
	   1	  

 
So what if I’m a girl?:  

Changing the female attitude towards mathematics through 
Interpretive Discussion  

 
 
 
 
 

By 
 

Jasmine Alvarez 
 
 

 
Submitted 

May 8, 2012 
 

In Partial Fulfillment of Master’s of Arts Degree in Education 
 
 

 
MACSME Program 

Graduate School of Education 
University of California, Berkeley 

 
 
 
 

Readers: 
Dor Abrahamson 
Dan Zimmerlin 

 
 
 

	  

	  

	  



	   2	  

Abstract 
Despite countless policies and interventions, differences between male and female 

achievement in mathematics are still prevalent. Assuming that popular media plays a 
major role in building and perpetuating these stereotypes, I engaged 27 7th/8th grade 
female students in an interpretive discussion (Haroutunian-Gordon, 2009) designed to 
foster students’ critical reflection on gender, social, and racial issues in mathematics as 
portrayed in a set of multimedia texts. As compared with base-line scores, participants 
showed positive post-intervention changes in evaluating gender and utility aspects of the 
mathematical discipline. I present mixed-methods analyses to warrant my claim.  
 
Race and Gender in Mathematics 
In 1998, Melanie Wood was the first female from the United States to compete in the 

International Mathematical Olympiad (IMO), and remained the only female to have 

competed until 2004 (IMO, 2012). This world-renowned competition began in 1959 and 

the U.S. did not begin competing until 1974, but that is still a 24-year gap without female 

representation. This lack of female representation is not uncommon in the STEM field, 

more specifically, the mathematical field. Although heartbreaking, there is much research 

that supports reasoning as to why it may have taken so long for this kind of female 

representation.  

In addition to under representation of women in competitions such as this one, there has 

been no representation of certain minorities groups at all.  This underrepresentation does 

not seem to be as prevalent in other countries, and so for my study I will be focusing on 

the role gender and race in mathematics appears to play in the United Sates. More 

specifically, how these roles affect middle school students in the United States.  
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Although this competition does not represent the mathematics field in its entirety, it does 

give a fair generalization to the historical and current gender and race issues we face in 

the United States’ mathematics education. Why do females and certain minority groups 

remain to be underrepresented in mathematics and what can we do as teachers to change 

this?  

Are boys better at math than girls? This is a question I have struggled with since I 

became interested in mathematics myself. As a female, I couldn’t help but notice being 

the only girl in my Geometry and Calculus class in high school. But in addition to the 

gender disparity, I also noticed that I was one of the highest achieving students in these 

classes. So I failed to agree with the stereotype.  

Unfortunately, much research has supported the thought that boys are better at math than 

girls. While stories like Melanie Wood and mine appear to be outliers instead. So what 

made us different and how can other females rise to the top as well? 

Achievement Gap 

Studies have consistently provided evidence that males outperform females in 

mathematics (NAPLAN, 2009; Lummis & Stevenson, 1990). These results have been the 

outcome when examining standardized tests given to students across all age groups 

(Georgiou, Stanvrinides & Kalana, 2007).  However, some studies argue that a difference 

in achievement doesn’t appear until about middle school, sometime during the 6th grade 

(Huntsinger, Jose, Liaw & Ching, 1997; Beilock, Gunderson, Ramirez, & Levine, 2009).    

As there seems to be a hierarchy among gender abilities in mathematics, research 

supports a similar disparity among racial comparisons with certain minority groups 
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falling behind in math test scores compared to other racial groups (NAEP). Studies have 

shown that Asian-American children outperform other American children, with white 

students trailing close behind (Huntsinger et al., 1997). Two groups that continue to be on 

the other side of the gap are African American students, Latino students, and Native 

American students (NAEP, Martin, 2009). These results however are based on nationally 

administered tests, which in themselves have caused discrepancies of biased formats. 

Although the NAEP removes some of the biases by testing numeracy skills and not 

content, these tests are administered in Australia and do not provide specific data for the 

United States. As stated earlier, data from other countries is informative but there are 

discrepancies of relevance when speaking of gender roles. I would assume influence of 

race is present as well, but not sure of the extent.     

There is an apparent correlation between gender and race and academic achievement 

(Shores, Smith, & Jarrell, 2009) but the how and why these correlations exist still remain 

under examination (Noguera, 2003). There are many theories as to why the achievement 

gap is present and still remains, but below I will focus on a few that I believe are major 

influences among students. These influences include: students’ beliefs about what 

attributes to success in mathematics; the influence of stereotyping; the impact of having a 

role model(s); and peer pressure or support. 

Effort vs Ability  

There are many variables to take into consideration when examining reasons for student 

academic success or failure, first I will focus on two key attributions to academic 

outcomes: effort and ability (Kivilu & Rogers, 1998). Distinctive differences have been 

made apparent between how males and females attribute academic success and failure. 
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Females are more likely to reason their success based on effort and blame failure from 

lack of ability, while males on the other hand will attribute their success to their ability 

(Kivilu & Rogers, 1998; O’Shea, Heilbronner & Reis, 2010; Georgiou, Stanvrinides & 

Kalana, 2007).   However, a study examined a group of females who scored in the top 

percentage of the math section of the SATs and discovered that more than half of the 

young ladies attributed their success to ability (O’Shea, Heilbronner & Reis, 2010). It 

appears that it is more beneficial for individuals to believe in their ability when it comes 

to test taking, but then the question I would ask is “How did these students come to the 

conclusion that they had the ability to ‘do math’?” The research did not touch on any 

reasons for these differences among students, but I believe it ties in with the other 

attributes I mentioned for the achievement gap. Students may allow these outside 

influences to convince them of their abilities, and unfortunately males seem to be told 

they have more abilities to be successful at mathematics than females.    

Unlike comparing gender differences, attributions of effort and ability towards academic 

achievement vary across cultures (Kivilu & Rogers, 1998).  Certain cultural beliefs 

support and differentiate between the importance and effect of effort on academic 

achievement, while other cultural beliefs may emphasize natural ability as a main factor 

in academic success (Huntsinger et al., 1997). Some of the research findings have shown 

Caucasian, Hispanic and African-American students studying in the United States 

attributed their success to ability, and unsuccessfulness to lack of ability (Kivilu & 

Rogers, 1998). Although this may appear to be a clear commonality, research has also 

shown that Caucasian students attributed their failure to lack of ability less often than 

other groups do (Kivilu & Rogers, 1998). If all of these groups attribute success to ability 
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than why are two of these three groups mentioned less successful than the other? My 

conclusion would not be that they are less able, but that they believe that they are less 

able. Although research has categorized academic success results based on race, I do not 

believe race is the cause of the achievement gap, nor do I believe research says that 

either. Rather, I believe it is stating there are influences within society that create this 

correlation and through further research, our job as educators is to locate these influences 

and create a more positive correlation.    

Stereotyping: Boost and Threat 

Research has already shown that one of these influences is the belief of stereotypes 

towards a given race (Martin, 2009). There exists an inherent hierarchy of mathematical 

ability based on race and gender that our society has accepted (Martin, 2009; Noguera, 

2003).  To show the extent to which these stereotypes have been accepted, Armenta 

(2010) performed a study in which a group was given a math skills test and told of racial 

stereotypes among society. When associated group stereotypes are made apparent, 

members of the stereotyped group will shift their performance in the direction of the 

stereotype (Armenta, 2010). They also found that this effect may occur within positively 

or negatively viewed stereotypes, and two stereotypes can be effective at the same time, 

such as gender and race (Armenta, 2010).  These findings make sense in the way that our 

students do not only associate themselves with their gender or their race, but rather their 

identities come through a combination of associations. A male’s concept of “manly” will 

differ throughout cultures and environment. Likewise, a females desire to be “feminine” 

will vary according to cultural and societal pressures.   
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Society has consciously or subconsciously defined mathematical ability as natural, 

individual, and masculine (Mendick, 2005). Some of these stereotypes have been pushed 

through media and films, such as: A Beautiful Mind (Goldsman, 2001), Enigma 

(Stoppard, 2001), and Good Will Hunting (Affleck & Damon, 1997). In each of these 

films, the mathematician is male, and is displayed as a hero that gets the girl. An example 

of the effect such stereotypes can have on female students is found in a comment made in 

an interview for a study done by O’Shea, Heilbronner & Reis (2010). When interviewing 

a group of high achieving females about their confidence level, one young lady made the 

comment, “I’m as smart as the boys.” In order for the student to have made this 

comment, she must have first believed that boys were generally smarter than girls, and 

that in order to be successful at math, girls needed to be as smart as the boys. Now I 

cannot say that this comment was made because the young lady had watched one of the 

above movies, but the connection between ideas is apparent. Media is an extremely 

powerful influence on today’s youth. If the message sent about mathematics through 

media is congruent to Mendick’s research (2005), then girls and boys may continue to 

believe these gender specific personifications of a mathematician.    

Stereotypes do not only affect student performance, but it is also perceived as a starting 

point on how to teach these ethnic groups within the education system and math 

classrooms (Martin, 2009; Noguera, 2003). A study performed by B. Armenta (2010) 

supports the claim that Asian Americans perform better on a math test and Latinos 

perform worse on the same test once they are given a cue that associates their race with 

mathematical ability. Some of these cues are placed inadvertently within curriculum 

policies (Martin, 2009).  
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Adolescence is a period when young people are beginning to understand more about their 

racial identities and rather than building their own identity, some children fall into the 

stereotypes given by society (Noguera, 2003). If they are not told explicitly, students 

themselves see the interwoven stereotypes that to be black or brown means to be inferior 

in intellectual ability, capacity or stature (Noguera, 2003).  

Role Models, lack thereof  

Where do we get our impressions of what mathematicians look like; more specifically, 

female mathematicians? Historically, both groups are highly underrepresented. Women 

hold less than 25% of STEM jobs roughly about the same percentage of women receive a 

STEM degree (Beede, Julian, Langdon, McKittrick, Khan, M. Doms, 2011). The 

opportunities for young girls to meet female mathematicians is very limited and so these 

images of what a female mathematician would be like must be coming from somewhere 

(Greenwald & Thomley, 2007). As stated earlier, the media tends to present 

mathematicians as unrelatable characters for our students due to gender biases, 

superpowers, or the requirement of being a genius (Greenwald & Thomley, 2007). As 

well as within the school system, black and brown students may not see many other 

students of their color in the advanced courses to relate with or seek counsel from 

(Noguera, 2003). In correlation with the stereotypes presented to our students in the 

educational system and through society, there is not only a disconnection to the role 

models being presented to them, but in addition, most girls do not want to follow in the 

footsteps of a male nor do others want to be considered a ‘nerd’ (Mendick, 2006).  
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Other Influences 

There are many influences on an adolescent’s academic achievement in mathematics, 

some of which have been stated earlier such as: perceptions of success in the content 

area, associated group stereotypes, and role models. Eccles’ (1993) and Huntsinger et al. 

(2007) discuss the influential roles family, parents, neighborhood and culture play in a 

child’s academic achievement. All of these categories may include ethnic status, 

educational background, belief systems, income, family interactions, and expectations 

(Huntsinger et al., 2007).  

Social and racial pressures may also influence students to move away from academic 

achievement in order to remain within a group where low academic achievement is the 

norm (Noguera, 2003; McSheffrey, 1992). Whether or not influenced by racial or gender 

stereotypes, teacher expectations and student expectations of themselves are highly 

influential in their success as well (Noguera, 2003; Leonard, 1999; McSheffrey, 1992). 

The choice of curriculum, assessment and classroom activities can also adhere to a 

certain groups needs while pushing aside another’s (Noguera, 2003; Shores et al., 2009).  

A student’s own perceptions about their capability of success in mathematics, being able 

to connect with the content and recognizing its usefulness may also influence pursuance 

and success in the subject area (O’Shea, Heilbronner & Reis, 2010). Students need 

motivation to encourage success in a subject area (Frenzel et al., 2010), but they also 

need emotional support. Through shared testimonies in a study done by McSheffrey 

(1992), most of the women connected their lack of success in mathematics with their fear 

of failure, anxiety, and the lack of feeling supported. McSheffrey (1992) presents the idea 

that females can benefit from merely talking to other women about mathematics and 
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realizing that they are not alone in their struggles, nor are they incapable of thinking 

mathematically. Research by Riskowski & Olbricht  (2010) suggests that the same 

method could also benefit minority groups.  

For years there has been a hierarchy in mathematic achievement. Each of the influences I 

presented attribute to student success in academic achievement, but no one cause alone 

can be the determining factor. Although media was a small portion of the research 

presented, I believe it plays a strong role in presenting these stereotypes, beliefs about 

ability, and possible role models for our students. My personal research focuses on 

examining the influence of media in these areas. How do females perceive the messages 

presented in media about females in mathematics and how does it affect a female’s 

perception about their role in mathematics?  

Methodology 

There were essentially three stages to this study. The first portion of the study consisted 

of the administration of a survey to a base-line group of female middle school students. 

The second part of the study involved a new group of female students who volunteered to 

be a part of the intervention group.  This group participated in a series of four whole-

group discussions based on the research of Sophie Haroutunian-Gordon (2009). The final 

stage was a fifth whole-group meeting with the intervention group, where they completed 

the same survey administered to the base-line group as well as completing a self-written 

response to three questions based on the discussions that had taken place.   
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Essentially a qualitative study, this study includes several quantitative measures. The 

quantitative portion of this study was done through a survey, while the qualitative data 

was retrieved through a series of discussions and a self-written response but the 

participants in the study. A qualitative study is more appropriate for this research because 

this study seeks to explore and analyze female middle school students’ perspectives on 

their mathematical identity vis-à-vis the portrayal of female mathematical identity in 

popular media. For the most, the empirical data was collected through discussion and 

written responses.  

Participants 

A total of thirty-eight female middle school students participated in my study. They all 

attended a middle school in the San Francisco East Bay area. For the first part of my 

study, thirty-one females participated in taking the survey. The female students were 

selected according to their mathematics classroom. No teacher refused to participate. 

Student demographic in these 7th and 8th grade Algebra classrooms varied to include the 

partially intersecting clusters of students at honors level, those who qualify for free or 

reduced-lunch, students with IEPs, and English Language Learners. The students were 

also diverse in race; however, I only know the racial backgrounds for the students in the 

second part of my study.  

The second portion of the study was on a volunteer basis, and resulted in a total of ten 

females in the intervention group. Three of the females had participated in the base-line 

group, first part of the study. While the rest of the young ladies, which consisted of about 

seven students, came by word of mouth. Some of these students were taking Geometry. 

While most of the participants considered themselves multiracial, the students’ ethnic 
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backgrounds were distributed in accordance to the school demographics. Which are: 

African American, Asian American, Caucasian/White, Filipino, Hispanic/Latino, Native 

American/Alaskan Native, and Pacific Islander (BUD, 2011).	  	  Among the participants in 

the discussions; three of the young ladies are African American, two Caucasian/White, 

two Hispanic/Latinas, and three Asian American. Also, of these 10 young ladies, 4 stated 

that they did not like mathematics; while the remaining 6 said they do enjoy math.  

Instruments 

Survey 

A survey was adminstered to the base-line group at the beginning, and then to the 

intervention group at the end of the study. The survey was used to collect data from the 

female students about their attitude toward mathematics. The survey I chose to use for 

this study was the “Fennema-Sherman Mathematics Attitudes Scale” (Fennema & 

Sherman, 1976), because of its high reliability and extensive history of use in research 

about females and mathematics. The original questionnaire contains 108 questions, 

broken into 9 categories. However, for the purpose of this study, I chose to use four of the 

nine categories that were relevant to my work. The four categories are: Confidence in 

Learning Mathematics; Attitude Toward Success in Mathematics; Mathematics as a Male 

Domain; and Usefulness of Mathematics (see Appendix A). Each question had five 

choices of answers, from Strongly Agree to Strongly Disagree. All but 2 of the 31 

students completed the survey before the study, whereas all 10 in the second group 

completed the entire questionnaire.  
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Interpretive Discussion 

I conducted four sessions of whole-group discussions with participants who volunteered 

to be a part of the intervention group. Each session was video recorded and took place on 

their school grounds, once a week for five weeks, during their lunchtime. Each session 

lasted between 30 to 35 minutes. Discussions were based on the theoretical framework 

and perspective of Sophie Haroutunian-Gordon (2009). Her research specifies a certain 

type of discussion called Interpretive Discussion. Essentially, she states that participating 

in this form of discussion will: (i) help students develop the habits and skills needed to 

cultivate genuine questions; (ii) teach students to pursue investigation; (iii) develop habits 

of reflection; (iv) teach students to find points of ambiguity in a text and construct 

arguments to resolve them; (v) develop habits of listening to challenging perspective; and 

(vi) build analytical skills to recognize information necessary for their argumentation as 

well as know how to pursue this information. This framework was relevant to my study, 

because I believe these habits and skills are necessary for young girls to be critical of the 

social messaging on issues of gender and race as it obtains on their academic prospects 

and choices.  

There are three phases of Interpretive Discussion. The first phase involves preparing the 

discussion, the second phase is leading, and the third is the reflection phase, which I will 

be discussing in the “Methods of Data Analysis” portion of this paper. For the 

“Preparation Phase,” the person leading the discussions selects and identifies a 

discussable text, where ‘text’ should be taken to mean broadly some cultural artifact, 

such as a document or film. These texts do not have to follow a certain format of 

representation, but they must permit questioning of its meaning and be developmentally 
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appropriate for the discussants. For this study, I selected texts that provoked questions 

about females and mathematics. Each discussion revolved around a text that I had 

evaluated and selected. 

I created a total of four different texts. The first was a set of photographs I compiled of 

female college students. Some of these were math majors, while others varied in their 

field of study. The second was an excerpt from the book “Math Doesn’t Suck” by Danica 

McKeller (2007), where she shares her personal experience with mathematics. The next 

text I used for discussion was a video clip from the film “Mean Girls” (2004), where a 

female protagonist participates in a math competition. The last text was another video 

clip, a parody recording of would-be Miss America contestants being interviewed about 

the question “Should math be taught in school?” (2011). (see Appendix B-E) 

Once a text was selected, a Cluster of Questions was then created to help lead the 

discussion and build an understanding of the text. Each cluster of questions consists of 

one Basic Question (BQ) that identifies the deepest point of doubt and then eight more 

questions to support the BQ by drawing evidence from the text.  When creating the 

Cluster of Questions, it was also important to satisfy a given criterion (see Appendix F). 

In preparing the upcoming discussion, I went through a couple rounds of revision in 

response to peer review from my fellow graduate students and mentor, in research-group 

meetings. For the first discussion however, only a BQ was prepared because the main 

purpose of the meeting was to get a sense of where the girls were coming from and to 

begin getting their thoughts out on the table.  

Once the text was selected and the Cluster of Questions was complete, then came the next 
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phase: “Leading the Discussion.” The guidelines for each discussion were established 

during the first meeting: (i) take time to look over the text and write down thoughts; (ii) 

raise your hand when you want to speak; (iii) whether its a question or comment, always 

try to refer back to text; and (iv) your response should be to comment on, or question the 

response made before yours. Haroutunian-Gordon (2009) states the need for following a 

series of rules and practices, but this list can vary as long as it provides an environment 

where discussants can discuss an agreeable point of doubt, build arguments about its 

meaning, and evaluate the arguments made. 

 

Each discussion lasted between 30-35 minutes, beginning with a presentation of the BQ 

for the discussants to think about and expand on. Although I had prepared the Cluster of 

Questions, I would respect participants’ initiative in steering the conversation in 

unanticipated directions. My role as discussion leader was to evoke at least one point of 

doubt and then help the discussants resolve it. However, if the text evoked a different 

question than the one that I had prepared, my role still was to help the discussants work 

together and resolve issue.  

Final Questions/Self-Written Responses 

During the last session of this study, I asked the ten girls to take the survey and then 

answer three questions: (1) Do you feel that being a girl gives you a disadvantage in 

math? Why or why not?; (2) What advice would you give to a first grade girl about 

math?; (3) Studies show that there are far more men who study math than girls—Why do 

you think that is? The three questions summarized some of the key concepts discussed 

during the group talks. Each participant wrote an average of two sentences to respond to 
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each question. The self-written responses allowed the participants to describe, in their 

own words, their concluding thoughts after watching the media clips and discussing their 

meanings.  

Method of Data Analysis 

In order to analyze the various forms of data, I went through about six different stages.  

First, each survey was scored according to the methods used by Fennema & Sherman 

(1976). After scoring each response on a scale of 1-5, I then performed a t-test on each 

category and then the overall scores of the participants to compare results from both 

groups.  Second, I analyzed each reflection I had written after each discussion. As 

mentioned earlier, the third stage of each Interpretive Discussion is the “Reflection 

Stage.” After every discussion I would document my personal thoughts about how I felt 

the discussion went and how it could be improved next time. The reflections also 

included key thoughts that were discussed, questions that the girls may have posed, issues 

to address the next time and any progress I felt the girls were making. Thirdly, in addition 

to immediate reflection after each discussion, each session was videotaped and later 

analyzed. I documented key ideas from each discussion and as well as any parallel or 

contrasting remarks to the texts. For the fourth stage, I compared and contrasted the 

messages given from the texts to the opinions vocalized by the participants. Fifthly, the 

final pieces of data, the self-written responses, were evaluated based on key ideas shared 

in the discussions an/or texts. Lastly, I then cross-analyzed the qualitative and 

quantitative data to reflect on how the participants perceived the messages presented in 

media and how it affected their perception about their role in mathematics. Pseudonyms 

are used for the presentation and discussion of this study.  
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Results and Discussion  

Comparison of the study group’s post-intervention survey scores to the base-line group’s 

score revealed a significant difference (p < .05). Thus, it appears that the intervention had 

positive effects on the young ladies attitude toward the learning of mathematics. This 

section elaborates on these findings. 

Effects of Discussions on specific Attitude Scale questions 

Although there was a significant change overall, two questions showed the most 

significant change.  Question 19, “Winning a prize in math would make me feel 

uncomfortable,” had a p < 0.01 and question 40 “Math is an exciting and necessary 

subject,” resulted in a p-value< 0.05. These significant changes suggest that the 

participants’ attitudes toward these specific topics changed due to relevant issues shared 

in the discussions. In this section, I will attempt to relate these positive changes to 

particular materials used in the intervention. To do so, I will describe those materials and 

present students’ verbal responses to them. 

Several texts presented scenarios exemplifying positive and negative attitudes toward 

mathematics, such as winning a mathematics competition, doing well in math, and the 

relevance or necessity of learning mathematics.  

Girls are just as able as boys 

As mentioned earlier, one of the texts chosen to discuss was a video clip from the movie 

“Mean Girls” (2004), where in the scene chosen, the main actress and her math team win 

the competition. In the clip, there were two teams competing against each other. Each 

team consisted of 5 players, where 1 of the 5 players was a girl. Throughout the 
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competition it appears that the males are answering all the questions, until the final 

“death round.” Both teams select the female from the other team to answer the final 

question. Cady answers correctly and wins the competition for her team. This places girls 

in a positive light, especially when many of the participants believed that the females 

were chosen because the other team didn’t believe they would do as well as the boys. 

When asked, “Why do you think they chose the girls?” Several of the young ladies in my 

study stated as follows. 

Edin: They might've chosen the girls was so that if they lost it would be on them. 
Like they would lose a point and it wouldn't be the guy’s fault.  

Mahog: Maybe they don't think girls are as good at math 

Grace: They were all trying to choose who the worst was from the other team and 
they all picked the female. I think they just chose the girl because both teams 
thought a girl wouldn't do as well. 

Responding to the question “Do you feel that being a girl gives you a disadvantage in 

math? Why or why not?” these same ladies responded: 

Edin: “No because everybody has the same grade and the same capabilities.” 

Mahog: “No because anyone can be smart in any grade and gender” 

Grace: “I feel that mentally, girls and boys are equal in math, but girls might have a 
disadvantage because of pressure from society, ads, boys and friends to like other 
things or not try hard.” 

Eight of the 10 participants felt that females do not have a disadvantage and are equal in 

capability to boys. The comparison, between the issues brought up from the movie and 

the participants’ responses, suggests that the participants could see the benefits of 

winning a competition in mathematics for their own personal gain as well as a fight 

against gender stereotypes.  
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Is math necessary? 

Question 40 inadvertently came up as a topic during the discussion over the text from 

“Math Doesn’t Suck” (2007). Although the BQ was “How would math make you feel 

fabulous?” the girls began to discuss whether math is really important. Responses varied 

and arguments were made. Some students felt that only pieces of math were important: 

Sarah: I think that basic math matters, but I think that harder stuff only matters to 
like you, I mean if your not really going to major in like math. You should learn 
basic math but we really shouldn't have to learn harder stuff. 

Amy: I agree with her (Sarah) cause like if you know basic stuff, but if you get a 
job then you are probably not going to need to know like Calculus and stuff, it's not 
like practical to learn that stuff. 

Many of the girls shared the idea that math is necessary for their futures and it is a part of 

their everyday lives.  

Mandy: I think it does matter because everywhere you go you sort of see some kind 
of math: if you go to a classroom, if you go outside, to the store. Everywhere you 
go you have to use math. 

Grace: This is why I disagree with Sarah, on that poster (points to poster on wall in 
the class) it has a bunch of different jobs and how much math you need to know. 
Except for like a really easy one, you need math for all of them. 

Brit: Well cause you use math in your everyday life, like when she was talking 
about your allowance, like how you spend your allowance. 

Diana: Because not only does it help you in school but it helps you in other skills 
like she said…in the beginning that it'll make you like um,... oh in line 19, it says 
the reasons why, for like cookie recipes and like sales. 

Rita: Yeah its like you cant do basic like math, like you need to know how to work 
the cash register if you're going to be a cashier and then you wont know how to 
give the correct change and just be called stupid. 

Kayla: It would make you feel better about yourself because you could walk into at 
least one classroom and say "Hey I know this stuff! 

These same ideas were followed up on during the next discussion over the “Miss USA” 

(2011) parody video. The question presented in the video was “Should math be taught in 



	   20	  

schools?” There were still some girls who felt that not all math was necessary, but they 

also began to realize more reasons why math is beneficial and necessary in life. 

Amy: “Well if you fail, if you take English, History, Science and a bunch of 
subjects, but get an F in math, in college, it's be hard to get a job because people 
would see, people that want to hire you would see that you failed that subject in 
high school and might not want to hire you.”  

Grace: “Like in the book "Math Doesn't Suck" she said she didn't know who she 
was and when she did math she was more sure.” 

Edin: “I mean math, you kind of need it in everyday life. You need it to go to 
college…so if you're not good at math it's bad.” 

As you can see, in the first discussion about this topic, Amy supported the idea that not 

all math was important because not all of it was practical. But in the discussion that 

followed, she took notice that even if you didn’t use the math in your future job, you 

would still need to have done well in order to get hired. Some of these arguments they 

could have made by simply drawing on personal experience, but there were some 

arguments that could have only been made based off of the texts used in the discussions. 

Throughout both discussions, the girls shared with one another that math is important and 

necessary to get into a good school, when looking for a job, for their future jobs, to gain 

confidence and self-esteem, for everyday activities, or more specific activities such as 

baking or shopping, and more.  

Having discussed Questions 19 and 40, I now step back to discuss their survey categories 

more broadly.  

Effects of Discussions on Attitude Scale Categories  

Within the surveys, there are 12 questions within each category. Questions 19 and 40 

showed significant relevance individually, but the categories they belonged in changed 

significantly as well. As seen in Table 1 (see below), the two significant categories are 
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Attitude Toward Success in Mathematics and the Usefulness of Mathematics, both with a 

p<0.05.  I now discuss the categories.  

Table 1: P-value results when comparing each survey category between the base-line and intervention 
groups 

Categories P-Value 
Confidence in Learning 
Mathematics  0.19 
Attitude Toward Success in 
Mathematics 0.04* 

Mathematics as a Male Domain 0.43 

Usefulness of Mathematics  0.001** 

	  

Being good at math isn’t a bad thing 

The category Attitude Toward Success in Mathematics covered certain issues such as: 

whether or not the participants would want others to know if they were good at math, 

whether or not they would like a good grade in math, or whether or not it was “cool” or 

socially acceptable to be good at mathematics.  

From the very first discussion, the participants expressed their initial thoughts of what a 

mathematician looked like and the kind of person mathematicians are characterized as. 

They responded in particular to photographs of young ladies (see Appendix B). 

Rita: Nerd...I know someone who is really into math and I call her a nerd...and she 
really likes math. If they really like math that's fine, they are just nerds, but they are 
really good at it. 

Grace: I don’t know if you would majored in math, if you would go into the 
modeling profession.  

Sarah: I think it's the person with the grey background because like for some 
reason, the grey background makes me think she works, its like a company picture 
or something 

Mandy: The middle to the top is a math major because she looks like she's like a 
math person. She looks like she would be interested in competitions. 

Diana: I think all of them are...because it like doesn't really matter like if they go 
into modeling and stuff because not all math people have to be nerdy looking. 
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As you can see only one of the participants expressed the idea that mathematicians don’t 

have a particular look. In general however, the girls shared the opinion that someone such 

as a model or celebrity would not choose to be a mathematician. Rather it is a topic 

desired only by “nerdy” people or those in a professional or competitive setting.  Being 

“nerdy” is usually an undesirable social category to fall under. But I believe that after 

learning about mathematicians such as Danica and the character Cady from “Mean 

Girls,” being good at math began to have less of a negative stigmatism. 

Rita: I think if you look pretty you could be good at math. 

Edin: I think they chose Katy because she looked pretty too be that smart so they 
thought she wasn't gonna know...  

Mahog: Well like the main character, it's kind of like when she was talking about 
how she had lip gloss on her teeth and stuff and really going by her looks well 
probably just because she looks dorky and nerdy and thinks she's smart she actually 
got the answer wrong. So she could look smart but you don't know.  

 
Amy: They chose the other girl because they knew the girl on their team was pretty 
and smart, and so they thought that the one that wasn't so pretty wouldn't be that 
smart, and the other team they did/thought the opposite...because the other team 
had a girl that wasn't so pretty and they probably knew that she was really smart, 
only the main characters team had the pretty girl who was also smart, and they 
probably thought that she wasn't. 
 

The thoughts displayed above pointed on the assumptions made by the characters in the 

movie clip; assumptions that turned out to be wrong. The back and forth thoughts 

between whether or not someone is smart based on their appearance only strengthened 

the initial thoughts of Donna when she shared that looks don’t matter. More changes in 

individuals’ attitudes can be observed during the last discussion when one of the mock 

Miss USA contestants makes a face about people who “know math.”  

Kayla: Ms. Hawaii, made it seem like math isn’t good, cause she made a face. 
Maybe she's saying WE are ugly and geeks. 
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Amy: [Ms. Hawaii] categorized people who do math as a group, you'll be the kind 
of people who know math. It's also really hard to believe that that isn't staged, 
because it's so stupid. 

However, not all the participants felt positively about mathematicians:  

Edin: Well people who know math, they are people who get really cocky and (Just 
math people?) well yeah, I've seen some people who know more math than we do 
and then they are really rude. 

Through the series of discussions, change in attitude occurred, and responses such 

as Edin’s only push for future discussions on different stigmas that are associated 

with mathematicians. One of the other stigmas we did discuss during this study 

however was whether or not math is really useful. I discuss the participants’ 

responses to this topic below. 	  

Will we really use this? 

In the excerpt chosen as a text from Danica’s book “Math Doesn’t Suck,” she presents 

relevant benefits of learning mathematics to young ladies. Benefits such as: higher self-

esteem, gaining personal identity, being able to read recipes, budget allowance, etc. Some 

arguments were made that these benefits would come just by learning “basic math.”  

Sarah: You should learn basic math but we really shouldn't have to learn harder 
stuff  

Amy: I agree with her (Sarah) cause like if you know basic stuff, but if you get a 
job then you are probably not going to need to know like Calculus and stuff, it's not 
like practical to learn that stuff 

These statements were soon disputed however. The participants shared thoughts about the 

effects of grades or using the math in future jobs:  

Jennie: Math matters to me because it's another grade, and so if I want to get good 
grades, then I don’t want to get a bad grade in math. 

Edin: Math, you kind of need it in everyday life. You need it to go to college...so if 
you're not good at math it's bad. 
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However, they also shared emotional benefits. Math was described as providing self-

worth, higher self-esteem or being beneficial to the mind. 

Mandy: If someone else is meeting you and they think that you are not anything 
just because of the way you talk or walk, you could just show them what you 
know. 

Grace: Sometimes, if you had a really bad day and then you go into a math class 
and you get the results of a test that you did well on and you feel better. 

Brit: She was saying it challenges and sharpens your mind. 

Kayla: It would make you feel better about yourself because you could walk into at 
least one classroom and say "Hey I know this stuff!" 

Diana: Makes you look smarter…I didn’t mean like look smarter, I meant like 
inside, you see yourself smarter. 
 

In general, the young ladies drew on Danica’s argument that math is useful and beneficial 

for their lives in the present and in their future.  

Comparison of textual messages and participants’ verbal oral expressions 

Each discussion focused on a “Point of Doubt” or message portrayed in the text. The 

participants were asked to analyze these messages and share their thoughts about the text. 

They could bring up new questions, share thoughts of approval or argue against the text. 

Some of the thoughts shared were provoked by the BQ provided at the beginning, by 

something that caught their attention in the text, or a tangent that took place in the 

discussion. I will make some suggestions about connections made between the texts and 

the thoughts shared during the discussions and in the self-written responses.   

Gender Stereotypes 

Although the BQ for the first text drew primarily on perceptions of female 

mathematicians, and although the ensuing texts all pertained to females in mathematics, 
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the topic of men in mathematics seemed unavoidable. Some of the participants shared 

that their initial image of a mathematician is a male.  

Kayla: Most people, when they think about like if they major in math, they think 
about like, boys maybe. 

Sarah: Sometimes I feel like in most people's minds a math major is probably like 
an old white man or something. 

In the video clip “Mean Girls,” male dominance could be noticed throughout. The 

participants noticed that there was only one girl on each team: a ratio of 1 to 5. Other 

noticeable elements of the clip were that only males answered the math questions until 

the “final death” round, and the females were chosen in a heartbeat to compete against 

one another. The BQ asked the discussants “Why do you think they chose the girls?”  

Sarah: I think they chose the girl because they thought a guy could've beaten the 
girl 

Mahog: Maybe they don't think girls are as good at math. 

Grace: They were all trying to choose who the worst was from the other team and 
they all picked the female. I think they just chose the girl because both teams 
thought a girl wouldn't do as well.  

Whereas there was a general consensus as to why females were chosen in the clip, study 

participants did not share the same feelings as the film characters. Stereotypes were 

attributed to the actors, not to the study participants, as their free-write responses revealed 

(see below). Namely, despite the disadvantages for females displayed in the social media, 

8 out of the 10 participants felt that females are equally capable to do well in 

mathematics. 

Mahog: Anyone can be smart in any grade and gender  

Jennie: I think everyone has the same advantage but it is your decision to choose 
whether you like it or not.  

Edin: Everybody has the same grade and the same capabilities 
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Grace: I feel that mentally, girls and boys are equal in math. 

Rita: I don't get any less than boys when it comes to learning. 

Whether it was math as a male domain, or the effect of men on women in mathematics, at 

the end of the sessions the majority of the participants felt that females were just as able 

as men. But once this stereotype is surpassed by young ladies, they face yet another 

struggle and stereotypes as a female mathematician.  

Female Mathematician Stereotypes 

One of the issues that came up through course of the study was that of specific gender 

associations. As mentioned before, the text used for the first discussion was a collection 

of photos of female college students. I chose this with the intention of getting an idea of 

what the participants thought a female mathematician looks like, or what characteristics 

they may portray. There were some girls who believed looks do not matter. 

Diana: It like doesn't really matter like if they go into modeling and stuff because 
not all math people have to be nerdy looking 

Mahog: Well you can't really go by looks. Cause somebody could look smart but 
they can be really dumb. 

At the same time, others argued about certain stereotypes that come to mind, such as 

nerdy or geeky.  

Rita: Nerd...I know someone who is really into math and I call her a nerd. 

Kayla: I think maybe like a certain stereotype that people associate with math 
majors, like wearing glasses. Geek. 

Grace: I don’t know if you would of majored in math, you would go into the 
modeling profession.  

Manjulu: Like she would be interested in competitions. 

As the intervention weeks progressed, texts were presented that portrayed female 

characters who challenged the above initial thoughts. In particular, “Math Doesn’t Suck” 
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questioned the comments made about the outward appearance of a mathematician as well 

as career choices. The initial thoughts continued to be challenged during the next two 

discussions. The clip used from “Mean Girls,” presented both the stereotypical “nerdy” 

mathematician as well as the controversial beautiful, popular mathematician. One of the 

key messages presented in the film clip was the internal conversation Cady (Lindsey 

Lohan) was having as she was walking towards the other female competitor. As she 

judged the other girl on her appearance, Cady realized that the opponent’s appearance 

could not prevent the opponent from winning. In fact, according to the following 

stereotypes made about female mathematicians a prediction could have been made that 

the competing team would win: 

Sarah: There is a stereotype that pretty girls can't do math 

Kayla: I think maybe like a certain stereotype that people associate with math 
majors, like wearing glasses. Geek. 

Nevertheless, the opponent responded incorrectly, thus giving Cady the chance to win if 

she answered correctly. She did, winning the competition for her team. The participants 

felt that the text was displaying the same stereotype they themselves had shared during 

the first discussion earlier. However, this was another example of a contrary scenario to 

the belief that mathematicians are all dorky. After observing this text, some of the 

participants’ original thoughts shared during the first discussion changed. Rita, who 

earlier had expressed that girls good at math were nerdy, said: 

Rita:  I think if you look pretty you could be good at math. 

Other students’ sexist biases, however, were only confirmed and restated: 

Mahog: well probably just because she looks dorky and nerdy and thinks she's 
smart she actually got the answer wrong. So she could look smart but you don't 
know...  
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By the last text, these same stereotypes were no longer expressed. Instead, the students 

identified these opinions in the text.  

Grace: She was saying that they could teach it if it was a necessity, but people who 
were actually into it would be weird 

Kayla: Maybe she's saying WE are ugly and geeks.  

Kayla was now taking ownership of her role as a mathematician and made the 

statement made in the text personal. As a female mathematician, she would not 

consider herself to be under the category of these descriptions made by Ms. 

Hawaii. This would suggest that she disagrees with this stereotype overall. Kayla 

however is a young Caucasian student who has enjoyed math since the 3rd grade. 

Interestingly enough, out of the 10 young ladies, the 3 African American students 

were 3 out of 4 participants that did not enjoy math.  

Racial Stereotypes 

The discussions unintentionally drew out racial stereotypes related to math. When I 

created the collection of photos for the first text, I did not realize the racial orientations of 

the women in these photos. A majority of the women in the photos were either Asian or 

Caucasian; none of them were Hispanic/Latina or African American. My fortuitous 

choices, which resulted from using Google and university sources to locate math majors, 

did not go unnoticed! Two of the study girls commented on racial stereotypes:  

Grace: I think that a lot of us, like some races are stereotyped in different subjects 
 
Mahog: Some people think that black people are not as smart as white people 
 

Racial allusions were present also in some participants’ images of a typical 

mathematician:  
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Kayla: An old white man, and humungous eyebrows 

Sarah: Sometimes I feel like in most people's minds a math major is probably like 
an old white man or something; that’s like bald. 

 
Even though there was a diverse racial group of young women participating in the study, 

there was not a diverse racial group of females or males displayed in the texts offered. In 

the text “Mean Girls,” the only racial representations made were Caucasian and Asian 

American. The only text that offered some racial diversity was the parody “Miss USA” 

pageant. Nevertheless, the issue of race still arose.   

Grace: There are some countries where they don't actually let women learn math. 

Edin: Around the world women are inferior to men so now we just like to think we 
are.  

Although these two young ladies presented cultural and racial issues in mathematics as 

something that happens in other parts of the world via a regimented practice of 

oppressive patriarchal societies, still these young ladies were conscious that these same 

issues are prevalent in their own democratic society.  

Summary and Conclusion 

Gender issues in mathematics have been researched and studied for many years, but the 

improvement of female academic achievement and involvement in the STEM field has 

not increased by much (Beede et al., 2011). Females in the math field still face 

stereotypes that cause them to self-doubt and curb their ambition. Female suffer from 

these stereotypes at school, within their communities (Eccles et al., 1993; Huntsinger et 

al., 2007), and in popular media (Mendick, 2005; Greenwald & Thomley, 2007). 

However, the results of this study suggest that bringing these stereotypes to light, and in 
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particular discussing the sexist messaging inherent in popular media, helps inure middle-

school female students’ against these harms.  

Using interpretive discussion (Haroutunian-Gordon, 2009), I was able to guide a group of 

young ladies through an exploration and analysis of their own personal perspectives on 

their gendered mathematical identity in reference to its portrayal in popular media. 

Interpretive discussion of the selected multimedia texts also elicited students’ personal 

experiences. Overall, the students changed for the good in their attitude towards 

mathematics.  

The interpretive discussion format appears to have mediated collective argumentation 

norms: it enabled participants to share their thoughts and opinions while also challenging 

those stated by others in a respectable and substantiated manner. In so doing, the girls 

could share within a safe, single-gender environment, perhaps for the first time ever, their 

tacit anxieties and anguish for so delicate a matter, and as such they could form a new 

unified front and party line. Not only were the participants discussing controversial 

issues, but they were also building their arguments and supporting their claims with 

evidence from the text. As seen in the multiple discussions, the girls were using examples 

from everyday life, props in the classroom, and referring back to the texts when 

discussing the issues with their peers.  

Haroutunian-Gordon’s framework also allowed the students to bring up other issues they 

felt relevant and important. Research has shown that students begin to form their own 

personal identities during middle school (Martin, 2009; McSheffrey, 1992) along with the 

desire for social acceptance (Martin, 2009; Noguera, 2003). Both of these issues were not 
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orchestrated to be a part of the discussions, but because of its “structured looseness,” the 

framework enabled participants to share their concerns. This study has underscored the 

criticality of intervention when a child is beginning to develop their personal identity, so 

that females can develop positive mathematical identities even as they are striving for 

social acceptance amid gender and racial stereotypes.  

Limitations 

The small number of participants, as well as the somewhat problematic experimental 

design, make for caution in generalizing its conclusions.  

First, some of the participants were residents of Bay Area community, which is 

known for its Social Justice movements. Defending and fighting for equality is something 

the young girls may hear every day in their homes, among their peers, and from their 

teachers. As such, these participants may have been more disposed to examine equity 

issues than the average middle-school females student.  

Second, due to logistical and access challenges, the base-line data did not come 

from the study group, as the methodology handbooks recommend, but from another set of 

girls, albeit three students from that base-line group did participate in the discussion. 

Third, among the young ladies who volunteered to participate in the discussion, 

some did not attend every session due to other club activities or absences. Because there 

were only five meetings, missing one could have affected the results. Also, due to the 

holidays and alternating school schedule, we were not able to meet five weeks in a row, 

but rather three meetings occurred consecutively, while the last two occurred three weeks 

later. This was not entirely different than the study done by Haroutunian-Gordon (2009), 
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where they would meet with the participants every other week for 5 sessions as well. 

However, each discussion in my study was 25-30 minutes long, while the recommended 

amount of time is 45-60 minutes. The shortened time was due to available time slots for 

both 7th and 8th graders, and our texts took less time to present than those used in the 

previous studies done. 

Finally, this was my first time using interpretive discussion, and many of my 

selections of texts and questions were based off of my then-limited understanding of the 

research and previous studies. Not withstanding, per the framework’s “Preparation Stage” 

and “Reflection Stage,” I conducted iterative cross-referencing and reflection on how to 

improve for each upcoming discussion.  

Implications 

Through this study, I can foresee many benefits of using this format of discussion in my 

classroom. Not solely to address the specific topic of gender issues in mathematics, but 

racial and social issues as well. This study solely focused on the effects on female 

attitudes towards mathematics, but I believe there would be positive results when 

working with male students as well. From here, I hope to incorporate such methods of 

discussion into my whole-classroom curriculum. Such a curriculum would require further 

research of more relevant popular media texts, reviewing other examples of Interpretive 

Discussion, and gathering background information from my students.  
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Appendix A 

Fennema-Sherman Mathematics Attitudes Scale 

Strongly    Agree   Sort of   Disagree   Strongly   
                  Agree                  Disagree 
Confidence in Learning Mathematics 
1. Generally, I have felt secure about attempting   A B C D E 

mathematics.  

2. I am sure that I could do advanced work in    A B C D E 
mathematics. 

3. I am sure that I can learn mathematics.    A B C D E 

4. I think I could handle more difficult mathematics.   A B C D E 

5. I can get god grades in mathematics.    A B C D E 

6. I have a lot of self-confidence when it comes to math.   A B C D E 

7. I am no good in math.      A B C D E 

8. I don’t think I could do advanced math.    A B C D E 

9. I’m not the type to do well in math.     A B C D E 
 
10. For some reason, even though I study, math seems   A B C D E 

unusually hard for me.  

11. Most subjects I can handle O.K., but I have a habit of   A B C D E 
messing up with math.  

Attitude Toward Success in Mathematics 
12. Math has been my worst subject.    A B C D E 

13. It would make me happy to be recognized as an   A B C D E 
excellent student in math.  

14. I’d be proud to be the outstanding student in math.   A B C D E 

15. I’d be happy to get top grades in math.   A B C D E 

16. It would be really great to win a prize in math.   A B C D E 

17. Being first in mathematics competitions would make   A B C D E 
me happy.  

18. Being called smart in mathematics would be awesome.   A B C D E 

19. Winning a prize in math would make me feel    A B C D E 
uncomfortable.  

20. People would think I was lame if I got As in math.   A B C D E 

21. If I had a good grade in math, I would try to hide it.   A B C D E 

22. If I got the highest grade in math I would prefer no   A B C D E 
one knew.  

23. It would make people like me less if I were a really  A B C D E 
good math student.  

24.  I don’t like people to think I’m smart in math.   A B C D E 

Mathematics as a Male Domain 
25. Females are as good as males in algebra.    A B C D E 

26. Studying math is just as appropriate for women as   A B C D E 
for men.  

27. I would trust a women just as much as I would trust   A B C D E 
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a man to figure out important calculations.  

28. Girls can do just as well as boys in math.    A B C D E 

29. Males are no naturally better than females in math.   A B C D E 

30. Women are certainly logical enough to do well in math.  A B C D E 

31. It’s hard to believe a female could be a genius in math.  A B C D E 

32. When a woman has to solve a math problem, it is   A B C D E 
feminine to ask a man for help.  

33. I would have more faith in the answer for a math   A B C D E 
problem solved by a man than a woman.  

34. Girls who enjoy studying math are a bit peculiar.   A B C D E 

35. Mathematics is for men; arithmetic is for woman.   A B C D E 

36. I would expect a woman mathematician to be a dorky   A B C D E 
type of person.  

Usefulness of Mathematics  
37. I’ll need math for my future work.     A B C D E 

38. I study math because I know how useful it is.    A B C D E 

39. Knowing math will help me earn a living.    A B C D E 

40. Math is an exciting and necessary subject.    A B C D E 

41. I’ll need to master math for my future work.    A B C D E 

42. I will use math in many ways as an adult.    A B C D E 

43. Math is of no relevance to my life.     A B C D E 

44. Math will not be important to me in my life’s work.   A B C D E 

45. I see math as a subject I will rarely use in my life as   A B C D E 
an adult.  

46. Taking math is a waste of time.     A B C D E 

47. It is not important for me to do well in math during   A B C D E 
high school for my adult life.  

48. I expect to have little use for mathematics when I    A B C D E 
get out of school.  
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Appendix B 

“Who are the Math Majors? 
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Appendix C 

“Math Doesn’t Suck” 
 

 
(1)I was terrified of math.  
(2)I remember sitting in my seventh grade math class, staring at a quiz as if it were written in Chinese—it 
might as well have been a blank sheet of paper.  
(3)Total brain freeze.  
(4)Nothing made sense, I felt sick to my stomach, and I could feel the blood draining from my face.  
(5)I had studied so hard, but it didn't seem to make any difference—I barely even recognized the math 
problems on the page.  
(6)When the bell rang and my quiz was still blank, I wanted to disappear into my chair. I just didn't want to 
exist.  
(7)If you had told me that ten years later I would be graduating from college with a degree in mathematics, 
I would probably have told you to get your head examined.  
(8)As it turns out, though, no head examination necessary!  
(9)I did in fact develop a love of math through the eighth grade and into high school, and made up tons of 
cool tricks and ways of remembering things along the way—tricks that I'm now going to share with you in 
this book!  
(10)In the pages that follow, you'll hear my adventures as a terrified math student, a confident actress, and 
everything in between.  
(11)Best of all, you'll see how sharpening your brain will put you on the fast track to feeling fabulous in all 
areas of your life.  
(12)Oh yeah—I'll help you ace your next math test, too.  

 
(13)Let's get a few things straight: Acne sucks.  
(14)Mean people suck.  
(15)Finding out that your boyfriend kissed another girl?  
(16)That would totally suck.  
(17)Too much homework, broken promises, detention, divorce, insecurities: suck, suck, suck, suck, suck.  
(18)But math is actually a good thing.  
(19)Here are a few reasons why: Math builds confidence, keeps you from getting ripped off, makes you 
better at adjusting cookie recipes, understanding sports scores, budgeting and planning parties and 
vacations, interpreting how good a sale really is, and spending your allowance.  
(20)It makes you feel smart when you walk in a room, prepares you for better-paying jobs, and helps you to 
think more logically.  
(21)Most of all, working on math sharpens your brain, actually making you smarter in all areas.  
(22)Intelligence is real, it's lasting, and no one can take it away from you. Ever.  
(23)And take it from me, nothing can take the place of the confidence that comes from developing your 
intelligence—not beauty, or fame, or anything else "superficial."  
(24)When I was in middle school, I had insecurities like everybody else.  
(25)It didn't help that I was on a TV series (The Wonder Years) at the time.  
(26)Don't get me wrong—I loved acting, but it didn't take long for me to learn that when you are acting in 
front of millions of people you get a lot of attention that doesn't necessarily have anything to do with who 
you really are.  
(27)Every day, walking down the street, people would come up to me, ask for my autograph, and tell me 
how much they loved the character I was playing.  
(28)Great, right?  
(29)Well, after a few years of this, I started to wonder if people would still like me if I weren't on 
television.  
(30)Eventually, whenever someone would tell me how much they liked my character, I would say "thank 
you," and then feel kind of empty inside.  
(31)I started to question my self-worth.  
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(32)I had a friend in high school who had beautiful, long, naturally red hair, and for years, everywhere she 
went, everyone told her how much they loved her long, red hair: friends, family, strangers, everyone.  
(33)Finally, one day, when she was about seventeen years old, she showed up to school with her hair cut 
short—and dyed jet black!  
(34)She said she was tired of people complimenting her hair, and she needed to know what people liked 
about her.  
(35)She had that same empty feeling on the inside that I did when people talked to me about being on TV.  
(36)She wanted to be valued for something real, for what was on the inside.  
(37)Of course, she was smart and funny and interesting— she just needed to figure that out for herself.  
(38)And don't worry, her red hair did eventually grow back!  
(39)The good news is that the things that really matter, like our intelligence and personality—the things 
that feel good to be valued for— are things we have the ability to improve ourselves.  
(40)While it's fun to focus on being fashionable and glamorous, it's also important to develop your smart 
and savvy side.  
(41)One of the best ways to sharpen your brain, and develop intelligence, is to study mathematics.  
(42)It challenges and strengthens your mind in a way that very few other things do.  
(43)It's like going to the gym — but for your brain!  
(44)I even took a break from acting for four years to go to college and major in mathematics, and it was 
one of the best choices I've ever made.  
(45)These days, I've returned to acting, but with a new sense of confidence that came from developing my 
intelligence.  
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Appendix D 

Mean Girl “Mathletes” 
 

http://www.youtube.com/watch?v=2L0sUCaAb78&feature=g-upl  
 

Teams: (In order from left to right) 
Northshore:T. Richmond, T. Kimble, K. Gnapoor, T. Pak, & C. Heron 
Marymount: C. Kraft, D. Alexander, M. Kratzer, J. Anderson, P. Pell 
 
K. Gnapoor: Excellent, great turnout this year.  
Ms. Norbury: (to the boys) Alright, it’s all you. Make me look good out there.  
K. Gnapoor: Marymount, you sons of b*****, you no good sons of b***** 
Ms. Norbury: (To Cady) You nervous? 
Cady Heron: Yes 
Ms. Norbury: Don’t be, you can do this. There is nothing to break your focus, cause not one of those 

Marymount boys are cute. 
Moderator: Good evening ladies and gentlemen and welcome to the Illinois high school mathletes’ state 

championship, let’s start the competition, here is the first question: Twice the larger of two 
numbers is three more than five times the smaller and the sum of four times the larger and 
three times the smaller is 71. What are… (buzzer)Northshore? 

K. Gnapoor: 14 and 5 
Moderator: That is correct, question number 2: Find an odd three-digit number whose digits add up to 12. 

The digits are all different and the difference between the first two digits equals the difference 
between…(buzzer) Marymount 

M. Kratzer: 741 
Moderator: Correct. (Question number 3…) 
Cady: Shoot, I was really rusty. 

(setting changes to Cady’s home) 
Cady’s Mom: Where’s Cady? 
Cady’s Dad: She went out. 
Cady’s Mom: She’s grounded! 
Cady’s Dad: Are they not allowed out when grounded? 

(back to math competition) 
Moderator: 87 minutes of very competitive play, we have a tie. In the event of a tie, we move into a 

sudden death round. Each team is given the opportunity to choose their opponent. Northshore, 
who do you select? 

T. Pak: The girl dude, the girl (speaking to K. Gnapoor) 
K. Gnapoor: Contestant Kraft. 
Moderator: From Marymount, Miss Carolyn Kraft. 
Marymount boys: (whisper to each other) The girl 
M. Kratzer: We pick the girl too. 
Moderator: And from Northshore, Miss Caddy Haren. 
Cady: It’s Cady. Oh my god that’s me. (girls begin to walk towards the center and Cady runs thoughts 

through her head*) Miss Carolyn Kraft seriously needed to pluck her eyebrows. Her outfit looked 
like it was picked out by a blind Sunday school teacher. And she had some 99 cent lip gloss on her 
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snaggletooth. And that’s when I realized making fun of Carolyn Kraft wouldn’t stop her from 
beating me in this contest. 

Moderator: Contestants, find the limit of this equation 
Cady: (as they write, thoughts continue) Calling somebody else fat won’t make you any skinnier, calling 

someone stupid doesn’t make you any smarter, and ruining Regina Georges life definitely didn’t 
make me any happier. All you can do in life is try to solve the problem in front of you. (buzzer) 

Carolyn: The limit is negative 1 
Cady: Oh crap, I lost. 
Moderator: That answer is incorrect. Now we are in a sudden death, if Miss Heron can answer this 

problem correctly, we have a winner.  
Cady: Limits, why couldn’t I remember anything about limits? (fade to classroom while Erin smiles at her 

and Ms. Norbury is writing on the board behind) Limits, that was the week Erin got his haircut. Oh 
god, he looked so cute. Okay, focus Cady, what was on the board behind Erin’s head. (back to 
competition) If the limit never approaches anything.. the limit does not exist. The limit does not 
exist! 

Moderator: Our new state champions, the Northshore Mathletes! 
Northshore Team: Woo! Ya! 
K. Gnapoor: How do you like me now? (rips his shirt in two) You like that? Yeah! Get some! Get some!  
 
* Thoughts are italicized.  
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Appendix E 

Miss USA Pageant “Interview” 

http://www.youtube.com/watch?v=9QBv2CFTSWU  
We asked Miss USA delegates a question: Should math be taught in schools? 

Miss Alabama: Math, no. I do not believe in math, and I don’t think we should encourage it 

Miss Idaho: Um 

Miss Arizona: Ooo 

Miss Montana: I… 

Miss Arizona: Oh okay, this is a really hard one. Um, there are really two sides to this story. On the one 
hand you have math, and on the other hand you have, this is like, non-math. 

Miss Idaho: All seven year olds should have the right to decide for themselves if math is a scientific fact. 

Miss Alabama: Math is a theory, and it’s not at all what the Bible tells us. 

Miss Idaho: We live in America, not Russia 

Miss Delaware: Jut a little bit. Adding, not um… the uh... times. 

Miss Arkansas: I think that people should try to be as knowledged as they can. I think they need to get 
learned so that, you know, they can make a choice about all of the world things. 

Miss Arizona: Children have the right to learn anything they want to learn. Um… Alchemy, Scientology, 
Gymnastics 

Miss Idaho: You really don’t know what the square root of 16 is, no one does. 

Miss Arizona: Aliens, um… you know how to make just basic mixed drinks. 

Miss Vermont: Yes it’s math… I’m sorry, is this a joke? 

Miss Arizona: Creationitism, whatever those heaven’s gate people believed, oh and math. 

Miss Delaware: There are numbers, everywhere. You know, on phones, on houses, on… microwaves.  

Miss Montana: Numbers are great. But they should also learn colors, smells, vibrations. 

Miss Indiana: Math should just be left out of the equation. Not the equation in a math sense, just like you 
know, EQUATION. Right, so, cause I don’t like, believe in math.  

Miss Delaware: Not to women. (shakes head) 

Miss Hawaii: I guess if other people want to learn math they should be able to. But then they’ll be the type 
of people who know math (displays disgusted face) 
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Appendix F 

Criteria for Evaluating a Cluster of Questions 

1. Consists of a basic question (BQ) and at least eight follow-up questions, all of which are 
interpretive questions (questions that can be addressed by looking at places in the text). 

2. All the questions in the cluster-BQ and follow-ups-are interpretive questions. 
3. All the questions –BQ as well as follow-ups- are clear. They ar free of technical terms (terms that 

could have more than one meaning and among these intended meaning is unclear). They are free 
of vague phrases.  

4. The follow-up questions quote a particular passage in the text, interpret the quoted words fully 
(that is, say no more and no less than the quoted words), and relate the quoted words to resolution 
of BQ. The point of reference (page, line, or location is included.  

5. The BQ expresses the deepest point of doubt (DPD)- the question that the writer wishes most to 
resolve. In order to test the BQ, one reads the follow-up questions. Does resolving each one in at 
least one way suggest an idea about resolution of the BQ? Or do the possible resolutions that occur 
to one suggest that the questioner is in doubt about something other than the issue posed by the 
BQ? 

6. All Questions are follow-ups to BQ. That is, resolving each question in at least one way suggests 
an idea about resolution of the BQ.  

7. The BQ is in the proper form. That is, if the eight follow-up questions seem to suggest two 
possible resolutions, then both of these should be expressed in the BQ. If the follow-ups generally 
support one resolution, then the BQ should suggest no possible resolutions; the possibilities should 
be suggested by the follow-up questions. PLEASE NOTE: The form of the BQ should indicate the 
questioner’s best guess about the resolution. If two resolutions seem equally possible, they should 
be expressed in the BQ. In order to determine whether a BQ should be in open form (suggest no 
possible resolutions), issue form (suggest two possible solutions), or single-possibility form 
(suggest one possible resolution), one must red the follow-ups and see whether they explore one, 
two or more than two resolutions.  

8. The cluster explores a clear point of doubt about the meaning of the text in as few words as 
possible. That is, the BQ is clear yet posed as succinctly as possible. The follow-up questions 
quote just enough to provide evidence for the suggest interpretation. The quoted words are 
interpreted fully but in as few words as possible.  
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Appendix G 

Cluster of Questions for Math Majors 

Basic Question: Who are the math majors? Why? 
 

 

Cluster of Questions for Math Doesn’t Suck 

Basic Question: How would math make you feel fabulous? 
 
Cluster: 

1. She says "feeling fabulous in all areas of your life" (line 11) is it possible to feel fabulous in some 
areas without math? 

• (see line 10) 
2. In lines (1-6) she described all the horrible feelings that she felt because of math, is that what she 

meant by fabulous? 
• (see line 21) 

3. In lines 19&23, she talks about building confidence. Does math really build your confidence and if 
so how? 

• (see lines 19,20-22) 
4. In line 23 she talks about "superficial" things. Why isn't math superficial? 

• (see lines 22,39,41,36) 
5. Why did she "feel empty inside" (30) and how did that change? 

• (see lines 44, 39,41) 
6. In line 39, what does she mean by "improve ourselves"? 

• (see lines 40,41,44) 
7. What did she get from studying math that she didn't get from acting, why didn't she have "self 

worth"(line 31)? 
• (see lines 36,39,42,44) 

8. If she "returned to acting" (line 45) what was the reason she studied math? 
• (see lines 45,31,36,37,22,19,20) 
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Cluster of Questions for Mean Girls 

Basic Question: Why did they choose the girls? 
 
Cluster: 

1. Why was there only one girl on each team? 
2. Why didn't the girls answer any questions before? 

• "rusty" 
• more easily distracted? 

3. Do looks determine smarts? 
• "making fun of the way she looks won't keep her from beating me in the contest" 

4. What type of appearance is acceptable? 
• "not one of those boys are cute" 
• "blind sunday-school teacher"  

5. Why didn't any of the guys get a wrong answer? 
6. What about the math coach/teacher? 

• female-->taught males 
7. What did the audience consist of? 

• did not seem to be a stereotype 
• seemed mixed with men and women 

8. She wasn't distracted by the boys but was she distracted by anything else? 
• thoughts 
• boy in calc class 
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Cluster of Questions for Miss USA 

Basic Question: How does this represent American women and mathematics? 
 
Cluster: 

1. Should they have struggled as much as they did? 
• everyone hesitated except Miss Vermont 

2. Should we have a choice? 
• Arizona and Idaho said we should be able to learn anything 

3. How “knowledged” did they appear to have? 
• Arizona: math vs non-math 
• Delaware: adding not multiplying; numbers everywhere 
• Idaho: not scientific fact 
• Alabama: theory 
• Arkansas: get learned  

4. What was different between Miss Vermont and the others? 
• agreed with math 
• appeared completely difference 

5. Did it seem like they cared? 
• hesitant: not much thought before? 
• freedom of choice: not caring? 
• Delaware: a little bit 
• Alabama: no, don't believe 

6. Is math important? 
• Arizona: alchemy, gymnastics, aliens, etc.  
• Delaware: microwave-->not to women 
• Idaho: 7th graders 
• Indiana left out of the equation 

7. Who are the type of people who "know math"? 
• Delaware: not women 
• Hawaii: other people 

8. What kind of things were they relating math to? 
• Arizona: belief systems 
• Delaware: home 
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