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Model Summary

Model

R

R Square

Adjusted R
Square

Std. Error of
the Estimate

1

9287

862

821

.68605

a. Predictors: (Constant), Peer support and female of color
indicator interaction, Perceived peer support, Female of color
indicator, Perceived teacher support, Teacher support and
female of color indicator interaction

ANOVA®

Model

Sum of
Squares

Mean Square

1

Regression
Residual

49.920
8.001

9.984
471

Total 57.921
a. Dependent Variable: Self-efficacy in STEM

h. Predictors: (Constant), Peer support and female of color indicator interaction, Perceived
peer support, Female of color indicator, Perceived teacher support, Teacher support and
female of color indicator interaction

Coefficients®

Standardized
Coefficients

Beta

Unstandardized Coefficients
Model B Std. Error
1 (Constant) -028 A7

Perceived teacher

support 1.412 537

Perceived peer support 174

622

Female of color indicator
Teacher support and
female of colorindicator

interaction

953

Peer support and female
of colorindicator
interaction

a. Dependent Variable: Self-efficacy in STEM

identity indicator. Another female of color, [23TO, had DFBeta = -.405 for the
interaction peer support and female of color identity. Student L28I], a male student
of color, had DFBeta = -.453 for teacher support, and similarly for the interaction of

teacher support and female of color identity indicator. A White male student, [11NN
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was identified as an outlier (Std. residual =-2.178). Appendix K outlines the
regression output for the original analysis conducted before omitting the five cases
noted above.

The p-value of the F-statistics (<.001) indicates that the model is statistically
significant. The t-statistics for teacher support (p =.018) and peer support
(p =.001) are also statistically significant. The remaining predictors are not
statistically significant, with p-value = .578 for female of color identity indicator,
p-value =.679 for the interaction of teacher support and female of color identity
indicator, and p-value =.707 for the interaction between collaborative peer support
and female of color identity). Eighty-six percent of the variability in student STEM
efficacy can be attributed to the variability in the predictors in the model as noted
by the r2value. The adjusted r? is 82 percent, an increase from the base model’s 79
percent and the female of color identity model’s 78 percent, indicating that the
interaction model may be a more appropriate explanatory regression model for
student self-efficacy in the algebra classroom.

Being female of color has no main effect on student self-efficacy to be
successful in STEM. Each unit increase in teacher support, corresponds to a 1.41-
point increase in student self-efficacy in STEM, holding all other predictors constant.
The peer support coefficient indicates a 0.94-point increase in student self-efficacy
per each unit increase in peer support controlling for the other predictors in the
model. The standardized coefficients show that peer support (.56) had a slightly

larger statistical effect than teacher support (.50).
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Summary of Multiple Regression Analyses

Given my small sample size of 28 cases (sometimes reduced slightly due to
the omission of cases with high DFBetas and large standardized residuals), and the
small number of females of color represented in the sample (n = 8, which was also
reduced in some of the models to remove high leverage data points and outliers), I
cautiously interpret the results of the regression analyses. I do not, in any way,
attempt to generalize the findings beyond this one classroom and this one teacher.
Furthermore, the coefficients of determination for all regressions indicate
unexpectedly high coefficients of determination, suggesting the need for further
investigation of these quantitative results. Using the qualitative data sets, I further
explore and triangulate these findings in the subsequent chapter.

To summarize, student STEM identity construction is statistically associated
with their perceived teacher and peer support in the classroom as noted in the
results of the nine regression models with statistical significance of both teacher and
collaborative peer support. My analyses of the student survey data indicate the
students’ high ratings of the teacher’s support as compared to their peer support
ratings. Indeed, a two-tailed paired sample t-test at 0.05 alpha for the null
hypothesis,

Hteacher support = Hpeer support (5.1)
confirms that the mean rating of students’ perception of the teacher support
(X, = 8.30,s = .38), was higher than their mean rating of perceived collaborative
peer support (X, = 6.91,s = 2.05). The mean difference was statistically

significant, t (37) = 4.71, p = 3.43E-05. The standardized coefficients of the
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belonging models indicate that teacher support in the algebra classroom was
associated with stronger student sense of belonging in STEM fields. Both teacher
and peer support had similar statistical effects on student interest in STEM, and self-
efficacy in STEM as indicated in the results of the interest models and the self-
efficacy models.

When the interaction between perceived support and female of color identity
is considered, the results indicated an unexpected dampening effect on the
statistical effect of perceived support on student STEM identity construction. Per
unit increase in perceived teacher support, there was a statistically significant
reduction in student STEM interest while holding all other predictors constant.
Similarly, for each unit increase in collaborative peer support, student sense of
belonging in STEM fields and student STEM interest decreased with statistical
significance after controlling for other predictors. The dampening effects of being
female of color on the statistical effect of perceived support on STEM identity
construction is perplexing, and I consider the possibility that my models may be
unstable. Given the small sample sizes of my data sets (n = 23 to n = 28) and
number of predictors, [ conducted similar regression analyses separating the
teacher support and peer support (Appendix L) to reduce the number of predictors.
The results of the additional regressions show similar results, however,
underscoring the need for further investigation regarding the relationship between
female students of color identity and STEM identity construction.

In the following chapter, [ focus on the perceptions of Black and Brown

female students, and look at their lived experiences in the algebra classroom from
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their own points of view. On account of the multiple regression results presented
above, I specifically highlight areas of convergence and divergence between the
regression analyses results and the student interviews, particularly as it pertains to

the STEM identity construction for female students of color.
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CHAPTER 6
BLACK AND BROWN FEMALE STUDENTS’ ATTITUDES TOWARD STEM

The results of the multiple regression analyses presented in the previous
chapter show statistically significant relationships between student perceived
support in an algebra classroom and STEM identity construction. When female of
color identity is considered in the regression analyses, the results revealed an
unexpected negative effect on the statistical association of perceived support with
student STEM identity. Why might the statistical analysis show that teacher
support, though generally positively related to STEM identity, is less of a positive
effect for females of color? This chapter aims to address this puzzle. I look at the
experiences and perceptions of three Black and Brown female students, and discuss
their attitudes toward STEM studies and careers one year after [ observed their
spring 2015 algebra class. My analysis of the qualitative data sets collected through
individual student focal interviews and follow-up interviews triangulates,
corroborates and extends the data analysis of the in-class student surveys.

To review the audiotaped interview data were transcribed verbatim within a
week of collecting the students’ responses and converted to electronic files.
Through the process of deductive thematic coding, I analyzed the three individual
student focal interviews to identify the experiences of the female students of color
during mathematics classroom discourse, and to examine how these experiences
may have influenced their STEM identity (research question 3). I identified the
salient themes and patterns to primarily assess how the relationship between

students’ perception of the support they acquired in the classroom and the

158



development STEM identity differ for Black and Brown female students as
compared with their peers (research question 3). My deductive coding of the
students’ responses used similar codes (see table 7 in chapter 3) as my analysis of
the teacher post-observation interviews.

The follow-up interviews were analyzed using the processes of grounded
theory to inductively code for connections between the teacher’s pedagogical
practices, the students’ perception of their STEM identity construction, and the ways
in which the female students of color position themselves in relations to STEM
studies and careers. Ianalyzed the data set for the students’ perception of how
their teacher’s responsiveness and support may have influenced their attitudes
toward advanced studies and careers in STEM (research question 4).

Collectively, my analyses of the student interviews and the results of the
other data sources presented in chapters 4 and 5, are oriented to inform my
understanding of ways to support Black and Brown female students’ STEM identity
construction through teacher noticing in the mathematics classroom. After a brief
description of the female students of color who participated in the interviews, I
present my analyses of these interviews.

Black and Brown Female Student Participants

The selection of Charlene and Dawn, two African Americans, and Mary, a
Latina American, for the focal interviews was based on their varied levels of
academic achievement in the algebra class, their willingness, and their availability to
participate in the interviews. The students were taking the introductory algebra

class as the second class of a 3-class sequence aimed at preparing incoming students
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for college algebra. Charlene and Mary were taking the class after having taken the
first basic mathematics class during the previous fall semester. Dawn was enrolled
in the course after testing out of the first class. The three students were planning to
take the third class (Intermediate Algebra) during the upcoming fall semester, at the
end of which, they hoped to be ready for college algebra.

The initial focal interviews and the follow-up interviews were conducted
one-on-one with the students. At the time of the follow-up interviews (spring
2016), Charlene and Dawn were still enrolled at the same college. Mary was taking
a break for the semester, but was planning to re-enroll at the college for the
upcoming semester (fall 2016).

Individual Student Focal Interviews

During the focal interviews, the students made references to the math
placement tests they took as a part of the college application process. The students
credited their test results as the main reason for taking the current course. Charlene
felt that the result of her placement test depicted an accurate view of her limited
preparedness for college level mathematics. She believed that her performance was
“not too bad, but...[not] too good either” (Charlene). Dawn, by contrast, believed she
should have performed better on the test. “I forgot a lot of the stuff I learned in high
school,” Dawn explained, “I didn’t perform like I should have.” Dawn noted she had
taken a break after graduation from high school, and blamed her disappointing math
placement test result on the lack of continuity in engagement with the mathematics

content. Mary was “not surprised about [her] test result” (Mary). She was
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convinced that her ongoing struggles with math were the cause of her poor test
performance.

Both Charlene and Dawn articulated an additional rationale for selecting this
particular math course among several sections of the same course offered during
the spring semester at the college. They had chosen this class section primarily
because of Ms. Fields’ reputation. Charlene had learned that Ms. Fields was “very
helpful...tough, but helpful” (Charlene), and was hopeful she would find support in
the class with this particular teacher. Similarly, Dawn had heard from friends that
the teacher was “really good” (Dawn). She was also looking forward to making a
connection with the math teacher who was “a Black woman” (Dawn), and noted that
the teacher’s identity was significant in her class choice because of her pervious
experiences in STEM classes. Dawn mentioned that Ms. Fields was her first female
of color mathematics teacher. She had taken courses with other mathematics and
science classes with females and males of color, but never a female of color in STEM.
Dawn noted that she was “perhaps curious” about “what it would be like” to be in
Ms. Fields classroom. Mary did not mention the teacher’s reputation or cultural
identity as significant in her class selection, but highlighted the teacher’s
encouragement as supportive of her success in the class.

[ asked the students about the ways in which they learned mathematics best
in order to assess whether their learning preferences were accommodated in the
algebra classroom. Charlene believed she learned best through modeled examples
that she can follow for repeated practice. She values a learning community noting

that she likes when students “do group work in the class...when students go to the
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board and explain how they do the problems” (Charlene). Mary, similarly, learns
through practice, although taking notes for review, homework, and her family’s
support with the language were most helpful in her learning of the mathematics.
Mary identified as an English language learner at a proficient level.

For Dawn, it was “talking and reasoning the problem out loud” (Dawn), or
writing about the concepts that helps her to process the mathematics most
effectively. “Definitely putting my thinking, my understanding into words, whether
talking or writing helps me learn best,” Dawn noted. She offered the following
reflection about an assignment as an example of how putting her thoughts into
words helps her learning of the mathematics.

One of my favorite assignments in this class was when we were assigned to

write a letter to a friend explaining in our own words how we would use the

quadratic formula to solve a velocity problem. That was difficult...but by the
end of the assignment, [ believe [ had a good grasp of quadratics. (Dawn,

Individual student focal interview, 5/8/15)

The students further explained that they knew they were learning when they
passed their quizzes and tests with good grades, when they can explain the math
concepts to their peers, and when they can understand and connect with other
students’ reasoning about the concepts. While Charlene, Dawn and Mary related
unique learning profiles, they shared numerous common experiences in the
classroom. My coding of their responses revealed three major themes related to
female students of color STEM identity construction in the mathematics classroom,

and the alignment of their identities with mathematics-based disciplines. [ present
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these themes in the following sections: Mathematics Learning Dissimulation,
Teacher’s Attention to Marginalizing Behaviors, and Perceived Support Fosters
Temporary Unstable STEM Identity.
Mathematics Learning Dissimulation

The three females felt that they were doing “good” (Charlene and Dawn) or
“OK” (Mary) in the class. Yet, when asked about their comfort levels of being
themselves during the class discussions, their responses revealed varying levels of a
learning dissimulation in regards to their need for academic and social support. The
students’ responses communicated that they were, at times, comfortable being
themselves in the classroom, but sometimes felt the need for pretense about their
mathematics ability and their learning in order to disguise their need for support.
Charlene, Mary and Dawn referenced specific moments in the classroom when they
were not comfortable with making mistakes or asking for help, as they were
sometimes “afraid” (Charlene) of being labeled negatively. As the students
negotiated their STEM identities (sense of belonging in STEM fields, STEM interest
and self-efficacy in STEM), it was important that their peers see them as capable
with minimal support from the teacher.

Charlene noted she was comfortable being herself in the classroom and
“never care what people think...” (Charlene), yet she offered the following in regards
to her mathematics learning.

It's not always comfortable to ask for help...as far as the math, especially

when you're the only one not getting it or...not understanding it, but I'm

going to do what I have to do...to pass the class, | mean...Sometimes I just
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make a joke of it...that’s how I deal with everything really...if I feel
uncomfortable...I just make a joke of it...and students just laugh...and maybe
not see me as dumb. Like sometimes, I'll just pretend I'm checking
out...especially when [ don’t know what I'm doing...but I make it look like I'm
just choosing to be out of it for a moment...or sometimes I act like [ don’t
want the teacher’s help because I don’t want the other students to think I'm
needy or dumb or something like that. (Charlene, Individual student focal
interview, 5/8/15)
While I am not sure of the extent to which this was a coping strategy that Charlene
employed in other academic areas, at work, home or other contexts, Charlene
clearly felt a need, at times for this pretense in the mathematics classroom.
Charlene is bold and funny, and she credited her upbringing for her assertive
personality. She shook her head noting that occasionally some students “act like
they want [her] to tone it down” (Charlene). Charlene questioned rhetorically, “So
you can’t just go shouting in class when students are trying to make you feel like you
don’t know anything? I guess when students are trying to learn math, you have to
be someone who you're really not...” (Charlene). It was evident from her facial
expressions, body language and words that she was uncomfortable with not being
herself in the class. Charlene was also extremely uncomfortable with the negative
identity ascription that her need for academic support elicited from her peers.
Consequently, she chose to mask her need for academic support by crafting jokes

about her mathematical ability. Charlene offered her peers a comical identity as an
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alternative to the negative mathematical identity ascription of being “needy or
dumb” (Charlene).

Dawn, too, believed she was comfortable, for the most part, being herself in
the classroom. She, however, highlighted the need for flexible and adaptive
identities based on situational contexts. She explained that “when I'm with my
friends...I could let my guard down.... When I'm in class, I have to do the school
thing...You have to be calm and alert and be the good student” (Dawn). Like
Charlene, Dawn found the need to pretend in order to deflect the unwanted identity
ascription of not being as capable as many of her peers in the mathematics
classroom. She explained her thinking in the following excerpt.

It's uncomfortable to be the only one that always needs help from the

teacher...it makes you feel like you're not as smart as the other students

...even if you're working really hard and getting good grades. [ sometimes

feel like I don’t have what it takes...and other students say things like the

teacher is helping us because we’re minorities and we’re not as smart...so
sometimes [ feel like I don’t want the teacher to help me even though I need
the help. It's weird...it’s difficult to explain it...Most of the time I need the
help...but I sometimes pretend like I don’t need the help...because [ don’t
want to be labeled...I don’t want to look like I'm not smart...because that’s
how other students see us...I mean...us, minority students. (Dawn, Individual

student focal interview, 5/8/15).

Dawn was astute in recognizing the implicit and explicit biases that often abound in

math and science spaces in regards to females and students of color. Her
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explanations revealed an understanding of the historical and prevalent undermining
of the academic abilities of students from marginalized groups, and her struggle to
deflect the harmful labeling that often accompany the need for support in academic
settings. Dawn’s “good student” (Dawn) behavior was her defense against the
negative labeling in the mathematics classroom.

Much like Charlene and Dawn, Mary also asserted that she was comfortable
in class sometimes, but noted the need to pretend about her ability to do the
mathematics, particularly on account of her struggle with the English language. She
admitted,

I sometimes act like | understand the math when I don’t understand...It’s

hard to show that you're not getting it...not getting the math. The math is too

hard for me...I know the teacher and other students will help me butI ...you
know...I'm sometimes embarrass [sic] that I'm lost...so I just act like 'm not

understanding the language. (Mary, Individual Focal Interviews, 5/8/15)
Mary was honest in using her difficulty with the English language to disguise her
need for help with the mathematics. She referenced an identity mismatch between
school and home by noting “in class I'm quiet most of the time...but I'm not quiet at
home. I'm always talking at home. The English is hard for me...so I don’t talk much”
(Mary).

The three female students of color acknowledged their need for academic
support in the mathematics classroom and noted that teacher support was
invaluable to their success. Yet, they were not always comfortable with making this

need public as they feared the negative labeling and identity ascription detrimental
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to their STEM identity construction. The students’ responses during the individual
focal interview also exhibited the contextual nature of their identity formation as
they unconsciously and consciously described the interrelated nature of their
identities with their peers’ perception of their academic ability.

Teacher Attention to Marginalizing Behaviors

Given the females’ acknowledged need for teacher support, and the
mathematics learning dissimulation outlined in the previous section, I pondered
about the ways in which Ms. Fields supported her students’ STEM identity
construction in the classroom. My assessment of the students’ perception of Ms.
Fields’ support in the class was drawn primarily from my analysis of the three
interview questions that asked the students to describe Ms. Fields’ facilitation of
student discussions; whether or not there were anything they would change; and
whether they felt that their opinions were valued in the class. [ summarize the
students’ responses with my coding analyses in tables 23, 24 and 25 below.

The students underscored Ms. Fields’ common practice of arranging student
in groups “to discuss the problems” (Charlene) and Ms. Fields’ expectation that
students will support their peers with whom they were grouped. Over the five-class
observation period, [ observed the students arranged in pairs, small and large
groups. The students were grouped with the different students from class to class.
Charlene was not always happy about the group arrangements, yet she emphatically
asserted that she “trust[s]” (Charlene) Ms. Fields’ wisdom to group her with
students who will support her learning. Dawn, too, was not always excited about

her group mates, but she likes the small group discussions while sometimes finding

167



Table 23: Summary of students’ responses to question 6 of student focal

interviews

How would you describe the facilitation of student discussions in your mathematics class? Is
there anything you would change about the way class discussions are facilitated?

Dawn: “The teacher puts us in groups with students who will help us get
the math concepts and who will help us become confident students...I love
to discuss the problems with other students in small groups...but
sometimes [ have to compete with other students to get my points across....
The teacher makes us work out our differences on our own in the groups.
She steps in only when she notices that we're struggling to work things
out.... Uh...there’s this one student I don’t like to work with because he
thinks he knows everything... I think the teacher likes to put me in the same
group with him, because she likes when I stand up to him...but I asked her
to put me with other students...Whenever | have to work with him... I try to
get along, especially for the other students in the group...and the teacher is
always watching to see how we get along...so we have to get along. At the
beginning of the semester I was afraid to challenge him...I use to think I
wasn’t good at math...I always struggled with math...but in this class, I'm
building more confidence ... plus, I'm no longer worried about making
mistakes or not having the right answers.” Dawn’s responses to the
interview questions indicate that she is happy for group work opportunities
but feels that she struggles for equitable status whenever she is grouped
with certain males who are considered "the brightest in the class.” She
noted that Ms. Fields always encourages students to speak up, challenge
and debate with their classmates even when they are unsure of their
solutions or strategies. According to Dawn, Ms. Fields especially wants
students to speak up when they need help. Dawn would give students
“more of a say” about who they would like to work with.

Teacher
structured
Student Support
Confidence
building
Competition
Autonomy
Teacher support
Teacher noticing
Disconnectedness
Team work
Agency building
Teacher vigilance
Teacher
expectation
Relationship
building
Self-assessed
ability

Status issues
Power dynamics
Teacher
encouragement
Limited choices

Charlene: “The professor likes to put us in groups of three or four students
to discuss the problems because working on the problems with other
students help...but sometimes it creates a problem when you and the other
people in your group do not get along or see eye to eye. Sometimes I'm
happy with the people Ms. Fields group me with and other times I hate it.”
Charlene explained that Ms. Fields typically structures the groups based on
the objectives of the lesson, or sometimes “she groups [students] based on
who gets it and who's struggling...Like...she would put students who gets it
with students who don’t get it.” Charlene likes when Ms. Fields allows
students to choose who they want to work with, but she admits that she
learns more when Ms. Fields chooses her group mates. Ms. Fields “knows
how we learn and what’s best for us...that's why I trust her judgment...even
though I want to resist her decisions sometimes...she’s a good teacher and
she takes care of us...She acts like a mother to us...I always try to work with
my group because it is important to work as a team...And the professor
always make sure that each student contribute to support other group
members.... I'm actually preferring the larger group discussions. At first1
was scared to speak up in the larger groups, but now...it's not a problem. I
know the professor is going to call me out if I don’t speak up so I just do it
anyway. Students know Ms. Fields will not tolerate any disrespect or
students putting anyone down because they make a mistake...or don’t know
how to solve a problem. The professor or other students help you out.”
Charlene would like more whole class discussions.

Teacher structured
Student support
Disconnectedness
Confidence building
Student choices
Trusting

Caring

Mothering
Relationship
building

Team work
Teacher expectation
Confidence building
Limited Autonomy
Disconnectedness
Respect

Attention to equity
Teacher noticing
Teacher support
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Mary: “The teacher puts us in groups sometimes. That’s good because [ get | Teacher
help from students.... they explain the problems for me in Spanish...When I | structured

read [the problems] by myself, sometimes [ don’t understand. [ am still Student support
learning the English. The teacher helps me too...she wants me to be Language barrier
successful... When I go to the board, I am shy and I don’t like it because the | Teacher support
math is hard...but the teacher tells me to go to the board and the students Intimidation

help me. They don’t laugh...they don’t make fun... If | don’t know, they help | Self-assessed
me...but I know [ have to be brave to talk in class. Mary wishes she did not | ability

have to speak up during class discussions. She likes the support and Respect
encouragement she gets from Ms. Fields and her fellow students. Confidence
building

Limited choice

her groups to be “competitive and challenging.” Noting Ms. Fields’ support of
student agency and empowerment, Dawn talked about Ms. Fields’ practice of
encouraging students to work out differences and difficult situations that arise
within the groups, and how this practice has helped her to build self-confidence.
Thus, while the students wished they had more autonomy to choose their group
mates, to decide on the group structures, and to make personal decisions about
when to speak up in class, their responses highlighted their appreciation for the
teacher’s vigilance, support, and expectations of respect during class discussions.
In general, the three students were happy with whole-class discussions,
though for varying reasons. While Dawn disliked the struggle for air time during
class discussions she appreciated the confidence building opportunities that the
struggles in group discussions afforded her. Dawn talked about competing with a
classmate in one of her learning groups:
[ love to discuss the problems with other students in small groups...but
sometimes [ have to compete with other students to get my points across....
Uh...there’s this one student I don’t like to work with because he thinks he

knows everything...Whenever [ have to work with him... [ try to get along,
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Table 24: Summary of students' responses to question 7 of student focal

interviews

Do you feel that your opinions are valued in class discussion? Explain

Dawn: “Not always. The teacher has to step in a lot to make sure that all
students’ voices are valued. I think there’re certain students in the class
that don’t value my opinions because I am a woman...and I am black...and
they think that [ don’t know what I'm talking about. They think they know
more than me...and so they try to shut me up...or sometimes ignore me,
especially when the teacher is not there...but I'm getting better at making
sure they cannot dismiss me. Before I used to just let is go...you
know...when they dismiss me...or act like I didn’t just say
something...offer my opinion. Now I don’t let them get away with it...the
teacher encourages us to speak up...and make sure our voices are heard.
When [ am in certain groups with certain students they try to play
games...and when the teacher is close by...they act differently. I got
accustomed to their games...and sometimes I say...it is not worth it...but
sometimes | just can’t ignore it. I talked with the teacher about this and
it's gotten better...but let’s face it...some students just believe they are
smarter than everybody else and that they're the only ones that really
know how to do math.”

Teacher support
Attention to equity
Marginalization
Devaluing

Gender bias

Racial bias
Dismissiveness
Empowerment
Teacher
encouragement
Amplifying voices
Student deception
Teacher vigilance
Repeated practice
Choices
Compulsion
Communication
Identity ascription

Charlene: “Yes | believe my opinions are valued. The teacher does a good
job in making sure that all students’ opinions are valued. She is very strict

Teacher support
Teacher expectation

about the students listening to one another, and making sure that we do Dismissiveness
not dismiss others in the class...Students will try to dismiss you, when the | Teacher vigilance
teacher is not watching but...she much always sees what is going on. Plus, | Communication
she meets with us one-on-one and asks us about stuff like this. All of the Connectedness
students work together, and help each other out...not that we can always Student support
help each other, but we try and we can ask each other for help. Only Team work
sometimes...when students are in a bad mood...or they have issues with Student deception
other students...they get kinda mean...but behind the teacher’s back.”
Mary: “The don’t really think I know much and they’re right. Math is Self-doubt
hard. They do listen to me and correct me a lot...and I’m shy and Identity ascription
embarrass...but they help me. I think they see I need help and so Student support
they’re nice to me. The teacher value my opinions...but I don’t have a | Teacher support
Math-doubt

lot of opinions because I’m not sure of the math.”

especially for the other students in the group... At the beginning of the

semester [ was afraid to challenge him...I used to think I wasn’t good at

math...but in this class, I'm building more confidence. (Dawn, Individual

student focal interview, 5/8/15)

Dawn acknowledged she was becoming more self-assured in her

mathematics ability. For Charlene, the class discussions encouraged student
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Table 25: Summary of student's responses to question 8 of student focal

interviews

really do seem to listen? Are there others like this, or just that one person?

Whose ideas do you find *really* count in this class? Probe: When he/she/they talk(s), people

Dawn: “It depends on who you ask. From my point of view...well the
teacher tries hard to make sure all ideas count in the class...but when you
sit in groups with a lot of students, when the teacher is not overseeing the
conversation...the white males’ ideas seem to count more than...say...mine.
Students have their favorites and they also think that some people are
smarter than others...so they listen to some students more than others. |
see it all the time...and not just in this class. Students will listen to the
smart ones...or the popular ones...or the pretty ones...or the whatever
ones. Students will always find ways to make some students feel like
they’re smart and other students feel like they’re stupid. I must say...the
teacher in this class tries hard to pay attention to this...but students find
ways.

Teacher support
Teacher effort
Group work
Favoritism
Marginalization
Identity ascription
Habit

Teacher noticing
Student resourceful

Charlene: “All students’ ideas count. The teacher makes sure of it. But Egalitarianism
there’re students that always seems to know more than everybody Teacher support
else’s...so they talk a lot ...and I think they believe their ideas count Identity ascription
more...but not really. There’s this one kid that believes he is always right Unequal airtime
and that his way is always the best way...but the teacher always says Dismissiveness
there’re other ways and other ideas that are just as valuable. Even when Diversity

you make mistakes...the teacher says the mistakes are valuable because Teacher

other students make the same mistakes too...and not everybody is encouragement
comfortable speaking up when they make mistakes...so sharing your Validation
mistakes helps everybody.”

Mary: “The smart people has [sic/more to say and people like their Identity ascription
ideas...people listen to them. When you can’t explain the math...students Marginalization
don’t value that...they don’t want to listen...even if you try hard...and even | Teacher support
if the teacher tries to help...they don’t care if your English is not good...they | Teacher value

just want you to say your ideas fast...or they don’t care to listen. Impatience

support. She referenced Ms. Fields’ expectation that students will support peer

learning during class discussions. Mary, too was grateful for the class discussions.

Even though she is self-conscious about her English language struggles, she is happy

that the classroom culture is safe and that students “do not make fun” (Mary) of her

struggles with the language. The students acknowledged Ms. Fields’ focus on

amplifying voices during classroom discourses. Charlene highlighted the teacher’s

expectation that all student will have a valued voice in the classroom where there is

zero tolerance for disrespect. She believed that Ms. Fields’ attention to students’
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behavior encouraged her to participate and contribute to the class discussions
publicly. Dawn’s responses aligned with Charlene’s. Dawn noted that Ms. Fields
always encourages students to speak up, challenge and debate their peers even
when they were unsure of their solutions or strategies. According to Dawn, the
teacher especially wanted students to speak up when they needed help which was
sometimes challenging for Mary. While Mary wishes she did not have to speak up
during class discussions, she liked the support and encouragement she got from Ms.
Fields and her fellow students.

The three students recognized Ms. Fields’ attention to student’s devaluing of
others’ opinions and her responsive actions to interrupt this behavior. Charlene
noted that “the teacher does a good job in making sure that all students’ opinions
are valued” (Charlene). “She is very strict about the students listening to one
another, and making sure that we don’t dismiss others in the class,” Charlene added.
According to Charlene, the teacher pays keen attention to student interactions and
meets regularly with her students one-on one to discuss these issues of intolerance,
exclusion and marginalization. Whether Ms. Fields discusses these behaviors with
all students in one-on-one settings is unclear, however Ms. Fields meets with each of
her students for teacher-student conferences at least twice per semester.

Although the students had opposing views when asked whether their
opinions were valued, and whose opinions mattered most in the class, their
responses further indicated Ms. Fields’ attention to marginalizing behaviors in the
classroom. Charlene believed that all students opinions were valued, while both

Dawn and Mary disagreed. From Dawn’s perspective, students often found ways to
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marginalize other students’ ideas, particularly when the teacher was not in close-
proximity to supervise small group discussions. She noted that students “think that
some people are smarter than others...[and] make some students feel like they're
smart and other students feel like they’re stupid (Dawn). While Dawn
acknowledged that Ms. Fields was conscientious about making sure that all
students’ ideas were welcomed during class discussions, she believed that some
students valued the White males’ ideas more than hers.
Dawn credited Ms. Fields’ support for empowering her to address student
marginalizing behaviors on her own. She noted the following:
[ think there are certain students in the class that don’t value my opinions
because [ am a woman...and because I am black...and they think that [ don’t
know what I'm talking about. They think they know more than me...and so
they try to shut me up...or sometimes ignore me, especially when the teacher
is not there...but ...with the teacher’s help...'m getting better at making sure
they can’t dismiss me. Before I used to justlet it go...you know...when they
dismiss me...or act like I didn’t just say something...or offer my opinion. Now
[ don’t let them get away with it...the teacher encourages us to speak up...and
make sure our voices are heard. (Dawn, Individual Student Focal Interview,
5/8/15)
The students described common student marginalizing behaviors such as
disrespecting students, devaluing of students’ ideas and points of view, dismissing
students, name calling and negative labeling. They noted Ms. Fields’ attentive and

responsive instructional practices in order to combat the negative effects on her
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students’ academic and social identities including interrupting negative behaviors,
calling students out, and amplify students’ voices. Charlene summarized the three
students’ perceptions about Ms. Fields most appropriately, “she is a good
teacher...She takes care of us...She acts like a mother to us” (Charlene).

[t was evident that the students were keenly aware of the Ms. Fields’ efforts
to be vigilant of marginalizing behaviors during mathematics classroom discussions.
[t appeared that the students were learning strategies to negotiate their STEM
identity development in the classroom and beyond. When asked how they would
use the lessons learned beyond the algebra classroom, the students indicated their
intent to make use of the math lessons in other classes, math and science
specifically.

Charlene, Mary and Dawn also saw connections between math in the
classroom and everyday life. Charlene noted she will use the math to understand
the world around her, to make sense of graphs “in the news...newspapers and on
TV” (Charlene), and to understand “stuff...like the economy and stocks and science”
(Charlene). Mary could see her use of the math lessons “in stores and paying bills”
(Mary), even though she could not imagine herself using “the other math...like long
division and polynomials” (Mary). She believed that most of the math lessons were
for “professors and engineers...not [her|” (Mary). Dawn’s plans for the lessons
learned went beyond the math content. She addressed my inquiry with the
following response:

Absolutely...I plan to always use the lessons [ learn in this class...and more

than just the math lessons. [ will use the study skills...the lessons about
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people...and peoples’ behavior...how to deal with people, especially difficult

people...or know-it-all people. How to be brave and how to speak up for

what you need and what you want...I will use a lot of the lessons I learned.

(Dawn, Individual student focal interview, 5/8/15)

Both Charlene and Dawn believed that Ms. Fields influenced their viewpoints
on the use of lessons learned beyond the classroom. Charlene noted that “the
teacher is always showing [students] where [they] can use the math in real life”
(Charlene). Dawn highlighted Ms. Fields’ lessons “about how to defend” (Dawn)
against marginalizing behaviors. Ms. Fields, according to Dawn, “taught [students]
about voicing [their] opinions, even when people try to dismiss you...like when they
think you're not smart and you don’t know your what you’re talking about” (Dawn).
As she had done many times during the interview, Dawn referred to her identity as a
female of color in mathematics classroom. “As a black woman you’re not supposed
to be good at math and science,” she pointed out, “but I learned that I can do math if
[ believe in myself and if [ work really hard...just like [the professor].”

Perceived Support Fosters Unstable STEM Identity

The analysis of the focal interviews shows that teacher and peer support is
critical to student success in the mathematics class. This finding is consistent with
the conclusions drawn from the teacher interviews, field notes and SAMPI data
analyses. The finding also aligns with the conclusion drawn from the survey data
analysis indicating a high level of perceived teacher support in the classroom. Most

notably, it offers an insight into the perplexing negative effect on STEM identity
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