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Abstract of the Dissertation

Case Stories of Mathematical and Racial Identity
Among Black Girls in a Small Urban School District
by Jennifer V. Jones

Dissertation Director:
Dr. Gerald A. Goldin
This research investigated aspects of the developing mathematical identity and
racial identity of two Black adolescent girls attending middle and high school in a small

urban school district.

The study was guided by the following research questions:

1. What can be inferred from 7™ grade and high school interview data about the
development or co-construction of two African-American girls’ mathematical and
racial identities in a small urban school district? In particular, in what ways do they
see themselves as effective mathematical learners, and how do they perceive their
school experiences having contributed to this? How do they perceive themselves as
Black girls, in their own eyes and in the eyes of others? Do they see any relationships
between their developing mathematical identities and their racial identities? What
light is shed on these questions by information gathered from peers with whom they

interact?
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2. What “critical events” identified in 7" grade retrospective interview videotapes
support these inferences? A “critical event” is an affective, social, and mathematical
interaction pertaining to identity that occurred during 7™ grade.

3. What stable dimensions of the girls’ mathematical and racial identities can be
documented in data concerning their experiences since 7" grade, particularly

experiences during 8", 9", and 10™ grades, described by the girls themselves?

Evidence was gathered from 7™ grade and high school mathematics affect surveys, 7"
grade retrospective interviews on classroom activities, a multidimensional inventory of
Black identity (MIBI-t, Sellers et al 1998), and high school interviews. Case stories for
two focus girls were developed with additional data from three girls, all of whom were in
the same 7" grade mathematics class and attended the same high school. The study gives
evidence that all of the girls perceived themselves as capable mathematics learners —
Black girls who are able to “do math”. Evidence from 7™ grade “critical events” indicates
complex relationships among mathematics activities, affective and social interactions,
and the classroom environment. From 7" grade on, all of the girls believed that a good
mathematics teacher creates a supportive mathematics learning community for students
of all abilities. Stable dimensions of three girls’ mathematical identity include belief in
their own ability, and the belief that they have experienced both opportunities and
barriers to their mathematics learning. Stable dimensions of racial identity among three
girls include high Private Regard (I am proud to be Black), and low Public Regard (Most
people think that Blacks are as smart as people of other races). The two focus girls do

not, however, perceive relationships between their own racial and mathematical
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identities. Rather, for these girls, the most important reported influences on their
mathematics identity were a) classroom opportunities to work together on fun but
challenging mathematics tasks, b) classroom environments in which both mistakes and
correct answers are valued, and c) respect and value as members of classroom

mathematics learning communities.
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CHAPTER 1: OVERVIEW
1.1 Context for the Study
"...the most urgent social issue affecting poor people and people of color is

economic access. In today's world, economic access and full citizenship depend crucially
on math and science literacy. I believe that the absence of math literacy in urban and rural
communities throughout this country is an issue as urgent as the lack of registered voters

in Mississippi was in 1961.”

Radical Equations: Civil Rights from Mississippi to the Algebra Project, pg. 5
Moses and Cobb (2001)

For many years, education research has documented “achievement gaps” that
highlight unequal mathematics standardized test scores between White and non-White
students. The US Department of Education’s National Center for Education Statistics
(NCES) reports the results from periodic National Assessment of Education Progress
(NAEP) assessments designed to measure what nationally representative samples of
fourth- and eighth- graders know and can do across five mathematics content areas. Since
1969 NAEP results have compared the mathematics scores of Black and other non-White
students to that of White students, publishing these comparisons in a report called The
Nation’s Report Card. Gaps or differences in scores are used to define the mathematics
achievement of ethnic/racial groups of students.

NAEP scores of White students are used to “normalize” American students’
mathematics achievement (Martin 2009). African-American and Latino students’
mathematics performance improved during the 1970s and 1980s. According to the 2001

report, the difference between White and Black students’ mathematics NAEP scores was



least in 1990, and the difference between White and Latino students’ scores was least in
1992 (NCES 2001). Between 2005 and 2007 the difference between White, and Black
and Latino eighth-graders’ mathematics scores did not change. However, there was a
greater increase in the scores of Black females than there was for White females. (NCES
2009)

Mathematics achievement levels are reported as percentages of students scoring at
or above Basic and Proficient levels, or at an Advanced level. In 2011, race/ethnicity
information was collected so that NAEP results could be reported for a greater number of
non-White student categories. NAEP mathematics scores were reported for White, Black
(including African-American), Hispanic (including Latino), Asian/Pacific Islander,
American Indian/Alaska Native students, and students with heritage from two or more
races (NCES 2011). Since 1990, the average mathematics score of eighth-graders had
increased by 21 points. However, the percentage of Black, Hispanic, Asian/Pacific
Islander, and American Indian/Alaska Native students who scored below Basic was 49%,
39%, 14% and 45% respectively, compared to 16% of White students who scored below
Basic. Among high-scoring eighth-graders (i.e. above the 75" percentile) only 5% were
Black.

According to The Condition of Education 2011, a report published by NCES, the
average scores for all ethnic/racial groups improved from 2005 to 2009 with the
percentage of students scoring below Basic, decreasing from 39% to 36% (NCES 2011).
In 2003, for the first time the NAEP mathematics scores of eighth grade students from 18
urban districts in the United States participating in the Trial Urban District Assessment

(TUDA) were reported for comparison to public school eighth graders in large cities (i.e.



population > 250,000) and across the nation. In 2009, White eighth grade public school
students scored the same or higher than the national average in all but four participating
urban school districts. Black eighth graders scored the same or higher in only four
participating urban school districts (NCES 2009).

Mathematics has become increasingly central to discussions of academic,
personal, and professional success and “undergirds a multitude of disciplines including
engineering, physics and computer sciences; disciplines central to technological
innovation and economic progress.” (Clark, Johnson and Chazan 2009, pp. 50). Black
students’ underachievement on standardized, norm reference, high-stake tests for students
— as compared to White students — may suggest why Black males and females continue to
be underrepresented in mathematics and science careers.

Different researchers suggest a number of possible explanations for school
mathematics underachievement and under-representation of Blacks in mathematics-
related careers. Radical Equations: Civil Rights from Mississippi to the Algebra Project
is a seminal work by Robert P. Moses and Charles E. Cobb (2001) that connects the
history of racial politics and voting rights in Mississippi in the United States to the
mathematics, curriculum, teaching practices, student achievement and equitable learning
opportunities that Black and minority students receive in poor rural and urban schools.
Moses and Cobb assert that 21% century and global economic access is defined by
mathematics literacy, and many African-American and students of color lose options for
college and career because of chronically poor access to school mathematics —

specifically preparation and access to algebra before completing middle school (2001).



Moses and Cobb also use statistics pertaining to the number of Ph.D.’s awarded to
Blacks to note limits on Black students’ future economic access and career opportunities
caused by poor access to mathematics and underachievement in middle and high school.
In 1995, Blacks were 15 percent of the U.S. population but earned only “1.8 percent of
the Ph.D.s in computer science, 2.1 percent of those in engineering, 1.5 percent in the
physical sciences, and 0.6 percent in mathematics." (pp. 10-11). In 2006, statistics on
Black males and females pursuing science, technology, engineering and mathematics
(STEM) fields remained unchanged as reported by the National Science Foundation
(NSF 2009). Specifically, first year African-American college students who intended to
major in mathematics or statistics was 0.4% and 0.8% for females and males,
respectively.

Conflicting community and school cultures have also been cited as influences on
Black students’ mathematics attitudes, participation, achievement, and pursuit of
mathematics-related professions and careers. Using interview and survey data, and
narratives of academically successful Black students at a predominately Black urban high
school, Fordham and Ogbu (1986) described the phenomena that some Black female and
male students respond to racialized school mathematics experiences by resisting the value
and emphasis on test scores, and under-valuing commitment and persistence in
mathematics studies. Black students’ opposition to classroom and school culture, which
some Black students deem to be “acting White”, can explain differences between White
and Black student’s school mathematics experiences, access to higher education (e.g.

high test scores), and attainment of advanced degrees.



In the 1990s, critical race theory (CRT) gained prominence in order to theorize
and understand embedded inequities in the structure of schools and schooling in the
United States. CRT places the distinct and unique perspective on race taken by Blacks
and other minority groups who have been historically oppressed in American culture, at
the center of understanding differences in school experiences and academic performance.
From this perspective, it puts in the foreground stories of people in minority groups that
serve as counterstories to the dominant narrative in academic literature and the wider
culture. By acknowledging and highlighting these counterstories based upon experiential
knowledge, CRT challenges the claim of objectivity, meritocracy, color-blindness, race
neutrality, and equal opportunity by exposing the self-interest, power, and privilege
maintained in the dominant narrative.

In 1995, Ladson-Billings and Tate conceptualized critical race theory in education
in Toward a Critical Race Theory of Education asserting that descriptions of “savage
inequalities” (e.g. Kozol 1991) were inevitable because discussions of race and racism in
education had been “muted and marginalized”. The article theorized CRT as an analytical
tool to understand inequities between middle class and poor African-American and
Latino students’ school experiences, and the disparities between White and non-White
students’ achievement. Ten years later Ladson-Billings stated that “CRT is a theoretical
treasure” in a summary prefacing articles in the March 2005 issue of Race, Ethnicity and
Education (Vol. 8, No. 1, pp. 115-119).

In recent years, some mathematics education research has focused on the
contextual complexities of Black students’ access to school mathematics. It has been

asserted that racialized school experiences negatively impact African-American



children’s ability to develop positive mathematics identities. For example, Martin’s
research on mathematical experiences amongst African-American adolescents and young
adults (2006) explored firsthand accounts — from students and parents - to reveal complex
and historical relationships between racial, academic, and mathematics identity
development. There has been research on teacher classroom practices that influence
academic empowerment, and racial and mathematics identity co-construction (e.g. Davis
and Martin 2008). Some research and opinions on race in mathematics education
challenge the positioning and comparison of Black children’s mathematics ability to that
of White children which is based on inequitable school contexts, access, and
opportunities (e.g. Martin 2007, 2008, 2009). And more research and editorials such as
How Is It That One Particular Statement Appeared Rather Than Another?: Opening a
Different Space for Different Statements About Urban Mathematics Education (Stinson
2010) are appearing in new journals. For example, The Journal of Urban Mathematics
Education (JUME) was co-founded to highlight discussions of race and racism in
mathematics education research and provide counter-conversations about urban
mathematics education, and the role of race and racism in mathematics identity co-
construction amongst Black and minority female and male students.

The study herein focuses on two adolescent African-American girls. It describes
their mathematics experiences in an urban school district, and the experiences they
believe most influenced their mathematics identity throughout middle and high school. In
addition to these girls, three of their peers provided additional data and information about
their middle and high school mathematics experiences. In order to understand, respond

to, and make meaningful changes to increase the numbers of African-American students



who pursue mathematics and mathematics-related careers — particularly girls - it is
important to understand their own perceptions of their identities, their abilities, and their
opportunities as mathematics learners. This approach to understanding the disparities
between White and Black students’ mathematics participation and achievement differs
from studies that focus on test scores as a measure of ability or systemic school
inequities. The girls in this study spoke about their experiences, feelings and beliefs about
mathematics learning, and reflected on their mathematics and racial identity. By hearing
stories in Black adolescent girls’ own voice and words, we can learn more about the
complexities of their racial and mathematics identity development. This insight can help
inform what is known about systematic inequities between White and Black urban girls’
participation in school mathematics, and increase opportunities for Black girls’ success in
school mathematics and the numbers of Black girls in mathematics-related professions
and careers.

This is the compelling reason for why mathematics education research to collect
stories of mathematical experiences and learning from diverse populations of African-
American girls is needed. Research on co-developing racial, social and mathematics
identities can highlight the voices of the girls themselves, in order to inform changes in
classroom practices, school- and district-based programs, and public education policies
that meet the needs of African-American girls, and increase the number of Black girls
who pursue school mathematics and STEM careers. This study addresses a crucial need
to explore the school mathematics experiences of African-American girls related to racial

identity and mathematics identity.



1.2 Purpose of the Study

The primary goals of this qualitative study were to 1) illuminate affective, social,
and mathematical events that may pertain to racial and mathematics identity, 2) explore
perceptions of racial and mathematics identity, and 3) infer relationships, if any, between
racial identity and mathematics identity, including the co-construction of racial and
mathematics identity, for two African-American girls in a small urban public school
district.

This study is qualitative. Video tapes of classroom lessons and individual student
interviews, and mathematics attitudes surveys collected during the girls’ 7" grade
mathematics class (2006-2007) provided the data used to develop inferences about their
mathematics identities. Data collected from each of the focus girls and one additional girl
(three girls altogether) in their sophomore and junior high school years consist of a
mathematics attitudes survey, two videotaped individual interviews, and an inventory of
Black identity (MIBI-t). These three girls participated in a videotaped group interview. In
addition, a mathematics attitudes survey and videotaped individual interview was
collected from two more Black girls to provide more information about the experiences,
feelings, beliefs and perceptions related to mathematics and racial identity amongst a

small group of African-American girls attending an urban public high school.

1.3 Findings
The five Black girls who participated in this study talked openly about their
perceptions of racial identity, and consistently about the mathematics classroom

experiences they valued most. The survey, inventory, and interview data collected and



described in this study support the following findings. Here are some representative
examples in the focus girls’ own voice related to mathematics and racial identity.

All of the girls remembered positive learning experiences during their 7" grade
mathematics class, and felt that opportunities to participate in mathematics explorations,
discussions and problem-solving and group work had been few since then. As a result, all
believed they had developed positive mathematics identities during 7" grade, and had
retained positive mathematics attitudes, habits and abilities since then. For example,
during an interview Tyana specifically reflected on her mathematics identity
development:

“Like I always had a struggle like once again I used to be scared to answer

questions and like I used to be like if I get it wrong I’d be like well I got it wrong

so I might as well I had been talking if I get it wrong then I’ma get it wrong all the
time. But Mr. P broke me out of that mentality because if you get it wrong but

you could still get it right the next question.” (Protocol 1 line 183)

All five girls also reported similar and positive perceptions of their racial identity.
Data collected in this study substantiate the girls’ positive mathematics attitudes, beliefs,
and behaviors, and the most influential factors on their self-described identities. For
example, Jana stated:

“Yeah I think I’ll be kinda proud like when I see a Black person on top of their

game in school and doing their work, getting good grades because that’s not what

other people see of us they see, the people of other races they see us failing and
they see you know us being out in the streets you know and not being successful
so I, I am kinda proud like when I think of Black people and mathematics cuz you
know other people think we’re dumb so I do be kinda proud” (Protocol 1 line

190)

Mathematics attitudes survey responses and interview statements reveal the high regard

each girl has for her ability and potential as a mathematics learner and “doer” of

mathematics. For example, Tyana said:
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“Yeah it felt like I knew what I was doing all the time like I knew what I was
doing and like nobody tell me I was wrong like I just go to math do all the work

and be done.” (Protocol 1 line 178)

MIBI-t results from the girls who completed the inventory - including both focus
girls - indicate a positive private regard for being Black. For example, all three responded
“really agree” to “I am happy that I am Black”, and “I am proud to be Black™. However,
there were differences in the girls’ responses to statements on two ideology subscales.
Reflecting one aspect of their perceptions about assimilation of Blacks in American
society, Tyana and Shaniyah responded “really disagree” to the statement “I think it is
important for Blacks not to act Black around White people”, and Jana responded “kind of
agree”. Another difference in the girls’ perception of Black’s relationship to other
minorities is revealed in Jana and Shaniyah’s response of “really agree” to “people of all
minorities should stick together and fight discrimination” in contrast to Tyana’s response
of “really disagree”.

All five girls in this study indicated positive feelings about the importance of
mathematics in everyday life on the mathematics attitudes survey. However they did not
convey a clear sense of the role of high school mathematics learning for success in
college or for future career opportunities and choices. For example, during the group
interview both focus girls and one non-focus girl were asked if they intended to take a
mathematics class during the last year of high school. Their responses were “no” and
“maybe” in spite of their belief that mathematics is important beyond school as indicated

on the mathematics survey. Both survey and interview data from all of the girls include



11

descriptions of using mathematics in terms of keeping track of money when shopping or
earning money on the job and getting paid for work.

Although many responses were similar, the focus girls responded very differently
to some items on the mathematics attitudes survey. For example, Jana responded “neither
agreed nor disagreed” that “my life outside of school makes me want to do well in math
class” each time she completed the survey. In contrast, Tyana “disagreed”, “strongly
disagreed” and “agreed” with the statement the first, second and third times, respectively.

Each of the five girls was interviewed for this study. During questioning about
who influenced their perceptions of themselves as mathematics learners, four out of the
five girls named a family member, a friend of the family or peers as positive academic
influences. But during the group interview, the focus girls were surprised that a major
focus of the study was to uncover evidence of the relationship between racial identity and
mathematics identity development. Tyana exclaimed “I never thought about that!” and
the other girls agreed with “me either”. Jana was confused and unsure about racial and
mathematics identity co-construction during her Protocol 2 interview when asked about
her perception of any relationships. She stated, “Yeah I guess like...I really don’t
know...Black girls do mathematics...I don’t know...” (line 186).

The focus girls in this study had not considered and did not consider co-
construction to be a key factor influencing their current racial and mathematics identities.
Rather, the girls’ points of view, in their own their words, voice the critical importance of
specific school mathematics experiences that support positive mathematics identity
development, confidence, and self-empowerment in developing identities as Black girls

who do mathematics.
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1.4 Significance and Limitations

With so few Black girls persisting in high school and college mathematics and
successfully pursuing STEM careers, this study, which focused on data collected from a
small group of African-American girls in one small urban public school district, is not
immediately generalizable to other diverse groups of Black girls. In addition, the
researcher is not neutral and brings experiences, personal perspectives, and family and
social norms - as an African-American woman - to this study. Analyses reflect the
researcher’s personal knowledge and perspective of African-American culture, and
related nuances and contexts of school experiences. Therefore, duplication of interpretive
narratives and generalization to other populations of adolescent Black girls are not
possible. In addition, correlations to test scores or academic performance are beyond the
scope of this study.

However, the stories and interpretations herein can inform future mathematics
education research that intends to examine and understand the unique attributes of
African-American girls’ mathematical experiences. Findings from this study suggest
future research focused on the complex dimensions of Black girls’ development of
mathematics identity, and school mathematics experiences that build long-term positive

racial and mathematics identity co-construction.

National Center for Education Statistics, Institute of Education Sciences, U.S.
Department of Education, NCES 2011-455
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CHAPTER 2
LITERATURE REVIEW

2.1 Introduction and Overview of Theoretical Framework

Moody (2001) asserted the need to examine the range of mathematics learning
experiences of Black girls’, the dynamics of race, racism and gender on mathematics
education, and the impact of those dynamics on girl’s participation and success in school
mathematics, and their pursuit of mathematics-related careers. The research reported
herein contributes to those goals. This chapter describes the theoretical and empirical
frameworks that influenced this dissertation research.

The issue of racial identity, self- and academic-identity, and relationships to
students’ experiences and outcomes is complex. There are social science literatures, for
example psychology and child development research, that investigate relationships
between racial-ethnic identity or pride, and academic achievement among adolescents
(e.g. American Journal of Community Psychology 2003, Child Development 2006).
Seminal research by psychologists to understand cognition and mathematics learning
(e.g. Piaget and Szeminska 1941), and studies of the nature of situated cognition and
learning (Brown, Collins and Duguid 1989) have implications for examining age-
appropriate curriculum and classroom practices. There are studies of the development of
mathematical ideas amongst individuals and groups (e.g. Martino and Maher 2002, Sran
2010, Steffero 2010, Schmeelk 2009), case studies of Black males who succeed in
mathematics and higher education (e.g. McGee and Martin 2011), and girls’ and
women’s interest and pursuit of STEM careers (e.g. Ong 2009). There is also research on
the complexities of student motivation (e.g. Dweck 1986, Middleton and Spanias 1999,

Walter and Hart 2009), group dynamics (e.g. Noddings 1989), affect and cognition in
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mathematical problem solving (e.g. DeBellis 1996, DeBellis and Goldin 2006), patterns
of affective engagement among students in urban mathematics classrooms (e.g. Goldin,
Epstein and Schorr 2007; Epstein et al 2007, Alston, Goldin, Jones, McCulloch, Rossman
and Schmeelk 2007), and the relationship between students’ epistemological beliefs,
cognition and learning (e.g. DeCorte and Op’t Eynde 2003) from which to draw upon
when investigating students’ identity development in mathematics classroom contexts.

There is also no shortage of school mathematics achievement analyses that
characterize the differences in norm-referenced, high-stakes test scores between White
and non-White students who attend public schools in America as “gaps” (e.g. NAEP
2009). While these comparisons of American students’ performance continue to use
White students’ test scores as indicators of mathematics achievement there is a growing
body of literature focused on qualitative and empirical research to illuminate, document,
and understand the school mathematics experiences of Black and other non-White
American students.

Research on teaching and learning in urban classrooms, where the majority of
students come from low socio-economic families and are Black or African-American,
Hispanic or other ethnic minority, has drawn attention to learning and teaching in diverse,
non-White, urban student communities (e.g. Schorr et al 2009), culturally relevant
pedagogy (e.g. Ladsen-Billings 1995), and to the impact and effectiveness of reform
mathematics curriculum (e.g. Lubienski 2007). This growing body of research and
literature also includes increasing numbers of studies and research reports to investigate
the unique learning experiences of Black and African-American students. For example,

research on the school and education experiences of African-American males are
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published in a journal devoted to highlighting and addressing issues affecting these
students (see Journal of the African-American Male).

For this dissertation study the researcher chose to emphasize a framework drawn
from Black feminist thought and CRT in education, and research on the development and
co-construction of racial and mathematics identity development among African-
American students in public urban schools.

The sections in this chapter begin with the epistemology for this research by
describing Black feminist thought and critical theories of race in education. A review of
research literature germane to understanding affect, culture and mathematics learning and
urban mathematics classrooms is presented next. The sections that follow discuss
literature and research focused on mathematics identity, including identity development
among female adolescents, identity and motivation, and sociocultural theories of
mathematics learning. Next, research on African-American identity and mathematics
learning, theories of racial identity development and tools used to assess racial identity,
the development of Black female identity, African-American students’ academic identity,
and learning styles and social interactions among African-American students in learning
contexts is presented.

Finally, research on African-American students’ mathematics identity is
presented. The chapter concludes with a summary of the research literature germane to

this dissertation study.
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2.2 Epistemology

“I could have chosen to write...in the dominant scholarly tradition - statement of

the problem, review of the literature, methodology, data collection, analysis, and

implications for further research. Indeed, this is what I was trained to do. But that
tradition rejects my necessary subjectivity. Thus I chose to integrate my

“scholarly” tools with knowledge of my culture and my personal experiences.”

From The Dreamkeepers: Successful Teachers of African-American Children

Ladson-Billings (1995)

“The same situation can look quite different depending on the consciousness one

brings to interpret it.”

From Black Feminist Thought: Knowledge, Consciousness, and the Politics of

Empowerment

Collins (1990)

The two quotes presented above reflect this researcher’s approach to investigating
possible relationships between the racial identity and mathematics identity of two
African-American girls. The research design and interpretations herein are based upon
what the researcher knows — from personal experience - about the girls’ experiences both
in and out of the mathematics classroom. Simply defined, epistemology is the study of
knowledge; from the Greek word epistanai which means to understand. More

specifically, it is “the study or a theory of the nature and grounds of knowledge especially
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with reference to its limits and validity” (Www.merriam-
webster.com/dictionary/epistemology). The theoretical framework guiding this study’s

inquiry, knowledge production, and claims is presented below.

Black Feminist Thought

In Black Feminist Thought (1991) Patricia Hill Collins defined Black feminism to
include "women who theorize the experiences and ideas shared by ordinary black women
that provide a unique angle of vision on self, community, and society". I draw on Black
feminist thought to describe two focus Black girls’ affective, mathematical and social
interactions pertaining to identity, and to interpret their school mathematics experiences
and make inferences about their co-constructed development of racial identity and
mathematics identity during middle school and early high school. The five Black girls
who participated in this dissertation study are not merely subjects of the focus, but are

connected to me through race, gender, and the local and national cultural community.

Collins (1991) described four dimensions of Afrocentric feminist epistemology
which provide an overarching perspective of this study. The first of these dimensions is
concreteness. Black feminist thought “encompasses theoretical interpretations of Black
women’s reality by those who live it” (p. 209). Collins argued the weight of concreteness
in social science and education inquiry, research and methodology utilized by Black
women scholars in stating “for most African-American women those who have lived
through the experience about which they claim to be experts are more believable and
credible than those who have merely read or thought about such experiences” (p. 209).

African-American women in the United Stated share the common experience of being
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Black and female, and although individual contexts and experiences differ greatly there
are shared understandings of the daily experiences of Black women in America. Such
examples include noticing that there are no other Black people in the store/class or on the
bus, hearing major news reports focused on missing White children and women,
recognizing absence of television commercials that advertise products for women of
color, and wondering why so few talk show hosts are Black women given the Oprah
Winfrey phenonemon It is these kinds of first-hand experiences that separate knowledge
(reading or thinking about) from wisdom (living it) (p. 209), and which shape my

epistemological stance and voice in this particular study.

As one example of this dimension of Black feminism, sociologist Joyce Ladner
used concrete insight as a Black woman to inform her study of Black female adolescent’s
self-perceptions (1971). Especially interested in the role models, aspirations and
resources available for inner-city girls to achieve personal or academic goals, Ladner
interviewed, observed, and socialized with over one hundred girls during four years,
concluding that “the total misrepresentation of the Black community and the various
myths which surround it can be seen in microcosm in the Black female adolescent.” Her
study emphasized the importance of personal experience and concreteness on both
inquiry and research methods. Despite the subjectivity of her research, Ladner
successfully used “preconceived academic ideas and labels and... her own past as a
Black child” (Collins 1991) to offer a unique perspective, understanding, and

representation of the inner-city Black girls with whom she interacted with.



19

The second dimension of Black feminist thought is connectedness and the use of
dialogue which has roots in traditional African worldview. Bell (1993) posited that
“worldview” is conceptualized to incorporate distinct categories of racial/cultural group’s
realities that convey “a particular group’s structuring of reality (cosmology)”. Worldview
includes a racial/cultural group’s beliefs (ethos), values (axiology), assumptions about
life, nature and the universe, and epistemology (King & Dixon 1976). Molefi Asante
(1987) described African worldview as holistic and seeking harmony with words,
dialogue, interactions and connections - an important part of belonging to an African-
American cultural community. African worldview and cultural consciousness differ from
European and European American worldviews that dominate American society and
institutions, including law and education (Bell 1993).

Connectedness is a critical dimension of Black and Afrocentric feminist
epistemology that emphasizes dialogue, and stresses ‘“connectedness rather than
separation” as an essential component of producing and validating knowledge (Collins
1991, p. 215). An excerpt from Black Feminist Thought: Knowledge, Consciousness and

the Politics of Empowerment described how Collins (1991) used connectedness:

“For example, I often use the pronoun "our" instead of "their" when
referring to African-American women, a choice that embeds me in the
group I am studying instead of distancing me from it. In addition, I
occasionally place my own concrete experiences in the text. To support
my analysis, I cite few statistics and instead rely on the voices of Black

women from all walks of life.”

The third and fourth dimensions of Black feminist epistemology refer to ethical

principles that guide the production of knowledge and of making claims based on that
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knowledge. The dimension of caring emphasizes individual uniqueness and
expressiveness, emotion and feeling in dialogue, and the capacity for empathy. And
accountability makes the role of personal position and responsibility essential for those
making knowledge claims and those who argue the validity of those claims. Collins
argued that the ethics of caring “pervade” African-American culture, and an individual’s

moral and ethical connections to their knowledge claims lends credibility to those claims

(p. 218).

Conflicts between mainstream social science research and Black feminist
epistemology in research have been acknowledged. In an important work on Black
women’s history by Elsa Barkley Brown titled How My Mother Taught Me To Be A
Historian In Spite Of My Academic Training (Brown 1991), Brown drew upon her own
mother’s knowledge and ideas about African-American washerwomen. In doing so she
conveyed the significance and value of using concrete and lived everyday experiences to
inform theoretical work noting, “It was my mother who taught me how to ask the right
questions—and all of us who try to do this thing called scholarship on a regular basis are
fully aware that asking the right questions is the most important part of the process” (p.

74).

The ethics of Black feminist epistemology described above guided this research

inquiry’s approach and methodology which is described in Chapter 3.
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Critical Race Theory (CRT) in Education

There is a history of racial prejudice and discrimination in the American
educational system making issues of race an inherent and relevant lens for research on
Black students’ experiences in public schools and classrooms in America (Ladson-
Billings and Tate 1995). Martin (2006a) stated, “In my view, disregarding race in
discussions of education in America would be dishonest and sloppy science”. In this
researcher’s opinion, there is no other meaningful way to research or understand Black
students’ experiences with American education in public, private, secular or religious
school settings. In Critical Race Theory in Education: All God’s Children Got a Song,
Dixson and Rousseau (2006) collected works by critical race theorists that reflect and
address various themes and issues of educational equity, cultural capital, culturally
relevant pedagogy and multicultural education, as well as qualitative methodological
approaches including epistemology, ethnography, storytelling, and narrative and counter

narrative, and case study.

Critical race theory (CRT) in education research began to emerge when Ladson-
Billings and Tate (1995) argued that race was undertheorized in education policy,
teaching and learning practice, and assessment of performance and achievement. Toward
a Critical Race Theory in Education (1995) was a call to advance the field of education
research and to understand the relevance of CRT themes in order to effect changes in
education policy, to enhance and develop multicultural classroom practices, and to

increase performance and achievement outcomes for non-White students. Broadly, CRT
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takes into account the inherent pervasiveness of race and racism in the daily experiences

of people of color. Six themes are reflected in CRT:

1) racism is pervasive and permanent in American society,

2) claims of objectivity, neutrality, colorblindness, and merit are to be challenged,

3) ahistoricism is to be challenged with contextual/historical analyses,

4) experiential knowledge of people of color is to be credited and valued,

5) issues from many [interdisciplinary] areas can be addressed, and

6) ending racial oppression is a significant part of ending all forms of oppression.

CRT in education positions race prominently in all aspects of classroom and school
research, practice, and policy making. The central tenets of CRT in education (Dixson &

Rousseau, 2006) are:

1) the ingrained nature of race and racism in the institution of American public
education,

2) the importance of narrative, counternarrative, and the naming of non-White’s
realities in education experiences, and

3) the centrality of benefits to White students in education policies and practices

(“interest convergence”).

Milner argued that CRT in educational research emphasizes and values
“knowledge construction, naming one’s own reality, and the multiple and varied voices

and vantage points of people of color” (2007). The tenets of CRT in education are evident
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in this dissertation which used the girls’ own voices to construct knowledge about their
experiences, to name their perceptions as reality, and to understand their similar and

contrasting points of view.

2.3 Affect, Culture and Mathematics Learning

The complexity of classroom teaching and learning makes it difficult, at best, to
explain the differences in students’ abilities to demonstrate knowledge on highs stakes
tests. Past studies have shown that positive mood is beneficial to both learning and
performance (e.g. Bryan and Bryan 1991), and in recent decades there has been growing
interest in the roles and relationships of affect and motivation, group interaction,
meaningful and conceptually challenging tasks, and classroom environment and
emotional safety on students’ mathematics participation, identity, and learning. There are
also research findings confirming the critical importance of attention to affective issues
for children in urban schools with large numbers of lower socio-economic status (SES)
and minority students (e.g. Anderson 1999). Much of the analyses in this researcher’s
study were informed by works focused on understanding the role of affect on

mathematics classroom behavior, learning and identity.

Affect and Mathematics Learning
Several decades ago the mathematics education research community began to
look at affect and mathematical problem solving which led to further exploration of the
relationship between affective factors and cognitive processes. Theories of affect for
mathematical problem solving included a three-part view of the affective domain: beliefs,

attitudes, and emotions and were published in a book edited by McLeod and Adams
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(1989). McLeod (1989) described “feelings of moderate intensity and reasonable
stability” as “affective responses that involve positive or negative feelings of moderate
intensity and reasonable stability” (pp. 249). Affect also includes emotions which are
described as affective responses involving unstable feelings (both positive and negative),
and beliefs primarily cognitive having been “built up rather slowly over a relatively long

period of time” (pp. 246).

In African Philosophy: Assumptions and Paradigms for Research on Black
Persons, King and Dixon (1976) described affect in terms of how African-American
students experience “phenomena holistically” (p. 20). According to Ma and Cartwright
(2003), student affect is a critical determinant in school motivation and performance. At
that time they claimed that there was a lack of longitudinal perspective to describe
mathematics affect over time. Their study focused on gender differences as they followed
students from middle school to high school and investigated their school and out-of-
school environmental influences on mathematical affect development and rates of
affective change over time. In each school year from 7" grade to 12" grade, a total of
3,116 students (including 1,490 girls) were surveyed in 52 public middle and high
schools that participated in the Longitudinal Study of American Youth. Three factors
were identified from 10 survey items measuring mathematics affect: attitude toward
mathematics, anxiety toward mathematics, and utility of mathematics. Ma and Cartwright
concluded that environments in schools and classrooms had a significant influence on
both boys’ and girls’ affect, with girls’ affect more often being negatively impacted by

school environments (2003).
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Powerful mathematical affect (McLeod, 1992, 1994; Goldin 2000, 2007) refers to
the dynamic and changeable emotions and feelings that surround the learning of
mathematics, and the “doing” of mathematics. Curiosity or disinterest, satisfaction or
frustration, pride or disappointment, and other feelings both positive and negative can and
do occur during mathematical activity (McLeod 1992, 1994; Goldin 2000). The variety of
changing emotional feelings, as well as more stable attitudes towards and enduring
beliefs about mathematics (e.g. liking or disliking mathematics, what mathematics is,
what mathematics is good for), and about one’s self in relation to mathematics (e.g. one’s
ability to do mathematics, the value of mathematics in one’s life) is reflective of the
complex and interrelated contexts in which mathematics identity takes form and

develops.

Culture and Mathematics Learning
For decades there has been literature describing African cultural influence on the
social/affective characteristics of African-American children in learning situations (e.g.
Hale 1986; Fordham 1993; Willis 1998). There are also seminal works describing schools
in large urban districts attended by poor non-White students (e.g. Kozol 1991), and
culturally relevant teaching and learning in urban schools (e.g. Delpit 1995; Ladson-
Billings 1995). Research on culture and learning in urban classrooms, and mathematics in

urban classrooms are described below.

Urban Mathematics Classrooms
Studies of sociocultural influences on the school experiences of African-

American and inner-city, low- income and minority students are important contributions
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to education research. African-American’s developmental experiences in mainstream
culture are shaped by the “double consciousness” or “two-ness” of being both Black
(minority) and American (mainstream) (Dubois 1903). Boykin and Ellison (1995) further
argued that African-Americans had to develop a “triple consciousness” to integrate three
cultures — minority, mainstream, and Afroculture which is linked to the “culture ethos of
traditional Africa” and unique for African-Americans (pp. 99).

In Code of the Street Anderson (1999) described his ethnographic research to
study sociocultural influences and central issues of everyday life in Philadelphia that
were played out among African-American students in inner-city classrooms. For Black
children living in poor neighborhoods, Anderson found that out-of-school issues of
violence, respect, and the informal rules of behavior — codes of the street - were
significant factors that influenced school engagement and performance. His research of
inner-city African-American adolescents’ development of oppositional street culture and
the impact on school engagement and success, contrasted with children in multi-racial,
middle and upper-middle class Philadelphia communities. Anderson’s study focused
primarily on boys, and only discussed girls’ roles in relation to the boys’ lives. Ongoing
research to investigate and understand engagement and interaction in urban mathematics
classrooms (Goldin et al 2007) continues to emerge informed by Anderson’s
ethnographic research of inner-city Black youth (1990, 1999).

Another ethnographic study by Dance (2002) shed light on the school experiences
of adolescent inner-city, low-income boys in Boston. In Tough Fronts: The Impact of
Street Culture on Schooling, Dance (2002) used the voices of individual students to

describe their beliefs about school learning and the value of school learning. These
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beliefs were influenced by cultural practices in the communities in which the students
lived and significantly impacted the ways in which their classroom behaviors reflected
out-of-school “street” culture. Black boys in the study also believed that many teachers
had low expectations of their ability. As Lubienski (2007) and Martin (2003) have
suggested, teachers’ beliefs and expectations significantly influence and effect students’
experiences in mathematics classrooms, and students’ academic self-concept, as well as

classroom behavior.

2.4 Mathematics Identity
Debates in the social sciences to conceptualize self and identity development in
education continue. In this section prevailing theories of identity development, academic
identity and motivation, and sociocultural theories of mathematics learning pertinent to

the goals of this study are presented.

Identity
“We are who we thought we were”
Arizona Cardinals fan banner during the 2009 NFC championship playoff game.
The Arizona Cardinals won the game.

Identity is a complex construct, influenced by many aspects of an individual’s or
group’s reality. This qualitative dissertation study into the mathematics and racial
identities of Black girls takes into account several aspects of identity development.
Theories of adolescent female and racial identity development, as well as definitions of
mathematics competency, mathematics disposition and mathematics identity inform this

study and are presented in the following sections.
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Identity has been conceptualized in the fields of psychology, social psychology,
anthropology, and sociology. Stryker (1968) claimed that an individual’s self is
comprised of multiple, internalized identities which differ in significance, exists in a
hierarchy of importance, and is closely interrelated with social roles and behavior.
Concepts of self and identity are complex, and there are numerous contextual variables
that influence one’s views of who they are. Adolescents learn who they are and who they
can become as a result of interactions with others in social contexts and from media

(Oyserman and Destin 2010).

Sfard and Prusak (2005) asserted that identity development is a relational and
dynamic process. In a research report titled Telling Identities: In Search of an Analytical
Tool for Investigating Learning as a Culturally Shaped Activity, they theorized identity as
a process rather than a fixed state of being, and proposed equating identities with “stories
about persons” (p. 14). This theory of identity is positioned within a broad sociocultural
tradition, drawing from sociology, cultural theory, and education. Furthermore, Sfard and
Prusak proposed narrative as a “missing link” to understanding learning in sociocultural

contexts (p. 15).

Sfard and Prusak made a distinction between an individual’s “actual” and
“designated” identity. Actual identities are those illuminated in “stories about the actual
state of affairs” (p. 18). Designated identities convey what an individual expects (or
considers possible) for themselves, at the present time or in the future. For example,
one’s actual identity may be revealed in the statements one might use in response to the

questions “who are you?” and “who do you see yourself to be?”” Designated identities can
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be revealed in responses to the questions “who or what will you be?” and “what could

you become?”

Further, Sfard and Prusak argued that both actual and designated identities are reflected
in the stories an individual tells about themselves. Statements such as “I am happy that I
am Black”, “I am good at math”, “I want to be good at math”, and “I’m going to work
with animals [be a veterinarian]” were of particular interest to this researcher to gain
some insight into the actual and designated identities of the Black girls in this study. In
addition, Sfard and Prusak also called for “narrative-minded researchers” to shed light on
learning as cultural activity (p. 21). In this study, statements that reveal or infer actual and
designated identities, and inform descriptions of school mathematics experiences related
to both racial identity and mathematics identity were used to develop illustrative

narratives that infer the focus student’s racial and mathematics identities.

Female Adolescent Identity

There is increasing discourse on identity in education, as well as the relationships
between identity, race, and learning mathematics. Over 5000 articles on the topic of self
have been published since 1987 (Banaji & Prentice 1994). Much of this research is
focused on the role of “self” in social behavior, and issues regarding social strategies that
individuals use to pursue goals of self-enhancement, self-knowledge, and self-
improvement. In their review of the major psychology and sociology journals (e.g.
Journal of Personality and Social Psychology, Journal of Personality, Journal of Social

Psychology), Banaji and Prentice found that many recent inquiries had focused on social
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and cultural norms that shape social behavior, and self-identities that influence learning

behaviors among adolescents (1994).

The American Academy of Child and Adolescent Psychiatry (AACAP 2009)
defined adolescence as the years beginning at age 13, and ending when a child reaches
18, the age of legal adulthood in American society. Generally the years before adulthood
progress through teenage stages of early, middle and late adolescence leading up to
adulthood. Middle or junior high school years, typically spanning grades six through
eight or nine, are a time when adolescents develop physically and emotionally, and
experience significant influences from peer groups. School teachers, parents, and this
researcher attest to the challenges, issues, difficulties faced by adolescents, both in and
out of school settings. Although each child is unique, adolescence is characterized as the
time when pre-teens and teenagers experience self-consciousness, insecurity, confusion,
changes in self-image, and development of identity. To complicate adolescence even
more, television and advances in technology, especially cable network programming and
the accessibility and use of cell phones, Internet, and social networks, has become an
important part of 21% century living that influences the way adolescents perceive and

identify themselves, and create narratives about their lives.

According to AACAP (2009), during early stages of adolescence, ages 13 to 15,
children typically begin to seek independence from parents, develop closer relationships
with friends or peers, and grapple with sexuality, changing bodies and feelings, gendered
roles and identity development. It is a time of physical, emotional, and social change that

significantly impacts intellectual and social development, as well as self-esteem and
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identity development, particularly for girls. The impact of these changes can have both

positive and negative influences on academic achievement and social development.

McGraw, Lubienski and Strutchens (2006) have argued that girls’ attitudes and
self-concept related to mathematics (and science) are more negative than boys. Their
quantitative study of mathematics achievement and attitudes based on NAEP data
reported from 1990 and 2003 (mathematics scores and student responses to attitude
items), showed small differences in boy’s and girls’ achievement scores but great
differences in how boys and girls perceived school mathematics and mathematics-related
careers. These gender differences reflect traditional sex-role stereotypes — in and out of
school - as well as perceptions of academic ability (Meece and Scantlebury 2006) and
girls’ pursuit of STEM careers, and will continue unless interventions are identified and

implemented (McGraw, Lubienski and Strutchens 2006).

There are theoretical literatures and empirical research studies that have
documented or explored the development and “coming-of-age” amongst adolescent girls
in general. For example, psychologist Emily Hancock used the life stories of 20 women
who identified and described their adolescent experience (between the ages of 8 and 10)
as a time of independence, self-reliance and resourcefulness during which time they
displayed the capacity to multitask and organize everyday and extra-curricular activities,
and to be imaginative and aspiring. In The Girl Within (1989) Hancock reported that
these attributes diminished during the process of the women’s adolescent development

and concluded that “at the core of women’s identity is a distinct and vital self, first
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articulated in childhood, a root identity that gets cut off in the process of growing up

female” (p. 3).

The Harvard Project on Women’s Psychology and Girls’ Development was a
longitudinal study exploring the experiences of 315 adolescent girls at two prestigious
private girls’ schools (Brown and Gilligan 1992). The researchers conducted observations
and interviews from 1986 to 1990 and found that girls in the study began to express their
feelings and opinions less and less by late adolescence. Results of the study were
published in a book titled Meeting at the Crossroads: Women'’s Psychology and Girls’
Development (1992). The sample was drawn from primarily White girls who attended the

elite private schools and can not be used to generalize all girls’ experiences.

While there are universal characteristics of female adolescence there is a growing
and significant body of literature aimed at understanding the multicultural perspectives of
Black, African-American, and other historically marginalized groups of girls and women
in the United States. Therefore, this researcher turns to literature focused on the unique
issues and challenges affecting identity development and academic motivation amongst

Black and African-American female adolescents.

Identity and Motivation
Motivation to learn in school is a complex topic because motivation differs
between individuals, and its manifestation can differ greatly in and among individuals
according to classroom contexts and content areas. Identity development, learning, and
motivation are interconnected, and students’ motivation to engage in school mathematics

has been problematic for many years (Dweck 1986). NCTM (1989) articulated two
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important goals for children’s school mathematics learning — learning to value
mathematics and becoming confident in one’s own ability — in an effort to address the
national trend of declining numbers of students who enjoy or want to take mathematics
classes through the end of high school (Dossey, Mullis, Lindquist and Chambers 1988).
This reflects the increasingly important need to understand how the value of school
mathematics learning is related to one’s confidence, identity development, pursuit,

success, and thus motivation to engage with mathematics in school and beyond.

Identity is important to academic motivation and engagement. Dweck’s theories
of academic motivation (1986) focus on cognitive explanations for why learners value
achievement. What is valued as achievement, and how it is valued (i.e. intrinsic rewards
vs. extrinsic rewards) can influence students’ engagement in classroom and school
activities (1986) and contributes to positive academic identity. Students’ beliefs about
themselves, “for girls in particular” (Middleton and Spanias 1999, pp. 70) have a great
impact on the development of mathematics identity. Roeser, Peck and Nasir (2006)
asserted that positive self and racial identities are connected to increased motivation and

higher performance and achievement outcomes among African-American students.

Sociocultural Theories of Learning Mathematics
Classrooms are complex social systems in which participants assume roles and
display various behavioral attributes (Fennema and Peterson 1984). Cobb, Gresalfi and
Hodge (2009) argued that mathematics classroom competence is negotiated through
interactions between students and teacher. One research investigation focused on

competence (e.g. engagement with mathematics) among students in two middle school
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mathematics classrooms using The Algebra Project Transition Curriculum. Briefly, The
Algebra Project is designed to engage African-American students in mathematics
learning through a “five-step curricular process”: engaging in a shared subway or bus
“trip”’; modeling the “trip”; using informal and intuitive language to describe the “trip”;
shifting to formal and mathematical language; and finally creating symbolic,

mathematical representations of the “trip”.

Gresalfi, Martin, Hand and Greeno (2008) collected classroom videotapes from
one 6™ grade, one 7" grade and one 8" grade classroom, each using The Algebra Project,
from January through May of the 2001-2002 school year, with one camera focusing on
students as they worked in groups. The researchers offered evidence of “negotiated”
competencies that are supported by group work and the nature of the activities.
Competencies, such as observing, recording, explaining, and making sense of one’s own
and other’s work, were expected as students shared a physical experience and collected
data that was used to move from concrete to symbolic to abstract mathematical
representation (Moses & Cobb 1999). The research also focused on teacher interactions
and tasks however, Gresalfi et al reported observed evidence of the distribution of agency

and accountability among students through “negotiated” competencies.

Cobb, Gresalfi and Hodge (2009) documented and analyzed negotiated normative
identities by examining urban middle school students’ patterns of interactions in the
classroom, how students listened, took notes, asked questions for clarification, and
demonstrated understanding to the teacher, and how reasoning and disagreements were

explained and justified. They described normative identity and personal identity
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constructs to clarify and analyze the classroom participation of eleven 8" grade students
in an urban middle school. Seven students in the study were African-American, 3
students were White, and 1 student was Asian-American from the school’s approximately
40% African-American and 60% White student population. The research was reported as
An Interpretive Scheme for Analyzing the Identities That Students Develop in
Mathematics Classrooms (2009) and documented forms of mathematical agency,
authority, and accountability, noting that students’ understanding of “general classroom
obligations, their valuations or appraisals of these obligations, and the grounds for their
valuations” were an important part of the analyses of empirical evidence. (p. 47).
Interviews were conducted by a female researcher as part of the study’s narrative
approach to identity (Sfard 2002). This was done to encourage rich responses from
students by providing a communicational context. The interviewer also examined
evidence of personal identity during video-taped interviews to gain insight into students’
interpretations of classroom activities and obligations — to themselves, each other, and the
classroom community — and assessments of their own and other students’ mathematical

competence (Cobb, Gresalfi and Hodge 2009).

Anderson (2007) conducted a study of middle to late adolescent boys and girls in
a rural 9" -12"™ grade high school. Drawing from earlier social theories of learning
(Wenger 1998; Gee 2001), Anderson examined four aspects of mathematics learner
identity. In Being a Mathematics Learner: Four Faces of ldentity, Anderson described
the four perspectives of identity — students’ engagement in mathematics classrooms,
students’ imagination of how mathematics fits into life experience, students’ alignment

with institutional boundaries and requirements, and the nature and nurture of students’
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perception of their own characteristics as mathematical learners (2007). In addition,
Anderson stated that mathematical concepts and skills were necessary for mathematical
activity but that learners developed a mathematics learner identity as a member of the
classroom community. The study used semi-structured individual interviews with 14
students in two groups — those enrolled in precalculus or calculus, and those not enrolled
in a mathematics course during 11™ and 12™ grades. Using the voices of students, the
study reported both positive and negative perceptions about doing mathematics in the
classroom with further analyses that described the influence of the mathematical tasks
and classroom structure on their behavior and perceptions of mathematical identity

(Anderson 2007).

School mathematics identities are developed through classroom interactions and
activities, and students and teachers bring beliefs about themselves, about mathematics
and doing mathematics, and about the role of mathematics in their lives into school and
into mathematics classrooms. Informed by a year-long ethnographic and observational
research study of adult African-American mathematics students’ successes and failures in
a northern California community, including interviews with their parents and teachers,
Martin (2006a) asserted that mathematics identities are always “under construction”, and
occur in “highly racialized (and gendered) spaces.” Martin defined mathematical identity
as shaped by students’ perception of 1) their ability to perform in mathematical contexts;
2) the instrumental importance of mathematics; 3) the constraints and opportunities in
mathematical contexts; and 4) the resulting motivations and strategies used to obtain

mathematical knowledge (2006b). This dissertation study sought, in part, to define the
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focus girls” mathematics identity and to illuminate their perceptions of and relationships

between their own racial identity and mathematics identity.

In 2000, the National Council of Teachers of Mathematics (NCTM) published
Standards for School Mathematics, and included guidelines and goals for classroom
mathematics teaching and learning in order to clarify expectations for students’
understanding, knowledge, and skills. In addition, NCTM articulated six Principles for
School Mathematics (2000). One principle is Equity which states that “excellence in
mathematics education requires equity — high expectations and strong support for all
students.” An overarching theme in Principles and Standards for School Mathematics
(2000) states that “educational equity is a core element”. Furthermore, NCTM’s vision
intended to guide educators in “continual improvement of mathematics education in
classrooms, schools, and educational systems” (2000). While it seems impossible that
anyone could argue against high expectations for all students, NCTM’s Equity Principle
reflects mainstream efforts to improve student outcomes in mathematics that do not take
into account the role of race (and racism) and culture in classroom and school practices,

and policy-making decisions and practices, such as testing.

Mathematics teaching and learning in urban schools often tends to focus on the
learning of facts (e.g. times tables) and procedures (e.g. algorithms or formulas) as a
strategy to improve test scores (Tate 2001). Given the large numbers of minority students
attending urban schools, important research continues to examine the roles of affect and
culture to understand Black children’s academic identity, and their behavior and

interaction in learning situations. These research studies have been reported in journals of
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psychology, education, sociology, and other disciplines. Research focused on African-
American students’ mathematics learning and identity and germane to this dissertation

research is presented in the next sections.

2.5 African-American Identity and Mathematics Learning

Um, my name is [Pamela]... interesting facts about me — ummmm... except that I
am a really good math student

Pamela, Protocol 1 Interview

Racial identity and academic identity, behavior and achievement among Black
and African-American students continue to be contemporary issues in urban education.
African-American girls from low-income communities face compounding factors, and
continue to be underrepresented in mathematics- and science-related careers (NSF 2003).
As she spoke with students in a Washington, D.C. public school, First Lady Michelle
Obama acknowledged that she had struggled with racial identity and language during her
years as a Chicago public school student but had persevered in achieving good grades: in
response to a student who asked “how did you get to where you are now” Mrs. Obama
said that she had focused on “getting my A” even though her peers had often said that she

sounded “like a White girl” (Wright, 2009 q 10).

Black and African-American Identity Development
African-American children have played an important role in research to
understand the relationship between racial group identity and psychological well-being
(Sellers, Morgan and Brown 2001). Results from studies aimed at bridging research on

the challenges facing African-Americans students in general and the special challenges
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facing Black and other minority female adolescents in middle and high school suggest the
importance of understanding racial and academic identity to improve African-American

girls’ learning and participation in school mathematics, and their access to STEM careers.

Dimensions of Racial Identity

The United States Bureau of the Census (2000) defines an African-American as
someone with origins in “any of the Black racial groups of Africa”, a White/Caucasian
with origins in “any of the original people of Europe, North Africa, or the Middle East”,
and an Hispanic as a “person of Mexican, Puerto Rican, Cuban, Central or South
America or other Spanish culture or origin regardless of race” (US Bureau of the Census
2000). Racial identity is an important area of development for school-age children,
particularly in middle school, where self-identities are being tested and challenged, and
are central to notions of normativity, access, and power (Castagno 2008). Almost all
recent studies that examine patterns and differences in school mathematics education,
including access and opportunities to participate in school mathematics, confirm inherent
and complex relationships to race (Ladson-Billings and Tate 1995). The role and impact
of race and racial identity on academic opportunities is critical for understanding Black

children’s school experiences.

Models of racial identity development for Blacks emerged and developed to
understand the processes of racial identity development, and the Black experience in the
United States (e.g. Cross 1971). According to Tajfel (1981), the construct of racial
identity development is salient for many ethnic minorities due to the negative social

values associated with race and skin color in American society. Cross’s model of Black
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identity (1971) posited that racial identity develops through four sequential stages of
development influenced by social, environmental, and other circumstances. They are: 1)
pre-encounter (or pre-identity), 2) encounter, 3) immersion and emersion, and 4)
internalization. The model was developed further in response to new issues of multiracial
identity, and changing racial perceptions and attitudes: miseducation was added to take
into account the pervasiveness of African-American children’s school experiences that
ignore the role of Africa in the origin and history of Western civilization, and the pre-
encounter stage was expanded to reflect race as a salient feature of Black identity (Cross
1995). Also, assimilation was added to refer to a developmental state when one’s
African-American identity is less salient than their identity as an American, as well as
aspects of nationalist and biculturalism to reflect the growing multiculturalism of

American experiences.

In 1998, building on the four stages described by Cross (1971), Sellers et al
proposed the Multidimensional Model of Racial Identity (MMRI) as a conceptual
framework to understand racial identity, drawing on the self-reported feelings and
perceptions about race held by individuals. Using the personal experiences of this

researcher for illustration, the underlying assumptions of the racial identity theory are:

1. racial identities are stable but influenced by situation or circumstance (e.g. when
I’m in the United States, I'm Black but when I am in another country, I’'m
African-American)

2. situations or circumstances influence the place of race in hierarchically ordered,
multi-identities (e.g. when I’'m the only female in a room, my primary self-
identity is female; when everyone in the room is White or a White male, my

primary identity is Black or Black female)
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3. an individual’s self-perceptions of their racial identity are valid indicators of their
racial identity (e.g. I am Black because my parents and relatives are Black, and I
was raised in an African-American community), and

4. the status of one’s racial identity at a point in time reflects a location on a
developmental continuum (e.g. a pre-encounter stage when I was always
included with my White ballet classmates in extra activities, and then an
encounter stage when I was the only one excluded from extra activities — an
immersion in African-American-ness during which time I made deliberate efforts
to wear African inspired clothes and hairstyles, and to distance myself from White
friends, and emersion from African-American-ness and internalization when I
became adept at code-switching depending upon whether I was with Black friends
or White friends).

The MMRI outlines four dimensions of racial identity meant to explain what it
means to be Black. Three dimensions, centrality, regard and ideology, describe one’s
definition of self with regard to racial identity, and in general remain stable once
established. In contrast, there are salient and dynamic dimensions of racial identity that
are subject to contextual influences. To operationalize the model and to measure the
stable dimensions, Sellers, Rowley, Chavous, Shelton, and Smith (1997) developed the
Multidimensional Inventory of Black Identity (MIBI), designed for use with adults. It has
been used with youth age 12-17 (NICHD 2002) however a subsequent version was

developed for use with younger children. Instruments used to assess African-American

adolescent racial identity, including the MIBI-t, are discussed in detail below.

In 2006 Oyserman, Altschul and Bybee concluded that adolescent’s racial

identity effects school performance and achievement. Their findings from a qualitative

study of 139 Black and Hispanic students in three low-income urban schools to examine
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the effects of racial-ethnic identity on academic achievement were reported in the journal
Child Development (2006). The researchers examined the effects of racial-ethnic identity
on academic achievement during early adolescence by asking 98 African-American and
41 Hispanic boys and girls in interviews to describe their own racial-ethnic identity at

four times during 8" and 9™ grade.

Analysis of the study’s data was reported as Racial-ethnic Identity in Mid-
adolescence: Content and Change as Predictors of Academic Achievement and
uncovered evidence that racial value, connection, and perception of one’s racial group
affected the students’ grades, and supported claims that academic performance can be
influenced by one’s racial identity and perception of belonging to a stereotyped racial
group (Steele 2004). The study focused on three components of racial-ethnic identity
among early adolescence: feeling connected to their ethnic group, being aware of how
others perceived their ethnic group, and perceiving academic achievement as
characteristic of their ethnic group. Using a Likert-scale racial-ethnic identity (REI)
questionnaire (see description in Black Identity Instruments below), analysis revealed
that racial-ethnic identity among students in the study became more salient during the
transition from middle school and high school. In addition, grades and school outcomes
were better among students who had expressed a connection to their racial-ethnic group
and who believed that academic achievement was characteristic of the racial group they
identified with. Oyserman, Altschul and Bybee argued that improving perceptions of the
academic achievement of one’s racial-ethnic group, and supporting racial-ethnic identity
development during adolescence can be important and successful interventions to

increase African-American and Latino students’ school success. Oyserman further
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asserted that "Girls are doing better in school than boys overall, but racial-ethnic identity

can be beneficial for both boys and girls."

This dissertation study did not seek to assess possible relationships between the
focus girls’ racial identity and academic achievement (i.e. grades and test scores).
However, Oyserman, Altschul and Bybee’s study did utilize a racial identity
questionnaire (REI) to measure African-American and Latino adolescent students’ racial-
ethnic identity (2006). Other instruments developed and used to measure racial identity
and the multidimensional inventory of Black identity for teens (MIBI-t) that was used in

this study are described below.

Black Identity Instruments

There have been a number of instruments developed and used to measure racial
identity. A questionnaire to group phrases and descriptions of Blacks was developed by
Hall, Freedle and Cross (1991) based on Cross’s nigrescence model. Also based on
Cross’s model, Parham and Helms developed a 30 item Racial Identity Attitudes Scale
(RIAS) to measure Black racial identity based on the premise that the development of
racial identity is a lifetime process (Parham and Helms 1981). The Developmental
Inventory of Black Consciousness (DIB-C) was a 40 item instrument created by
Milliones (1980) to measure Black consciousness and used with African-American
college students. There is also a 42 item instrument created by knowledgeable
psychologists and designed to measure African Self Consciousness (ASC). Baldwin
(1985) posited this theory to describe the structure and nature of Black personality and

argued that African self consciousness reflects the worldview or life approach that is
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embraced by Africans and is unique to people of African descent. This theory has been

cited in psychology, sociology, political, and science research.

In 1992 Phinney developed a 14 item instrument to measure stages of ego identity
development (Erikson 1968) and its operationalization (Marcia 1980). The Multi-group
Ethnic Identity Measure (MEIM) is based on the premise that ethnic identity develops
through adolescence and remains fairly consistent as part of one’s self-concept. The
National Survey of Black Americans (NSBA) was first conducted in 1979 by researchers
at the University of Michigan. The original and the follow-up study in 1986 did not
utilize existing conceptual models of racial identity but was designed to examine what
racial identity meant to participants through focus groups. The Multidimensional Racial
Identification Scale (MRIS) was a 31 item instrument developed by Sanders-Thompson

(1991) to measure racial identity, refined from 31 items to 30 items in 1995.

The Multidimensional Inventory of Black Identity (MIBI) was developed in 1997
to measure the racial centrality, ideology and regard dimensions of the MMRI (described
earlier in this chapter) among African-American adults and college students (Sellers,
Rowley, Chavous, Shelton, & Smith 1997). A developmentally appropriate survey was
developed for use with adolescents and teens (MIBI-t) and students in 5™ grade (MIBI-
5™) to assess three stable dimensions of multidimensional model of racial identity (Sellers

et al. 1998).

The MIBI-t consists of seven subscales with three items in each subscale (see
Chapter 3 Research Questions and Methodology, Table 3.5). Use of the MIBI-t with

African-American middle school and high school students (289 girls and 200 boys)
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confirmed evidence of both construct validity and external validity (Scottham, Sellers and
Nguyen 2008), and was reported in A Measure of Racial Identity in African American
Adolescents: The Development of the Multidimensional Inventory of Black Identity-Teen.
A sample of four hundred eighty nine African-American adolescents, including 289 girls,
participated in the study to determine whether adolescents understood and experienced
racial identity in ways consistent with the MMRI dimensions, and to determine the

appropriateness of the MIBI-t for use with adolescents.

Black Female Identity

Black girls living in the United States experience American society at the
intersection of race, gender, and class. Critical theorist bell hooks (1993) pointed out the
lack of scholarly research on Black women’s unique experiences within American
society. Much of the research literature on African-American women’s identity that was
published throughout the 1980s and 1990s dealt with either gender identity or racial
identity. In other words, few dealt with aspects of gender and race related specifically to

Black female’s double minority status in America.

African-American youth face issues that are both similar and different from those
faced by other ethnic youth, as well as issues faced by White youth. According to Joyce
West Stevens, Black females undergo significant psychosocial development during
adolescence (1997). She claimed in African-American Female Adolescent Identity
Development: A Three-dimensional Approach (1997) that developing a healthy social
identity resulted from experiences that provide worth and value as an African-American,

and as a female. Based on her work with girls in poor African-American communities,
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Stevens, a social worker, described three critical dimensions of the identity development
process and concluded that Black female adolescents develop coherent meanings from
their socialization experiences, develop bicultural competence while sustaining their
connection to immediate and extended family and community; and negotiate strategies of

resistance for self-liberation to counteract both racial and gender devaluation.

Some research reports shed light on the school mathematics opportunities and
experiences of African-American girls. One such study is entitled Sleeping Beauty
Redefined: African-American Girls in Transition (Kusimo 1997). Kusimo’s report on a
three year NSF-funded project called Rural and Urban Images: Voices Of Girls in
Science, Mathematics, And Technology, provided rich descriptions of Black female
adolescent identity, such as self image, interests and activities, social interactions and
skills, academic perceptions, and role models. These themes emerged from data that were
collected during videotaped interviews conducted by female interviewers with 16
African-American girls in 6", 7, and 8" grades at the girls’ schools. Eight girls attended
and urban school and eight attended a rural school. Loosely structured and informal
interviews provided information about the girls’ self-concept, interests, and perceptions

of academic ability and social support networks.

Overall, the girls conveyed positive self-concepts but half of the girls believed
that boys were innately better at mathematics and science, and none of the girls described
themselves or any other Black female as someone who is good in mathematics and
science. Relevant to the context of this dissertation research, Kusimo did not focus on

what might put these girls at academic or social disadvantage, but on giving “voice to the
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girls’ essence” that was reflected in their own narratives about their lives, self-

perceptions, academic capabilities, hopes, and dreams (1997).

A more recent field study reported as a dissertation entitled Identity Formation
within a Multicultural Context: A Field Study of Early Adolescent African-American
Girls Set in an Inner-city Community in North Philadelphia (2005), investigated how 66
inner-city African-American girls, ages 11 to 13, perceived their sociocultural context
and messages about identity and behavior, and the influence of a multicultural street
culture on identity development. Goodman’s qualitative study analyzed data collected
from participatory observations, and individual and group interviews to describe a
complex of moral and behavioral codes that center around giving and receiving respect,
and maintaining self-respect. Goodman concluded that adherence to these codes had

shaped the girls’ perceptions of their place in the world around them (2005).

Analyses of gendered, socially constructed racism (Essed 1990, 1997) led Essed
to theorize everyday racism and suggest an analytical process to illuminate the systemic
nature of racism in the lives of women of color. She proposed identification of the
characteristics of racialized, everyday situations ranging from encounters while shopping

to interactions with mathematics teachers in classrooms. These five characteristics are:

1. Context: i.e. who, what, and where?

2. Complication: i.e. what happened?

3. Explanation: i.e. what makes you believe that the situation or encounter is
racist and/or gender racist?

4. Argumentation: i.e. why can the situation or encounter be seen as racist

and/or gender racist? and,
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5. Reaction: what did you do?

Essed (1990) asserted that “in public discourse there is a tendency to obscure the
pervasiveness of racism in the lives of people of color”. This researcher agrees that race
and racism continue to be avoided in discussions of educational equity and in education
research. More specificall