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Abstract
Stereotype threat impairs performance across many domains. Despite a wealth of research, the
long-term consequences of chronic stereotype threat have received little empirical attention.
Beyond the immediate impact on performance, the experience of chronic stereotype threat is
hypothesized to lead to domain disidentification and eventual domain abandonment. Stereotype
threat is 1 explanation why African Americans and Hispanic/Latino(a)s “leak” from each juncture
of the academic scientific pipeline in disproportionately greater numbers than their White and
Asian counterparts. Using structural equation modeling, we tested the stereotype threat
disidentification hypothesis across 3 academic years with a national longitudinal panel of
undergraduate minority science students. Experience of stereotype threat was associated with
scientific disidentification, which in turn predicted a significant decline in the intention to pursue a
scientific career. Race/ethnicity moderated this effect, whereby the effect was evident for
Hispanic/Latino(a) students but not for all African American students. We discuss findings in
terms of understanding chronic stereotype threat.
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Despite the strong sense we have of ourselves as autonomous individuals, evidence
consistently shows that contingencies tied to our social identities do make a
difference in shaping our lives, from the way we perform in certain situations to the
careers and friends we choose.
—Claude M. Steele, Whistling Vivaldi
Stereotype threat provides a rich theoretical context for understanding the impact of
pervasive social stereotypes on members of stigmatized groups. Stereotype threat research
has focused largely on the moderators and processes underlying the immediate impact of
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stereotypes on performance (C. M. Steele, Spencer, & Aronson, 2002). Beyond the
immediate impairment of performance, C. M. Steele (1997) posited that a long-term
psychological consequence of stereotype threat is domain disidentification, whereby
members of negatively stereotyped groups progressively place less importance on their
performance in the stereotyped domain. For instance, as a consequence of numerous
stereotype-threatening experiences, women may lose interest in doing well in math and
science, or Black and Hispanic students may cease to care about their grades. In academic
spheres, there are substantial consequences of disidentification. Stigmatized individuals are
disadvantaged when they disidentify and eventually leave the academic pipeline, and the
professions that draw from those pipelines are left with a less diverse talent pool.
C. M. Steele et al. (2002) distinguished between domain disengagement and
disidentification:
First, disengagement and disidentification can be thought of as end points on a
continuum of self-protective, ego withdrawal from a domain and its standards. At
the disengagement end, their withdrawal is a more immediate reaction to the
experience of stereotype threat…at the other end of the continuum, a complete
disidentification is realized in which the person has no ego dependence on the
domain and may resist any encouragement to develop one. (p. 412)
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Throughout the present article, we use the term domain disengagement to denote an
immediate response to stereotype threat. Domain disidentification denotes the more
permanent separation of the self and the domain in question in response to chronic
stereotype threat across time.
There is empirical support for domain disengagement as an immediate consequence of
stereotype threat. For example, women exposed to gender-stereotypic television
commercials later avoid math items in favor of verbal items on a standardized test and
indicate fewer aspirations toward math-related vocations than those who did not view the
commercials (Davies, Spencer, Quinn, & Gerhardstein, 2002). Stereotype threat
significantly reduces women’s aspirations toward leadership roles (Davies, Spencer, &
Steele, 2005). The mere prospect of being in the numerical minority decreases women’s
sense of belonging and their desire to attend professional events in male-dominated domains
(Murphy, Steele, & Gross, 2007). Finally, African Americans experiencing stereotype threat
disengage from academics in response to negative performance feedback (Nussbaum &
Steele, 2007).
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There is some longitudinal evidence that the development of domain identification is
arrested in response to stereotype threat. Women in a college calculus course with greater
initial implicit male = math stereotype activation had lower final exam scores and lower
math-intensive career goals at the end of the semester than women with lower negative
implicit stereotype activation (Kiefer & Sekaquaptewa, 2007). This indicates that the
salience of gender stereotypes has negative effects on future performance and domain
identification. However, the impact of chronic stereotype threat on domain identification and
persistence over a longer span of time remains unclear. The aim of the present research was
to explore this process.
Stereotype threat can be induced by a number of means, such as diagnosticity of task
performance (Steele & Aronson, 1995), blatant stereotypic statements (Spencer, Steele, &
Quinn, 1999; Stone, Lynch, Sjomeling, & Darley, 1999), and contextual cues such as
stereotypic cartoons (Oswald & Harvey, 2000). Evidence suggests that simply being in the
numerical minority in a stereotyped domain is stereotype threatening (Inzlicht & Ben-Zeev,
2000). Being in the numerical minority and in a stereotype-threatening situation created by
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other situational cues has an additive effect, whereby performance is reduced to a point
lower than in threat or minority status conditions alone (Sekaquaptewa & Thompson, 2003).
This last finding indicates that the diversity of the environment can moderate the experience
of stereotype threat. A diverse environment may exacerbate its effects for minority group
members, but a more homogenous environment in which minority group members are the
numerical majority may offer protection. This is particularly relevant to the present research.

Domain Disidentification
Domain disidentification occurs when a formerly valued social identity is significantly
reduced or abandoned. Social identities are not static, but are believed to be in constant flux.
Thus, the strength of social identities of both stigmatized and nonstigmatized individuals are
continually negotiated and renegotiated as part of normal psychological functioning (Deaux
& Ethier, 1998). The persistent experience of stereotype threat is hypothesized to have an
erosive effect on domain identity (e.g., math or academic identity). Ironically, the more
one’s identity and self-worth are contingent upon doing well in a particular (negatively
stereotyped) domain, the more threatening negative stereotypes and the fear of conforming
to them becomes. Disidentifying and putting some psychological distance between the
stereotyped domain and the self is one way to mitigate this threat (Major & Schmader,
1998). Steele et al. (2002) theorized that this is a chronic adaptation to stereotype threat.
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Disidentification from a once valued domain is a process that plays out over time, with
disengagement being the first step. When attempting to disengage from the domain,
stigmatized individuals can strategically protect their self-concept by either devaluing the
domain itself (e.g., “education isn’t important”) or by discounting the validity of
performance feedback in the domain as an indicator of their abilities (e.g., “I feel that
standardized achievement tests are definitely biased against me”; Major & Schmader, 1998;
Schmader, Major, & Gramzow, 2001).
Race/ethnicity may be a moderator of the stereotype threat and domain disidentification
process. Both African Americans and Latino(a)s discount and devalue academics (Schmader
et al., 2001), but their antecedents differ slightly. Weak academic performance predicts
devaluing, and perceptions of ethnicity-based injustice predicts discounting for Latino(a)s
and perceptions of ethnicity-based injustice predicts discounting for African Americans, but
to a lesser extent than for Latino(a)s. The disengagement strategies used by African
Americans and Latino(a)s in response to their academic environments are not identical and
may influence how they respond to chronic stereotype threat.
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Domain Identification and Stereotype Threat
Stereotype threat has the greatest impact on individuals with high ability who are highly
identified with the domain in question (Aronson et al., 1999; Stone, 2002). Thus, domain
identification has an ironic relationship with stereotype threat that puts members of a group
whose performance is negatively stereotyped in a psychological bind. On the one hand,
highly domain-identified individuals are more susceptible to the negative performance
effects of stereotype threat than those who are less identified (Aronson et al., 1999; Stone,
2002). On the other hand, the experience of stereotype threat is theorized to lead to domain
disidentification—at the time that domain identification is crucial for academic performance
and persistence (C. M. Steele, 1997).
There is a paucity of research that looks specifically at the process of domain
disidentification as a long-term consequence of persistent stereotype threat. Preliminary
evidence shows a pattern of diminishing correlations between Black eighth and 12th
graders’ self-esteem and grades (Osborne, 1997). Interestingly, this pattern emerges only for
J Pers Soc Psychol. Author manuscript; available in PMC 2013 September 20.
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African American boys, and not for Latinos or Latinas, indicating that academic
disidentification in the face of chronic stereotype threat may operate differently for different
stigmatized groups. This is consistent with theorizing that stereotype threat is triggered and
experienced differently across different stigmatized groups (Shapiro & Neuberg, 2007).
Domain disidentification is a dynamic process. There appears to be a recursive effect of
stereotype threat and domain disengagement whereby chronic exposure to stereotypethreatening situations repeatedly impairs performance, triggering repeated instances of
defensive disengagement to protect the self. This recursive pattern spirals downward across
time, whereby repeated instances of defensive separation of performance in the domain at
hand from the self causes stigmatized individuals to disidentify. The process ends with
domain abandonment when the contingency of self-worth is no longer linked to performance
in the domain. The association between the experience of chronic stereotype threat and
domain disidentification may be moderated by the way stigmatized individuals disengage in
the face of negative experiences. Repeatedly devaluing the domain itself may more readily
invoke domain disidentification than discounting the validity of negative feedback. Prior to
testing a complex model of behavior over time, evidence for the broader stereotype
disidentification hypothesis must be obtained. The aim of this research was to establish the
overall pattern of stereotype threat leading to domain disidentification and abandonment
over time.
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Longitudinal studies are needed to capture the disidentification process, as the association
between domain identity and stereotype threat is dynamic. Theoretically, those with high
domain identification are the most likely to experience stereotype threat initially, compared
with their less identified counterparts (Aronson et al., 1999; Keller, 2007). Over time,
however, the cumulative effect of chronic stereotype threat should reverse this association
whereby stereotype threat and academic identity become negatively related. Complex
processes are challenging to measure. Depending on the specifics of the sample, crosssectional studies may capture one, or both, of these effects. When research captures both of
these associations, the true relation between identification and stereotype threat can be
obscured.
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Conflicting research findings may provide evidence of the dynamic nature of domain
identification in the context of chronic stereotype threat. For instance, in a field study of
African American and White undergraduates, identification with academic achievement was
unrelated to perceptions of stereotype threat (Aronson, Fried, & Good, 2002). However,
Cokley (2002) found a significant positive association between academic self-concept and
performance for African American male first- and second-year undergraduates (r = .52), but
no association for African American male juniors and seniors (r = .17). No shift in the
relation between academic self-concept and performance across grade level was detected for
female African Americans. Analyses of data from large, extant data sets also offer clues.
Massey and Fischer (2005) found that the internalization of negative stereotypes about the
intellectual inferiority of their groups (used as an indicator of stereotype threat) was a
significant negative predictor of academic effort (an indicator of identification) in Black and
Latino first-year students. Morgan and Mehta (2004) found that Black high school students
discounted performance evaluations but did not show evidence of decreased identification
with school. Findings from analyses of extant data sets are limited by the use of existing
variables as proxies for the constructs in question. No specific program of research has
directly tested the stereotype threat-disidentification hypothesis. This was the aim of the
present research.
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One source of evidence that domain disidentification is occurring for negatively stereotyped
populations is the considerable academic participation gap in the United States between
underrep-resented minorities and their White and Asian counterparts. In particular, African
Americans and Hispanic/Latino(a)s are under-represented at all levels of higher education in
the United States, especially in the sciences. The detrimental impact of stereotype threat on
performance has been implicated in this ongoing disparity (Cokley, 2002; Singham, 1998).
If true, then we would expect to find evidence of disidentification and attrition as
consequences of persistent stereotype threat for African Americans and Hispanic/Latino(a)s
in the sciences. Both groups are negatively stereotyped in these academic domains and are a
clear numerical minority in the academic science pipeline.
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The central aim of this research was to test the stereotype threat-disidentification hypothesis
in minority science students. We examined the mediating role of domain disidentification on
the long-term relation between chronic stereotype threat and intention to persist in the
sciences. In doing so, we examined (a) how undergraduate minority science students
experience chronic stereotype threat during their journey toward a scientific career, (b) the
relation between the experience of chronic stereotype threat and disidentification with the
sciences over time, (c) the impact of scientific disidentification on persistence in the
scientific pipeline in the pursuit of a scientific career, and (d) the extent to which these
processes occur for both African Americans and Hispanic/Latino(a)s.

Method
Participants
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Findings reported here are drawn from the first three academic years of data from The
Science Study, a panel study of 1,420 predominantly African American and Hispanic/
Latino(a) science students (Schultz, 2012). Panel members are all high-achieving and highly
identified science students whose goal at the time of entering the panel was a doctoral-level
scientific research career. The panel was recruited during 2005 from 50 colleges and
universities across the United States with the aim of tracking the educational and career
trajectories of minority students in the scientific pipeline. Panel members were recruited on
the basis of being a member of a race/ethnicity group underrepresented in the sciences,
having a declared major in the sciences, self-report a high grade point average (GPA) (M =
3.32, SD = 0.43), and a goal of pursuing a doctoral-level scientific research career (M =
8.39, SD = 1.90, on a 0 [definitely will not] to 10 [definitely will] scale). Panel members
were recruited by contacting professors teaching large undergraduate science classes and the
directors of minority intervention programs in science to promote the study to their students.
1 Science students were paid $5 (online gift code) to complete the short screening survey to
join the study panel.
Procedure
Data were collected via semiannual online surveys administered during the spring and fall.
Each survey wave includes questions pertaining to college enrollment, degree attainment,
academic performance, and career interests and aspirations. In addition, measures of
psychological constructs such as ethnic, academic, and scientific identity; self-esteem;
subjective happiness; academic motivation; and perceptions of stereotype threat and the
1Intervention programs for minorities in the sciences exist on many campuses, and program directors typically recruit the most
promising minority science students into their programs. Students were recruited from campuses with minority programs and those
with no such programs. Fifty-five percent of students at the programs we approached joined the Science Study research panel, and
there were no significant differences in gender, race/ethnicity, or age between those who joined and those who did not.
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climate of the scientific community are assessed annually. Participants receive $25
compensation per survey.
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To maximize participant commitment to the research panel and survey response rates, we
maintained regular contact with participants during and beyond their undergraduate
enrollment (Tailored Panel Management: Woodcock et al., 2009). Over the first four waves
of data collection, survey response consistently exceeded 75% (range = 75%–85%). This
high response rate was maintained when students left their baccalaureate institution and
moved into postgraduate education or the workforce.
Measures
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Stereotype threat—Stereotype threat was measured each fall with a modified version of
the eight-item Stereotype Vulnerability Scale (SVS; Spencer, 1994). The SVS was
developed and used by Spencer in work examining the impact of stereotype threat on the
performance of women on math tests. Spencer’s (1994, Study 5) work provides strong
evidence of the construct validity of the scale. In an experimental study of stereotype threat,
women performing a difficult math test under conditions of stereotype threat versus no
threat reported significantly higher levels of stereotype vulnerability measured by the eightitem scale. The SVS has been used in published stereotype threat studies involving African
Americans performing in academic domains (Aronson et al., 2002) and women performing
in male-dominated academic domains (J. R. Steele, James, & Barnett, 2002), but has yet to
be psycho-metrically evaluated. The original SVS items were modified to reflect perceived
judgments of others on the basis of ethnicity. Relating the SVS questions to their
“experiences at college,” participants used the stem phrase “How often do you feel that
because of your ethnicity.…”, and responded to each SVS item (e.g., “Some people believe
that you have less ability”) on a 5-point scale, ranging from 1 (never) to 5 (almost always).
Scale items were presented in random order (see the Appendix for wording).
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Scale validation—Longitudinal mediation analyses rely on measures of latent constructs
that are robust across time (Cole & Maxwell, 2003), so the present measures were
psychometrically validated in a large sample of ethnically/racially under-represented college
students using confirmatory factor analysis (CFA). Criteria and cutoffs for assessing fit in
the CFA models were selected a priori. Following Hu and Bentler (1999), in addition to the
model chi-square, a root-mean-square-error of approximation (RMSEA) value at or below .
05 (or a 90% CI that includes .05 but does not include .10) and the comparative fit index
(CFI) value at or above .95 were chosen. Furthermore, when nested models are compared,
the Δχ2 test was used to evaluate misfit (Kline, 2005). This analysis used the Year 1 (fall)
data from the 313 African American and 250 Hispanic/Latino(a) undergraduate science
students who had complete data for the stereotype threat items.
To assess the fit of the original eight-item SVS scale, we allowed all items to load onto the
stereotype threat factor (see Figure 1A). The original eight-item model did not exhibit
acceptable fit to the data, χ2(20) = 423.53, p < .001; CFI = .85; RMSEA = .19, 90% CI [.
17, .21]. Numerous items exhibited redundant content, leading to a complex pattern of
correlated residuals. Therefore, four redundant items were removed in order to derive a
measurement model that preserved simple structure (see Figure 1B). The resulting four-item
measurement model exhibited excellent fit to the data, χ2(2) = 2.76, p = .251, and indicates
that this subset of items from the original eight-item scale form a reliable self-report
measure of stereotype threat (α = .85). Items included in the shortened Stereotype
Vulnerability Scale (SVS-4) are shown in the Appendix.
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Scientific identity—Scientific disidentification was assessed using a measure of scientific
identity. Disidentification from the sciences was quantified as the inverse of scientific
identification. For example, a negative association between stereotype threat and scientific
identity would indicate disidentification. Specifically, a five-item subset of Chemers’ (2006)
Scientific Identity Scale (see Estrada, Woodcock, Hernandez, & Schultz, 2011, for
psychometric evaluation) was used and measured each fall. Participants indicated the extent
that each of the following statements was true of them on a scale of 1 (strongly disagree) to
5 (strongly agree): “I have a strong sense of belonging to the community of scientists”; “ I
derive great personal satisfaction from working on a team that is doing important research”;
“I have come to think of myself as a ‘scientist’”; “I feel like I belong in the field of science”;
and “The daily work of a scientist is appealing to me.”
Persistence in the sciences—Plans to remain in or abandon the sciences was measured
by participants’ response to the question “To what extent do you intend to pursue a sciencerelated research career?” on a scale of 0 (definitely will not) to 10 (definitely will). This item
was asked in each wave of survey collection. The fall survey data were used for the research
reported here.
All measures were completed during Years 1, 2, and 3 of the study (see Table 1 for interitem
correlations and measures of internal consistency).
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Cross-Ethnic and Longitudinal Measurement Invariance of Stereotype Threat and
Scientific Identity Scales
The measurement invariance of the stereotype threat and scientific identity measures were
tested between the present sample of African American and Hispanic/Latino(a) participants,
and across the 3 years of the study. Following current standards, a series of multigroup
CFAs was run to test the cross-ethnic longitudinal measurement invariance of both scales
(Cole & Maxwell, 2003). Cross-ethnic measurement invariance was tested separately at each
measurement occasion (i.e., African American vs. Hispanic/Latino(a) at Year 1, at Year 2,
and at Year 3), whereas longitudinal measurement invariance was tested separately within
African American and Hispanic/Latino(a) groups across all measurement occasions (e.g.,
African American group at Years 1, 2, and 3). Participants were the African American and
Hispanic/Latino(a) undergraduate science students in the previous analysis. Participants’
responses to surveys conducted from Year 1 through Year 3 are included in these analyses
(see Table 2 for descriptive statistics and samples sizes).
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After a preliminary test of the measurement models separately for the African American and
Hispanic/Latino(a) groups, tests of cross-ethnic measurement invariance were run at each
time point (i.e., Year 1, Year 2, and Year 3). Analyses indicated psychometric stability
across groups. In addition, tests of longitudinal measurement invariance indicated the pattern
of factor loadings, the magnitude of factor loadings, and the item-level means (i.e.,
configural, metric, and scalar invariance) of the SVS-4, and the Science Identity scales were
stable over time for the African American and the Hispanic/Latino(a) groups (see Table 3).
Stereotype Threat and Disidentification Across Time
Here, the hypothesis that chronic stereotype threat leads disidentification with the sciences
and eventual abandonment the pursuit of a scientific career was tested. It was hypothesized.
that minority science students who experience stereotype threat during the course of their
scientific training will have decreased intention to pursue a scientific career. Furthermore, it
was hypoth esized that disidentification with the sciences will mediate this process.
Specifically, the expectation was that the experience stereotype threat in Year 1 will be
negatively associated with. scientific identification in Year 2 (controlling for prior levels
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scientific identification). Subsequently, scientific identification Year 2 will be associated
with intention to pursue a scientific career in Year 3 (controlling for prior levels of
intention). Prelim inary mediation analyses were conducted using regression, and
mediational analyses were then performed within a structural equation modeling (SEM)
framework. The conceptual model outlined in Figure 2. SEM was chosen for our final
analysis as allows for error-free measurement and does not restrict our longi tudinal analyses
to participants who complete every survey, but allows us to use all available data (Kline,
2005).
A subset of the participants from the previous analyses were selected. A cohort of 283
sophomore (49%) and junior undergraduates was tracked across 3 academic years. One
hundred sixty-six were African American, and 117 were Hispanic/Latino(a). Seventy-two
percent were women. The percentage of women reflects the panel as a whole and does not
differ from the gender composition of the undergraduate populations from which they were
drawn. The mean age was 20. Sixty-three percent were majoring in the biological sciences;
21% in the natural sciences; and the remainder in engineering, computer sciences, or
psychological sciences. Their mean GPA was 3.32. Of the participants, 77% were native
English speakers, and 17% had transferred from a junior or community college. Eighty-five
percent of the African American participants attended predominantly Black institutions, and
56% of the Hispanic/Latino(a)s attended Hispanic Serving Institutions.
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Sophomores and juniors were selected from our larger undergraduate sample as they have
had the opportunity for sufficient exposure to the academic scientific community to establish
a scientific identity. They have also been affected by the climate (welcoming or threatening),
and are at a point in their academic careers where they are faced with making graduate
school plans. A graduate degree is crucial for a career in the sciences, and baccalaureate
graduation is a particularly leaky juncture in the scientific academic pipeline. We felt that 3
years was sufficient to capture the stereotype-disidentification effect.

Results and Discussion
The Experience of Stereotype Threat
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There was evidence of the perception of stereotype threat for both African Americans and
Hispanic/Latino(a)s during each year (see Table 2). The mean level of both groups approach
the midpoint of the scale that ranges from never experiencing threat to almost always
experiencing it. This is interesting given that the majority of the sample was drawn from
institutions where the participants’ ethnic/racial group was in the numerical majority.
African Americans report significantly higher levels of stereotype threat tyear 1(273) = 3.23,
p = .001, d = .58; however, interpreting this difference is difficult, as the SVS-4 items
exhibited differential item function.
Longitudinal Analyses
Given the different experience of stereotype threat between African Americans and
Hispanic/Latino(a)s and evidence that members of these groups use different disengagement
strategies (Schmader et al., 2001), we conducted preliminary mediational analyses with
separate regression equations for African Americans and Hispanic/Latino(a)s. Following
Preacher and Hayes (2008), we used a bootstrapping approach to derive a point estimate of
the indirect effect representing the effect of stereotype threat on intention to pursue a
scientific research career through science disidentification. The mediational effect for
Hispanic/Latino(a)s was −0.18 (SE = 0.11, 95% CI [−0.46, −0.02]). The confidence interval
does not contain zero, so we can conclude there is a significant mediational effect. The
mediated effect for African Americans was −0.02 (SE = .08, 95% CI [−0.21, 0.12]). The
confidence intervals contain zero, so we cannot conclude that there is a significant mediation
J Pers Soc Psychol. Author manuscript; available in PMC 2013 September 20.
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effect of stereotype threat on intention to pursue a scientific research career though science
disidentification. However, it is known that estimates from regression analyses are biased
because they do not control for prior standing on the mediator or outcome variables (Cole &
Maxwell, 2003).
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Following Cole and Maxwell (2003), we used SEM to test more precisely the longitudinal
mediational effects. We constructed a baseline model that correlated latent stereotype threat,
latent science identity, and observed the students’ intention to pursue a scientific research
career at three occasions (Year 1 through Year 3). The baseline SEM indicated adequate fit
to the longitudinal data (see Table 3: Longitudinal Mediation Models: M16). Next, we fit
our hypothesized process model to the data (see Figure 3). The process model consists of
three key components: (a) correlational relations in Year 1; (b) an autoregressive
longitudinal model, wherein each construct at Year 2 was regressed on Year 1 (e.g.,
stereotype threat at Year 2 was regressed on stereotype threat at Year 1), and each construct
at Year 3 was regressed on both Year 2 and Year 1 (e.g., stereotype threat at Year 3 was
regressed on stereotype threat at Years 2 and 1); and (c) most importantly, tests of the
hypothesized effect of stereotype threat on identity and effect of identity on student
intentions. Thus, although we had constrained all of the nonhypothesized paths to zero (e.g.,
path from Science Identity Year 1 to Stereotype Threat Year 2), the process model did not
significantly worsen model fit compared with the baseline model (see Table 3: M17).2
Given the acceptable model fit, we examined the hypothesized direct effect of stereotype
threat on identity and of scientific identity on intention to pursue a scientific career. We
were surprised to see that the hypothesized effect of stereotype threat on identity
(disidentification hypothesis) was nonsignificant (β = −.09, b = −0.05, SE = 0.04, p = .11).
We suspected that this nonsignificant effect was due to collapsing across groups of African
Americans and Hispanic/Latino(a)s, as our regression analyses indicated that their responses
to stereotype threat were qualitatively different. Therefore, we reran the baseline and process
models as multigroup models.
The multigroup baseline model provided adequate fit (see Table. 3: M18), and the
multigroup process model did not worsen model - fit (see Table 3: M19). As suspected, we
found that the effect of stereotype threat (Year 1) on scientific identity (Year 2) varied by,
race/ethnicity, such that the direct effect was negative and statistically significant for
Hispanic/Latino(a)s (β = −.25, b = −0.15, SE = 0.05, p = .001), but was negative and
nonsignificant for African Americans (β = −.03, b = −0.02, SE = 0.06, p = .73). The direct
effect of scientific identity (Year 2) on intention to pursue a scientific career (Year 3) was
positive and statistically significant for both groups, Latino(a): β = .28, b = 1.09, SE = 0.47,
p < 05; African Americans: β = .24, b = 1.00, SE = 0.46, p < .05.
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Assessment of indirect effects (mediation)—Having found evidence of statistically
significant direct effects, we examined the indirect effect of stereotype threat (Year 1) on
intention to pursue a scientific career (Year 3), through scientific identity (Year 2),
separately for African Americans and Hispanic/Latino(a)s. As predicted, stereotype threat is
negatively associated with intention to persist in the sciences through disidentification with
the science for Hispanic/Latino(a) students. However, the process was not the same for the
African American students. The absence of a significant direct effect from stereotype threat
on identity precluded the hypothesized indirect effect.

2We also examined paths that did not fit with our theoretical model. Thus, we examined the effect of science identity on stereotype
threat (e.g., Stereotype Threat Year 2 regressed on Science Identity Year 1) as well as the effect of intention on science identity and
stereotype threat (e.g., Stereotype Threat Year 2 regressed on Intention Year 1). Consistent with our hypothesized model, none of the
nonhypothesized paths were statistically significantly different from zero. Therefore, we did not include nonhypothesized paths in any
of the proceeding models.
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This finding was curious but not entirely unexpected as there is evidence that African
Americans strategically disengage in the face of threat in a different manner from Hispanic/
Latino(a)s (Major & Schmader, 1998). Another plausible explanation is that many of the
African American science students in our sample were in an environment that may have
buffered their scientific identity from the effects of stereotype threat, if not the perceived
experience of it. Our African American sample was drawn from predominantly Black and
mixed-race institutions. We hypothesize that although there is no evidence to suggest that
the ethnic/racial diversity of the institution predicts the experience of stereotype threat of
African Americans (b = −.04), t(158) = 0.02, p = .88, their critical mass at predominantly
Black institutions may shield their scientific identity.
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Indeed, further probing of the African American sample indicated a moderating effect of
context. Regression analyses, F(4, 114) = 22.05, p < .001, R2 = .44, revealed a marginally
significant interaction between stereotype threat (Year 1) and the racial diversity of the
college on scientific identity (Year 2) controlling for science identity (Year 1) (b = .38),
t(114) = 1.76, p = .08. The racial diversity of the institution did not have an influence on the
science identity of African Americans who experienced less stereotype threat in Year 1.
However, for African Americans perceiving greater levels of stereotype threat in Year 1,
those at racially diverse institutions had greater scientific identity (less disidentification)
than those at majority Black institutions. This interaction needs to be interpreted with
caution given the majority of our sample come from institutions with very little ethnic/racial
diversity.

General Discussion
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C. M. Steele (1997) posited that a long-term consequence of the experience of chronic
stereotype threat is a process of disidentification from the domain in question. This
separation of the relevance of performance in the domain to an individual’s sense of selfworth is hypothesized to lead to eventual abandonment of the domain. To date, no
longitudinal empirical test of this process has been reported. The central objective of this
research was to test the stereotype threat-disidentification hypothesis in a prospective
longitudinal study of underrepresented minority students in the scientific academic pipeline.
Across 3 academic years, we demonstrated that both African American and Hispanic/
Latino(a) students experience stereotype threat during their journey toward a scientific
career, with African Americans reporting significantly higher levels of threat than Hispanic/
Latino(a)s. In a direct test of the stereotype threat-disidentification hypothesis, we found a
moderating effect of race/ethnicity whereby the hypothesis held for Hispanic/Latino(a)s.
Specifically, scientific disidentification was a negative predictor of intention to persist in the
sciences in the pursuit of a scientific research career for all of the minority science students
in our sample, but the experience of stereotype threat was not a significant predictor of
scientific disidentification for African Americans.
The nature of our sample of African Americans offers two plausible explanations for our
findings. On the one hand, African Americans in the sciences may experience and react to
threat differently than Hispanic/Latino(s). Hispanic/Latino(a)s tend to devalue the domain in
response to the perception of ethnic-based injustice, whereas African Americans tend to
discount the validity of performance feedback (Major & Schmader, 1998). This may
moderate the impact of stereotype threat on domain disidentification. Hispanic/Latino(a)s
disengagement via devaluaing the domain facilitate disidentification. However, in the case
of African Americans, discounting performance feedback may not lead to the need to
defensively disidentify with the sciences—another mechanism may be in place.
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On the other hand, these finding suggest that contextual variables such as a critical mass of
one’s stigmatized ingroup may change the nature of the experience of stereotype threat.
When a member of an identity-stigmatized group is in the numerical minority, the
experience of stereotype threat may have a negative impact on domain identity and result in
protective bifurcation of the self-concept and the stigmatized domain. In contrast, when in
the numerical majority, a stereotype-threatened individual may become more likely to
maintain a positive domain-specific self-concept given the existence of a positive ingroup
identity. Indeed, social identity theory posits that individuals draw self-worth from positive
social identities and personal identity (Turner, 1975). In contexts such as majority Black
institutions, African American scientists in training have a positive and valued identity as an
African American to draw on and buffer their self-concept from the effects of stereotype
threat. This may serve to reduce the psychological need to distance themselves from the
sciences in order to maintain positive self-worth. Training to be a scientist at a majority
Black institution may also have the effect of rendering the oft incompatible identities of
being African American and being a scientist more compatible. This idea is echoed in
research of women undergraduates in single-sex intervention programs at coeducational
colleges. Engagement in science, technology, engineering, and mathematics (STEM) was
predicted by perceived social support from people affiliated with the program and perceived
compatibility between the identities of being a women and being in a STEM field
(Rosenthal, London, Levy, & Lobel, 2011). Although we acknowledge that the selfselection of students into mixed- or single-race environments raises possible confounds, the
positive personal identity and identity compatibility hypotheses are plausible explanations
for our findings.
It is impossible to tease apart the influence of ethnicity and critical mass on the process
underlying the long-term consequences of stereotype threat for the African Americans in
this sample. However, these findings have substantial theoretical and practical implications.
The situational effects of stereotype threat on performance and domain disengagement
appear to be robust across many stereotyped domains, but the long-term, dynamic relation
between chronic stereotype threat and domain identification may be more nuanced than
originally hypothesized. Our study was focused on the consequences of chronic stereotype
threat on the intended persistence of underrepresented minorities in the scientific pipeline.
Arguably, these students have overcome stereotype threat and other psychological barriers
already and may represent a particularly resilient population. The stereotype threat
disidentification process may be more pronounced in a sample less far along the academic
pipeline.
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It is clear that a great deal of additional research will be required to integrate fully a number
of psychological processes in the refinement of the theoretical underpinnings of adapting to
chronic stereotype threat. It will be important to understand the situational factors that
facilitate or buffer individuals experiencing stereotype threat from domain disidentification
to gain a clearer understanding of the process of chronic stereotype threat. It is our hope that
this initial evidence that members of different stigmatized groups have divergent
psychological responses to the experience of chronic stereotype threat will provide a
springboard for future research.
This research also has substantial practical implications. Many individuals and institutions
involved in efforts to address gender and racial/ethnic disparities are beginning to look to the
psychological impact of negative stereotypes (Burgess, Warren, Phelan, Dovidio, & van
Ryn, 2010; Cokley, 2002; Hill, Corbett, & St. Rose, 2010; Singham, 1998). These practical
efforts will require an understanding of both the contextual influence and long-term
consequences of stereotype threat. After reviewing the stereotype threat literature, it is
conceivable that one would come away with the impression that the stereotype threat-
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disidentification process is robust and ubiquitous. Our evidence of a moderating effect of
context on the stereotype threat-disidentification process suggests further empirical tests of
this assumption are needed.
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A second important and unique contribution of this research is the validation of a self-report
measure of stereotype threat. The empirical study of chronic compared with situational
stereotype threat dictates the need for a measure that will assess the experience of stereotype
threat over time. Our rigorous psychometric evaluation of the SVS extends Spencer’s (1994)
construct validation of the measure. We now have solid evidence that the SVS-4 is
psychometrically robust across time and across different groups of stigmatized individuals.
The SVS-4 will be crucial for future empirical research into chronic stereotype threat. It is
important to note that the SVS-4 is a measure of the experience of stereotype threat, which is
distinct from more dispositional measures of vulnerability to stereotype-threatening
situations, such as Pinel’s measure of stigma consciousness (Brown & Pinel, 2003; Pinel,
1999) and Mendoza-Denton’s measure of race-based rejection sensitivity (Mendoza-Denton,
Downey, Purdie, Davis, & Pietrzak, 2002). Measuring both dispositional and situational
stereotype threat will be important in fully understanding chronic stereotype threat.
Individuals’ vulnerability to stereotype threat moderates in performance in stereotypethreatening situations (Brown & Pinel, 2003). What remains unexplained are the antecedents
and long-term consequences of individual differences in the vulnerability to stereotype
threat.
Caveats and Limitations
Two notes of caution concern the generalizability of our findings to other stigmatized groups
and the predictive power of behavioral intentions. Our findings suggest that the stereotype
threat-disidentification process may not be contextually robust—that members of
stigmatized groups in different environments respond to stereotype threat in different ways.
Our research speaks to the experiences of high-achieving African Americans and His-panic/
Latino(a)s in the sciences, but the experiences of members of other stigmatized groups in the
sciences and other domains must be addressed with further research. We specifically
measured the perception of race/ethnicity-based stereotype threat in this study. Our findings
indicate no moderating effect of gender, but focused studies of the gender-based experience
of stereotype threat of women in the sciences should be pursued. In a similar vein, a control
group of White students would be valuable to compare the decline in science identity and
intention to pursue a scientific career over time and to gauge the additional burden borne by
stigmatized group members above and beyond the stresses inherent in undergraduate
studies.
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Entering a doctoral-level scientific research career is a distal goal for our sample of
undergraduate science students. To test the impact of chronic stereotype threat on the pursuit
of this goal, we used intention to persist in the sciences as a proximal measure of this distal
goal. Intention is not a perfect predictor, but the theory of planned behavior proposes that
behavioral intentions are significant predictors of future behavior (for reviews, see Armitage
& Conner, 2001; Sheeran, 2002; Webb & Sheeran, 2006). Empirical support of intention as
a robust predictor of persistence in STEM also comes from large-scale longitudinal data sets
(Eris et al., 2010; Estrada et al., 2011). Given the time course of the stereotype threat
disidentification process, we foresee that intentions and behavioral measures will both be
important outcome measures in future research into chronic stereotype threat. Additionally,
other types of longitudinal methods such as accelerated longitudinal designs (see Miyazaki
& Raudenbush, 2000) will be useful in the pursuit of these answers.
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Despite these limitations, this research represents an important first step in the empirical
study of the impact of chronic stereotype threat. During the decade and a half following the
Steele and Aronson (1995) article, social psychologists have generated a rich and detailed
body of research that has answered many questions about the boundary conditions of and the
processes underlying situational experiences of stereotype threat. There is still a pressing
need to turn our empirical attention to the adaptation to and outcomes of chronic stereotype
threat. A number of converging forces suggest that the time is ripe. It is clear that the
popular assumptions of the past provide inadequate explanations of many of the disparities
we see and are interested in addressing. The failure of “innate lack of ability,” “lack of
preparation,” and/or “lack of interest” to account for the disproportionate numbers of women
and members of underrepresented ethnic/racial groups not pursuing academic arenas and
careers underscores the importance of identifying psychological contributors. Beyond the
importance of psychological explanations, there is growing recognition outside psychology
that pervasive social stereotypes are contributing to these outcomes and that social
psychologists have the requisite theoretical and empirical tools. Finally there is the
overarching driving force of need. The underrepresentation of members of negatively
stereotyped groups in academics, the sciences, and many other endeavors does not serve the
long-term goals of achieving equality and diversity. Members of stigmatized groups are
underrepresented in domains in which they may have significant impact. There is emerging
evidence that a lack of diversity within these domains has a deleterious, but often
undetectable impact on creativity and productivity (European Commission, 2003), which
serve neither the goals of the specific domain nor broader society.
Conclusions
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Adaptations to and long-term consequences of chronic stereotype threat have received little
empirical attention. Our test of C. M. Steele’s (1997) stereotype threat-disidentification
hypothesis provides evidence that the contingencies tied to our social identities can indeed
“make a difference in shaping our lives.” After refining and validating a self-report measure
of stereotype threat, we examined the impact of the experience of chronic stereotype threat
over time. Analysis of longitudinal data from minority undergraduate science students
across 3 academic years provides evidence for the negative impact of chronic stereotype
threat on domain disidentification and persistence. We found that this process was
moderated whereby domain disidentification occurred in response to chronic stereotype
threat for Hispanic/Latino(a), but not for African Americans. This research offers a
significant theoretical expansion of the process of the chronic experience of stereotype threat
and also provides an important validation of a measure of chronic threat that will be
important to further research.
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Appendix. Items for the Revised Stereotype Vulnerability Scale (SVS) and
the SVS-4
Because of your ethnicity:
A. Some people believe that you have less ability.
B. If you’re not better than average, people assume you
C. Professors expect you to do poorly.
D. Professors are less likely to encourage you.
E. You are not fully accepted or included into your program.
F. If you ask a simple question, people will think it is because of your ethnicity.
G. If you do poorly on a test, people will assume that it is because of your
ethnicity.
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H. People of your ethnicity face unfair evaluations because of their ethnicity. are
limited.

Note. Items included in the shortened SVS-4 are bolded.
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Figure 1.

Eight-item (A) and four-item (B) confirmatory factor analysis of the Stereotype
Vulnerability Scale.
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Figure 2.

Hypothesized mediation model of the relationship between stereotype threat and the pursuit
of a scientific research career. −ve denotes expected negative relation, and +ve denotes
expected positive relation.
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Figure 3.

Longitudinal mediation model showing the direct effects of stereotype threat on scientific
disiden-tification and scientific disidentification on the pursuit of a scientific career.
Standardized coefficients for Hispanic/Latino(a) students are on the left, and the coefficients
for the African American students are on the right in parentheses.
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NIH-PA Author Manuscript
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NIH-PA Author Manuscript

NIH-PA Author Manuscript
37.23 (4)***

7.37 (7)
42.45 (11)***

M4. Metric invariance

M5. Scalar invariance

22.97 (4)***

12.93 (7)
33.57 (11)***

M4. Metric invariance

M5. Scalar invariance
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M5. Scalar invariance

M4

M3

14.43 (5)*

40.92 (19)**

M8a. Scalar invariance

.044 [.025, .062]

.038 [.014, .061]

1.31 (4)

26.49 (14)*

M7. Metric invariance

M7

.050 [.026, .075]

.082 [.058, .108]

.033 [.000, .072]

.028 [.000, .080]

.056 [.035, .079]

.036 [.000, .067]

.051 [.014, .089]

.069 [.048, .091]

.009 [.000, .052]

.023 [.000, .069]

25.18 (10)**
M6

0.00 [.000, .096]
.055 [.000, .111]

M6. Configural invariance

Year 1

39.66 (4)***

45.11 (11)***

M4. Metric invariance

M4

M3

M4

M3

Science identity cross-ethnic measurement invariance

5.11 (3)

5.45 (4)
10.56 (7)

M3. Configural invariance

Year 3

3.46 (3)

10.60 (4)

M3. Configural invariance

Year 2

2.16 (3)

4.22 (4)

M3. Configural invariance

Year 1

SVS-4 cross-ethnic measurement invariance

0.80 (2)
9.16 (5)

M2. Science identity

.085 [.040, .135]

RMSEA [90% CI]

15.61 (5)**

Model comparison

0.00 [.000, .114]

Single-group solutions

Δχ2(df)

1.88 (2)

χ2(df)

M1. SVS-4

Hispanic/Latino(a) students (n = 250)

M2. Science identity

M1. SVS-4

African American students (n = 313)

Model

.97

.98

.98

.94

.99

.99

.98

.99

.99

.97

1.00

.99

.99

1.00

.97

1.00

CFI

Goodness of Fit for Single-Group CFA, Cross-Ethnic Measurement Invariance CFA, and Longitudinal Measurement Invariance CFA of the Stereotype
Threat and Science Identity Scales

NIH-PA Author Manuscript
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43.99 (39)
48.62 (45)
53.73 (53)

M10. Metric invariance
M11. Scalar invariance

55.01 (53)

M11. Scalar invariance

NIH-PA Author Manuscript
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9.79 (8)

116.22 (88)*
Hispanic/Latino(a)

M15. Partial scalar invariance

M13

.031 [.012, .046]

.041 [.028, .054]

34.53 (10)***

140.98 (90)***
M14. Scalar invariance

M13

.032 [.012, .047]

9.99 (8)

106.44 (80)*
M13. Metric invariance

.012 [.000, .041]

.009 [.000, .042]

.005 [.000, .043]

.006 [.000, .036]

.016 [.000, .041]

.020 [.000, .045]

.032 [.011, .048]
M12

M10

M9

M10

M9

96.45 (72)*

8.99 (8)

6.71 (6)

5.11 (8)

4.62 (6)

.054 [.036, .072]

M12. Configural invariance

African American

Scientific Identity

39.32 (39)
46.02 (45)

M9. Configural invariance
M10. Metric invariance

Hispanic/Latino(a)

M7b

Longitudinal measurement invariance

M9. Configural invariance

African American

Stereotype Threat

9.56 (5)

48.87 (18)***

M8. Scalar invariance

.058 [.038, .080]

2.03 (3)

39.32 (13)***

M7b. Partial metric invariance

M6

.064 [.044, .084]

9.32 (4)*

47.63 (14)***

.031 [.000, .051]

M7a. Metric invariance

M6

M7

.068 [.045, .092]

2.85 (3)

37.29 (10)***

27.30 (17)*

M6. Configural invariance

Year 3

M8b. Partial scalar invariance

31.41 (5)***

55.86 (19)***

M8a. Scalar invariance

.055 [.039, .072]

.034 [.007, .056]

M7

.036 [.000, .061]
6.25 (4)

24.45 (14)*

.038 [.017, .059]

18.19 (10)
M6

M7

RMSEA [90% CI]

M6. Configural invariance

5.60 (3)

32.09 (17)*

Model comparison

M7. Metric invariance

Year 2

M8b. Partial scalar invariance

Δχ2(df)

NIH-PA Author Manuscript
χ2(df)

NIH-PA Author Manuscript

Model

.98

.97

.98

.98

.99

.99

1.00

.99

.99

.99

.97

.98

.97

.98

.99

.96

.99

.99

.98

CFI
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6.55 (7)

128.95 (87)**

M15. Partial scalar invariance

.91

.91

.97

.96

.97

.95

.97

.97

CFI

***

p < .001.

p < .01.

p < .05.

**

*

Note. CFA = confirmatory factor analysis; SVS-4 = shortened Stereotype Vulnerability Scale; Δχ2= nested chi-square difference test; RMSEA = root-mean-square error of approximation; CFI =
comparative fit index; Configural invariance = factor pattern coefficients and indicator intercepts allowed to vary; Metric invariance = factor pattern coefficients constrained to be equal (across groups or
over time); Scalar invariance = factor pattern coefficients and indicator intercepts constrained to be equal (across groups or over time); Partial scalar invariance = one or more indicator intercepts are
allowed to be freely estimated while the others are constrained to be equal.

.037 [.031, .042]

M18

1079.88 (784)***

M19. Process model (multiple groups)

24.81 (31)

.034 [.025, .042]
.033 [.024, .041]
.038 [.032, .043]

M16

1055.07 (753)***

10.40 (15)

.042 [.026, .057]

M18. Baseline (multiple groups)

477.61 (359)
484.76 (374)

M16. Baseline

M17. Process model

Longitudinal mediation models

M13

.053 [.039, .066]

35.87 (10)***

158.27 (90)***

M14. Scalar invariance

M13

.044 [.027, .059]

11.63 (8)

122.40 (80)**

M13. Metric invariance

M12

.044 [.027, .060]

RMSEA [90% CI]

110.77 (72)**

Model comparison

M12. Configural invariance

Δχ2(df)

NIH-PA Author Manuscript
χ2(df)

NIH-PA Author Manuscript

Model
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