender 
Identification (GI)

The extent to which one’s gender forms a central part of 
one’s self-concept (Hoffman, 2006).

Gender Stigma 
Consciousness 
(GSC)

Extent to which one is chronically self-conscious of stigma 
attached to one’s gender (Pinel, 1999)

Ethnic Identification 
(EI)

The extent to which one’s ethnicity forms a central part of 
one’s self-concept (Phinney, 1992)

Ethnicity Stigma 
Consciousness 
(ESC)

Extent to which one is chronically self-conscious of stigma 
attached to one’s ethnicity (Pinel, 1999)

Negative Affect 
(NegAff)

Negative feelings of dejection experienced during math 
test taking (Marx & Stapel, 2006)
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Group identification. Social identity theory posits that group 
identity is an important part of self-concept and that people are 
motivated to maintain positive social identities when these identi-
ties are threatened by unfavorable comparisons with other groups 
(Tajfel, 1981). Because negative stereotypes define certain groups 
as inferior to others along a specific dimension, members of these 
groups are likely to experience a threat to their social identity. 
Under such circumstances, individuals who are highly identified 
with their group are more likely than the less identified group 
members to engage in behavioral and psychological strategies 
to protect and maintain their social identity (Schmader, 2002). 
Indeed, studies examining ST in females (Brown & Pinel, 2003; 
Eriksson & Lindholm, 2007; Keller & Molix, 2008; Schmader, 
2002) and minorities (Gonzales et al., 2002; Steele & Aronson, 
1995) indicated that when negative stereotypes about the ability 
of females or minorities (i.e., African Americans and Hispanics) 
are activated in academic contexts, certain members of these 
groups tend to experience a decline in performance on challeng-
ing tasks in the stereotype-relevant domain (e.g., mathematics). 
Hence, females tend to underperform relative to males on math-
ematics tests (Schmader, 2002), while African Americans (Steele, 
1997; Steele & Aronson, 1995) and Hispanics (Gonzales et al., 
2002) perform less well than Caucasians in verbal and quantita-
tive tasks respectively. 

!e SIAS assessed group identification for both ethnicity and 
gender. Based on social identity theory, group identification was 
conceptualized as the degree to which an individual considered 
his or her membership to a given group (gender or race) to be 
central to his or her self-concept. 

Gender identification. Individuals with strong gender iden-
tity attach great importance to their gender and perceive it to be 
central to their identity (Hoffman, 2006). Individual differences 
in gender identification affect the performance of individuals 
exposed to ST (Keller & Molix, 2008; Kiefer & Sekaquaptewa, 
2007). Women exposed to ST perform worse than their male 
counterparts when they consider gender to be an important 
part of their self-definition and vice versa. Schmader’s (2002) 
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study showed that females tended to score lower than males on a 
mathematics test (a) when gender identity was linked to test per-
formance, and (b) only if they strongly identified with their gen-
der. Results from this study revealed that when exposed to ST, 
females who ranked highly on gender identification attempted 
significantly fewer questions than their male counterparts; by 
contrast, low gender-identified females performed comparably 
to males, regardless of whether they were exposed to ST or not. 
Hence, in conceptualizing items for the scale, gender identifi-
cation was defined as the extent to which one considered one’s 
femininity or masculinity to be an important part of one’s self-
definition (Hoffman, 2006).

Ethnic identification. Research shows that the activation of 
positive ethnic identities can counteract ST effects in mathe-
matics performance for ST susceptible females. Ambady et al. 
(2001) illustrated the mitigating effects of other group positive 
identification on performance under ST using a sample of 81 
Asian American girls. In this study, ethnic and gender identities 
were implicitly activated in grades K–2 students by asking pupils 
to color either a picture of two Asians holding chopsticks or a 
girl holding a doll, prior to administering a math test. "e same 
identities were activated in grades 3–8 students by asking them 
ethnicity- and gender-related questions. Results showed that both 
lower elementary and middle school girls performed significantly 
worse on the math test when their gender identity was activated 
compared to when their ethnic identity or no identity was acti-
vated. "ey also found that with the middle school sample, Asian 
American girls in the ethnic identity activated group performed 
higher than the control (no identity activated) and the gender 
identity activated group. In this case, Asian American females 
were able to combat deleterious ST effects when a more favor-
able identity associated with a positive stereotype in the domain 
(i.e., Asians being good at math) was implicitly activated. "ese 
findings suggest that negative ST effects can be attenuated in 
ST susceptible individuals by invoking alternate, positive iden-
tity stereotypes associated with the stereotype-relevant domain. 
An ethnic identification subscale was therefore created on the 
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basis of these findings as well as the implications they had for 
future ST research. !at is, including an ethnic identification 
subscale would be useful in teasing out ST effects among males 
and females from the same negatively stereotyped ethnic group 
where one group had a positive alternate identity (e.g., for African 
American males vs. African American females, males would have 
a positive gender stereotype associated with mathematical abil-
ity). Examining the interaction between gender and ethnicity 
relative to ST and math performance would shed new light on 
the operation of ST. Ethnic identification was therefore defined 
as the extent to which one considered one’s ethnicity to be an 
important part of one’s self-definition. 

Math self-concept. In ST contexts, individuals tend to act in 
ways that either confirm the stereotype (assimilation) or actively 
engage in counter-stereotypical behaviors that reject the stereo-
type (reactance; Kray, Galinksy, & !ompson, 2003). Studies 
show that for highly math-identified females, the ability to coun-
ter the negative effects of ST through reactance is moderated by 
self-efficacy (Hoyt, 2005). 

Bandura (1986) described self-efficacy as one’s judgments of 
one’s capabilities to perform specific tasks. According to Bandura 
(2006), self-efficacy is domain-specific and thus any measures 
of the construct should be tailored as such. Although this task 
is easily accomplished for many subjects, it is not the case for a 
multifaceted subject like mathematics, which comprises differ-
ent subcategories like geometry, algebra, and calculus. However, 
Bandura (2006) cautioned against creating general efficacy scales 
because they fail to account for the context surrounding perform-
ing specific tasks in the different branches of the domain, lead-
ing to ambiguity about the level of task and situational demands 
that one can achieve in a specific subdomain. Taken together, it 
is evident that a good math self-efficacy measure would have to 
assess math self-efficacy separately for each of these branches of 
mathematics. 

However, the situational nature and stringent require-
ments for creating math self-efficacy scales makes it difficult for 
researchers to measure the construct because it would most likely 
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vary from sample to sample. For this reason, previous ST studies 
assessing math-efficacy have used the general math self-concept 
items adapted from Marsh and O’Neil’s (1984) self-description 
questionnaire in-lieu of math self-efficacy. "us, a math self-
concept factor was created as a factor for the SIAS instead of a 
general math efficacy scale or several math self-efficacy scales to 
accommodate each of the different math subdomains. Marsh and 
Craven (1997) conceptualized academic self-concept as a mental 
representation of an individual’s aptitude in academics. Based on 
this, we defined math self-concept as one’s perception of one’s 
ability in mathematics. 

Stigma consciousness. "is refers to the extent to which 
individuals are chronically self- conscious of their stigmatized 
status (Pinel, 1999). High levels of habitual self-consciousness 
about negative ability stereotypes related to one’s group in a par-
ticular domain (e.g., females in mathematics) is posited to make 
one more sensitive to environmental cues that trigger the stereo-
type and hence ST (Schmader et al., 2008) because individuals 
high on this construct are more likely to worry about how oth-
ers might judge their performance on stereotype-relevant tasks 
(Brown & Pinel, 2003; Pinel, 2004). Studies have shown that 
when the negative stereotypes about women in mathematics were 
made explicit, females with high levels of stigma consciousness 
tended to perform more poorly than those with low levels of 
stigma consciousness (Brown & Pinel, 2003). 

Negative affect. ST elicits negative emotions (Keller & 
Dauenheimer, 2003) like self-doubt (Steele & Aronson, 1995), 
negative expectancies (Stangor, Carr, & Kiang, 1998), dejec-
tion (Keller & Dauenheimer, 2003; Marx & Stapel, 2006), 
and task-related worries (Beilock et al., 2007). "ese emotions 
not only exert cognitive demands on working memory but also 
compete with the task at hand for limited cognitive resources 
required to perform the task successfully (Beilock et al., 2007; 
Schmader, 2010). Schmader and Johns (2003) tested the relation-
ship between working memory and ST in women by activating 
negative stereotypes about women’s quantitative ability before 
measuring working memory capacity. "ey found that working 
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memory was significantly lower for women in the experimental 
group after receiving ST manipulation compared to women in the 
control group. Another ST study by Cadinu, Maas, Rosabianca, 
and Kiesner (2005) found that women taking a difficult math 
test reported having more negative thoughts under ST and that 
the number of negative thoughts they had during the first half of 
the test mediated the effect of ST (on performance) during the 
second half of the test. Hence, a negative affect factor was cre-
ated to capture negative emotions triggered under ST conditions. 

#eoretically, an individual is at risk of ST if he or she strongly 
identifies with the stereotyped domain and exhibits moderate to 
high self-efficacy in the stereotyped domain. Further, for those 
who meet these prerequisites, individual differences on group 
identification (i.e., gender or race), stigma consciousness, and 
negative affect determine whether or not they underperform on 
stereotype relevant tasks when subjected to ST. #us, individuals 
who exhibit high levels of group identification, stigma conscious-
ness, and negative affect are at greater risk of experiencing ST 
effects than their counterparts who exhibit low levels of the same. 

Validating the Social Identities 
and Attitudes Scale (SIAS)

Content Validity

Based on the literature, items reflecting the following ST fac-
tors: math identification, math self-concept, gender identification, 
gender stigma consciousness, and negative affect were created. To 
gauge stereotype threat in minorities, group identification and 
stigma consciousness factors were created for ethnicity: ethnicity 
stigma consciousness and ethnic identification. #us, seven scales 
in total were used to create the SIAS. #e items went through 
two rounds of reviews. #e initial pool of items totaled 80, with 
approximately 11 items per factor. A few stigma consciousness 
items like “Members of the opposite sex interpret my behav-
ior based on my gender” and “People from other ethnic groups 
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interpret my behavior based on my ethnicity” were adapted and 
modified from the stigma consciousness questionnaire by Pinel 
(1999). All items were placed onto a content validity form, which 
was distributed to 10 content validators. Five of the validators 
were expert professors in the fields of stereotypes, gender and 
math, and educational psychology, and the other five comprised 
graduate students in educational psychology. 

!e content validity form contained a qualitative and quan-
titative section. In the quantitative section, succinct definitions 
of the constructs were provided to the experts who were asked to 
place each item under the appropriate construct that it measured. 
A none of the above response option to the category that contained 
the constructs was added to eliminate forced choice in response 
options. Content validators were asked to indicate, on a 3-point 
scale, how confident they were that they had matched each of 
the 80 items to the correct construct. !e response options for 
this were: not con!dent, moderately con!dent, and very con!dent. A 
similar response scale was included for relevance where experts 
checked either not relevant, somewhat relevant, or very relevant 
to gauge the relevance of each item as a measure for cognition, 
affect, or behavior. !e qualitative section sought responses to 
scale improvement. !e validation form also included four ques-
tions pertinent to the improvement of SIAS, such as suggestions 
for rewording any items of interest.

Content validation results. All forms were completed cor-
rectly and were used to compute the content validity indices 
(McKenzie, Wood, Kotecki, Clark, & Brey, 1999) based only on 
the percentages in the very relevant category. A priori, a cutoff of 
80% was decided upon as appropriate for correct item placement. 
Any items placed in the correct category by less than 80% of the 
experts were deleted from the final instrument. In addition, any 
items that were not considered relevant to the scale were candi-
dates for elimination. All items were placed correctly by content 
validity experts and had CVIs of 0.8 and above. 

Item modification. Most of the qualitative feedback from the 
experts addressed the issue of the potential confound of variables 
measuring gender identification. Even though content validators 
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correctly placed most items under their respective categories, a 
sizeable number were subsequently deleted on the basis of one 
or more of the following issues raised by content validators: item 
redundancy, ambiguity, items confounding factors not measured 
by the instrument, gender-biased indicators, and item variability 
(or lack thereof).

Item redundancy. Eight items lacking variation were consid-
ered redundant and subsequently removed for that reason. Sample 
items included: “I want to do well in math” and “Doing well in 
math is important to me,” “I’ve always done well in math” and “I 
get good grades in math,” and “I like my ethnicity” and “I love 
my ethnicity.” !e item “My gender forms a main part of my 
identity” appeared twice on the content validity form and one of 
the duplicate stems was also eliminated. 

Double-barreled items. !e indicator “I worry that my behav-
iors will be viewed as ‘girly’” was initially created as an indicator 
for gender stigma consciousness. A few content validators pointed 
out that such an item might in fact have a double meaning for 
males completing the instrument. !at is, such an item might 
be misconstrued as an indicator tapping into sexual orientation 
behaviors and confound responses on the gender stigma con-
sciousness scale. !is item was eliminated as a potential indicator 
for the scale.

Gender-speci!c stems. !ere were eight items that specifically 
referenced females that were omitted because they opposed the 
goal of creating an instrument that could be administered univer-
sally (i.e., to both males and females). Examples of such indicators 
were: “Most boys I know interpret my actions as ‘girly,’” “Being 
female influences how males act with me,” “I’m conscious about 
my femininity when I interact with males,” “Stereotypes that 
females are poor in math affect me,” “It is hard for males to take 
females seriously,” and “Being female affects how people treat 
me.” !ese items were female specific and would have compli-
cated interpretation of responses from males, ultimately hindering 
the generalizability of the scale across both males and females. 

Ambiguous items. Items like “I work hard at math” and “I need 
math skills to be successful in school,” designed to measure math 
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identification, were ambiguous in that that they could poten-
tially measure other non-ST related concepts. Content validators 
pointed out that working hard at math and realizing its utility for 
success in school could underlie other factors besides math identi-
fication: Students might work hard in mathematics because they 
generally work hard in all other subjects, for example. In addition, 
respondents might understand the importance of doing math well 
in school but not necessarily identify with it. For these reasons, 
these four items were omitted from the final scale. 

Broadly de!ned items. Ten items were eliminated because they 
were too broadly defined and left too much room for interpreta-
tion. Including these stems could have subsequently increased the 
risk of multidimensionality in the constructs being measured. For 
example, items like “I define myself in terms of my gender” and 
“My gender is central in defining who I am” were not only too 
broad, but they also lacked variance. !e majority of these items 
were also problematic along the dimensions previously discussed. 

Confounding factors not measured by the scale. Six items origi-
nally designed for stigma consciousness were confounding with 
stereotype endorsement, a factor not assessed by the SIAS. For 
example, “Math is a male subject,” “It is unusual to find females 
who excel in math,” “Males have a natural ability to excel in 
math,” “Few females are interested in math,” and “For most 
females getting good grades in math is a challenge” are very 
close to stereotype endorsement. Including these items could have 
potentially yielded an extra factor for the stereotype endorsement 
in the exploratory factor analysis. Also, items related to math self-
concept, such as “I enjoy math,” were noted as a possible confound 
for math enjoyment factors that exist and have been extensively 
studied. In total, 37 items were omitted. !e final survey con-
sisted of 43 items, which were rated on a 7-point Likert scale with 
responses ranging from (1) strongly disagree to (7) strongly agree.
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Method

Sample and Procedures

!e SIAS was administered online to students at a large 
Northeastern university. A total of 206 students responded and 
data from these were used to conduct an exploratory factor analy-
sis. !e sample was homogeneous with respect to gender and 
race and constituted: 79% females, 20.3% males, 82.3% Whites, 
6.5% Asians, 2.7% Blacks, 4.3% Latinos, and 8% students who 
listed their race as “other.” !e sample also consisted of 49.6% 
undergraduate students: 21.8% of who were freshmen, 11.2% 
sophomores, 11.7% juniors, and 6.9% seniors. For 30.8% of 
the participants, most of their coursework involved the heavy 
use of mathematics compared to 69.2% whose courses were not 
mathematics-intensive. 

SIAS: Factor Analysis

Principal axis factor (PAF) analysis with oblique rotation 
(direct oblimin) was used to determine the structure of the 
SIAS. Kaiser-Meyer-Olkin (KMO) measure of sampling ade-
quacy, eigenvalues greater than one, scree plot, parallel analysis 
(Horn, 1965), and a MAP test (Velicer, 1976; Velicer, Eaton, & 
Fava, 2000) were used to determine the factor structure. Both 
the MAP test and parallel analysis were used to inform factor 
retention because (a) they are the more accurate factor extraction 
methods and (b) they complement one another. In the worst-case 
scenario, parallel analysis tends to over extract and the MAP test 
tends to do just the opposite. Hence, the use of both methods 
in factor extraction reduces the risk of over- or underextraction. 

Results. !e KMO of the SIAS had a value of 0.862. !e ini-
tial factor analysis converged in 13 iterations and explained 74% 
of the variance in the items. !ree factors explained the 53.8% of 
the variance in stereotype threat: math identification (24.67%), 
ethnic stigma consciousness (19.71%), and negative affect (9.39%). 
!e eigenvalues above 1.0 reported eight factors. An inspection of 
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the scree plot, although subjective, seemed to suggest seven fac-
tors. Velicer’s MAP test suggested eight factors, and the parallel 
analysis suggested seven factors. All seven hypothesized factors 
were supported in the initial EFA. !e eighth factor contained 
one item. !is item dealt with attitudes toward one’s ability to do 
well in school, which, in retrospect, appeared unrelated to any of 
the existing factors. Hence a seven-factor solution was retained. 

Seven factor solution. A second factor analysis specifying 
seven factors and suppressing values below .33 was run. Values 
below .33 were suppressed to simplify the patterns of item-factor 
loadings (Pett, Lackey, & Sullivan, 2003). !e seven-factor solu-
tion, which converged in six iterations, explained 70.4% of the 
variance in the items and supported the seven ST factors. 

All seven factors had indicators ranked on a 7-point Likert 
scale with values ranging from (1) strongly disagree to (7) strongly 
agree. !erefore, high values on each of the factors denoted high 
levels of math self-concept, identification (ethnic and gender), 
stigma consciousness (ethnic and gender), as well as negative 
affect. !eoretically, White males would be expected to have 
low scores on all factors but math identification and math self-
concept because they suffer neither gender nor ethnicity/race 
negative stereotypes regarding math ability and hence have a 
very low risk of being subjected to ST. White females suscep-
tible to ST are expected to be high on math identification, math 
self-concept, gender identification, negative affect, gender stigma 
consciousness, but low on ethnic identification and ethnic stigma 
consciousness. Low values on ethnic identification and ethnic 
stigma consciousness are expected for White males and females 
because unlike their Black or Hispanic counterparts, negative 
stereotypes about Whites’ intellectual ability are either absent 
(Aronson & Disko, 1998) or exist in negligible proportions that 
they are not accessible enough to become part of a stigmatized 
personality (Crocker, 1999). Hence, for the White students, eth-
nic identification and stigma consciousness are not expected to 
have an impact on mathematics performance under ST. On the 
other hand, minority students (specifically African Americans 
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and Hispanics) at risk of ST would be expected to be high on all 
seven factors.

Factor-correlations matrix. !e factor correlations matrix in 
Table 2 showed math self-concept and math identification to be 
negatively related to negative affect and gender identification. 
Math identification was negatively correlated to negative affect 
and ethnic identity. Additionally, all social identity factors (eth-
nicity and gender) and stigma consciousness factors related to 
these identities reported moderate to strong positive correlations 
with each other. !is seemed to suggest that for this sample, 
which was predominantly White, individuals high on math iden-
tification were low on ethnic identification and reported experi-
encing less negative affect during math test taking. !eoretically 
and conceptually this made sense because, as discussed in the 
previous paragraph, the lack of negative stereotypes about Whites 
relative to mathematics ensures that for White students, race as a 
factor is not negatively linked to performance in the stereotyped 
domain. 

Communalities. Overall, the communalities were quite high—
36 of 43 items had communalities above .6 (see Table 3). !e 
remaining seven items had communalities that ranged between 
.33 and .58, values still considered to be moderate (Fabrigar, 
Wegener, MacCallum, & Strahan, 1999).

Pattern matrix. Initially SIAS had four gender identification, 
seven ethnic identification, seven ethnicity stigma consciousness, 
five gender stigma consciousness, six math identification, seven 
negative affect, and seven math self-concept items. Item-factor 
loadings on the pattern matrix in Table 4 were moderate to strong 
for math identification (.62–.93), ethnicity stigma consciousness 
(.37–.77), negative affect (.70–.86), ethnic identification (.49–.89), 
gender stigma consciousness (.57-.82), gender identification (.47-
.62), and math self-concept (.49-.57). !e moderate to strong 
range of values suggested a strong relationship between the items 
and their respective factors after controlling for other unrelated 
factors and variables (Pett et al., 2003). However, there were 
double loadings for two math self-concept items. !ese items 
double-loaded on math identification as well, with the factor 
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Table 2

Factor Correlations Matrix
Factor MI ESC NegAff EI GSC GI MSC
MI  1.00  .14  -.31  -.07  .12  .05  .36
ESC  1.00  .03  .36  .41  .32  .08
NegAff  1.00  .01  .01  .02  -.25
EI  1.00  .14  .24  .01
GSC  1.00  .30  .000
GI  1.00  -.02
MSC  1.00

Table 3

Communalities for the Seven-Factor Solution
1. My gender influences how I feel about myself .48
2. Math is important to me .80
3. My ethnicity forms a major part of my identity .66
4. My gender contributes to my self-confidence .57
5. My gender influences how teachers interpret my behavior .52
6. I have always done well in math .88
7. I value my ethnic background .71
8. I am good at math .92
9. Most people judge me on the basis of my ethnicity .70
10. My gender is central to defining who I am .59
11. Being good at math will be useful to me in my future .80
12. My ethnicity affects how I feel about myself .75
13. Most people judge me on the basis of my gender .67
14. My ethnicity influences how I feel about myself .80
15. I learn things quickly in math .87
16. My identity is strongly tied to my gender .60
17. I feel a strong attachment to my ethnicity .82
18. My gender affects how people treat me .76
19. I am unable to do well in school .33
20. Stereotypes about my ethnic groups bother me .44
21. I have strong math skills .90
22. My ethnicity is an important reflection of who I am .78
23. I am connected to my ethnic heritage .71
24. My gender affects how people act towards me .78
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loadings for math self-concept being only slightly higher than 
for math identification. Two ethnic identification items also cross-
loaded across ethnicity stigma consciousness and gender identifi-
cation. !is is probably because there was little wording variation 
between one of the items in both gender identification and ethnic 
identification. !e multidimensionality of these items made them 
candidates for deletion. 

Structure matrix. Similarly, the structure matrix shown in 
Table 5 revealed moderate to strong item-factor loadings for the 
factors in the SIAS, indicating moderate to strong correlations 
between items and their respective factors as well. In addition, 
there was little difference between the pattern and structure 
matrix with respect to the item-factor loadings, which provides 
support for low correlations between the factors. 

Items deleted. Five items (two ethnic identification, one eth-
nicity stigma consciousness, and three math self-concept items) 
were removed because they were multidimensional. In addition, 

25. Most people have unexpressed racist thoughts .47
26.My math abilities are important to my academic success .87
27. My ethnicity affects how my peers interact with me .73
28. I can easily master advanced math concepts .87
29. Doing well in math matters to me .81
30. Members of the opposite sex interpret my behavior based on my gender .75
31. My ethnicity influences how teachers interact with me .69
32. I value math .83
33. My ethnicity affects how I interact with people of other ethnicities .56
34. I am capable of excelling in math .78
35. Doing well in math is critical to my future success .87
36. People from other ethnic groups interpret my behavior based on my 

ethnicity
.68

37. Experience doubt about my math abilities .74
38. Experience feelings of frustration .62
39. Feel like am letting myself down .76
40. Start to lose confidence in my abilities .80
41. Feel like a failure .80
42. Feel hopeless .80
43. Feel like giving up .69

Table 3, continued
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the lone item that had originally formed an eighth factor in the 
initial EFA was suppressed in the subsequent run of the seven-
factor solution when values less than .33 were suppressed. In total, 
six items were removed, leaving a total of 37 items.

!ere were also concerns about whether to include math self-
concept as a factor in future analyses because its indicators were 
multidimensional. Per the pattern matrix, two math self-concept 
items double loaded on math identification with factor loadings 
higher than .6. !e structure matrix, however, revealed that all 
but one math self-concept item double loaded on the math iden-
tification factor with loadings ranging from .50 to .70. !e evi-
dence for multidimensionality of items measuring this factor was 
undeniably strong. !e inter-item correlations between items in 
the math self-concept factor were very high (i.e., .84 and above)—
signaling problems with multi-collinearity and redundancy. 

Multi-collinearity tends to yield empirically underidentified 
model solutions (Kenny, 1979) in confirmatory factor analysis 
(CFA). Empirically underidentified solutions are theoretically 
identified but yield unstable, non-unique, and potentially invalid 
parameter estimates (Brown, 2006). !erefore, to preserve par-
simony, unidimensionality, and to minimize risks of empirical 
underidentification, math self-concept was excluded as a factor 
of SIAS prior to conducting a CFA. !is decision had no sub-
stantive bearing on the strength of SIAS because theoretically, 
math identification is the more significant factor central in dis-

Table 6

Reliability Estimates for SIAS—Seven-Factor Solution
Subscale No. Items Alpha CI95 Mean IIC SD

MI 6 .95 .94–.96 .75 .05
ESC 6 .85 .81–.88 .47 .12
NegAff 7 .93 .91–.94 .65 .08
EI 5 .91 .89–.93 .68 .07
GI 4 .75 .68–.80 .43 .06
GSC 5 .88 .85–.90 .59 .11
MSC 4 .96 .94–.96 .84 .03
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criminating ST-susceptible individuals from those who are not. 
An EFA excluding this factor revealed 65% of variance in the 
items was explained by the six factors. !erefore, in addition to 
the indicators representing math self-concept, four other multidi-
mensional items (two each) from ethnic identification and ethnic 
stigma consciousness were removed. !e revised 33-item scale 
was administered to a new sample of students and data were used 
to conduct a confirmatory factor analysis (CFA).

Confirmatory Factor Analysis

!e modified version of SIAS was completed by a separate 
sample of 200 undergraduate college students. !is sample, a 
little more heterogeneous compared to that used in the EFA, 
consisted of 50.8% males and 49.2% females. Of this, 68.4% were 
White, 13.4% Black, 8% Asian, 3.2% Latino, and 7% listed as 
“other.” 

Model specification. Prior to the CFA, normality for indica-
tors were assessed and it was determined that the indicators were 
multivariate normal (skewness = .50, kurtosis =. 80). A six-factor 
model was specified for math identification, ethnic identification, 
gender identification, gender stigma consciousness, ethnic stigma 
consciousness, and negative affect. Indicators were specified to 
load onto their hypothesized factors, and latent variables repre-
senting the six aforementioned factors were scaled using marker 
variables, which were fixed to one. Variables that best represented 
the factor conceptually and had strongly correlations with their 
factors were selected as marker variables. All other variables were 
allowed to estimate freely. In sum, a total of 81 parameters were 
estimated: 33 error variances, 27 paths, 15 correlations, and 6 
latent variances. !e CFA was run in AMOS 17 using Maximum 
Likelihood (ML). 

Results. Several guidelines for model fit have been proposed: 
For CFAs using maximum likelihood estimation, CFI and TLI 
near .95 or greater have been proposed (Hu & Bentler, 1999). For 
RMSEA, values < .05 suggest good fit, .08 suggests adequate 
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model fit, and values greater than .1 should be rejected (Browne 
& Cudel, 1993). 

!e model produced reported a 2 of 1025(480), p < .001, 
CMIN/DF = 2.14, TLI = .87, CFI = .88, and RMSEA = .08. 
Based on the model fit guidelines above, the RMSEA suggested 
adequate model fit, while the CFI and TLI values did not. !e 
low (.10–.20) to moderate (.35–.70) factor correlations reflected 
the achievement of acceptable levels of discriminant validity. !e 
stigma consciousness factors (i.e., ethnicity and gender) were 
moderately correlated (r = .62), possibly because these factors 
were measuring different facets of the same construct—stigma 
consciousness. Similarly, gender identification and gender stigma 
consciousness appeared to be strongly correlated (r = .70), sug-
gesting that individuals who strongly identified with their gender 
were also highly likely to be more sensitive to negative stereotypes 
about their gender with respect to mathematics. !ere were near-
zero correlations between math identification and ethnic and 
gender stigma consciousness factors (.00 and .02 respectively). 
!e same was true for the correlation between negative affect and 
ethnic identification, and these correlations were not statistically 
significant (p > .05). Correlations between math identification 
and negative affect, ethnic stigma consciousness and ethnic iden-
tification, ethnic and gender stigma consciousness, ethnic stigma 
consciousness and gender identification, as well as gender stigma 
consciousness and gender identification were all statistically sig-
nificant at the p < .001 level. 

Results also showed a statistically significant low-moderate, 
negative relationship between negative affect and math iden-
tification (r = .38) and a positive and relatively low-moderate 
relationship between ethnic stigma consciousness and gender 
identification (r = .35). Ethnic stigma consciousness and ethnic 
identification reported moderately positive correlations to each 
other, and the relationship between gender identification and 
gender stigma consciousness was relatively strong. Other factor 
correlations were not statistically significant (p > .05).
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Model Evaluation and Re-Specification

Localized areas of ill fit were examined using modification 
indices and standardized residuals. High values on a number of 
modification indices and high, standardized residuals suggested 
areas of misfit in the model, which were examined accordingly. 
Four items, one each from negative affect, ethnic identification, 
ethnic stigma consciousness, and gender identification, had high 
standardized residuals ranging from 2.30–3.40. Instead of elimi-
nating all four items at once, two items, “I experience feelings of 
frustration during math test taking” (negative affect) and “Most 
people have unexpressed racist thoughts” (ethnic stigma con-
sciousness) were first removed before rerunning the model. Both 
items were eliminated because of high standardized residuals with 
numerous items (i.e., 3.0 and 2.5 and above for negative affect 
and ethnic stigma consciousness, respectively). Additionally, the 
ethnic stigma consciousness item was also eliminated because 
it had a low communality (.08). Reanalysis of the model after 
deleting these items indicated that the issues of ill fit presented 
by the ethnicity identification item denoted earlier still persisted. 
With standardized residuals still above 2.50, “My ethnicity forms 
a major part of my identity” was also removed from the model. 
An examination of modification indices also suggested that the 
correlation of errors between pairs of negative affect (39 and 40), 
math identification (2 and 32), and gender stigma consciousness 

Table 7

SIAS Subscale Bivariate Correlations (CFA)
Factor MI ESC NegAff EI GSC GI
MI  1.00  .00  -.38***  .12  -.01  .02
ESC  1.00  .14  .52***  .62***  .35
NegAff  1.00  -.04  .17  .14
EI  1.00  .11  .20
GSC  1.00  .70***

GI  1.00
Note. ***p < .001.
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(18 and 24) items would improve model fit. !ese errors were 
correlated on the basis of wording similarity (Brown, 2006). !e 
final model eliminated a total of three items and three correlated 
error variances.

!e revised model generated a 2 of 672.5(387), p < . 001, 
CFI = .93, TLI = .93, RMSEA = .06. !e results suggested ade-
quate model fit to the data. Factor loadings remained high: math 
identification (.81–.91), ethnic stigma consciousness (.63–.83), 
negative affect (.63–.96), ethnic identification (.73–.91), gender 
stigma consciousness (.73–.83), and gender identification (.62–
.81)—indicative of the psychometric properties of the indicators 
as both strong and stable across samples.

Reliability Analysis

A priori, a desirable alpha level of 0.8 was determined as 
acceptable for the subscales (Netemeyer, Bearden, & Sharma, 
2003). Reliability estimates for the SIAS factors ranged from .81 
to .95, and bivariate subscale correlations provided support for 
convergent and discriminant validity: Math identification was 
negatively correlated to feelings of negative affect experienced 
during math test taking. All social identities (ethnicity, gender) 
and stigma consciousness related to these identities reported sta-
tistically significant moderate to strong positive correlations with 
each other (see Table 8). 

Discussion

Earlier, we pointed out the need for future research to expand 
its focus to examining ST as a phenomenon that occurs in degrees. 
We also argued that although this new perspective was necessary 
for the advancement of ST research in general, efforts to do so 
would require an integrated ST measure. !e SIAS is the first 
integrated measure of ST, incorporating key moderators. Based 
on the EFA, the six factor SIAS explains 65% of the variance in 
the items measuring ST. !e subscales have also demonstrated 
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high levels of reliability and discriminant and convergent valid-
ity. !e CFA demonstrates adequate model fit to the data and 
the stability of the instrument and psychometric strength of the 
indicator variables in the instrument. !e use of SIAS has the 
potential to help future research fill in the extant ST literature.

Examining Role of Context in ST in 
Authentic Educational Settings

ST is highly contextual. !e test performance of individuals 
exposed to ST environments varies as a function of individual 
differences on the factors that make up the SIAS. Although 
preliminary evidence provides support for situational factors like 
numerical representation (Inzlicht & Ben-Zeev, 2003; Murphy, 
Steele, & Gross, 2007) as contextual moderators of ST, these 
inferences have been based on experimental or laboratory stud-
ies on ST. To date, few researchers have examined the contex-
tual aspect of ST. Specifically, the SIAS makes it possible to 
investigate inquiry into the role of context in exacerbating ST in 
authentic learning environments. Its use as a tool for identify-
ing highly ST-susceptible individuals may facilitate qualitative 
research that sheds more light on contextual factors that exacer-
bate ST for these individuals and, importantly, how they respond 
to these environments. Such data would be useful in examining 
school context and designing interventions that foster optimal 
(less threatening) learning environments that mitigate ST. 

Table 8

Reliability Estimates for SIAS (Post CFA)
Subscale No. Items Alpha CI95 Mean IIC IIC SD

MI 6 .95 .94–.96 .77 .14
ESC 5 .85 .82–.88 .54 .07
NegAff 6 .93 .91–.94 .69 .10
EI 4 .89 .86–.91 .67 .06
GI 4 .81 .76–.85 .51 .06
GSC 5 .88 .85–.91 .60 .08
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Structuring Focused Interventions

A number of strategies such as affirming domain belonging-
ness (Steele, 1997), exposure to role models who have been suc-
cessful in the domain (Aronson, 2004), and cognitive reappraisal 
(Schmader, 2010) have been proposed to minimize ST among 
highly identified individuals. Studies also show that teaching 
ST-susceptible students about the phenomenon and making them 
aware of its deleterious effects can be effective in greatly reduc-
ing ST effects (Aronson & Williams, 2004; Johns, Schmader, 
& Martens, 2005). More broadly, the SIAS may guide efforts 
to develop and curtail more effective interventions for ST indi-
viduals in STEM at different ST risk levels based on the afore-
mentioned ideas. Specifically, differentiating between levels of 
ST risk (e.g., low, moderate, high) would make the SIAS useful 
in creating specialized interventions for females at different risk 
levels. Such a measure would also be crucial in measuring the 
effectiveness of interventions targeted at different ST risk groups. 

Limitations and Recommendations for Future Research

We recognize that no single instrument can capture every 
construct related to a psychological phenomenon at any given 
time. #e SIAS is not any different because it does not include 
all ST moderators. Although the SIAS constitutes key variables 
identified as moderators in ST research, other equally relevant but 
underinvestigated ST moderators like expectancy performance 
(Cadinu et al., 2003), locus of control (Cadinu, Maas, Rosabianca, 
Lombardo, & Figerio, 2006), self-affirmation (Martens, Johns, 
Greenberg, & Schimel, 2006), role models (Marx & Roman, 
2002), and intergroup similarity (Rosenthal & Crisp, 2006) are 
not measured by the instrument. Researchers are therefore cau-
tioned against construing the SIAS as a complete ST measure.

Secondly, the samples used to validate the SIAS were drawn 
from a population of college students. Because the SIAS has 
only been validated once, and with samples from one population, 
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issues of external validity still abound. It is recommended that the 
SIAS undergo iterative validation processes with samples from 
different populations, as this would not only be useful in evaluat-
ing external validity of the scale, but also helpful in studying ST 
effects and the academic disengagement of students belonging to 
marginalized groups. 

"us far, the SIAS is limited in its application to ST groups in 
mathematics because it was developed to evaluate ST in STEM. 
As such, domain identification is represented by math identifica-
tion in the SIAS. Nevertheless, the instrument is adaptable and 
can be used to capture ST across different domains. It is recom-
mended that researchers wishing to use this instrument in other 
domains adapt the items assessing math identification to their 
domain of choice.

"e development and validation of the SIAS is a good first 
step in a line of research that aspires to address the gender gap 
in STEM by targeting interventions for individuals at risk of 
disengaging from these domains because of ST. However, much 
more work remains on the SIAS before it can be used for these 
purposes. "e next step in the iterative development of SIAS 
is to score it along a continuum and use it to classify students 
who are at medium to high risk of being susceptible to ST. By 
assessing whether ST moderators have interactive effects, and if 
these are significantly related to degrees of underperformance of 
ST females, researchers will be in a better position to evaluate 
whether differential effects exist for White versus Black females 
students in math and other STEM domains, for instance. An 
integrated ST measure like SIAS opens the avenue for researchers 
to further develop ST theory and bring us closer to fully under-
standing the extent to which she is affected when Barbie says, 
“Math class is tough!”
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