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Abstract
Black teachers experience racialized microaggressions at varying levels in their
professional settings. Existing measures of these microaggressions are not con-
text specific. We developed items following a critical quantitative research
inquiry approach. Item response theory (IRT) provided validation evidence
for the Teacher Experiences of Racialized Microaggressions (TERM) scale.
Black U.S. teachers (n= 526) participated. Results revealed a 15-item unidimen-
sional factor structure. IRT analyses revealed the TERM scale measured racial-
ized microaggression levels ranging across the continuum. Use of the TERM
scale has implications for understanding the racialized experiences of Black
and other underrepresented teachers across other subject areas.
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Teachers of color often experience racialized microaggressions in their pro-
fessional contexts (e.g., Kohli, 2018). The need to examine teachers’ racial-
ized experiences is imperative, due to their profound implications such as
lasting mental health impacts and physical and psychological stressors
(Kohli, 2018; Nadal, 2011; Torres-Harding et al., 2012). The microaggres-
sions experienced by teachers of color are often ignored in mainstream edu-
cational policy research (DeCuir-Gunby & Gunby, 2016; Martin, 2009).
However, the implications of negative verbal and nonverbal experiences
have long-term effects on teachers of color, and the desire to continue in
the teaching profession (Frank et al., 2021; Ingersoll & May, 2011; Kohli,
2018). In previous research, teachers of color shared their experiences of
microaggressions such as being treated with disdain or mistrust, or feeling
dismissed by colleagues (Kohli, 2018), and, specifically, Black teachers
have noted specific anti-Black microaggressions that impact their workplace
experiences (Brown, 2019). While most Black teachers are concentrated in
urban schools (Bond et al., 2015), their experiences of microaggressions
persist regardless of the racial composition of their workplace or the extent
to which their schools are urban intensive, urban emergent, or urban charac-
teristic (Milner, 2012).

Racial microaggressions were first defined as racial offenses that are
expressed in an unconscious manner (Pierce, 1970). Microaggressions
are brief, subtle, everyday exchanges that send negative slights or
insults to a person of color (Sue et al., 2007). Prior studies show that
people of color in educational contexts experience racial microaggres-
sions (e.g., Compton-Lilly, 2020; DeCuir-Gunby & Gunby, 2016;
Garcia-Louis et al., 2020; Kohli, 2018). Such experiences have a nega-
tive impact on job satisfaction. A few scales have been developed to
measure racial microaggressions based on the racial microaggression
taxonomy by Sue et al. (2007). The participants in these prior studies
did not specifically consist of teachers or professionals in a teaching
context (Nadal, 2011; Torres-Harding et al., 2012). Prior studies have
developed or used items that examined the racialized experiences of
people of color in a workplace or general context (DeCuir-Gunby &
Gunby, 2016). This study examines the psychometric properties of the
microaggression items in the Black Teachers of Mathematics
Perspectives Survey (BTOMPS), a survey developed as part of a
larger study of Black mathematics teacher retention. This instrument is
based on items from an existing instrument for students of color at the
University of Illinois (Harwood et al., 2015). Specifically, the
BTOMPS instrument is used to measure racial microaggression for
Black teachers in a school-specific context.
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Another purpose of this study is to employ item response theory as a
method of analysis. Prior studies that developed instruments used to
measure racial microaggressions employed exploratory and confirmatory
factor analyses (Nadal, 2011; Torres-Harding et al., 2012). There are no
other known studies using item response theory (IRT) to analyze an instru-
ment measuring racialized experiences of teachers on an item-level basis.
This study will validate the BTOMPS through exploratory factor analysis,
and item response theory methods.

This study is also part of a larger investigation funded by the National
Science Foundation that seeks a deeper understanding of the experiences of
Black mathematics teachers, past and present, and how their experiences
help us theorize about the role of Black mathematics teachers in shaping edu-
cational policymaking, teacher preparation programs, and proposed retention
efforts to retain a more diverse mathematics teaching force.

Critical Race Quantitative Inquiry

Microaggressions in the teaching environment were examined through a crit-
ical race theory (CRT) framework. We ground our research in critical race
theory. CRT asserts that racism is endemic in U.S. culture. Specifically,
CRT highlights how racism is perpetuated at structural levels, and has impli-
cations at the interpersonal level. With its roots in legal scholarship (Bell,
1980; Crenshaw et al., 1995), CRT was introduced to education through
the work of Ladson-Billings and Tate (1995), and expanded by other scholars
(e.g., DeCuir & Dixson, 2004; Delgado & Stefancic, 2017; Ladson-Billings,
1998; Solórzano & Yosso, 2002; Taylor et al., 2016; Yosso, 2005). Since its
introduction, CRT has been used to study myriad issues in education broadly
(e.g., Cook, 2015; Han & Laughter, 2019) and mathematics education specif-
ically (e.g., Davis & Jett, 2019). CRT is a useful theoretical tool to unpack the
racialized experiences of Black mathematics teachers, specifically as we inter-
pret and analyze experiences of racialized microaggressions.

CRT uses research methods to analyze race and racism within societal
structures based on color and status hierarchy (Ledesma & Calderon,
2015). CRT is used to examine these societal structures of racism for teachers
of color as manifest through microaggressions. The work of critical scholars
bridged the gap between quantitative analyses and CRT within the education
context. For example, critical race quantitative intersectionality (CRQI) is a
quantitative methodology used to frame research, policy, and practice for
the purpose of social justice and educational equity in a field dominated by
qualitative research methods (Covarrubias & Velez, 2013). CRQI supports
the posing of research questions and the disaggregating of data by taking
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communities of color into account through quantitative analysis (Covarrubias
& Velez, 2013). Later, Gillborn et al. (2018) and Garcia et al. (2018) fur-
thered the discussion with the use of the term QuantCrit.

QuantCrit and CRQI share similar tenets. These tenets serve to offer a
toolkit to understanding our environment. CRQI operates from the following
tenets: a) numbers do not speak for themselves, b) quantifying intersection-
ally, c) experiential grounding data and, d) commitment to structural transfor-
mation of intersectional subordination (Covarrubias et al., 2019). QuantCrit
follows these tenets: (a) the centrality of racism, (b) numbers are not
neutral, (c) categories are neither natural nor given for race, (d) data cannot
speak for itself, and (e) numbers should be used to promote social justice
(Garcia et al., 2018; Gillborn et al., 2018). This paper details the development
and results of a microaggression scale through these critical race quantitative
inquiry framework. To effectively measure teachers’ microaggression experi-
ences we first recognized the fluidity and pervasive nature of racism and its
impact on the education context. In measurement theory quantitative values
are added to represent behaviors (Crocker & Algina, 2008). However, we
believe these values are neither neutral nor do they speak for themselves
and warrants the context considered and explained. Finally, we accept the
challenge of developing a measure that accounts for the intersectionality
within the education context.

Prior Studies of Microaggressions

Microaggressions exist in various forms. Sue et al. (2007) proposed three
types of microaggressions: microassaults, microinsults, and microinvalida-
tions. A microassault is an explicit verbal or nonverbal attack meant to
harm the intended victim, for example, using a racial epithet towards a
person. A microinsult is a subtler form of a microaggression, characterized
by insensitive or demeaning verbal or nonverbal messages, for example,
ignoring a person of color in a conversation. Lastly, microinvalidation is char-
acterized by nullifying the thoughts, feelings, or experiential reality of a
person of color for example, dismissing the negative experiences of a
person of color.

Torres-Harding et al. (2012) used the racial microaggressions taxonomy
by Sue et al. (2007) to develop the Racial Microaggressions Scale (RMAS)
to measure racial microaggressions experienced by people of color. Using
exploratory factor analysis and confirmatory factor analysis, the study pro-
vided evidence that the RMAS is a reliable and valid tool for measuring
microaggressions experienced by people of color. A 35-item, six-factor struc-
ture was developed using exploratory factor analysis with the first half of the
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sample (n= 189), and confirmatory factor analysis was conducted with the
second half of the sample (n= 188). A six-factor scale with 32 items
emerged from the confirmatory factor analysis. Based on the racial microag-
gressions taxonomy, several factors fit with the proposed model: criminality
(one is treated as dangerous or aggressive), foreigner/not belonging (not a
“true” American), environmental invalidations (absence of people from
one’s racial background), sexualization (exoticized because of racial back-
ground), invisibility (being dismissed because of race), and
low-achieving-undesirable culture (belief that someone is successful only
because of affirmative action).

Nadal (2011) developed the Racial and Ethnic Microaggressions Scale
(REMS) using the racial microaggressions taxonomy by Sue et al. (2007).
This instrument was developed to measure racial microaggressions that
people of color experience in their everyday lives. After developing the
racial microaggressions items based on the racial microaggressions taxonomy
by Sue et al. (2007), exploratory factor analysis and confirmatory factor anal-
ysis was used to test the validity of the scale. The findings indicate that the
REMS is an adequate measure of racial microaggressions. Exploratory factor
analysis (n= 443) determined that out of 131 items entered into factor analysis,
79 items remained with six factors (Assumptions of Inferiority, Second-Class
Citizen and Assumptions of Criminality, Microinvalidations, Exoticization/
Assumptions of Similarity, Environmental Microaggressions, and Workplace
and School Microaggressions. Confirmatory factor analysis was conducted
with a new sample (n= 218) and determined that the REMS is an adequate
measure of racial microaggressions (high coefficient alphas over .80 in the
two independent samples).

Similar to Nadal (2011) and Torres-Harding et al. (2012) authors later
developed and provided validation evidence for measures assessing microag-
gressions. For example, Franklin et al. (2014) explored the impact of racial
microaggression on behavioral and psychological stress responses in Latinx
college (and recently completed college) students. In exploring these relation-
ships, Franklin et al. developed a 13-items measure of racial microaggression
using principal component analysis. Lewis and Neville (2015) also created a
microaggression measure focusing on the intersection of gender and racial
microaggression. Using exploratory factor analysis, the authors concluded a
27-item four-factor solution measuring for the gendered racial microaggres-
sion scale for Black women. Both measures were influenced by the work
of Sue et al. (2007).

DeCuir-Gunby and Gunby (2016) used critical race analysis to empirically
explore various tenets of CRT (the permanence of racism, Whiteness as prop-
erty, and color blindness) and the Racial and Ethnic Microaggressions Scale
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developed by Nadal (2011) to determine that higher education professionals
(n= 53) have higher levels of racial microaggressions in this sample, com-
pared to K-12 educators (n= 22). This may be a result of a lower percentage
of a racially diverse work environment in higher education. The organizations
in this study average 25.9% people of color (DeCuir-Gunby & Gunby, 2016).
The findings indicated that the one-way ANOVA for K-12 educators in this
study were not significant, possibly due to the small sample size. The
results for higher education professionals concluded that there is a negative
relationship between assumptions of inferiority and job satisfaction, and
there is not a negative relationship between detachment and job satisfaction.
Additionally, marital status had a positive effect on job satisfaction. People of
color may experience more racial microaggressions in settings with more
members of the majority race (DeCuir-Gunby & Gunby, 2016). Lastly, addi-
tional education, higher incomes, and even marital status are not associated
with experiencing fewer racial microaggressions for people of color
(DeCuir-Gunby & Gunby, 2016).

More recently, Brown (2019) reported the experiences of 29 African
American teachers in Southern California. Brown uncovered five themes of
teachers’ reported microaggression: myth of meritocracy, pathologizing cul-
tural values and communication styles, cultural/ethnic insensitivity, ascription
of intelligence, and treated as a second-class citizen. These teachers felt the
meritocracy myth forces them to work extra hard to negate the negative ste-
reotypes of the dominant culture and to prove their worthiness. For the second
theme, teachers expressed a feeling of having an inferior communication
style, leading to monitoring speech and language (e.g., volume, directness,
and quality or articulation). When interacting with nonminority colleagues,
African American teachers felt a diminished racial heritage and identity,
and isolation. Brown found that participating teachers expressed feelings
that their intelligence and worth ethic were regularly questioned. Finally,
teachers also felt a sense of subordination and lack of support from White
parents and administrators.

There are pervasive, negative impacts of racism in all parts of
society, including education (DeCuir-Gunby & Gunby, 2016). In the
current study, the critical race quantitative inquiry framework is used
to theorize the work environment of teachers of color. The dearth of
studies on the impact of racial microaggressions for teachers of color
indicate the need for an instrument to assess teachers’ racialized expe-
riences in the school context. The lasting psychological impacts for
teachers of color, as well as the level of job satisfaction and retention
in the teaching profession support the need for this study
(DeCuir-Gunby & Gunby, 2016).
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Existing studies traditionally examine the experiences of teachers of color
via qualitative methodologies. Researchers developed quantitative measures
to understand microaggression experienced by people of color (e.g.,
Franklin et al., 2014; Lewis & Neville, 2015; Nadal, 2011; Torres-Harding
et al., 2012). However, no measure was specifically developed to examine
Black teachers’ racialized experiences. Capturing the experiences of teachers
of color via quantitative studies provides further empirical support of their
experiences on a large-scale basis. To highlight these experiences, the field
needs to develop and validate instruments that measure the experiences that
teachers of color have of racialized microaggressions in schools.

Microaggression Items

The BTOMPS survey consists of myriad items capturing the demographic
and professional experiences of Black mathematics teachers. Though many
of the questions are specific to teaching mathematics, the microaggression
scale developed for the survey is not subject specific. Thus, it can be admin-
istered to teachers across subject areas, races, and ethnicities. The microag-
gression items were developed from several resources. The first is a Racial
Microaggression Scale used with students of color in a 2015 study from the
University of Illinois Urbana-Champaign. The items for the Racial
Microaggression Scale were adapted from the Schedule of Racist Events,
the Index of Race-Related Stress, and the Racial Life Experiences Scale
(Sue, 2010; Hurtado et al., 2008). The purpose of understanding the racialized
experiences of students of color is supported by prior research studies indicat-
ing that racial discrimination occurs in university contexts (Booker, 2007;
D’Augelli & Hershberger, 1993). A mixed methods study of approximately
4,800 students of color yielded findings that many students of color experi-
ence racial microaggression on their college campus (Harwood et al.,
2015). Students of color often report feeling uncomfortable on campus
(39%) and share experiences of being stereotyped because of their race
(51%) (Harwood et al., 2015). Furthermore, students of color also state that
they feel their contributions are minimized (27%) and they are not taken seri-
ously in the classroom (25%) because of their race (Harwood et al., 2015).
The racial microaggressions experienced by students of color on college cam-
puses informed the development of the survey items on the BTOMPS, in
order to assess the racial microaggressions experienced by teachers of color
in the K-12 school context.

Additionally, the development of the racialized microaggression items for
the BTOMPS was based on the narrative stories of 218 diverse teachers of
color from across the United States conducted by Rita Kohli (2018). The
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findings from Kohli’s qualitative study informed the development of the
survey items in the BTOMPS. Teachers of color reported feelings of
hostile work environments, with experiences of “color blindness” and racial
microaggressions as commonplace in the school context. Color blindness
ignores race or racial differences. Teachers of color often report feeling invis-
ible, stereotyped, questioned, “othered,” isolated, disrespected, and over-
looked for leadership opportunities. Teachers of color often feel that their
usefulness is limited to having a similar racial identity with the students,
but opportunities to be seen as instrumental in transforming or having a
purpose in the field of education is limited by the racial microaggressions
experienced in the school context. The racial microaggressions against teach-
ers of color impact their professional growth and retention in the teaching
profession.

The items were also inspired by the findings of Frank et al. (2018) that doc-
umented the experiences of over two dozen pre-service and in-service teach-
ers in schools serving predominantly Black children. Teachers interviewed
referred to being essentialized as one-dimensional disciplinarians who can
manage “those Black kids,” but are not honored for their content knowledge
as teachers of mathematics who have gifts to share with all children.

Therefore, the development of a survey to understand the experiences of
Black teachers in the school setting was important to this study. The response
options represent the frequency which the teachers experienced racial micro-
aggressions: “Never,” “Less than Once a Year,” “A Few Times a Year,”
“About Once a Month,” “A Few Times a Month,” and “Once a Week or
More.”

Method

Participants and Data Source

We surveyed 526 Black teachers of Mathematics nationwide (53% identified
as females). The BTOMPS survey was developed with intentionality to
recruit Black teachers. Partnering with the Benjamin Banneker Association,
we recruited participants from across the United States. Additionally, partic-
ipants were identified from district-level mathematics supervisors and organi-
zations that focus on addressing the concerns and interests of Black teachers.
Full completion of the survey created an eligibility for a $25 gift card. The
participants’ age ranged between 18 and 65 years (M= 34.9, SD= 8.6). The
majority of the teachers identified as African American (98.2%). Other teach-
ers specified their ethnicity as Caribbean (1.1%), African, Afro-Latino, and
bi-racial/multi-racial. Teachers reported a minimum of a Bachelor’s degree
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(50.1%), Master’s degree (17.5%), doctoral degree (2.9%), and a specialist
degree (2%). The teachers taught between 0.5 and 34 years. Specifically,
38.7% of the teachers taught for less than five years, between 5 and 10
years (45.6%), and 11 years or more (15.7%). They taught regular scheduled
classes (at least one class weekly) at elementary (22.2%), middle (45.2%), and
high schools (31.9%). The participants taught at public traditional (59.2%),
public charter (22.8%), public magnet (12.5%), and parochial/religious
schools (2.4%). Most teachers (64.1%) took a traditional route to licensure
for mathematics teacher certification (e.g., culminated in a degree/license at
a university).

Cognitive Interviews

To provide evidence of content validity, first we solicited the assistance of a
team of six researchers with expertise in race, mathematics education, and
teacher education to confirm the items were capturing the content domain.
These experts were asked to provide adjustments and/or inclusions of items
missing from the item pool (DeVellis, 2017). We also conducted cognitive
interviews with four currently practicing Black teachers and teacher
leaders, three women and one man, each having over 15 years of teaching
experience in urban and suburban schools. The individual interviews lasted
an average one hour (between 45 min to 1.5 h). Participants sat with a
researcher to review the survey item for clarity of understanding.
Additionally, they responded to researchers’ questions regarding the underly-
ing meaning of each item, the length of the instrument, and the general struc-
ture of the items.

Data Analysis

Exploratory Factor Analysis

We assessed the factor structure of the microaggression scale with an explor-
atory factor analysis (EFA). EFA is exploratory in nature therefore we relied
on theory, correlations between items and factor(s) (loadings), percent vari-
ance explained by the factors, and the Kaiser’s eigenvalue greater than crite-
rion to determine the number of factors to retain. Because this criterion is the
default in most statistical software, it has been incorrectly employed to assess
factor retention. In this respect, we considered the common variance in each
item (using communalities) to corroborate the Kaiser criterion. Field (2009)
argues for an average communality of .60 or greater with large samples
(n >= 250). The Kaiser-Meyer-Olkin (KMO; Kaiser, 1970) statistic measures
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the adequacy of the sample for factor analysis. KMO values range between
zero and one. Values greater than .50 are acceptable while values larger
than .90 are considered superb (Hutcheson & Sofroniou, 1999).

Field (2009) argues for the use of principal axis factoring when extracting
latent factors. We applied an oblique rotation method assuming correlated
extracted factors from the items. Tabachnick and Fidell (2019) proposed
that the factor solution should account for at least 50% of the total item var-
iance. Additionally, with large samples, Meyers et al. (2017) recommend
factor loadings of approximately .40. We conducted the EFA in IBM SPSS
Statistics Version 24.

Item Response Theory

It is important to develop sound measurement tools, especially when focusing
on psychological constructs such as microaggression. Item response theory
(IRT; also known as latent trait theory) is a system of mathematical models
used to determine individual and item location on the continuum of the con-
struct of interest (de Ayala, 2009; Embretson & Reise, 2000). IRT provides a
modern mechanism for developing and assessing psychometric properties of
measures, instead of the more traditional classical test theory (CTT).

IRT follows several assumptions (see de Ayala, 2009). Two key assump-
tions are dimensionality and local dependence. Dimensionality is often
assessed using factor analysis. Local dependence “occurs when examinees
[respondents] item responses depend not just on their trait level but on their
responses to other test items or other common factors” (Embretson &
Reise, 2000, p. 231). In short, dependence occurs when items are correlated
after we account for the latent trait (de Ayala, 2009).

Graded Response Model. IRT has been used to: a) evaluate items and
response options, b) assess instrument precision (analogous to reliability),
c) test item performance across sub-populations, d) calibrate multiple instru-
ments, and e) computerize adaptive testing. This paper focuses on the first
three uses of IRT. There are a number of IRT models used in the social sci-
ences. The readers are directed elsewhere for explanations of these models
(e.g., An, & Yung, 2014; Reise et al., 2005). We conducted a two-parameter
logistic graded response model (GRM; Samejima, 1969) because the items of
the instrument have ordered response categories. Samejima (1969) writes the
GRM as:

P∗
jk(θ) =

exp[αj(θ − β jk)]

1+ exp[αj(θ − β jk)]
(1)
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where, k is the number of responses on item j, βjk is the boundary (threshold)
parameter of the kth response on item j, αj is the discrimination (item slope)
parameter, theta (θ) is the latent trait level of individuals (e.g., microaggres-
sive experiences) and P∗

jk represents the probability of endorsing a response

category k or higher on item j. GRM produces category response curves for
each item. These curves show the probability of an individual responding
to a category conditional on that respondent’s trait level on the latent construct
(Embretson & Reise, 2000).

We used IRT methods to aid in finalizing items used to develop the micro-
aggression scale. We focused on two fit indices: the root mean square error of
approximation (RMSEA; Steiger & Lind, 1980) and theM2 statistics that uses
an asymptotic chi-square distribution (Maydeu-Olivares & Joe, 2005).
RMSEA served as a supplementary fit index because the M2 statistics tends
to be untrustworthy with large samples. RMSEA values ≤ 0.08 reflects rea-
sonable model fit (Hu & Bentler, 1998, 1999).

Parameters Estimated. The discrimination (item slope) parameter (a) in
the graded response model reveals how well the response options differenti-
ate respondents on the latent trait continuum. Baker (2001) proposed a scale
for this parameter, values: 0.01 to 0.24 are very low, 0.25 to 0.64 are low,
0.65 to 1.34 are moderate, 1.35 to 1.69 are high, and greater than 1.69 is
very high. The threshold parameters (b) identify the latent trait level required
to respond above threshold k on each item with a .50 probability. There are
k-1 threshold parameters in the graded model. In addition, a total information
function is generated for the GRM. The total information function (TIF)
offers evidence of the precision of the items together given the latent trait
of individuals. From IRT analyses, we calculated standard error of measure-
ment (SEM) values. SEM values are the reciprocal of the square root of the
TIF illustrating the precision of the instrument across the trait levels. Both the
TIF and SEM are analogous to a reliability coefficient in classical test theory.
These values are not affected by sample size (unlike reliability in CTT) and
are independent of the participants completing the instrument (Embretson &
Reise, 2000).

Differential Item Functioning. We conducted differential item function-
ing (DIF) analyses to determine sex differences across the microaggressive
experiences scale. An item is flagged for DIF when the probability of endors-
ing a response option differs between groups once placed on the latent trait
continuum (e.g., microaggression). DIF items may be uniform or nonuniform.
In a polytomous framework, an item exhibits uniform DIF when the probabil-
ity of responding to a category is consistently different across the latent con-
tinuum for the reference and focal groups. In nonuniform DIF, the probability
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of responding to a category inconsistently changes across levels of the latent
trait. Psychometricians recommend the use of anchor items when conducting
DIF analyses. Woods’ (2009) proposed a two-stage method of selecting
anchor items when assessing DIF. Woods advised using 20% anchor items
of the total number of items. Therefore, we identified four items, over 25%
of the total number of items.

The gender variable in the BTOMPS was framed to incorporate respon-
dents’ preferred identification following the notions of CRQI.
Respondents selected the traditional categories: ‘male’ and ‘female.’
‘Sex-DIF’ which was assessed because of the ways that Black male and
female teachers are often characterized in the literature. For instance,
Black male teachers are often characterized as hyper-masculine and
needed in schools that serve large populations of boys of color to admin-
ister a tough love, no nonsense form of discipline (Pabon, 2016), often
leaving them as ‘the discipline stop’ in their schools (Brockenbrough,
2015). Black women are often characterized as firm, yet nurturing care-
givers, that is, othermothers (Dixson, 2003) and warm demanders
(Ware, 2006) who demand much of their students, but do it in affirming
ways. While there is some merit to these characterizations, at the root
of them are harmful stereotypes that render Black male and female teach-
ers as one dimensional. Further, their content and pedagogical expertise
are often under-recognized and under-developed when school leaders
only view teachers of color through these lenses (Frank, 2019; Frank
et al., 2018). While the characterizations of male and female Black teach-
ers differ, we assert that both of them are rooted in latent and sometimes
harmful racial stereotypes.

IRT parameters were estimated in flexMIRT® version 3.5 (Cai, 2017)
using marginal maximum likelihood. We used Chen and Thissen (1997)
chi-square statistics included in flexMIRT® to assess the local dependence
assumption required for IRT. Chi-square values greater than 10 are cause
for concern (Cai et al., 2013).

Results

Cognitive Interviews

Overall, the cognitive interviews did not yield substantive changes to the
survey. The teachers and experts agreed with the items generated to
measure the construct. Minor changes included reordering questions so that
all of the questions related to instructional practice were answered consecu-
tively. Other changes included language to be more aligned to the teaching
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practice. For example, one teacher suggested that the questions about micro-
aggressions be reworded to also address school-level experiences. One unan-
ticipated result was the emotional responses that two teachers had in response
to thinking about their teaching careers through the lens of race. Per their feed-
back, we made additional minimal changes to the survey (e.g., language and
question order).

Table 1. Factor Loadings and Communalities for the 15-Item Microaggressive
Experiences Scale.

Items loadings h2

1 I have felt excluded from social groups and/or networking
opportunities at my school/district because of race.

.80 .64

2 I have felt invisible at my school/district because of race. .76 .57
3 I have had my academic ability and/or intelligence minimized at

my school/district because of race.
.83 .69

4 I have been made to feel like the way I speak is inferior at my
school/district because of race.

.83 .69

5 I have felt my school/district is informally segregated based on
race.

.70 .49

6 I have personally experienced racism (or discrimination on the
basis of my race) at my school/district.

.82 .67

7 I have personally experienced negative and insulting comments at
my school/district because of my race.

.86 .74

8 I have felt unwelcomed at my school/district based on my race. .85 .72
9 I have experienced feelings of isolation at my school/district

based on my race.
.86 .74

10 I have experienced someone making offensive jokes about race in
my school/district.

.79 .63

11 I have experienced harassment (emotional, verbal, or physical) at
my school/district based on my race.

.84 .70

12 I have experienced not being taken seriously at my school/district
because of my race.

.81 .65

13 I feel that people treat me negatively at my school/district
because of my race.

.81 .66

14 I have had stereotypes made about me in my school/district
because of my race.

.82 .67

15 I have been made to feel as if I represent my entire race while
attempting to teach and lead in the classroom/school.

.69 .47

Note. h2 represents communalities; Kaiser-Meyer-Olkin sample adequacy= .967; Variance
explained= 64.81%.
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Exploratory Factor Analysis

The KMO statistic (.97) confirms the sample adequacy for factor analysis.
Table 1 shows the factor solution of the 15 items. We retained a one-factor
solution. Item-factor correlations (factor loadings) ranged from .69
(Item-15) to .86 (Item-7 and Item-9), larger than the recommended .40
(Meyers, et al., 2017). The communality values ranged from .47 to .74,
with an average of .65, also larger than the recommendation by Field
(2009). The one-factor solution accounted for 64.81% of the observed vari-
ance, surpassing the minimum 50% (Tabachnick & Fidell, 2019). We calcu-
lated internal consistency using Cronbach’s alpha for the microaggression
scale, α= .97.

Item Response Theory

We assessed the assumptions required for IRT analyses. Dimensionality was
confirmed by the one-factor solution found from the EFA. Chi-square test
values ranged 1.0 to 7.0 for the items (Table 2), indicating local independence
assumption met (Cai et al., 2013). With the assumptions satisfied, we assessed
a unidimensional GRM for the microaggression scale. The graded response
model indicated reasonable fit (M2 (2984)= 10,169.06, p < .001, and
RMSEA= 0.07). Thresholds and item discriminations parameters are also
presented in Table 2. Item discrimination parameters (a) range from 1.12 to
3.16 reflecting moderate to very high discrimination (Baker, 2001). The
highest discriminating item is Item-11: I have experienced harassment (emo-
tional, verbal, or physical) at my school/district based on my race. The
threshold parameters (bi) span from −0.66 to 2.35 suggesting the items typi-
cally cover a fair range of microaggression experiences. The b1 threshold for
Item-11 indicates that a −0.66 level of microaggression experienced is
required respond above the first category (“Never”), a −0.37 to respond
above “Less than Once a Year,” and 1.58 to respond above “Once a Week
or More” (b5) with a .5 probability. All items have negative and positive
thresholds suggesting participants across the racial microaggression contin-
uum (at a .5 probability) are likely to endorse the response categories. The
item information functions are provided in Figure 1. The y-axis contains
information - the precision of the item in measuring microaggressive experi-
ences - and the x-axis represents the levels of microaggressive experiences.
Item-4, Item-7, and Item-9 provide the most information widely across the
trait continuum while Item-5 the least information. The test information
curve (Figure 2) reveals that the 15 items together perform well in assessing
individuals, two standard deviations below and approximately 2.5 standard
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deviations above the mean microaggressive experience. In other words, the
scale is most effective in measuring microaggressive experiences in Black
teachers within the stated range.

Differential Item Function

We used Woods (2009) proposed mechanism for selecting the four anchor
items (Item-1, Item-8, Item-11, and Item-14). The Bonferroni correction
(.05/15= .003) method was used to reduce the probability of committing a
Type I error. The discrimination and threshold parameters for sex (female
and male) are presented in Table 3. The reference group was female. The
latent mean and variance for the reference group is fixed to zero and one,
respectively. The latent mean and variance for males were estimated [μ=
−0.31 (SE= 0.07), σ2= 0.52 (SE= 0.10)]. The sex-DIF results are shown in
Table 4. The results showed no item functioned differently for males and
females on the racial microaggression scale.

We conducted additional analyses to determine the best use of the scores.
We computed mean and sum scores. These scores were correlated with the

Table 2. IRT Discrimination and Threshold Parameters for the 15-Item Microaggressive
Experiences Scale.

Item LD χ2 a b1 b2 b3 b4 b5

1 1.20 1.39 (0.13) −1.36 (0.14) −0.57 (0.09) 0.15 (0.08) 0.54 (0.08) 2.10 (0.19)
2 3.40 1.62 (0.14) −1.40 (0.13) −0.62 (0.08) 0.00 (0.07) 0.68 (0.08) 1.40 (0.12)
3 3.40 1.83 (0.16) −1.05 (0.10) −0.58 (0.08) −0.04 (0.06) 0.40 (0.07) 1.30 (0.11)
4 1.00 1.94 (0.17) −1.10 (0.10) −0.51 (0.07) −0.01 (0.06) 0.43 (0.06) 1.16 (0.10)
5 1.60 1.12 (0.11) −1.52 (0.17) −0.83 (0.12) −0.06 (0.09) 0.52 (0.10) 2.35 (0.24)
6 2.40 1.75 (0.15) −1.12 (0.11) −0.40 (0.07) 0.04 (0.06) 0.52 (0.07) 1.93 (0.16)
7 4.60 2.31 (0.19) −0.91 (0.09) −0.35 (0.06) 0.03 (0.06) 0.46 (0.06) 0.78 (0.07)
8 2.50 1.84 (0.16) −1.06 (0.10) −0.47 (0.07) 0.11 (0.06) 0.58 (0.07) 1.94 (0.16)
9 1.10 2.29 (0.19) −0.95 (0.09) −0.34 (0.06) 0.08 (0.05) 0.38 (0.06) 0.80 (0.07)
10 2.30 1.61 (0.14) −1.17 (0.12) −0.48 (0.08) 0.11 (0.07) 0.75 (0.08) 1.37 (0.12)
11 5.00 3.16 (0.30) −0.66 (0.08) −0.37 (0.07) 0.07 (0.06) 0.44 (0.06) 1.58 (0.11)
12 3.50 1.56 (0.14) −1.46 (0.13) −0.67 (0.09) −0.09 (0.07) 0.35 (0.07) 1.86 (0.16)
13 7.00 1.57 (0.14) −1.35 (0.13) −0.44 (0.08) 0.07 (0.07) 0.59 (0.08) 1.65 (0.15)
14 2.70 1.73 (0.15) −1.29 (0.12) −0.60 (0.08) −0.06 (0.07) 0.30 (0.07) 1.37 (0.12)
15 2.90 1.23 (0.12) −1.54 (0.16) −0.78 (0.11) −0.13 (0.08) 0.30 (0.09) 1.69 (0.17)

Note. LD χ2 – represents the Chi-square for Local Dependence. Values greater than 10 are cause
for concern. a= discrimination or location parameter; b1, b2, b3, b4, and b5= threshold
parameters. The bi parameters are interpreted as the level of microaggression experienced
necessary to respond above each threshold with .50 probability.
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Figure 1. Item information for the 15-item racialized microaggressive experiences
scale across the theta (the latent trait scores).

Figure 2. Total information for the 15-item racialized microaggressive experiences
scale across the theta (the latent trait scores). The solid line represents the total
information while the dotted line shows the standard error of measurement.
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theta scores derived from the GRM analyses using Pearson’s product moment
correlation coefficient (r). The results revealed high correlations between the
IRT theta scores and the sum scores (r= .97, p < .001), and the mean scores (r
= .98, p < .001).

Table 3. IRT Discrimination and Threshold Parameters for the Microaggressive Experiences
Scale Sex-DIF Analysis.

Item LD χ2 a b1 b2 b3 b4 b5

Graded Response Model Item Parameters Estimates for Male
1 6.0 1.51 (0.19) −1.10 (0.15) −0.37 (0.09) 0.29 (0.08) 0.66 (0.10) 2.08 (0.25)
2 1.1 1.87 (0.27) −1.28 (0.22) −0.35 (0.11) 0.15 (0.09) 0.71 (0.12) 1.40 (0.19)
3 1.8 2.22 (0.32) −0.64 (0.13) −0.15 (0.09) 0.21 (0.08) 0.61 (0.10) 1.48 (0.19)
4 0.9 2.06 (0.30) −0.99 (0.17) −0.24 (0.10) 0.22 (0.09) 0.60 (0.10) 1.40 (0.18)
5 1.6 1.75 (0.28) −0.61 (0.15) −0.15 (0.11) 0.23 (0.10) 0.62 (0.11) 1.90 (0.27)
6 1.0 2.28 (0.33) −0.50 (0.12) −0.03 (0.09) 0.26 (0.08) 0.62 (0.10) 1.84 (0.24)
7 1.0 3.00 (0.43) −0.41 (0.10) −0.06 (0.08) 0.26 (0.07) 0.70 (0.10) 0.92 (0.11)
8 2.2 2.00 (0.22) −0.81 (0.11) −0.27 (0.07) 0.26 (0.06) 0.69 (0.09) 1.94 (0.20)
9 0.6 2.37 (0.34) −0.74 (0.14) −0.12 (0.09) 0.21 (0.08) 0.48 (0.09) 1.02 (0.13)
10 0.9 2.24 (0.33) −0.63 (0.13) −0.13 (0.09) 0.32 (0.08) 0.71 (0.11) 1.23 (0.16)
11 7.9 3.47 (0.37) −0.45 (0.08) −0.18 (0.06) 0.23 (0.06) 0.56 (0.07) 1.59 (0.15)
12 1.8 1.59 (0.25) −1.42 (0.26) −0.44 (0.14) 0.01 (0.10) 0.39 (0.11) 1.83 (0.27)
13 2.5 1.63 (0.26) −1.46 (0.26) −0.31 (0.12) 0.13 (0.10) 0.56 (0.11) 1.64 (0.23)
14 2.6 1.89 (0.20) −1.02 (0.12) −0.39 (0.08) 0.10 (0.06) 0.44 (0.07) 1.41 (0.15)
15 1.9 1.56 (0.25) −0.88 (0.19) −0.42 (0.14) 0.05 (0.11) 0.73 (0.13) 1.55 (0.22)
Graded Response Model Item Parameters Estimates for Female
1 3.3 1.51 (0.19) −1.10 (0.15) −0.37 (0.09) 0.29 (0.08) 0.66 (0.10) 2.08 (0.25)
2 3.1 1.65 (0.21) −1.03 (0.15) −0.46 (0.11) 0.18 (0.09) 0.86 (0.13) 1.49 (0.19)
3 1.7 1.98 (0.24) −0.92 (0.13) −0.56 (0.10) 0.05 (0.08) 0.42 (0.09) 1.15 (0.14)
4 2.4 2.23 (0.27) −0.72 (0.11) −0.36 (0.09) 0.08 (0.08) 0.50 (0.09) 1.03 (0.12)
5 0.7 1.03 (0.15) −1.78 (0.28) −1.00 (0.19) 0.02 (0.13) 0.66 (0.16) 2.56 (0.40)
6 1.7 1.76 (0.23) −1.17 (0.16) −0.35 (0.10) 0.15 (0.09) 0.64 (0.11) 1.92 (0.24)
7 2.6 2.36 (0.28) −0.88 (0.12) −0.24 (0.08) 0.12 (0.07) 0.45 (0.08) 0.79 (0.10)
8 3.3 2.00 (0.22) −0.81 (0.11) −0.27 (0.07) 0.26 (0.06) 0.69 (0.09) 1.94 (0.20)
9 3.1 2.73 (0.33) −0.67 (0.10) −0.17 (0.07) 0.24 (0.07) 0.51 (0.08) 0.74 (0.09)
10 1.4 1.49 (0.20) −1.14 (0.17) −0.40 (0.11) 0.22 (0.10) 1.01 (0.15) 1.60 (0.22)
11 1.0 3.47 (0.37) −0.45 (0.08) −0.18 (0.06) 0.23 (0.06) 0.56 (0.07) 1.59 (0.15)
12 2.2 1.78 (0.22) −1.04 (0.15) −0.49 (0.11) 0.10 (0.09) 0.56 (0.10) 1.92 (0.23)
13 5.7 1.76 (0.22) −0.86 (0.13) −0.19 (0.09) 0.30 (0.09) 0.83 (0.12) 1.70 (0.21)
14 7.3 1.89 (0.20) −1.02 (0.12) −0.39 (0.08) 0.10 (0.06) 0.44 (0.07) 1.41 (0.15)
15 1.2 1.23 (0.18) −1.55 (0.22) −0.63 (0.14) 0.06 (0.11) 0.69 (0.14) 1.83 (0.27)

Note. LD χ2 – represents the Chi-square for Local Dependence. Values greater than 10 are cause
for concern. a= discrimination or location parameter; b1, b2, b3, b4, and b5= threshold
parameters. The bi parameters are interpreted as the level of microaggression experienced
necessary to respond above each threshold with .50 probability.
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Discussion

The purpose of the current paper is to provide initial validation evidence of a
newly created measure of Black teachers’ racial microaggression experiences
using a sample of teachers of mathematics. The qualitative cognitive inter-
views and the IRT analyses pointed to the successful creation of a measure
for teachers’ microaggressive experiences. The final items follow closely to
the themes found by Brown (2019) documenting the experiences of Black
teachers. Items that loaded together centered on the myth of meritocracy,
pathologizing cultural values and communication styles, cultural/ethnic
insensitivity, ascription of intelligence, and second-class citizens. This newly-
developed scale differs from the aforementioned existing racial microaggres-
sions measures in that the Teacher Experiences of Racialized
Microaggression (TERM) scale focuses solely on teachers and their
working environment. The scale yielded strong psychometric properties in
providing validation evidence for a unidimensional construct and shows
high internal consistency. Finally, item response theory analyses indicated
the scale measures widely the levels of racialized microaggression experi-
ences. We developed the TERM scale items following the proposal outlined

Table 4. Chi-Square Statistics for Sex-DIF.

Item Total X2 df B-p df B-p df B-p

1* 8.1 6 .228 0.2 1 .657 7.9 5 .159
2 9.1 6 .167 0.4 1 .532 8.7 5 .121
3 15.7 6 .015 0.3 1 .562 15.4 5 .009
4 13.9 6 .031 0.2 1 .670 13.7 5 .017
5 18.6 6 .005 5.2 1 .022 13.4 5 .020
6 14.2 6 .028 1.7 1 .191 12.4 5 .029
7 13.7 6 .010 1.6 1 .213 15.3 5 .009
8* 3.7 6 .724 0.1 1 .745 3.5 5 .617
9 13.7 6 .033 0.6 1 .450 13.2 5 .022
10 9.5 6 .145 3.8 1 .052 5.8 5 .331
11* 5.0 6 .543 3.2 1 .073 2.1 5 .876
12 11.0 6 .087 0.3 1 .564 10.7 5 .058
13 14.0 6 .030 0.1 1 .713 13.9 5 .017
14* 7.3 6 .293 0.3 1 .615 7.0 5 .214
15 9.9 6 .129 1.1 1 .289 8.8 5 .119

Note. * represent anchored items; Total X2 represents the global test of DIF; df is degrees of
freedom; represents the test for non-uniform DIF; represents the test for uniform DIF; B-p=
p-values using the Bonferroni correction (.05/15= .003) to adjust for Type I error rate.
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by Sue et al. (2007). The cognitive interviews resulted in the retention of pre-
dominantly microvalidation items. The teachers felt these items were more
linked to their experiences within the school setting, results shared by
Frank et al., (2018) and Brown (2019).

Teacher roles have been impacted by their gender (Dixson, 2003; Pabon,
2016). These characterizations led to assessing the TERM scale for sex-DIF.
The results revealed that no items on the TERM scale were being viewed dif-
ferently because of the gender of the teacher. Scales devoid of DIF show that
the items are solely measuring the construct of interest and not tangential
factors connected to being male or female (de Ayala, 2009). This bodes
well for the TERM scale in measuring racialized microaggression experiences
for Black teachers, particularly as the literature on Black male and female
teachers often discuss the nuances and differences at the intersection of
race and gender identity. We surmise that this scale is able to capture the
shared racialized experiences of Black teachers, male or female. We also
hope that as we collect future data using the scale, we can confirm this also
true for nonbinary/ non-gender conforming teachers, as well as those who
identify with other social constructions of gender.

Implications

In this paper, we presented our process for developing and validating the
TERM scale. We used the scale to measure Black mathematics teachers’
experiences of racialized microaggressions via self-reported surveys. We
believe that this scale has implications that are applicable to several commu-
nities, including quantitative researchers, K-12 district policymakers, and
teacher education.

Suggestions for Future Scale Use and Revision

The TERM scale is timely as researchers trend towards a critical quantitative
understanding of the recruitment and retention of teachers of color .
Qualitative studies have called for further evaluation of the microaggressions
experienced by Black teachers (e.g., Brown, 2019). The TERM scale provides
an effective measure to capture these microaggressive experiences of teachers
on a large scale. Researchers and administrators are likely beneficiaries of this
measure. The scale is specific to teachers and their work environment experi-
ences. In lieu of a general measure of racial microaggressions, researchers
now have access to a relatively short (15-items) measure developed specifi-
cally for teachers.
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The BTOMPS survey includes mathematics-specific questions; however,
the TERM scale used in the survey was written such that it can be adminis-
tered to teachers regardless of their subject area. Further, the questions are
not race-specific, such that it has the potential to be used with non-Black
teachers of color. Given the complex and socially constructed nature of
race and racism, we contend that there may need to be adaptations to
address the various cultural contexts of Indigenous/ Native, Latinx, and
Asian Pacific Island communities. However, we assert that the items are suf-
ficiently general to capture the racialized experiences of other teachers of
color. Similar to race, we believe that this instrument is written broadly
enough to capture the experiences of teachers of color across subject areas
outside of mathematics.

District and school-level administrators could use this tool to gather
knowledge regarding teachers’ experiences with racialized microaggressions
within their schools and districts, particularly as schools seek to diversify their
teaching forces. We issue the caveat that this scale is not intended to be eval-
uative in nature. Thus, under no circumstances do we think teachers’
responses should be used to assess any teacher at the individual or school
level. Instead, we suggest that this scale be used to help districts and
schools assess their climates and target specific actions to mitigate microag-
gressive experiences as reported by teachers’ survey responses.

The instrument can be self-administered or group administered. It is a
survey tool and therefore can be administered in person or online. With the
high correlations across different scores from the TERM scale, the mean or
sum scores reflect similar sentiments to that of the IRT theta scores.
Therefore, researchers and practitioners are welcome to use the average or
summation scores as acceptable substitution for the preferred theta scores
for the 15 items. Interpretation remains the same for all methods. Higher
scores represent experiencing a higher frequency of racial microaggressions.

Based on the IRT results, future psychometric studies should focus on revis-
ing items that are too discriminating, for example, “I have experienced harass-
ment (emotional, verbal, or physical) at my school/district based on my race.”
Highly discriminating items do not provide sufficient information for a wide
range of the trait continuum. Additionally, items should be developed that
provide more information for teachers on the extreme low and high end of
the trait – experiencing low and high levels of racialized microaggression.

Policy Research and Practice Implications

Use of the TERM scale has the potential to influence not only educational
policy research, but actual practices and policies (e.g., related to retaining
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teachers of color and color blindness) imbued with ignorance and deficit
thinking. At a minimum, any research “about” teachers of color cannot be
considered in the absence of considerations of structural and institutional
racism. Critical race quantitative inquiry offers an important frame for how
to analyze data related to teachers of color, by first centering “race” as an
important lens through which to understand the data. The TERM scale sug-
gests that this lens has been the missing factor in understanding the workplace
experience of Black teachers, and may be a guide to policies and practices for
better recruitment and retention of Black teachers, and for better professional
development and practices of all school personnel. Using the TERM scale to
identify and highlight teachers’ of color racialized experiences is likely to
shine light (ad ultimately reduce) ignorance, color blindness, and deficit
thinking.

In addition, policy research approached from this lens has implications for
how policies are implemented and enacted. Our findings suggest that school
and district leaders need to examine their policies related to cultivating work-
place environments that are cognizant of and be able to clearly explicate how
racial bias plays out in interpersonal interactions. Further, leaders need to
implement policies that hold school personnel responsible for cultivating
racist work environments. We are learning from our qualitative work
related to this study, that racist microaggressive cultures in mathematics edu-
cation look like practices, including, limited opportunities to teach advanced
mathematics courses to consistent negation of Black teachers’ mathematical
pedagogical and content expertise and over-emphasis of their classroom man-
agement skills (Frank, 2019; Frank et al., 2018). Limiting opportunities for
growth inevitably contribute to Black teachers’ thoughts of leaving the
profession.

It beneficial and important to actively centering Black teacher experience
in decision-making and practice. Results from the TERM scale may help dis-
trict leaders (collaboratively with teachers of color) move beyond the personal
to systemic changes that are necessary. For example, the expectation that
Black teachers discipline Black students should be "called-out." This in
turn leads to an examination of the systemic deficiencies that relegate
Black students as objects of discipline.

Teacher Education and Educational Leadership

Before pre-service teachers enter the profession, most enroll in some form of
teacher education preparation, whether traditional or alternative. We propose
that teacher education programs also have a responsibility for addressing
workplace culture, particularly in mathematics education. So often
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mathematics is falsely presented as neutral and culture-free and largely
created and advanced by white men (e.g., Hottinger, 2016). This framing of
mathematics results in a politicizing of mathematics that so often positions
Black students at the lowest rung of mathematics achievement, as measured
by standardized assessment. These ideas about Black students permeate math-
ematics education and filter their way into mathematics teacher education
preparation (McGee, 2014), leading to Black teacher candidates reporting iso-
lation and lack of support in predominantly-white mathematics education
teacher preparation programs. We propose that mathematics teacher educa-
tion has a role in explicitly addressing racism, not only how racism impacts
students, but also how racism impacts Black teachers and other teachers of
color. Teacher education standards in mathematics education (e.g.,
Association of Mathematics Teacher Educators) and broadly (e.g.,
Interstate New Teacher Assessment and Support Consortium) highlight pro-
fessionalism as key to being an effective teacher. Thus, we assert that it is nec-
essary to understand how racism and microaggressive experiences are
unprofessional and negatively impact the workplace experiences of Black
teachers, especially in mathematics education, which is overwhelmingly
white (Neil, 2015).

Related to teacher preparation, this research also has implications for how
future educational leaders are prepared. Supporting future leaders in building
and maintaining collegial, anti-racist professional communities must be at the
center of preparation. Additionally, preparing future school leaders to
examine their own racist biases and stereotypes is key, as these factors
impact Black teachers’ evaluations (Rogers-Ard et al., 2013), hiring (e.g.,
D’Amico et al., 2017), and collegial climate (Decuir-Gunby & Gunby,
2016). Using the TERM scale, we demonstrated (Frank et al., 2021), that
Black mathematics teachers who reported high instances of racialized micro-
aggressions had greater desire to leave mathematics teaching. Thus, preparing
leaders who can foster anti-racist supportive spaces is key for Black mathe-
matics teacher retention.

Limitations and Future Directions

The TERM scale provides a measure with good precision that focuses on
teachers’ experiences. There are no major limitations worth mentioning
beyond those that accompany the use of web-based survey data (e.g., socially
desirable response). However, future research could consider evaluating DIF
between teachers from different school types (elementary vs high school).
Additionally, collecting data across multiple subject areas and locations
(e.g., urban vs. rural) would make for valuable comparisons to continue to
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build the ubiquitous use of the TERM scale. The items were initially written
with the intention to cover teachers’ experiences from all school types, subject
areas, and locations but the purview of the current study did not include
testing item bias across these categories. Finally, we encourage future
research to assess the importance and need for the seven-category response
options used in this measure. The number of response categories is an impor-
tant element to consider for any instrument (DeVellis, 2017).

Conclusion

Black teachers experience racialized microaggressions at varying levels in
their professional settings. Existing measures of these microaggressions are
not context specific. In this paper, we described our process of developing
items following a CQRI approach. IRT provided validation evidence for
the 15-item Teacher Experiences of Racialized Microaggressions (TERM)
scale. The TERM scale has implications for understanding the racialized
experiences of Black and other underrepresented teachers across other
subject areas. In addition to contributing to the growing body of research
using critical quantitative methods, we assert that use of this instrument has
implications for teacher education, educational policy and educational
research.
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of leaving the field (Frank et al., 2021). So for our team, we offer scholarly analysis
that is also influenced by lived experiences.

ORCID iD

Marvin G. Powell https://orcid.org/0000-0002-9349-0779

References

An, X., & Yung, Y. F. (2014). Item response theory: what it is and how you can use the
IRT procedure to apply it. SAS Institute Inc. SAS364–2014, 10(4), 1-14.

Baker, F. (2001). The basics of item response theory. ERIC Clearinghouse on
Assessment and Evaluation, University of Maryland.

Bell, D. A. (ed.) (1980). Shades of brown: New perspectives on school desegregation.
Teachers College Press, Columbia University.

Bond, B., Quintero, E., Casey, L., & Di Carlo, M. (2015). The state of teacher diversity
in American education. Albert Shanker Institute.

Booker, K. (2007). Perceptions of classroom belongingness among African American
college students. College Student Journal, 41(1), 178–186.

Brockenbrough, E. (2015). “The discipline stop”: black male teachers and the politics
of urban school discipline. Education & Urban Society, 47(5), 499–522. https://
doi.org/10.1177/0013124514530154

Brown, E. (2019). African American teachers’ experiences with racial micro-
aggressions. Educational Studies, 55(2), 180–196. https://doi.org/10.1080/
00131946.2018.1500914

Cai, L. (2017). flexMIRTR version 3.51: flexible multilevel multidimensional item
analysis and test scoring [Computer software]. Vector Psychometric Group.

Cai, L., Thissen, D., & du Toit, S. (2013). IRTPRO: flexible, multidimensional, mul-
tiple categorical IRT modeling [computer software]. Scientific Software
International.

Chen, W. H., & Thissen, D. (1997). Local dependence indices for item pairs using item
response theory. Journal of Educational and Behavioral Statistics, 22(3), 265–
289. https://doi.org/10.3102%2F10769986022003265

Compton-Lilly, C. (2020). Microaggressions and macroaggressions across time: The
longitudinal construction of inequality in schools. Urban Education, 55(8-9),
1315–1349. https://doi.org/10.1177/0042085919893751

Cook, D. A. (2015). Shifting the center in teacher education: An introduction to the
special issue on critical race theory and teacher education. The Urban Review,
47(2), 233–236. https://doi.org/10.1007/s11256-014-0290-9

Covarrubias, A., Nava, P. E., Lara, A., Burciaga, R., & Solorzano, D. G. (2019).
Expanding educational pipelines: critical race quantitative intersectionality as a
transactional methodology. In J. T. Decuir-Gunby, T. K. Chapman, &
P. A. Schultz (Eds.), Understanding critical race research methods and method-
ologies: lessons from the field (pp. 138–149). Routlegde.

24 Urban Education 0(0)

https://orcid.org/0000-0002-9349-0779
https://orcid.org/0000-0002-9349-0779
https://doi.org/10.1177/0013124514530154
https://doi.org/10.1177/0013124514530154
https://doi.org/10.1177/0013124514530154
https://doi.org/10.1080/00131946.2018.1500914
https://doi.org/10.1080/00131946.2018.1500914
https://doi.org/10.1080/00131946.2018.1500914
https://doi.org/10.3102%2F10769986022003265
https://doi.org/10.3102%2F10769986022003265
https://doi.org/10.1177/0042085919893751
https://doi.org/10.1177/0042085919893751
https://doi.org/10.1007/s11256-014-0290-9
https://doi.org/10.1007/s11256-014-0290-9


Covarrubias, A., Nava, P. E., Lara, A., Burciaga, R., Vélez, V. N., & Solorzano, D. G.
(2018). Critical race quantitative intersections: A testimonio analysis. Race
Ethnicity and Education, 21(2), 253–273. https://doi.org/10.1080/13613324.
2017.1377412

Covarrubias, A., & Velez, V. (2013). Critical race quantitative intersectionality: An
anti-racist research paradigm that refuses to “let the numbers speak for them-
selves.”. In M. Lynn & A. D. Dixson (Eds.), Handbook of critical race theory
in education (pp. 270–285). Routledge.

Crenshaw, K., Gotanda, N., Peller, G., & Thomas, K. (eds.) (1995). Critical race
theory: The key writings that formed the movement. The New Press.

Crocker, L., & Algina, J. (2008). Introduction to classical and modern test theory.
Cengage Learning.

D’amico, D., Pawlewicz, R. J., Earley, P. M., & McGeehan, A. P. (2017). Where are
all the black teachers? Discrimination in the teacher labor market. Harvard
Educational Review, 87(1), 26–49. https://doi.org/10.17763/1943-5045-87.1.26

D’augelli, A. R., & Hershberger, S. L. (1993). African American undergraduates on a
predominantly white campus: academic factors, social networks, and campus
climate. The Journal of Negro Education, 62(1), 67–81. https://doi.org/10.2307/
2295400

Davis, J., & Jett, C. C. (eds.). (2019). Critical race theory in mathematics education.
Routledge.

de Ayala, R. J. (2009). The theory and practice of item response theory. The Guildford
Press.

DeCuir, J. T., & Dixson, A. D. (2004). “So when it comes out, they aren’t that sur-
prised that it is there”: using critical race theory as a tool of analysis of race
and racism in education. Educational Researcher, 33(5), 26–31. https://doi.org/
10.3102/0013189X033005026

Decuir-Gunby, J. T., & Gunby, N. W. (2016). Racial microaggressions in the work-
place: A critical race analysis of the experiences of African American educators.
Urban Education, 51(4), 390–414. https://doi.org/10.1177/0042085916628610

Delgado, R., & Stefancic, J. (2017). Critical race theory: An introduction. NYU Press.
DeVellis, R. F. (2017). Scale development: theory and applications (4th ed.). Sage.
Dixson, A. D. (2003). “Let’s do this!”: black women teachers’ politics and pedagogy.

Urban Education, 38(2), 217–235. https://doi.org/10.1177/0042085902250482
Embretson, S. E., & Reise, S. P. (2000). Item response theory for psychologists. Taylor

& Francis Group.
Field, A. (2009). Discovering statistics using SPSS (3rd ed.). Sage Publications Ltd.
Frank, T. J. (2019). Using critical race theory to unpack the black mathematics teacher

pipeline. In J. Davis & & C. Jett (Eds.), Critical race theory in mathematics edu-
cation (pp. 98–122). Routledge.

Franklin, J. D., Smith, W. A., & Hung, M. (2014). Racial battle fatigue for Latina/o
students: A quantitative perspective. Journal of Hispanic Higher Education,
13(4), 303-322. https://doi.org/10.1177/1538192714540530

Frank, T. J., Khalil, D., Scates, B., & Odoms, S*. (2018). Listening to and learning
with black teachers of mathematics. In I. Goffney & R. Gutiérrez (Eds.),

Powell et al. 25

https://doi.org/10.1080/13613324.2017.1377412
https://doi.org/10.1080/13613324.2017.1377412
https://doi.org/10.1080/13613324.2017.1377412
https://doi.org/10.17763/1943-5045-87.1.26
https://doi.org/10.17763/1943-5045-87.1.26
https://doi.org/10.2307/2295400
https://doi.org/10.2307/2295400
https://doi.org/10.2307/2295400
https://doi.org/10.3102/0013189X033005026
https://doi.org/10.3102/0013189X033005026
https://doi.org/10.3102/0013189X033005026
https://doi.org/10.1177/0042085916628610
https://doi.org/10.1177/0042085916628610
https://doi.org/10.1177/0042085902250482
https://doi.org/10.1177/0042085902250482
https://doi.org/10.1177/1538192714540530


NCTM Annual perspectives in mathematics education: rehumanizing mathemat-
ics for students who are black, indigenous, and/or Latin@/x (pp. 147–158).
NCTM.

Frank, T. J., Powell, M., View, J. L., Williams, A., Lee, C., & Bradley, J. (2021).
Exploring racialized factors to understand why black teachers of mathematics
consider leaving the profession. Educational Researcher, 50(6), 381–391.
https://doi.org/10.3102/0013189X21994498

García-Louis, C., Sáenz, V. B., & Guida, T. (2020). How community college staff
inflict pervasive microaggressions: The experiences of latino men attending
urban community colleges in Texas. Urban Education, 1–29. https://doi.org/10.
1177/0042085920963594

Garcia, N. M., López, N., & Vélez, V. N. (2018). Quantcrit: rectifying quantitative
methods through critical race theory. Race. Ethnicity, and Education, 21(2),
149–157. https://doi.org/10.1080/13613324.2017.1377675

Gillborn, D., Warmington, P., & Demack, S. (2018). Quantcrit: education, policy,
“Big data” and principles for a critical race theory of statistics. Race Ethnicity
and Education, 21(2), 158–179. https://doi.org/10.1080/13613324.2017.1377417

Han, K. T., & Laughter, J. (eds.) (2019). Critical race theory in teacher education:
informing classroom culture and practice. Teachers College Press.

Harwood, S. A., Choi, S., Orozco, M., Browne Huntt, M., & Mendenhall, R. (2015).
Racial microaggressions at the university of illinois at Urbana-Champaign:
voices of student of color in the classroom. University of Illinois at
Urbana-Champaign.

Hottinger, S. N. (2016). Inventing the mathematician: gender, race, and our cultural
understanding of mathematics. SUNY Press.

Hu, L., & Bentler, P. M. (1998). Fit indices in covariance structure modeling: sensi-
tivity to underparameterized model misspecification. Psychological Methods,
3(4), 424–453. https://doi.org/10.1037/1082-989X.3.4.424

Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure
analysis: conventional criteria versus new alternatives. Structural Equation
Modeling: A Multidisciplinary Journal, 6(1), 1–55. https://doi.org/10.1080/
10705519909540118

Hurtado, S., Griffin, K. A., Arellano, L., & Cuellar, M. (2008). Assessing the value of
climate assessments: progress and future directions. Journal of Diversity in
Higher Education, 1(4), 204–221. https://doi.org/10.1037/a0014009

Hutcheson, G., & Sofroniou, N. (1999). The multivariate social scientist. Sage.
Ingersoll, R. M., & May, H. (2011). Recruitment, retention, and the minority teaching

shortage. Consortium for Policy Research in Education, University of
Pennsylvania.

Kaiser, H. F. (1970). A second-generation little jiffy. Psychometrika, 35, 401–415.
https://doi.org/10.1007/BF02291817

Kohli, R. (2018). Behind school doors: The impact of hostile racial climates on urban
teachers of color. Urban Education, 53(3), 307–333. https://doi.org/10.1177/
0042085916636653

26 Urban Education 0(0)

https://doi.org/10.3102/0013189X21994498
https://doi.org/10.3102/0013189X21994498
https://doi.org/10.1177/0042085920963594
https://doi.org/10.1177/0042085920963594
https://doi.org/10.1177/0042085920963594
https://doi.org/10.1080/13613324.2017.1377675
https://doi.org/10.1080/13613324.2017.1377675
https://doi.org/10.1080/13613324.2017.1377417
https://doi.org/10.1080/13613324.2017.1377417
https://doi.org/10.1037/1082-989X.3.4.424
https://doi.org/10.1037/1082-989X.3.4.424
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1037/a0014009
https://doi.org/10.1037/a0014009
https://doi.org/10.1007/BF02291817
https://doi.org/10.1007/BF02291817
https://doi.org/10.1177/0042085916636653
https://doi.org/10.1177/0042085916636653
https://doi.org/10.1177/0042085916636653


Ladson-Billings, G. (1998). Just what is critical race theory and what’s it doing in a
nice field like education? International Journal of Qualitative Studies in
Education, 11(1), 7–24. https://doi.org/10.1080/095183998236863

Ladson-Billings, G., & Tate, W. F. (1995). Toward a critical race theory of education.
Teachers College Record, 97(1), 47–68. https://doi.org/10.1177/016146819
509700104

Ledesma, M. C., & Calderon, D. (2015). Critical race theory in education: A review of
past literature and a look to the future.Qualitative Inquiry, 21(3), 206–222. https://
doi.org/10.1177/1077800414557825

LeLewis, J. A., & Neville, H. A. (2015). Construction and initial validation of the
Gendered Racial Micro aggressions Scale for Black women. Journal of
Counseling Psychology, 62(2), 289–302. https://doi.org/10.1037/cou0000062

Martin, D. M. (2009). Research race in mathematics education. Teachers College
Record, 111(2), 295–338. https://doi.org/10.1177/016146810911100208

Maydeu-Olivares, A., & Joe, H. (2005). Limited and full information estimation and
testing in 2n contingency tables: A unified framework. Journal of the American
Statistical Association, 100(471), 1009–1020. https://doi.org/10.1198/
016214504000002069

McGee, E. O. (2014). When it comes to the mathematics experiences of black pre-
service teacher,S… race matters. Teachers College Record, 116(6), 1–29.
https://doi.org/10.1177/016146811411600608

Meyers, L. S., Gamst, G., & Guaino, A. J. (2017). Applied multivariate research:
design and interpretation (3rd ed.). Sage.

Milner, H. R. (2012). But what is urban education? Urban Education, 47(3), 556–561.
https://doi.org/10.1177/0042085912447516

Nadal, K. L. (2011). The racial and ethnic microaggressions scale (REMS): construc-
tion, reliability, and validity. Journal of Counseling Psychology, 58(4), 470–480.
https://doi.org/10.1037/a0025193

Neil, B. (2015). Using the 2011-12 schools and staffing survey, restricted file version,
to identify factors associated with the intent for African American math teachers
to turnover (Doctoral dissertation). https://www.proquest.com/docview/
1752514729?pq-origsite=gscholar&fromopenview=true

Pabon, A. (2016). Waiting for black superman. Urban Education, 51(8), 915–939.
https://doi.org/10.1177/0042085914553673

Pierce, C. (1970). Offensive mechanisms. In F. Barbour (Ed.), The black seventies (pp.
265-282). Porter Sargent.

Reise, S. P., Ainsworth, A. T., & Haviland, M. G. (2005). Item response theory: fun-
damentals, applications, and promise in psychological research. Current
Directions in Psychological Science, 14(2), 95–101. https://doi.org/10.1111/j.
0963-7214.2005.00342.x

Rogers-Ard, R., Knaus, C. B., Epstein, K. K., & Mayfield, K. (2013). Racial diversity
sounds nice; systems transformation? Not so much: developing urban teachers of
color. Urban Education, 48(3), 451–479. https://doi.org/10.1177/0042085912
454441

Powell et al. 27

https://doi.org/10.1080/095183998236863
https://doi.org/10.1080/095183998236863
https://doi.org/10.1177/016146819509700104
https://doi.org/10.1177/016146819509700104
https://doi.org/10.1177/016146819509700104
https://doi.org/10.1177/1077800414557825
https://doi.org/10.1177/1077800414557825
https://doi.org/10.1177/1077800414557825
https://doi.org/10.1037/cou0000062
https://doi.org/10.1177/016146810911100208
https://doi.org/10.1177/016146810911100208
https://doi.org/10.1198/016214504000002069
https://doi.org/10.1198/016214504000002069
https://doi.org/10.1198/016214504000002069
https://doi.org/10.1177/016146811411600608
https://doi.org/10.1177/016146811411600608
https://doi.org/10.1177/0042085912447516
https://doi.org/10.1177/0042085912447516
https://doi.org/10.1037/a0025193
https://doi.org/10.1037/a0025193
https://www.proquest.com/docview/1752514729?pq-origsite=gscholar&amp;fromopenview=true
https://www.proquest.com/docview/1752514729?pq-origsite=gscholar&amp;fromopenview=true
https://doi.org/10.1177/0042085914553673
https://doi.org/10.1177/0042085914553673
https://doi.org/10.1111/j.0963-7214.2005.00342.x
https://doi.org/10.1111/j.0963-7214.2005.00342.x
https://doi.org/10.1111/j.0963-7214.2005.00342.x
https://doi.org/10.1177/0042085912454441
https://doi.org/10.1177/0042085912454441
https://doi.org/10.1177/0042085912454441


Samejima, F. (1969). Estimation of latent ability using a response pattern of graded
scores (Psychometric Monograph No. 17). Richmond, VA: Psychometric Society.

Solórzano, D. G., & Yosso, T. J. (2002). Critical race methodology: counter-
storytelling as an analytical framework for education research. Qualitative
Inquiry, 8(1), 23–44. https://doi.org/10.1177/107780040200800103

Steiger, J. H., & Lind, J. M. (1980). Statistically based tests for the number of common
factors. Paper presented at the meeting of the Psychometric Society, Iowa City,
IA. June.

Sue, D. (2010). Microaggressive impact on education and teaching: facilitating diffi-
cult dialogues on race in the classroom. In D. W. Sue (Ed.), Microaggressions in
everyday life: race, gender, and sexual orientation (pp. 231–254). John Wiley &
Sons.

Sue, D., Capodilupo, C., Torino, G., Bucceri, J., Holder, A., Nadal, K., & Esquilin, M.
(2007). Racial microaggressions in everyday life: implications for clinical prac-
tice. American Psychologist, 62(4), 271–286. https://doi.org/10.1037/0003-
066X.62.4.271

Tabachnick, B. G., & Fidell, L. S. (2019). Using multivariate statistics (6th ed.).
Pearson.

Taylor, E., Gillborn, D., & Ladson-Billings, G. (eds.) (2016). Foundation of critical
race theory in education (2nd ed.). Routledge.

Torres-Harding, S. R., Andrade, A. L., & Romero Diaz, C. E. (2012). The racial micro-
aggressions scale (RMAS): A new scale to measure experiences of racial micro-
aggressions in people of color. Cultural Diversity and Ethnic Minority
Psychology, 18(2), 153–164. https://doi.org/10.1037/a0027658

Ware, F. (2006). Warm demander pedagogy: culturally responsive teaching that sup-
ports a culture of achievement for African American students. Urban Education,
41(4), 427–456. https://doi.org/10.1177/0042085906289710

Woods, C. M. (2009). Empirical selection of anchors for tests of differential item func-
tioning. Applied Psychological Measurement, 33, 42–57. https://doi.org/10.1177/
0146621607314044

Yosso, T. J. (2005). Whose culture has capital? A critical race theory discussion of
community cultural wealth. Race ethnicity and education, 8(1), 69–91. https://
doi.org/10.1080/1361332052000341006

Author Biographies

Marvin G. Powell, Ph.D. is an assistant professor of quantitative methodology in the
College of Education and Human Development, George Mason University. He con-
ducts research in the assessment of the psychometric properties of educational and psy-
chological instruments using a range of latent trait analyses including, structural
equation modelling and item response theory. He is interested in answering quantita-
tive questions through a critical lens using QuantCrit and CRQI tools.

Toya J. Frank, Ph.D. is an associate professor in the Mathematics Education
Leadership and Secondary Education programs at George Mason University in

28 Urban Education 0(0)

https://doi.org/10.1177/107780040200800103
https://doi.org/10.1177/107780040200800103
https://doi.org/10.1037/0003-066X.62.4.271
https://doi.org/10.1037/0003-066X.62.4.271
https://doi.org/10.1037/0003-066X.62.4.271
https://doi.org/10.1037/a0027658
https://doi.org/10.1037/a0027658
https://doi.org/10.1177/0042085906289710
https://doi.org/10.1177/0042085906289710
https://doi.org/10.1177/0146621607314044
https://doi.org/10.1177/0146621607314044
https://doi.org/10.1177/0146621607314044
https://doi.org/10.1080/1361332052000341006
https://doi.org/10.1080/1361332052000341006
https://doi.org/10.1080/1361332052000341006


Fairfax, VA. Her research focuses on understanding how race and racism impact
mathematics teacher education and enhancing advanced mathematics learning
spaces for historically marginalized students. She is a collaborator with mathemati-
cians, mathematics teachers, and teacher leaders in developing spaces for teachers
of color that are affirming, supportive, and transformative.

Jenice View, Ph.D. is an associate professor emerita at George Mason University.
Prior to joining the faculty, she spent more than 20 years in nongovernmental organi-
zations to include in public policy considerations the voices of women, people of color,
poor urban and rural communities, and youth. She has also been an educator in a
Washington DC middle school, the education and training director of a national envi-
ronmental justice and labor organization, and a professional development trainer of
classroom teachers.

Christina Lee, Ph.D. is Assistant Director of Co-Curricular Assessment at George
Mason University in the Office of Institutional Effectiveness and Planning. She pro-
vides support in the areas of assessment and planning, survey research, and
program review for the division of University Life. Her scholarly research interests
are in culturally responsive assessment and program evaluation.

Asia Williams, Ph.D. currently works as a Science Education Specialist at the
National Science Foundation. Her research interests include ways which parent
engagement and participation in out-of-school activities influence Black women’s
pursuit of undergraduate STEM majors.

Jay Bradley is a doctoral student and graduate research assistant at George Mason
University. He is currently pursuing a Ph. D. in mathematics education while teaching
middle grades mathematics in Fairfax County, Virginia. His research interests include
the teaching and learning practices of marginalized communities, equity in mathemat-
ics education, and mathematics education as related to democracy and development.

Powell et al. 29


	 
	 Critical Race Quantitative Inquiry
	 Prior Studies of Microaggressions
	 Microaggression Items
	 Method
	 Participants and Data Source
	 Cognitive Interviews
	 Data Analysis
	 Exploratory Factor Analysis
	 Item Response Theory

	 Results
	 Cognitive Interviews
	 Exploratory Factor Analysis
	 Item Response Theory
	 Differential Item Function

	 Discussion
	 Implications
	 Suggestions for Future Scale Use and Revision
	 Policy Research and Practice Implications
	 Teacher Education and Educational Leadership
	 Limitations and Future Directions

	 Conclusion
	 Acknowledgments
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


