
 

 

 

 

 

 

 

 

 
ABSTRACT 

 

How African American Children Respond to Culturally Relevant Stories in Mathematics: 

 An Ethnographic Case Study 

 

Amy K. Corp, Ed.D. 

  

Mentor:  Sandra B. Cooper, Ph.D. 

  

 

This study examined the responses of African American students in two third 

grade mathematics classes to the use of African American stories that were utilized as a 

pedagogy to teach mathematics.  All 41 students in the two classes received mathematics 

instruction that began with an African American story, followed by mathematical 

discourse and concluded with solving problems that correlated with the story.  The focus 

of this study was on the responses of the seventeen African American participants.  The 

researcher conducted field observations during these lessons.  The researcher recorded 

responses by these students on protocols; while the story was read aloud, during 

mathematical discourse and problem-solving times.   Students reflected weekly by 

answering five questions that gave them an opportunity to share their perspective on the 

African American stories.  The teacher reflected on each lesson as well, describing 

thoughts on how students responded to the story in the lesson. Results revealed that 

African American students responded to the use of African American stories with 

engagement and enjoyment, and the stories helped them think about mathematics to some 



 

 

 

degree.  Results further indicated that students perceived the cultural relevance of the 

stories.  
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CHAPTER ONE 

 

Introduction to the Study 

 

 

Students are expected to build their mathematical foundation in elementary 

school.  However, most American students do not perform well in mathematics on 

national testing compared with students from other countries.  The United States ranked 

ninth in the 2011 TIMSS (Trends in International Math and Science Study) which 

includes 57 participating countries. In national testing, African American students as a 

demographic scored lowest in elementary mathematics compared with all other 

demographics. In the latest data, from 2011, African Americans’ average scores were 33 

points below the highest-scoring demographic (Asian), 25 points below Whites, 5 points 

below Hispanics, and 1 point below American Indians/Alaskan Natives.  The percentile 

of African Americans who scored at or above proficient was significantly lower than 

Asians, Whites, and Hispanics.   

Public schools must revamp their mathematics instruction to effectively teach 

African American students.  The National Council of Teachers of Mathematics (NCTM) 

has adopted curriculum standards for what should be taught in mathematics.  Most states 

adhere to the Common Core, a specific set of objectives to be taught at specific grade 

levels based on the curriculum standards of the NCTM.  However, how to implement 

these objectives is left to schools and teachers.  Pedagogy is not prescribed, although the 

NCTM advocates for actively engaging students’ process skills.  Again, these are only 

guidelines and teachers must decide for themselves how to promote these skills in their 
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students.  As the national scores indicated, African American students have not been 

taught as effectively as Caucasians.   

This study was designed to examine how third grade African American students 

responded to problem-solving when the context for these problems was changed from 

word problems in the textbook to problems connected to African American stories (which 

were read aloud to them during mathematics class).  The researcher combined two 

strategies that were supported in the literature. The first was the use of stories to engage 

students in learning mathematics (Brandon, Hall & Taylor, 1993; Whitin & Whitin, 2004; 
Wilburne, Keat & Napoli, 2011).  The second was the implementation of culturally 

relevant pedagogy to engage African Americans (Hefflin, Barksdale-Ladd, 2001; 

Howard, 2001; Ladson-Billings, 1995, 1997, 2009).  Part of the purpose of this study was 

to explore and describe how African American students developed critical thinking and 

problem-solving skills during lessons using African American stories.   

Engagement is an important component in learning; without engagement students 

may become solely rote learners, missing essential mathematical connections.  African 

American students who feel marginalized by their classmates, the teacher or the 

curriculum, often cope by becoming disengaged and withdrawn from learning 

(McMillian, 2003; Steele, 1992) For example, students may look like they were problem-

solving because they followed the procedural steps, like underlining the question and 

circling the facts.  However, these disengaged students were not connecting to the 

problem and did not exhibit reasoning or critical thinking which often led to errors 

(McMillian, 2003).  Stories that feature African Americans have been found to engage 
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African American students (Stewart, 1997; Walker-Dalhouse, 1992; Sennette, Brown, 

McCrary & Eraso, 2012). 

Part of this study was orchestrated to highlight how students deepened their 

problem-solving and critical thinking skills when the problems were connected to stories 

that engaged them.  Lessons were designed with this objective in mind. 

Field-tested mathematical lessons using African American literature were 

implemented by the classroom teacher once a week for eleven consecutive weeks.  The 

mathematical content followed the school district’s prescribed curriculum schedule for 

third grade by aligning lessons with the topic, objective, and goal from the district’s 

scope and sequence.  African American books were chosen based on their likelihood of 

connections to mathematical objectives prescribed in the scope and sequence.  There are 

many uses for stories as the context for teaching mathematics: for problem-solving, for 

review of a skill or concept, for introduction of a new skill or concept, for problem 

posing, etc. (Leitze, 1997; Schiro, 1997; Shatzer, 2008; Whitin & Whitin, 2004).  The 

lessons with the storybook were varied to meet district requirements.  The follow-up 

activity or problem solving time of the lesson focused on multi-step problem-solving, and 

overarching objectives for third grade mathematics. Problem-solving and critical thinking 

emerged from rich mathematical discussion.  Mathematical discourse occurred when the 

class discussed how characters in the stories had to think mathematically to solve 

problems (Lewis, 1993; Moyer, 2000). These elements were main parts of the content of 

the lessons and are discussed further in chapter three.   

To better understand and describe how African Americans responded to problem-

solving within the context of African American stories, the researcher observed all 
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mathematics classes that used African American stories as part of the lesson.  As a 

participant observer, the researcher took field notes on student behaviors and interactions 

with the teachers.  The focus of these observations was mainly on engagement behaviors 

(looking at the teacher or the book during the read aloud, responding to questions, 

reacting to the story, etc.)  The researcher focused on comments and the content of 

students’ comments during the discussions after the story between the teacher and 

students.  At the end of each lesson the researcher focused on problem-solving by taking 

notes on students’ conversations and problem-solving behaviors (like circling key words, 

drawing a picture) and examining students’ collected written work. 

 The students gave their perspectives by completing weekly reflections that 

prompted them to state how the story impacted their views or behaviors in the 

mathematics classes of that week.  African American students were also gathered in an 

informal focus group at the middle of the study to describe their viewpoint on how the 

African American literature influenced their views or behaviors in the mathematics class.  

The teacher wrote weekly reflections and participated in an interview at the 

beginning and end of the study to share her perspective on how she believed African 

American students responded to the African American stories as part of their 

mathematics lessons.  These interviews focused on how students were talking, thinking, 

and problem-solving during lessons contextualized in an African American storybook.  

 

Purpose of the Study 

 

The purpose of this study was to explore and describe how African American 

students respond to problem-solving in mathematics when African American literature 

was used as a culturally relevant pedagogy to teach mathematical concepts.  Discussed 
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further in Chapter Two, research validated the positive effects of two teaching 

techniques:  using children’s literature to teach mathematics for all ages and using 

African American literature to engage African American children in reading.  This study 

was designed to describe what transpired in the classroom when the two techniques were 

combined. How did African Americans respond toward mathematics when the concepts 

were taught in lessons using African American stories?  

Using children’s literature as a context for teaching mathematical concepts and 

processes has positive effects on elementary age students (Furner, Yahya & Duffy, 2005; 

Hong, 1996; Jennings, Jennings, Richey & Dixon-Krauss, 1992; Lewis, 1993; Shatzer, 

2008).   Tate (2008) said story has the power to “engage the frontal lobes of students’ 

brains and enable them to think at higher cognitive levels” (p. 107). Students who were 

connected through the stories they heard and read were enthusiastic and were more likely 

to engage in problem solving (Hong, 1996; Keat & Wilburn, 2009). When a storybook 

was a context for problem-solving tasks, students demonstrated their mathematical 

thinking by using mathematical vocabulary in the conversations they had about the story 

characters and the mathematical challenges those characters faced (Jennings, Jennings & 

Dixon-Krauss, 1992; Lewis, 1993).  Dispositions of students toward math were more 

positive and assessment scores went up when the mathematical teaching stemmed from a 

story (Jennings, Jennings & Dixon-Krauss, 1992; Lewis, 1993; Hong, 1996; Keat & 

Wilburn, 2009).  

Not all stories have the same appeal to African American students.  For teachers 

to effectively connect with African American students, the story must positively relate or 

reflect their race or culture (Hefflin &Barksdale-Ladd, 2001).  Using African American 
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storybooks in this study was a way to demonstrate cultural relevancy to students.  

Culturally relevant pedagogies empower African American students to engage in learning 

(Ensign, 2003; Hefflin, 2002; Ladson-Billings, 1995a) by using familiar contexts that 

activated prior experience or cultural knowledge.  Teachers who implemented culturally 

relevant pedagogy helped students achieve academic success while developing or 

maintaining their culture.  Although not always a direct objective at the elementary level, 

culturally relevant pedagogy also brought awareness of racial inequities and challenged 

students to develop their own critical thinking on social issues (Morrison, Robbins, Rose, 

2008; Ladson-Billings, 1995b).  This style of teaching was dependent on the teacher, the 

instructional strategies and the content used to teach the concepts or objectives of the 

lessons.   

Teachers who used culturally relevant pedagogy were critical of the curriculum 

and validated student knowledge.  For example, students studying how to make change 

may have used counting up, instead of subtracting as modeled in the textbook, because 

that was how they receive their change at the neighborhood convenience store.  The 

teacher validated the student’s knowledge when he/she allowed them to compare the two 

strategies and confirmed that this method was a valid way to make change.  Culturally 

relevant teachers also created an environment that allowed students to challenge the 

status quo by openly discussing inequities they experienced as a stage for critical thinking 

and problem solving (Morrison, Robbins & Rose, 2008). Teachers must view themselves 

and students as powerfully positive agents that can bring learning, growth and change to 

each other.  They must be willing to look at strategies that include and affirm the 

students’ home culture as a valuable context for lessons in the classroom. 
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Storybooks that captured the African American culture with lively illustrations 

and well-written text were often chosen by teachers as part of their culturally relevant 

pedagogy (Hefflin, 2002; Ladson-Billings, 1995; Tatum, 2006).  Recent research 

indicated that using African American literature has been academically successful in 

helping students develop language art skills like reading, writing and speaking (Hefflin, 

2002; Hefflin & Barksdale-Ladd, 2001; Tatum, 2006). Throughout the literature review 

the focus of using African American stories was on fulfilling language arts and social 

studies objectives, not mathematics. 

As stated before, this study was designed in part to explore how the use of 

captivating African American stories engaged African American students in thinking 

mathematically.  The researcher anticipated that students would come to view 

mathematics as a way of making meaning, not just in school but in their home culture, 

because they saw how African American characters in the story experienced similar 

situations.   Keat and Wilburn (2009) found that students began to connect with the 

characters in the story and demonstrated persistence and flexibility in understanding 

mathematical concepts because they wanted to solve the problem for the story character. 

Students in this study had the opportunity to interact with the story by reflecting on the 

characters’ actions or situations in preparation for thinking about how they could solve 

similar problems.  After the story was read to students, they were invited to join in a 

discussion about the mathematical connections to the story and how the characters used 

or thought about mathematical concepts.  The connected activity or problems to solve at 

the end of the lesson extended their thinking to solve mathematical word problems based 
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on the characters from the story.  Several of these word problems were open-ended, 

which led to more discussion. 

Instead of lessons that were isolated to the information in a mathematics textbook, 

lessons contextualized in African American stories engaged African Americans in a style 

that was more comfortable with their home culture and world views.  African Americans 

typically wanted to understand the bigger picture first: how the information connects to 

life and how it can be useful (Delpit, 2012). The African American stories used in this 

study were often about real life circumstances and allowed students to see how 

mathematics was useful in understanding and solving life-situated problems.  According 

to Ladson-Billings (1995b) the African American culture embraces cooperation (not 

competition, a common strategy in the classroom for instruction and assessment), story 

(not lecture or demonstration), and participation (not isolation) in problem-solving.  

Using stories to teach mathematical concepts deviates from the traditional method of 

direct instruction.  The traditional method was to model (usually in written form) how to 

solve the problem from the textbook and then assign students to practice similar problems 

from their textbooks (Tate, 1995).  In the lessons associated with this study, specific 

African American stories were chosen for literary and mathematical merits (discussed 

further in chapter three).  The lessons were introduced by reading the storybook and 

discussing the mathematical connections. The mathematical activities that extended the 

story were carefully crafted by the researcher for students to work together in small 

groups to solve problems or perform tasks, depending on the objectives for the lesson.  

The students then brought closure to the lesson by participating in discussion and 

conversation centered on the mathematical concept and on connections they made to the 
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stories and to their own lives.  The corresponding activity involved word problems 

carefully crafted to require critical thinking and often allowed for more than one correct 

answer.  Because the pedagogy of this study provided varied learning experiences, the 

researcher expected to observe differences in the development of problem-solving 

behaviors in the way African Americans responded to problem-solving. 

Primary research question:  How did third grade African American students respond to 

culturally relevant stories in mathematics? 

Secondary research questions:  (a.) How did African American children connect to 

mathematical problems when they were contexualized by African American stories? 

(b.) What were African-American students’ perceptions of the cultural relevance of 

African-American stories in mathematics?  

 

Statement of the Problem 

 

There is much debate about the validity and bias of state and national testing, but 

this is how individual students’, student populations’ and nations’ academic intelligence 

and success are measured. According to the latest national scores, African American 

fourth graders averaged a score of 224 on national testing in mathematics, 25 points 

behind Caucasians (NAEP, 2011).  Although there was a slight improvement from scores 

in 2009, 34% of African American students performed below the standard of basic 

achievement, 66% were at the basic standard of achievement and only 17% were at or 

above proficient performance in 2011. From 2007 to 2011 only 9% of Caucasians were 

below the standard of achievement, 91% met the basic standard of achievement and 52% 

of those were at or above proficient (NAEP, 2011).  Noticeably, there was a significant 

gap between the performances of these two populations.  Based on this information, 
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clearly what we do in public schools is working for the majority of Caucasians but not 

working for over a third of African Americans.     

In recent research some authors saw lower test scores of African Americans as an 

achievement gap (Blank, 2011; Lee & Reeves, 2012), while others viewed these scores as 

an indicator of inequality (Gutiérrez, 2008; McMillian, 2003).  Either way, the scores 

reflected that what schools have been doing had not been effective in increasing African 

Americans’ academic ability in mathematics as assessed in these standardized tests. 

African Americans scores revealed the lowest percentage of students meeting 

expectations for mathematics in third grade in 2010 and 2011, the latest released scores in 

participants’ standardized state scores.   African American third graders scored lowest in 

each objective of this test and only made an overall gain of 1% from 2010 to 2011.  

Within the school district of the participants of this study, African Americans, 

particularly boys in third grade, had the lowest scores in math for 2010. In 2011, only 

73.58% of African American third graders met expectations while 96.28% of Whites met 

expectations (State scores, 2012).  The scores indicated that what was going on in the 

participants’ state and district was not working to help African Americans demonstrate 

the mathematical skills necessary to meet the expectations, as determined by 

benchmarking and standardized state testing.   

Part of the problem is the lack of research into what is going on in mathematics 

classrooms where these students attended.  Most African American students live in 

homogenous neighborhoods and attend mostly African American public schools where 

little research has been conducted (Ensign, 2003; Ladson-Billings 1997). In a recent 

review of the literature, there was only one article found that provided evidence of the 
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elementary students’ views on learning in a culturally relevant classroom (Howard, 

2001).  Of the little research conducted in these areas, most have focused on defining the 

challenges of teaching.  These studies suggested more culturally relevant pedagogies be 

utilized in schools with a heavy concentration of minorities, especially African 

Americans (Ensign, 2003). 

The research on using culturally relevant pedagogy has been limited since it was 

first theorized by Ladson-Billings in 1995.  The literature found that provided evidence of 

the effectiveness of culturally relevant pedagogies was mainly in the subject areas of 

language arts and social studies (Altieri, 1993; Arredondo, 1996; Tatum, 2006; Sennette, 

Brown, McCrary & Eraso, 2012).  Within the limited amount of literature that explored 

using culturally relevant pedagogies to teach mathematics (Ensign, 2003; Ladson-Billing, 

1997; Tate, 1995), only a few authors focused on elementary students (Ensign, 2003; 

Tate, 1995). Only one author was described using African American literature in teaching 

mathematics (Stewart, 1997). How can we understand what is effective in instructing 

African American students in mathematics if the current literature describes problems 

instead of solutions?  There was even less research available on African American 

classrooms with high achievement in mathematics.  Several authors in the literature 

suggested that studies be conducted on positive pedagogies and high achieving 

mathematics classrooms (Ensign, 2003; Ladson-Billings, 1995; McMillian, 2003).  

While the discussion about how to help failing students continues, there currently 

exists virtually no research from the perspective of the students themselves, most of 

whom are culturally and linguistically diverse and from low-income backgrounds 

(Howard, 2001).  To gain a full understanding of the problem of learning mathematics in 
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the African American population we must ask the African American students for their 

thoughts and perspectives.  Although excerpts of student responses had been included in 

books that describe the challenges of teaching African Americans (Delpit, 1998, 2012; 

Kozol, 2008; Ladson-Billings, 2009), few studies involved interviewing the students 

directly for data analysis.  

What we do know is our educational system does not connect, represent, or 

accommodate African American’s home culture in the majority of public school 

classrooms. Although accommodations have been made for other language speakers, 

African American students have not been encouraged to use their home language in the 

classroom (Tate, 1995).  Even when the population of the entire school is African 

American, few African Americans represent their population as teachers.  According to 

the US Bureau of Labor Statistics, in 2012 only 9.8 percent of elementary and middle 

school teachers were African American. While across the nation, African American 

represent roughly fifteen percent of the total public school population (Davis & Bauman 

2012). 

 Numerous studies have documented how to differentiate instruction for English 

Language Learners (ELL), English as a Second Language (ESL) students or students 

with Limited English Proficiency in mathematics (Lee, Silverman & Montoya, 2002; 

Robertson, 2009; Takeuchi & Esmonde, 2011).  Although the Black Vernacular was the 

most different dialect of English spoken in the continental United States (Labov, 2011),  

most teachers were not willing to allow African American students to write in their home 

language and then translate their writing to Standard English, even though this was often 

a practice used with ESL or ELL students (Delpit, 1998).  Although this linguistics issue 
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(often called Ebonics) has receded in the political arena, students are still often 

discouraged from using their home dialect during the school day.  This type of education 

by assimilation does not adequately meet the linguistic needs and strengths of children 

who speak Ebonics at home (Ramirez, 2005). The gap between the cultural language and 

school language presents problems in reading and learning mathematics.  Lessons need to 

be designed that affirm the home language and allowed students to use their strengths to 

develop connections to the school language.  Lessons that include stories with African 

American speech may be one way to affirm students’ home language.  

 As mentioned before, the majority of African Americans are being taught by 

teachers of a different ethnicity, predominately female Caucasian teachers.  According to 

the US Bureau of Labor Statistics in 2012, 87.9% of teachers were White.  These teachers 

often do not share the same cultural values, beliefs, and experiences as their students of 

color and the teachers commonly teach in styles that they enjoy (Talbert-Johnson, 2006). 

Logically, this created a mismatch in teaching and learning styles and did not engage 

students’ home experiences. According to Gay (2002) too many teachers think math and 

science were not compatible with multiculturalism.  By using multicultural stories within 

math and science, teachers could validate different cultures and expose students to 

various connections between the story and the concepts that related to their life and 

culture.  

Without connecting to prior knowledge, experiences, and beliefs, new knowledge 

is learned in isolation.  Research on how the brain learns mathematics has revealed how 

information gathered in isolation is less meaningful and harder to recall or transfer to 

long-term memory (Sousa, 2008).  To make learning meaningful students must connect 
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new experiences to something in their past experiences or beliefs.  With most of life 

experiences being outside of the classroom, students with teachers whose background 

differs from their own could be at a disadvantage simply because of their cultural 

differences.  Using African American stories to connect mathematical concepts to 

students’ prior experience may help students think of mathematics in more personal and 

meaningful ways that includes them in the mathematical discourse of the lesson. 

Looking at many of today’s mathematics textbooks, children of color will see few 

reflections of themselves in picture or word.  Since many textbooks are written primarily 

by white authors and editors to reach a broad audience, the texts affirm the status quo. 

Sleeter and Grant (2010) analyzed eight mathematics textbooks (plus one computer-based 

textbook) and determined that all textbooks used word problems and photographs as part 

of their lessons.  They concluded that Blacks were predominately used in the photographs 

for sports and two-thirds of the photos overall were white.  Some of the books featured 

Whites in the more prestigious roles, as demonstrated in photos of people with wealth or 

authority (Sleeter & Grant, 2010).  Since students of color and low economic status do 

not see themselves or the activities they encounter represented in textbooks, making 

connections and finding purpose in learning mathematics is more problematic.  Ladson-

Billing believed that current reforms (like moving to problem posing and problem 

solving) still do not embrace the cultural and everyday connections that are readily 

available within the African American culture (1997).  Several studies found that teachers 

had to abandon the mathematics textbook to create meaningful and engaging problem-

solving activities that connected to students’ lives outside of school (Ensign 2003; Nasir, 

Hand & Taylor, 2008). Problems in this study were contextualized in African American 
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stories reflecting African American students’ culture and invited them to think 

mathematically within familiar contexts.  

The practice of educating African Americans continues to be problematic.  The 

literature provided support that academically failing African Americans are frequently 

retained, but the unsuccessful pedagogy continues: a pedagogy of direct model 

instruction with further repetition, convergent right answer thinking, drill and practice 

(Ladson-Billings, 1997; Tate, 1995).  The pedagogy of poverty (discussed at length in 

chapter two) has trapped many teachers into an authoritarian pedagogy of controlling 

behavior and the appearance of learning.  Even though students accepted this pedagogy 

and tried to learn, they were not successful because neither involvement nor thinking 

were required (Haberman, 1991).   Ladson-Billing said, “It is with changed notions of 

pedagogy that I believe we have the best opportunity for changing the achievement levels 

of African American students” (Ladson-Billing, 1997, p. 701).  Students need lessons that 

embrace African American culture and encourage them to actively think and participate 

to cultivate their academic success.    

 

Significance of the Study 

 

Using African American literature as the context for teaching mathematics in the 

classroom was introduced in this study as a possible strategy for engaging African 

American students.  The research literature reviewed indicated that using African 

American stories had positive effects on African American students within the language 

arts classroom. The reviewed literature also revealed that African Americans were more 

engaged when they saw their culture represented in the content (Altieri, 1993; Hefflin, 

2002; Heflin & Barksdale-Ladd, 2001; Tatum, 2006). The implications of this study are 
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significant because they describe how African Americans engaged in mathematics when 

African American stories were used as part of a culturally relevant pedagogy.  The results 

of this study indicated that the engagement trend (demonstrated in the literature for using 

African American stories) continued into the mathematics classroom, when culturally 

relevant pedagogy was used to teach mathematical concepts.  Other positive effects such 

as positive attitudes toward the subject matter, cooperation in activities, and academic 

improvement were seen in the studies exploring the use of African American stories in 

language arts (Hefflin, 2002; Tatum, 2006).  These positive results transferred to the 

mathematics classrooms of this study and were demonstrated by students’ behaviors 

during the lessons with African American stories. 

The method of this study allowed the researcher to share African American 

children’s voices which needed to be heard and recognized as valid data sources in 

analyzing the problem in creating engaging instruction for this population.  The students’ 

voices provided understanding of how they view the pedagogy and provided information 

to determine their engagement in the classroom.  The students’ acceptance, comfort level, 

and engagement with the style of teaching all influence how and if they learn. Because 

this engagement is not evident in the traditional classroom, the results of this study are 

significant in understanding if culturally relevant pedagogy using African American 

stories transfers to the mathematics classroom.   

Teaching mathematics through stories has been confirmed as effective pedagogy 

(Keat & Wilburn, 2009; Schiro, 1997; Tucker, Boggan & Harper, 2010; Whitin & 

Whitin, 2004).  The majority of books suggested for use in this strategy contain story 

characters that are either Caucasians or animals.  Research into using multicultural books 
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for teaching mathematics is nonexistent and is attributed to the relatively small amount of 

quality multicultural books available (Hefflin, Barksdale-Ladd, 2001).  This study was 

designed to extend the research of using stories, to teach mathematics, and to explore the 

use of multicultural stories with a particular population.  Results provided a description 

for African American students’ responses to math (specifically problem-solving) when 

African American stories were included in the mathematics lessons.  The positive 

implications of using children’s stories to teach mathematics should have transferred to 

using African American storybooks, with African American students.  

Through the conclusions of this study the researchers affirms the need for teachers 

to be culturally relevant to students of color and the use of culturally relevant pedagogies 

in teacher education.  Teacher education relies on research for the content used in 

instruction.  If research continued to validate culturally relevant pedagogies using African 

American literature across the disciplines, then teacher education should train their pre-

service teachers to use culturally relevant pedagogies, like using multicultural stories to 

reach all learners.  Since teachers and students are often not of the same cultural 

backgrounds, the need for teachers to cross culture bounds was expressed repeatedly in 

recent research (Ensign, 2003, Gay, 2002; King, 1991; Talbert-Johnson, 2006).  The 

more teacher education programs include instruction in culturally relevant pedagogies, 

the more new teachers will be prepared to engage students of color.  

 

Methodology 

 

A qualitative design was appropriate for this study because the focus was on the 

way students engage in problem-solving.  Engagement is a subjective issue that cannot be 

clearly expressed numerically.  To interpret and describe behavior (external and internal) 
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required ethnographic research (Fetterman, 2010).   The researcher needed descriptions 

and interpretations of these behaviors from differing points of view: the teacher and the 

African American students.  A qualitative design allowed for multiple avenues of 

collecting data (numerical, verbal and visual). This helped the researcher give a more 

complete picture of what happened in the classroom when using the pedagogy of African 

American stories to teach mathematical concepts. Although academic changes may be a 

part of the data, the focus of this research was on how African American students 

engaged with the content of mathematics when the problems were contextualized in 

African American stories.  Only a qualitative design allowed for this kind of holistic 

research that describes behaviors and gives multiple perspectives of the classroom. 

 Participants in this study were African American students in third grade at a 

public elementary school located in a mid-sized town outside a Southern metropolis. The 

study was conducted during mathematics lessons that utilized African American 

literature. The participating third grade classes were purposefully chosen for their high 

percentage of African American students.  These two mathematics classes were taught by 

the same teacher and were also recommended by the principal because the teacher has 

good rapport with African American students. The location of this study was 

purposefully chosen as a location that is similar to the typical African American classes 

described in the literature: white teacher with African American students from lower 

economic backgrounds (Talbert-Johnson, 2006; Tate, 1995; Ladson-Billings, 1995c). 

Ethnographic research was conducted to describe student behavior in the 

classroom by examining the classroom culture (Fetterman, 2010).  Ethnographic research 

techniques were employed to give details of students’ responses and behaviors as they 
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occurred in the classroom. Interactions and behavior of participants were recorded in 

field notes during each lesson with an African American Story; during the story, during 

the discussion time immediately after the story, and in problem-solving time. The 

researcher was a participant observer in the classroom during the lessons, and did not 

participate in instruction in order to focus on data collection.  Field work was conducted 

for eleven weeks during classes that utilize this pedagogy. Students reflected weekly in 

their math journals by filling in a rubric and through free writing to describe their 

thoughts on the lessons.  African American students were invited to informal focus 

groups at the middle of the study to represent their point of view.  The teacher was 

interviewed with open-ended questions at the beginning and end of the study to provide 

personal perspective of the engagement behaviors in the classroom. The beginning 

records of the participants served as a baseline of how the classroom functioned before 

the new pedagogy was implemented.  The data from the middle focus group meeting was 

compared to ongoing analysis of the field notes to validate or add to the description of 

changes occurring in the mathematics classroom.  Data from students and the teacher 

were the employed to represent multiple perspectives that existed within the classroom.  

The unit of analysis was the set of participating African American students. 

Analysis focused on behavior, roles, strategies, feelings, and changes (Dana & Yendol 

Hoppey, 2009). Using software data from the written responses of student reflections and 

the researcher’s field notes (that were transcribed and uploaded weekly) helped the 

researcher to begin to identify patterns and to build themes. The researcher started with 

coding for behaviors, roles, strategies, feelings and changes.  The codes were adapted as 
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new data was uploaded and patterns emerged. These patterns were examined to describe 

what was going on in the culture of the classroom over the eleven weeks of observation.   

An embedded ethnographic multiple case study was written to depict an accurate 

and complete picture of engagement of African Americans in the mathematics classroom 

using lessons based on African American literature.  Ethnography allowed for the voices 

of all participants, particularly those most ignored in previous studies (the students) to be 

heard (Howard, 2001).  By capitalizing on ethnographic research methods to collect data, 

the researcher provided an internal look into how African Americans felt and responded 

when African American stories were used in mathematics.  Utilizing the case study 

design (Yin, 2009), the researcher told the story of these third grade African Americans 

as one case of how African American students responded to mathematics when lessons 

incorporate African American stories.  Case study was written to describe an exemplar, 

the painting of one situation with a particular subject (Yin, 2009) bound by time and 

events.  This ethnographic case study was bound by one semester with third grade 

African American students in their mathematics classes that integrated African American 

stories to teach mathematical concepts and described their journey in learning with this 

alternative pedagogy.  

 

Definitions of Terms 

 

 African American literature: literature selections that include well-developed and 

portrayed African Americans as the main characters in realistic contexts.  Dialogue in the 

book reflects authentic African American dialect and the language is realistic.  

Illustrations portray a variety of color and physical features of African Americans in 
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aesthetically pleasing ways.  Information in the text matches African American history or 

culture (Hefflin & Barksdale-Ladd, 2001). 

 Academic engagement: a student’s sense of connection with academics and his or 

her valuing of academics and related outcomes.  Prolonged disengagement and devaluing 

of academics and their outcomes become a sort of coping skill for preserving one’s self-

worth (McMillian, 2003).   

 Culturally relevant pedagogy: teaching methods that integrate content knowledge 

with students’ development of cultural competence, and critical consciousness of equity 

to promote academic success.  This term, inclusive of similar terms for bridging the 

cultural differences (culturally responsive and cultural sensitivity) was coined by Ladson-

Billing in 1995.  The emphasis in this definition is on empowerment of students toward 

equality instead of assimilation. 

 Disidentification: avoidance of students with anything academic because of 

repeated negative patterns with academics failure and lowered self-worth (Steele, 1992). 

Ebonics:  the African American dialect, also called Black English, Black Vernacular, 

African American Vernacular English and African American Language (Ramirez, 2005). 

It is the most contrasting dialect of Standard English in the continental United States and 

is not recognized as a language (Labov, 2011; Ramirez, 2005). 

 Mathematical discourse: “Discourse is used to highlight the ways in which 

knowledge is constructed and exchanged in the classroom (Ball, 1991).” Specific to this 

study, mathematical discourse focused on Anderson, Anderson and Shapiro’s (2004) 

description of a dialogue between the teacher and students with two or more turns 
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relating to the same mathematical concept or topic in regards to the story read to them in 

the mathematics class. 

 Pedagogy of poverty: the combination of fourteen actions taken by teachers in 

schools with students from low economic backgrounds (mostly in urban districts).  These 

actions work together to seemingly keep order and help students learn. In reality, teachers 

utilizing these actions maintain control in the classroom but do not engage students in 

learning.  This pedagogy is not research-based but is widely accepted by students, 

parents, teachers and administrators in most urban districts (Haberman, 1991). 

Problem-solving: a way to critically think about numbers, data, and operations in order to 

solve problems as part of daily life (NCTM, 1989).  For this study problem-solving 

required critical thinking to provide possible solutions for problems revolving around 

actions or situations in the related storybook.  

 The achievement gap: the point difference between standardized test scores 

disaggregated by populations (NAEP).  In this study, the focus was solely on the 

achievement gap between the dominant population (Caucasian) and the African 

American population in mathematics for the elementary grades. The data for the 

achievement gap was designated by national, state and district standardized testing.  

Several authors in the research believe that this term, achievement gap, reinforces the 

negative stereotypes of African American intelligence (Delpit, 2012; Gutierrez, 2008; 

Ramirez, 2006). By labeling this difference in scores, a sense of superiority and 

inferiority has been created for the general population, which promotes the idea that the 

population with lower scores is inferior as a race.  
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Limitations of the Study 

 

The research conducted in this study was limited to one semester with 41 students 

(divided into two classes with the same mathematics teacher).  Eleven African American 

literature-based lessons were taught, but substantial changes in behavior were limited by 

the timeframe. One would surmise that changes would be more dramatic over several 

semesters or years of lessons based in African American literature.   

Although field-tested with similar third grade students in the semester before this 

study, the participants’ reactions to the stories and mathematical connections during 

activities could not be determined beforehand.  Lessons were only altered slightly to 

ensure that students understood the connected mathematical concepts.  The researcher 

planned ahead of time for each week’s lesson with the teacher to determine in the story or 

activity needed to be changed to adapt to learning needs. 

Although the classroom teacher for this study was recommended for her rapport 

with African American students, the delivery of these lessons was still limited to her 

personal teaching and classroom management styles.  The invitation to discuss the story 

and converse about problem-solving connected to the story resided with the teacher.  The 

teacher was under time constraints of the class and pressured to maintain the schedule for 

the district’s scope and sequence.  As discussion and conversation take time and were 

often unpredictable, this may have limited the students in their verbal responses.  This 

may have also limited the researcher from hearing evidence of engagement or 

development of reasoning and problem-solving. 

The nature of depending on children for data meant that there were limitations 

based on the students’ abilities to communicate and their willingness to share their 



 

24 

experiences.  To reduce this limitation, multiple ways of gathering students’ data were 

included in the design of this study. Students privately reflected on the lessons of the 

week using a rubric and open-ended questions to provide written data. African American 

students were asked questions in informal focus groups. These groups were limited to 

two or three students, but other students overheard the discussion and quickly joined the 

discussion.  Only two questions were utilized to provide more comfort and ease for 

communication but students gave various responses related and not related to the 

questions. 

Timing has always been a limitation when conducting research in public 

education (Wills, Lintz & Mehan, 1995). The focus of this study was limited to the times 

students participated in mathematics lessons using African American stories.  Other days, 

such as days of reviewing or testing, were not part of this study, although they may have 

influenced students’ engagement in consequent lessons that were observed.  For example, 

students may have been frustrated by morning testing and shut down before the lesson 

using an African American story even began.  Or students may have been primed by a 

review session on the mathematical connects made in the African American story and 

had a better attitude because they were feeling more confident and prepared. 

Although research with children has various limitations, this study was 

meticulously designed to portray how African American children responded to 

mathematical problem-solving when African American stories were used as the context 

of the lesson. Field observations, teacher interviews, student focus groups, and written 

weekly reflections by the teacher and students helped the research portray the data with 
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thick and rich description.  The researcher limited bias by remaining an observer and not 

engaging in teaching the lessons or adding to the lessons. 

To ensure the lessons utilized researched based activities and appropriate stories, 

the researcher reviewed books on teaching mathematics, problem solving, and 

multiculturalism.  To ensure complete data collection for conducting research in a 

classroom with young children, the researcher examined recent research for all aspects of 

designing an ethnographic case study in using multicultural literature to teach children. 

This included reading about the history of educating African Americans, current studies 

in teaching African Americans, current studies in using stories to teach mathematics, and 

studies on mathematical discourse and problem solving.  By ensuring the design of the 

study was grounded in research the researcher limited the amount of wasted opportunities 

to gather data.  Information from the research presented in the following chapter provides 

a foundation for conducting this study, as well as information on how to design and 

implement this study with the most effective methods for teaching African American 

students. 

  



 

26 

 

 

 

CHAPTER TWO 

 

Literature Review 

 

 

Introduction 

 

 As mentioned in chapter one, this study explored the engagement of African 

American students in mathematics lessons that used African American children’s 

literature.  The study was designed to describe how African American third graders 

reacted to the combined strategies of using stories to teach mathematical concepts and 

using African Americans stories to enhance culturally relevance.  The researcher relied 

on cultural difference theory to elaborate on why research should focus on African 

Americans in mathematics; what has and has not been useful in engaging African 

Americans, and the research-based strategies that formed the basis for instruction in the 

lessons of this study.  

 

Why Focus on African Americans in Elementary Math? 

 

 Scores from national and state level standardized tests revealed that African 

Americans have the lowest scores in elementary mathematics. In 2011, African American 

students’ average scores were 25 points below White students in fourth grade 

mathematics, nationally (NAEP, 2011).  This represented only a slight gain from 2009 

results.  The trend continued into the middle grades and high school because most of 

mathematics was sequential and built on prior understandings and concepts (developed in 

elementary grades).  The 2011 national scores for eighth grade mathematics showed 

African American students had the lowest average scores; lagging 31 points behind 
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average White student scores (NAEP, 2011). The sad state of African American scores 

reflected a strong need for research about how to effectively educate African American 

students.  African Americans scored reveal lower performance in mathematics compared 

their performance to all other elementary tested subjects (NAEP, 2011).  These 

assessments indicate a need to research the education of African American elementary 

students in mathematics.  With informative research data in this area, teachers could more 

effectively teach African American students mathematics. 

To develop possible solutions, it is imperative to explore if and how current 

educational practices are effective for African American learning.  “One reason for the 

lack of African American academic success in schools is that many poor African 

American students are simply not being taught” (Delpit, 2012, p.8).  The misconception 

that students who are in their desks working and behaving are learning was what 

Haberman (1991) called the pedagogy of poverty. He identified 14 combined practices 

that were used to keep students behaving and gave the illusion of learning because 

students were not disruptive.  

The teaching acts of the pedagogy for poverty are as follows:  giving information, 

asking questions, giving directions, making assignments, monitoring seatwork, reviewing 

assignments, giving tests, reviewing tests, assigning homework, reviewing homework, 

settling disputes, punishing noncompliance, marking papers and giving grades.  These 

acts, done on occasion or done in combinations with more interactive teaching strategies, 

could produce benefits.  When these teaching acts are done together to systematically 

exclude other more engaging and thought provoking acts, students are limited in what 

they could learn.  Haberman (1991) described an unwritten agreement between the 
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student and teacher.  Teachers did not challenge students to engage and think if students 

gave the appearance of order in their classroom by doing busy work at their desks.  The 

pedagogy of poverty was wide-spread in the 1990s, particularly in urban schools.  

Although there were a large number of teachers actively teaching at high performing 

schools, the majority of urban public schools lacked engaging and interactive methods for 

student learning (Delpit, 2012).  

Why would some teacher actively teach while the majority of urban teachers did 

not engage their students?  Hillard (2003) stated, 

Cultural difference theorist argue that the disproportionate school failure of 

African Americans and other racial minorities can be attributed at best to a 

mismatch and at worst to a conflict between a student’s home culture and the 

culture of the school. (p. 53) 

 

Understanding that the home and school cultures did not match and were possibly at odds 

with each other helps explain why the majority of teachers (especially White teachers) 

and schools do not engage students.  Perhaps they are simply not aware of this mismatch 

or conflict, or feel helpless or indifferent in crossing or bridging cultural differences to 

engage African American children.  

 African American students understand this disconnect between school and home 

but are not often given opportunity to speak about it (DeCuir & Dixson, 2004) nor does 

research often include the student’s point of view (Howard, 2001). Critical Race Theory 

was developed to critique practices that are effected by race and racism while addressing 

the White supremacy system (DeCuire & Dixson, 2004).  There are four components to 

Critical Race Theory but only two have been widely used within educational research: 

counter-storytelling, and the permanence of racism. Counter-storytelling gives a voice to 

the lived experiences of the unfamiliar perspective (the perspective of the marginalized 
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population).  Believing that racism is a realistic view of American culture and always will 

be is termed as the permanence of racism.  Using this tenant of Critical Race Theory 

means that racism is identified and brought to light in history and current circumstances 

(DeCuire & Dixson, 2004).  The history of racism in the American educational system 

has long term effects on African American students as does the assumption (conscious or 

unconscious) of White privilege and supremacy.  One of these effects is how teachers see 

African American students today in regards to their academic performance. 

Delpit expressed that the expectation gap (how teachers did not expect African 

American students in their urban classrooms to think and engage) resulted in the 

achievement gaps seen in national scores (2012).  It is important for research to be 

conducted in the classroom of teachers who are teaching with African American students.  

Implications from this research could have resulted in higher scores for students due to 

the interactive teaching practices. Recommendation from this research should inform and 

inspire educators about how to implement effective teaching practices with African 

American students.  Research that gives African Americans a voice could create counter-

storytelling and provide a window into the feelings of African Americans students today 

about racism. These counter-stories might also dispel notions that racism in gone or does 

not affect today’s minority students. Many authors concurred; they recommend that the 

next step in research is to study beneficial pedagogies or teaching practices with African 

American students across the curriculum (Ensign, 2003; Gay, 2002, Ladson-Billings, 

1997).  Culturally relevant pedagogy stands out as an effective method to engage African 

American students. 
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What is Culturally Relevant Pedagogy? 

 

 Over time, the United States, originally an English colony opened her arms to 

immigrants and refugees from around the world.  On the pedestal of our most visible 

symbol of freedom, the Statue of Liberty, it is written "Give me your tired, your poor, 

your huddled masses yearning to breathe free, the wretched refuse of your teeming shore. 

Send these, the homeless, tempest-tost to me, I lift my lamp beside the golden door!" 

(Lazarus, 1833).  In 2011, immigrants comprised 13 percent (40.4 million) of the total US 

population.  Children of immigrants accounted for 25 percent of those in public schools 

(Migration and Policy Institute, 2013.) In 2011, over 1.1 million foreign born and 

children of foreign born people were enrolled in American classrooms, K-12 (US Census 

Bureau, 2011).     

However, our educational system still uses pedagogy, curriculum, and assessment 

based on white middle-class worldviews.  As a direct consequence, many students (of 

color) have been marginalized because the white middle-class is not their native culture 

(Delpit & Dowdy, 2008; Hatt, 2007).  In Tate’s studies of mathematics classrooms, 

African American students who integrated their own home based problem-solving 

methods instead of the white middle-class frame of reference were penalized (1994). In 

contrast, teachers who encouraged students to use their own experiences effectively 

activated and utilized prior knowledge.  This was one of the six basic guidelines of 

teaching for understanding (Darling-Hammond, Barron, Pearson, Schoenfeld, Stage, 

Zimmerman …& Tilson, 2008).  Not only is pedagogy, curriculum and assessment 

White, so are our teachers.  In 2012, only 9.8 percent of elementary and middle school 

teachers were Black and 10.3 percent were Hispanic (US Bureau of Labor Statistics). As 
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such, the majority of teachers were White.  The population of American school children 

continues to grow more diverse each year and immigration has created demographic 

changes in more than 17,000 school districts across the nation (U.S. Department of 

Education, National Center for Education Statistics, 2011). The population of non-

Hispanic white students declined steadily since 2000. Non-Hispanic Whites made up 

62% of the school population in 2000 and in 2011 the percentage of non-Hispanic Whites 

was 55% (Davis & Bauman, 2012). Yet the teaching population remained largely white, 

female, and middle class, and these educators come with their own experiences, cultures 

and traditions and often struggled when teaching students who did not share these 

experience or their beliefs and values (Cochran-Smith, Davis, & Fries, 2004; Howard, 

1999; Talbert-Johnson, 2006).    

Over the years, educators and researchers sought to help minority students adapt 

to the white middle-class way of thinking and doing.  During the 1980’s and early 1990’s 

the focus was on accommodating students’ home culture into the mainstream culture.  

The terms culturally appropriate, culturally congruent and culturally compatible were 

used as a means of helping students fit their home culture into the mainstream culture for 

assimilation and success in society (Ladson-Billings, 1995).  Some authors argued that 

this assimilation (which they termed whitening or foreign) further marginalized people of 

color since the norms and values of education were at odds with their home culture 

making it difficult to assimilate into the white world (Delpit, 1988; Tate, 1995; Woodson, 

1933).  Pedagogy based on a normative culture of whiteness impacted the ability of 

students from different cultures to learn.  Referencing African Americans in the urban 

public classroom, Tate stated that, “unfortunately, the traditional approach to 
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mathematics instruction is exactly the kind of ‘foreign method’ of teaching described by 

Woodson” (p.167, 1995).  He concluded in an earlier study that, “…failing to provide 

African American students with mathematics curriculum, instruction and assessment 

centered on their experiences, culture, and traditions is a major obstacle to achieving 

equity in mathematics education” (Tate, 1994).  Being culturally responsive was not 

enough; at best it allowed students to squeeze their experiences into the current white 

middle-class status quo.  It did not utilize the strengths they already possessed and often 

contrasted their differences as weaknesses. 

Instead of assimilating a student’s home culture into the mainstream culture, 

culturally relevant pedagogy was oppositional (Ladson-Billings, 1995).  Culturally 

relevant pedagogy pushed against the maintenance of the status quo. An example in 

social studies pedagogy was using primary sources from the African American 

perspective to challenge the textbook’s depiction of the civil war.  Ladson-Billing’s 

concept of culturally relevant pedagogy built on the work of culturally responsive 

teaching (Erickson and Mohatt, 1982) a term that described an attempt at connecting the 

cultures of the home and school. Culturally relevant pedagogy was developed by 

ensuring students experienced success while at the same time developed or maintained 

cultural competence and a critical consciousness to challenge the social order in their 

world (Ladson-Billings, 1995).  In culturally relevant pedagogy, students developed their 

own critical ways of thinking (about curriculum and practices) that validated their home 

culture.  For example, in culturally relevant history curriculum, students came to 

understand that storytelling and song were valuable modes of expression (from reading 

primary sources during the civil war written by African Americans), even though it was 
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not modeled for them in school.  At its heart, culturally relevant pedagogy helped 

students develop a sense of empowerment.    

 Responding to the unfortunate statistics about African American drop out and 

incarceration rates, Ladson-Billing responded, “The telling statics on the life chances of 

African Americans suggest that whenever we can improve the schooling experiences for 

African American students, we have an opportunity to reverse their life chances.” (1997, 

p. 697)  Educational experiences that prepared one for active citizenship in society was 

even more critical for students who did not understand the cultural norms and references 

of the white middle class because they were excluded from participating in ways that 

contribute to society.  Those who did not do well in school or did not complete school 

were more likely to be unemployed, creating a drain on society and reinforcing negative 

stereotypes.   

 

Why Use Culturally Relevant Pedagogy? 

 

 Tate (1995), in a study about the use of culturally relevant pedagogy in 

mathematics, described the effort to move the African American child to “the village 

center,” a place where teachers will take notice.  The focus was intentionally on African 

Americans because previous theory and research were based on language differences, 

excluding Ebonics (Delpit & Perry, 1998), and were not based on cultural differences.  

Even though the majority of African Americans are not immigrants, their home culture 

differs greatly from the white middle-class frames of reference pervasive in American 

public schools.    African American students who grow up in the same town as White 

students and speak English often live a dualistic life during their schooling years (Tate, 

1995; Ladson-Billings, 1995b).  This disconnect from home stimulates much 
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miscommunication, misunderstanding, and misinterpretation between African American 

students (and their family) and those involved in his/her schooling.  Delpit argued that 

this disconnect results in a silenced dialogue where people of color have given up their 

voice because they believe they are not heard (1988).  In mathematics, the Black English 

Vernacular used by African Americans (words like less, some and a few) could have 

quantitative differences from words in Standard English.  Students must know how to 

translate the words of their home culture to ones used in academic settings, including 

standardized testing, and teachers must be aware of the potential for misunderstandings 

(Tate, 1995).  Current mathematical pedagogy has been linked to Eurocentric precepts 

and does not include the African American experience (Tate, 1995).   Thus, African 

American students need curriculum and pedagogy built on their interests and experiences 

that is supported by those who promote culturally relevant pedagogy (King, 1995; 

Ladson-Billings, 1995; Tate, 1995). Teachers that create activities based on students’ 

interests that expand on their experiences not only tap into prior knowledge but also give 

students incentive to learn the concepts in a meaningful and engaging manner. 

 

What Does it Means to be Culturally Relevant as a Teacher? 

 

In her book, Dreamkeepers, Ladson-Billings delineated three broad ways of 

thinking and acting that could impact the teacher’s ability to utilize culturally relevant 

pedagogy with students. First, cultural relevancy begins with teachers’ perceptions of 

themselves and their students. Ladson-Billings believed the following five perceptions 

impact how teachers act with students (in particular with students of color); belief that all 

students can succeed academically, fluid view of their teaching as ‘in process’, self-

perception as a part of the community, belief of profession as service to ‘give back’ to the 
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community, and perception that they pull knowledge out of students (as opposed to pour 

knowledge into students) (1995). 

Culturally relevant pedagogy also includes teachers’ interactions with students. 

Culturally relevant teachers maintain strong and active relationships with their students 

by expressing a connectedness with them and by promoting a community of learners. 

Students are not in competition with each other, but in collaboration with each other 

because teachers hold high expectations for the class as a whole. Teachers design tasks 

that require shared responsibilities between students and teachers to ensure that all 

students are learning.  By insisting that all succeed, the teacher promotes community and 

the students’ responsibility to learn. The class works together to encourage and confirm 

success for all students (Ladson-Billings, 1995).    

The third area that impacts how teachers become culturally relevant is their 

perception of knowledge.  Teachers that believe knowledge is socially constructed and 

who are more critical about the knowledge they accept as legitimate are more likely to 

involve students in doing what is relevant to students’ lives. In this way students feel that 

the teacher accepts their knowledge as valid, too. For example in economics the textbook 

may say that prices are dependent on demand but students may have noticed prices in 

their neighborhood are always higher whether or not they are in demand. The teacher 

acknowledges this as truth and as important to the discussion by asking students to 

explore in small groups what other factors may affect pricing.   

 

Why use Culturally Relevant Pedagogy as the Framework for this Study? 

 

Students whose culture is not reflected or validated in the classroom may not 

engage in the work of the classroom because it does not increase their self-worth or self-
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esteem.  Working with assignments and content that affirms the status quo or affirms 

negative stereotypes of African Americans have negative effects on students’ self-worth.  

Delpit (2012) described how the impact of “society’s deeply ingrained bias of equating 

blackness with inferiority” (p.9) is another reason why African American students do not 

excel.  Negative stereotypes in the media reinforce student’s doubts about their ability. 

Some students believe that they might reinforce these negative stereotypes by engaging 

academically so they tried to hide or become academically invisible.  As a sort of coping 

skill, students may be less frequently engaged academically (McMillian, 2003; Tatum, 

2006).  Over time students who are disengaged come to identify themselves outside of 

academic pursuits or outcomes even while in school, this disidentification allows them to 

develop self-worth in school, based on nonacademic traits like strength or defiance 

(Steele, 1992).  Disidentification may have been the underlying cause of poor 

performance, resulting in an achievement gap for African Americans, particularly young 

boys.  Martin (2007) described how mathematics had perpetuates negative stereotypes of 

African Americans.  He stated that the way African Americans are educated in 

mathematics strategically excludes them from higher mathematics and all the job 

opportunities that require higher mathematics.  By employing culturally relevant 

pedagogy to connect and validate the students’ culture in the elementary years, teachers 

may prevent this destructive pattern. 

Teachers that are passionate about their content are creative in their ability to 

involve students in constructing content knowledge.  Culturally relevant teachers believe 

they must bridge or build from the students’ experiences or prior knowledge to assist in 

learning.  They also believe that knowledge is assessed in many different ways, not 
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always in accordance with the textbook or curriculum’s style of assessing.  Often this 

assessment does not ask students to produce one correct answer but allows students to 

express how it should be answered (Ladson-Billings, 1995).  African American stories 

often connect to African American students’ experiences and knowledge.  Connections 

built between the characters or situations in the story could extend their personal 

experiences and knowledge to teach new information and concepts.  As Ladson-Billings 

(1995) noted,  

We need research that proposes alternate pedagogy, coupled with exemplars of   

successful pedagogues.  More importantly, we need to be willing to look for 

exemplary practice in those classrooms and communities that too many of us were 

ready to dismiss as incapable of producing excellence. (p. 483).  

 

Research must test and explore what works in areas like the inner city, which have an 

overtly negative image (Ensign, 2003; McMillian, 2003).  There are teachers who utilize 

culturally relevant pedagogy to empower children of color to succeed academically.  

Their stories need to be shared to encourage and inspire other teachers and to change 

negative stereotypes about teaching and learning in challenging areas. 

 

Why use African American Stories as a Culturally Relevant Pedagogy? 

 

Children’s literature represents an innovative and systematic way of including the 

students’ culture in mathematics instruction.  Utilizing African American literature 

provides opportunities to engage students’ home culture by providing a familiar context 

for teaching key mathematical processes (like problem-solving, problem-posing, 

reasoning and making connections).   The use of African American literature also allows 

teachers to connect instruction to students’ interests and cultural backgrounds, thereby 

using student’s prior knowledge as the starting point for creating new or expanded 
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mathematical knowledge.  Hefflin found, in his work with teacher educators, that an 

inclusive approach (presenting diverse cultures) creates greater participation and 

understanding from African American students (2002). The use of African American 

stories may also spark discussions for critical thinking, not only about how mathematics 

applies to real life, but also about social and cultural issues related to the story itself.  

Working with African American middle school boys, Tatum realized that African 

American stories were a way to get students talking, not solely about the books, but about 

social and cultural issues they were facing in everyday life (2006).  Research on using 

African American stories demonstrates how being culturally relevant helps African 

American students succeed in the content area while connecting to larger social and 

cultural issues. 

Using African American stories has been validated in the literature as one 

pedagogical avenue of being culturally relevant in teaching language arts skills.  In a 

synthesis of classroom-based studies on culturally relevant pedagogy,  research 

confirmed that several positive self-worth actions occurred when using African American 

stories; enjoyment, identification, and engagement (Morrison, Robbins & Rose, 2008).  A 

study with third grade African Americans described how students identified and 

connected with the cultural heritage of African American stories (Hefflin, 2003).  

Similarly, findings from a study with fifth graders suggested that students demonstrated 

their understanding and responses to questions about the African American stories by 

connecting to their own African American background to create meaning (Copenhaver, 

2001). This trend of African Americans responding positively with lessons based in 

African American literature was shown to continue into junior high school. Middle 



 

39 

school boys in Tatum’s research (2006) engaged in meaningful discussions and shored up 

their reading skills when African American literature was used as the content for 

language arts.  

Not only does the research support using African American stories in the 

classroom, other articles point to helping future teachers to think about using strategies 

that are more culturally relevant (Ensign, 2003, Hefflin, 2001).  As a teacher educator 

who helped his student teachers plan instruction,  Hefflin reflected “Tailoring instruction 

to fit the textual, social, cultural, and personal lives of students so that curricular goals 

can be realized is largely about seeing the materials and methods of our work through the 

norms and practices of our students’ lives ” (2002, p.27).  African American literature 

should be used to realize the teacher’s goals because it often reflects student’s daily lives.  

African Americans are not the only ones who benefit from listening to African 

American stories.  White students, in particular, can benefit from African American 

literature as they are exposed to more diverse story settings.  Students from all cultures 

extend their understanding of individuals when they are exposed to their differences and 

similarities through multicultural literature (Walker-Dalhouse, 1992, p. 416). The legacy 

of racial privilege and disadvantage in America (from the 1600-1900’s) still influences 

social relations today.  Children construct their ideas about race from their surroundings.  

For many children their surroundings are all of one culture.  Without teaching anti-

bias/multicultural education these students may perpetuate the privilege and/or 

disadvantage that permeate society. Teachers must not only understand their own place of 

power as the teacher, but they must also point out injustice and advocate for equity.  

Among other goals for multicultural education, teachers must guide their white students 
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to: recognize and empathize with others’ perspectives, identify and challenge stereotypes, 

prejudice and discriminatory practices amongst themselves and their community 

(Derman-Sparks, Ramsey & Edwards, 2011).  One way to launch these social and racial 

discussions is to start with an African American story.  Altieri’s study (1993) detailed 

how African American stories engaged all students (African American, Hispanic and 

White).  After listening to African American stories, all participants acknowledged 

thinking about multicultural issues by thinking for or as the character(s) in the stories. 

Stories connected with students at an emotional level and well-written characters allowed 

students to empathize with them in a very personal and safe way. Stories addressed 

dominant norms in a way that was non-threatening but still thought provoking.  For 

example, the story Just Like Josh Gibson (Johnson, 2007) was used within a lesson 

during this study.  The main character (an African American female) could not play 

baseball because she was a girl and her hero Josh Gibson could not play in the 

professional baseball league because he was Black. Part of the math connection involved 

making fair teams for the class.  Students reflected on the story and had thoughts about 

how race and gender connected to making fair teams. 

There are many children’s books that include African American characters, but 

only some have an African American as the main character or focus on African American 

culture.  Hefflin and Barkdale-Ladd (2001) designed guidelines for selecting appropriate 

African American literature.  These guidelines expound the criteria for good literature to 

include components that positively and accurately reflect African American children’s 

experiences.  These authors suggested the books should: (a.) have well-developed 

characters, portrayed in realistic and authentic contexts, (b.) utilize realistic language 
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and/or dialogue, (c.) utilize authentic and realistic illustrations, and (d.) present accurate 

information.  The researcher followed these guidelines to decide which books were most 

appropriate to use in designing lessons for this study.  The strong research base of using 

African American literature highlighted positive personal, social and academic 

implications.   Connecting carefully selected African American stories to mathematical 

concepts allowed students to practice math in a way that affirmed and reflected the 

African American culture.  For students who were not African American it expanded 

their understanding of a parallel culture and denoted the value of parallel cultures. 

 

Why Use Stories to Teach Mathematical Concepts? 

 

 All children enjoy a story that engages them with vivid illustrations and 

interesting or humorous storylines.   Teachers capitalize on this engagement with stories 

by making connections to mathematical concepts (Shatzer, 2008; Thatcher, 2001 Whitten 

& Whitten, 2004).  Stories, as a springboard for teaching mathematics, provide students a 

context to work within to make meaning.  This may have involve students acting out the 

mathematic concept or connection found in the book, modeling and solving similar 

mathematical problems found in the story, posing problems likely to occur with the 

character from the story, or preparing, developing or reviewing a skill within the context 

of the story (Welchman-Tischler, 1992).   

 Research studies have revealed that using children’s literature to teach 

mathematics had positive impacts on students. Hong (1996) conducted research with 

kindergartners to determine the influence of stories on mathematical thinking.  In one 

classroom, a story was read to the students and manipulatives, for reenacting the 

mathematical connection to the story, were added to the mathematics center.  The 
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mathematics center was frequented significantly more often than any other center.   Hong 

also noted that students in the classroom that included a story in the math lesson had 

better dispositions toward doing mathematics (1996).  Working in teacher education, 

Leitze (1997) modeled two strategies for connecting process problem solving and 

storybooks by using the story as the springboard for problem solving with pre-service 

teachers.   The first method was to focus on a particular strategy and locate a story that 

models this strategy and the second was to use rewrite process problems to coordinate 

with the story.  The pre-service teachers reported that the lesson with problem solving 

based in a story was more enjoyable than other lessons and Leitze concluded the pre-

service teachers’ attitudes about teaching and learning mathematics also improved 

(1997).  A similar strategy of using a story for the basis of problem solving was 

conducted by Wilburne and Keats with kindergarteners (2009). They recruited teachers 

from three different schools (rural, urban, and suburban) to teach a mathematical unit 

about money based on stories about money.  The researchers explored how storybooks 

influenced student achievement and student approaches to learning.  Their findings 

showed that students significantly improved their development of knowledge about 

money (from the pre-test to posttest). Students’ approach to learning was multi-themed:  

students persisted in thinking mathematically when the problems posed involved the 

character(s) of the story, they used their imagination to explore mathematical ways to 

solve the character’s problem which often led to realistic ways to solve problems (like 

guess and check), and they began to pose their own mathematical problems for the 

characters that often related to real-life circumstances (Wilburne & Keats, 2009).  Several 

authors noticed that when mathematics is taught in isolation (Moyer, 2000; Ruiz, 2010) 
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students often see mathematics as an isolated topic. Stories that portray characters doing 

math or thinking mathematical help students make the connection that mathematics is 

part of daily activities.  

 

Why Focus on Problem Solving in the Practice Time? 

 

 Problem-solving is a mathematical process that continues to be problematic for 

students (NCTM, 1989) and students continue to show a weakness in problem solving on 

national and state tests (NAEP, 2011).  Problem solving is an essential mathematical 

process skill because without it students do not progress in applying newly taught 

concepts.  Evan, Leija & Falkner stated (2001), 

Becoming a good problem solver means that one must be prepared to look for 

more than one way to solve a problem; in math, sometimes there is more than one 

answer to a problem, and always there were many routes to finding a solution.  As 

students experience, apply, and reflect upon the problems that story characters 

face, they will acquire a repertoire of problem-solving strategies that they can 

adapt and apply to their own experiences. (p.177)  

 

Teachers must afford students the experience of working problems that have 

multiple answers.  Contextualizing these types of problems in a story engages students in 

trying different ways to arrive at an answer. Unlike a textbook, there is no model to 

follow in solving problems based on a story; everyone invents their own route based on 

his/her prior knowledge, experience and ability to problem solve.  So what types of 

problem offers students the opportunity to practice problem-solving skills? 

 

What is Problem based Learning (PBL)? 

 

 Problem based learning (PBL) is defined in various but similar ways depending 

on the context.  At the core PBL is an instructional method that helps students learn 

through solving problems; students work in groups to solve ‘ill structured’ problems 
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(problems with multiple solutions). In higher education this includes collaborating to 

determine what students need to know, researching, presenting information to the group, 

reflecting on students’ strategies and deciding on best solutions (Hmelo-Silver, 2004).  

Whether or not PBL is effective for student learning depends on the problem task, the 

classroom environment and student characteristics.  In mathematics, PBL is effective 

when the atmosphere in the room allows students to construct concepts alongside of 

procedures. In solving ill structured problems, students feel safe and empowered to think 

for themselves because there is not one right answer (Roh, 2003).   

 The steps of PBL differ a little by age (higher education vs. k-12) and by content. 

The basic steps coincide with Kilbane and Milman (2013): define a problem, develop a 

plan to solve it, implement the plan, and evaluate the plan. In higher education the steps 

are more complicated because the problems are much more complex.  They involve 

extensive research while students work together in and out of class for the entire semester 

on one or just a few problems (Mierson & Parikh, 2000). The problems for older students 

also require more prior knowledge that crosses curricular bounds.  For example, high 

school students enrolled in the Illinois Mathematics and Science Academy solved real life 

problems (like what to do with nuclear waste) that relied on students knowing (or quickly 

researching) many areas in Math, Science and Social Studies (Stephien & Gallagher, 

1993). Students took on the role of the expert in the field; in this example they took the 

role of scientist, environmentalist, and politician. This does not mean that young students 

could not learn through PBL; the problem and steps are just more simplistic and do not 

require long periods of time. The role of the student is the same; constructing meaning 

and knowledge by solving problems.  The role of the teacher is similar; facilitator and 
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guide or, as noted by Stephien & Gallagher (1993), a model of how to ask questions of 

yourself and the group to encourage reasoning.   

 

Why use Problem Based Learning? 

 

There are many goals of using PBL.  Hmelo-Silver (2003), when working within 

high school sciences, described the goals as follows: helping students develop flexible 

knowledge, effective problem-solving skills, self-directed learning skills, collaboration 

skills, and intrinsic motivation (p.239-244).  These were echoed in similar fashion by 

those in higher education and even elementary (Mierson & Parikh, 2000; William & 

Shelagh, 1993; Roh, 2003). Students as young as kindergarten can meet these goals (in 

mathematics) because PBL provides more opportunities for children to think critically, 

and to be creative in expressing their ideas and communicating with their peers (Roh, 

2003).   

Other cited indirect benefits of using PBL with students include increases in: (a.) 

communication skills due to presentations of finding to the class or small group (Mierson 

& Parikh, 2000; Roh, 2003), (b.) connections as students use other subject areas to reason 

out logical solutions (like drawing on knowledge from language arts or science) (Stepien 

& Gallagher, 1993), (c.) students’ dispositions toward doing research because students 

often could not solve the problem without it and (d.) collaboration skills because students 

had the opportunity to practice solving problems together (Mierson & Parikh, 2000; Roh, 

2003).  These are the benefits the teacher desired for students in this study.  These 

benefits also coincide with culturally relevant practices of collaboration and discussion.  
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What Did I Need to Know to do PBL Well in Mathematics? 

 

 Problem choice is critical to PBL.  For older students the problem must be 

complex, involve missing information, be based in real-world application, and have no 

true (or right) solution (Hmelo-Silver, 2004; Mierson & Parikh, 2000Stephien & 

Gallagher, 1993).  For younger children, the problem must engage students (based in a 

story, a fictional scenario, or possible real-life scenario), have multiple answers and 

provide time, space and resources for students to try out their strategies and share them 

within small groups or class discussions (Roh, 2000; Schiro, 1997). As a teacher of 

young children, this could be really tricky because of a desire to provide problems that 

have multiple answers, allow for different strategies and yet not be too complex so as to 

frustrate or totally confuse students.  This means that the teacher who creates the problem 

must have a deep understanding of how mathematics works (Roh, 2003).   

 To execute PBL well, the teacher must know how to encourage students to think.  

This is best modeled by using questions (Stepien & Gallagher, 1993). “What was the 

problem?” “What did I need to know to solve this?” “What should the answer look like?”  

In the early grades, teachers have tried to use problem-solving strategies (underline the 

question, circle the facts, cross out extra information),yet this was not crucial to PBL.  

 

How Did PBL Apply to this Study? 

 

Students must want to problem solve for the PBL model to work, and one means 

of enhancing this desire is through contextualizing the problems in a story.  The story 

provides some prior knowledge, a meaningful connection with the character and 

motivation to solve the problem (Schiro, 1997). Other ways to successfully create 

problems (and lessons around them) for PBL are to use culturally relevant problems 
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(problems that students likely face at home- like sharing), or to use real world problems, 

which can also be culturally relevant (problems based in the neighborhood of the school, 

like revamping a vacant lot).   

 

How Do Teachers Start Conversations about Mathematics? 

 

Providing opportunities for students to talk about mathematics encourages 

mathematical thinking and mathematical language skills.  Both of these were important 

elements the teacher and researcher agreed to include in the lessons of this study.  

Socratic dialogue and debate are ways in which teachers engage students in critical and 

creative thinking (Marzano, Pickering & Pollock, 2001).  Since these tools emerged with 

Socrates long ago, the form and styles have diverged into different versions.  The one 

most predominate version in education in the Socratic Dialogue in the Nelson and 

Heckmann tradition (Knezic, Wubbels, Elbers & Hajer, 2009).  This version fosters 

interpersonal teaching while leading students to their own definitions and or concepts.  

Socratic dialogue involves questioning students to help them clarify, reformulate and 

explain their responses.  Teachers must be listening and responding with the right types 

of questions to keep students engaged in critically thinking about their responses and the 

general discussion (Knezic, Wubbels, Elbers &Hajer, 2009; Moschkovich, 2007).  The 

goal of Socratic dialogue (Nelson and Heckmann tradition) is for students to feel 

connected to the teacher and to come to consensus on the meaning of terms or concepts 

while doing so. 
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How Did this Play Out in Elementary Mathematics Classrooms? 

 

 Mathematical discourse is the term used to describe mathematical conversations 

that evolve naturally or are designed by the teacher to further mathematical thinking.  The 

basis of the discourse is on questioning and students are prompted to articulate, clarify, 

reform, and defend their thinking (Van Zoest & Enyart, 1998).  In examining a third 

grade conversation, Moschkovich (2007) emphasized the way teachers think about and 

lead the discussion.  He found that teachers did not need to label or categorize students’ 

responses (especially when the thinking seems contrary to the concept) to respond to 

them (for example it doesn’t really matter if they students spoke in everyday language, or 

academic language).  Instead teachers needed to encourage students to expand and 

illustrate their thinking so the teacher could understand their point of view. Then the 

teacher could ask the right questions to get students to reform their thinking. Tate (1995) 

described this as a major problem in conversations between African American children 

and a white teacher in general; teachers labeled the student’s response without trying to 

understand how the student was thinking. 

 The roles of the student and teacher are very similar between mathematical 

discourse and Socratic dialogue.  A variation in mathematical discourse was that the 

justifications and explanations could also be in written form (Zoest & Enyart, 1998).  

There are also many tools suggested by NCTM (The National Counsel for Teachers of 

Mathematics) to use within mathematical discourse: technology, concrete materials, 

graphs, charts, pictures, diagrams, symbols, stories, metaphors, dramatizations and others 

as fitting to the discussion. 
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Why Use Mathematical Discourse? 

 

 The foremost reason teachers should use mathematical discourse is because it is 

one of the professional standards of teaching mathematics (given by NCTM).  These 

standards are the foundation for teaching mathematics and for the common core standards 

in elementary mathematics.  Through the years, the focus of mathematics has shifted 

away from eliciting right answers to having conversations about terms, concepts, 

solutions, and how to get to answers.  Concept development and term definition are more 

meaningful when developed out of argumentation and then consensus (Moschkovich, 

2007).  Having conversations also allows students to hear the terms described with 

familiar words before getting the formal definition or description (Knezic, Wubbels, 

Elbers & Hajer, 2009).  This is beneficial for ELL and ESL learners because they should 

feel free to ask for clarification, hear explanations from a variety of students, and possibly 

have some discussion in their native language (in pairs or small group) to work out their 

thinking before presenting.  Tate (1995) identified conversations as a powerful way to 

include African American children and value their prior knowledge in mathematics, 

noting that conversations and interactions were more meaningful to African American 

children than copying how to get the right answer and applying it. 

 

How Did Socratic Dialogue and Mathematical Discourse Apply to this Study? 

 

From experience and reading the vignettes in several articles (Jenner, 2002; 

McDuffie & young, 2003; Moschkovich, 2007) , the researcher understands that 

conversations take time because students need time to think, review what they hear and 

see, reflect, and possibly change their thinking before they present their thoughts.  

Discourse is important at the beginning and end of a lesson. In the beginning of the 
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lesson discourse is useful to define terms that build on other terms (like parallelogram 

builds from parallel, straight line, intersection, etc.) or to develop concepts that are based 

on prior experience (multiplying based on addition).  Discourse is also a valuable 

assessment tool at the end of the unit either by verbal conjecture or written explanations.   

Using literature to get the mathematical conversations flowing is one of the 

purposes for using a story in mathematics classrooms.  By rereading a story (that did not 

have explicit math content but had many connections to geometry) Jenner (2002) 

developed mathematical conversations with students.  The author encouraged children to 

express what they saw on each page and how it related to what they already knew about 

shapes and to express what they thought happened to the square shapes in the quilt photos 

of the story.  McDuffie & Young (2003) also used story (they had several examples in 

their article) to get specific conversations started by making connections to the action in 

the story.  The teacher asked specific guiding questions that were very similar to Socratic 

dialogue.  The researcher applied this approach in every lesson by using a story to begin 

the conversation. Reading a story to students gave them an experience to relate to, if they 

had none of their own.   

Mathematics has a language of its own; being able to speak and read mathematics 

is foundational to mathematic thinking and problem solving (Anderson, Anderson & 

Shapiro, 2004; Ball, 1991).  Students use this language in mathematical discussion as 

they construct knowledge.  This mathematical discussion using mathematical language 

(like ‘equals’, ‘difference’, ‘half’) is often called mathematical discourse.  By talking 

with students, probing their ideas, questioning their reasons educators can begin to 

understand their thinking (Ball, 1991).  Teachers can connect mathematical discourse 
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naturally to stories as they summarize or extend the story in conversation (Moyer, 2000).  

For example after reading Full House: An Invitation to Fractions, a teacher may ask 

students the following questions: “Why did you think the inn keepers’ guest cut the cake 

into six pieces?  Did everyone in the story get the same amount of cake? How did you 

know?”   

After engaging in mathematical discourse students are primed for problem 

solving, especially when the problems has multiple solutions and are based in the story.  

Teachers can use stories as a springboard to practice mathematical discourse and problem 

solving to engage students in mathematical thinking.  These techniques for teaching 

mathematics are paired with an African American story for the basis of the lessons in this 

study.  The design of how these lessons were in the mathematics classroom to answer the 

research questions are described in the following chapter. 
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CHAPTER THREE 

 

Methodology of the Study 

 

 

Introduction 

 

 As described in chapter one, the focus of this study was on the response and 

engagement of African American students in the mathematics class when African 

American stories were used as a part of a culturally relevant pedagogy.  Field 

observations and data included the behaviors and interactions of students during these 

literature-based mathematics classes.  Children’s written responses to weekly reflections 

provided data on their perceptions of the impact of the story in their mathematics 

instruction.  Student and teacher viewpoints were employed in interpreting the level and 

types of engagement African American students had in these mathematics classes.   

 

Why This Study was Suited to Qualitative Design 

 

 Although engagement of students can be assessed with checklists and other 

numerical data, a quantitative design limits the description of the complex issue - how 

African Americans students respond and engage in mathematical content during lessons 

with African American stories.  Wills, Lintz & Mehan (1995) confirmed the point that 

doing research is especially difficult and complex when the classroom is multicultural.  

The students in this study were African American, but their classroom peers were 

Hispanic and Caucasian.  Quantitative designs are statistics-based, include only 

numerical data and prove or disprove a hypothesis with experimental or non-

experimental designs like surveys (Creswell, 2008).  A quantitative design captures some 



 

53 

correlations or descriptive statistics but would miss daily nuances that help untangle and 

describe this complex issue of students’ responses.   

This study was not designed to be experimental or survey-based; in contrast, it 

was designed to be interactive with the participants.  These participants were selected 

based upon their inclusion in a specific class taught by a specific teacher.  The qualitative 

design allowed for exploration of what occurred in these two predominately African 

American third grade mathematics classrooms over time and included differing 

viewpoints.  The use of two classes with the same teacher gave the researcher more data 

for comparison and validation of interpretations derived from observations of how 

students responded and engaged with this pedagogy. 

The context of the mathematical classroom for exploring culturally relevant 

pedagogy had no recognized developed theory and only a minimal research base. There 

was nominal research into using culturally relevant pedagogy in mathematics at the 

elementary level and it was limited to problem solving (Ensign, 2003; Ladson-Billings, 

1997).  There was some research on using African American literature as a culturally 

relevant pedagogy (Altieri, 1993; Heflin & Barksdale-Ladd, 2001, Sennette, Brown, 

McCrary, Eraso, 2012; Tatum, 2006) but only one within the mathematics classroom 

(Stewart, 1997).  As the qualitative design is employed for developing theories and 

exploration (Creswell, 2007),  the findings of this study could lay groundwork for 

grounded theories (Strauss & Corbin, 2007) in how to engage African American students 

in mathematics. Corbin described the most important reason for doing qualitative work as 

“the desire to step beyond the known and enter the world of the participants, to see the 

world from their perspective and in doing so make discoveries that will contribute to the 
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development of empirical knowledge” (2007, p. 16).  The researcher was in the 

classroom of the participants and observed behaviors and responses that contributed to 

what we know about engaging African American students.  

Through this exploratory study the researcher sought not to define or solve a 

problem but, instead, sought to describe the responses and engagement that occurred 

within the context of the mathematics classroom when the teacher integrated African 

American stories into the lessons.  Because the issue of determining engagement was 

subjective and relied on internal and external behaviors, students’ reflections and 

narratives were included.  Only a qualitative design allows for the exploration of 

outcomes and interactions involving different perspectives (Creswell, 2007).  To more 

fully understand how students responded and engaged with the lesson based in African 

American stories, the observer gathered narratives from the students.  Qualitative design 

includes gathering narratives as well as other non-numerical evidence as data (Creswell, 

2007).  The researcher gathered data from many different sources that were numerical 

and non-numerical: field notes, checklists, drawings, student work, interviews, and 

reflections.  Interpretations and descriptions were identified by analyzing differing data 

for common themes and patterns.  The data from different perspectives was used to 

validate the researcher’s descriptions and interpretations that emerged, from analyzing 

the data, along the way.  

Because this research highlighted the engagement of African Americans, students 

often marginalized by education, a transformative framework (Creswell, 2007) was 

included.  The voices of the participants were expressed in this qualitative design.  As 

students reflected on the week’s lessons, some may have come to conclusions about how 
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they learn best, and they may have even discerned themes of social equality presented in 

some of the African American stories. Providing current and future educators validating 

data for culturally relevant pedagogies should have rippling effects that enrich the lives of 

African American students. 

The figure below portrays the flow and the sequence of how the qualitative design 

was created following the framework for action research. The researcher began with a 

problem, examined recent explanations and solutions, prescribed a solution and 

implemented the possible solution as an intervention in the classroom.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1 Flow Chart for Designing and Implementing a Possible Solution 

 

Children's storybooks used 

with success to teach 

mathematics in 

nontraditional ways. 

Literature Review 

 
African American literature 

used with success to teach 

African American & others 

in public school classrooms. 

The researcher developed twelve lessons based on state standards that began with an 

African American story.  

A coordinating teacher implemented these lessons with participants in two public school 

mathematics classrooms for one semester while the researcher observed all parts of the 

lesson.   

 

 

A Possible Solution 

Insights from both areas of the literature review were combined to develop a more 

equitable strategy to teach mathematics to African Americans: Use African American 

Stories to teach mathematics in public school classrooms. 

 
Testing the Possible Solution 

Read an African 

American Story.   

Solve problems based 

on the story.   
Students discuss math 

connections to the story.   

Problem: inequity for African American students in 

mathematic classes in public elementary school 
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The Specific Method Employed 

 

 An embedded ethnographic multiple case study was conducted to describe the 

responses and engagement behaviors of African American students during the 

mathematics classes that included African American literature.  The ethnographic field 

notes focused on student behaviors, interactions and communication: with each other, the 

teacher, the story, and the mathematical content being taught.  The classroom was often 

an interactive place.  Students often exhibited their engagement by being more social, 

especially in tasks that involved cooperation (as in small group problem-solving), which 

was often a requirement of in the observed lessons. For example, depending on the 

culture of the classroom, they may have exhibited engagement by participating more 

vocally, instead of raising their hands, they may have shouted out answers.  

Ethnographic research techniques were appropriate for giving a rich and thick 

description of the engagement in the classroom because the activities of being engaged 

were often intertwined with the culture of the room (Fetterman, 2010).  No other design 

provided this comprehensive look at what was going on within the context of a 

classroom.  No other design explored in depth the culture of the classroom by holistically 

examining the interactions of students.  In describing her work with America’s 

subordinated youth, Heath stated, “Ethnographers learn about beliefs and behaviors of 

groups by becoming, to the extent possible, participants and observers of these groups” 

(Heath, 1995, p.150). As a participant observer, the researcher was as close to the action 

of the classroom as possible to provide optimal observations of potential data that could 

be missed by other methods of data collection (checklists, survey, questionnaires, etc.). 
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In determining to conduct an embedded ethnographic multiple case study, 

ethnography was considered. Ethnography provided insights into how the participants 

behaved and responded to culturally relevant teaching throughout the day in other subject 

areas and other school activities and provided data for comparison.  However, due to time 

constrains of the researcher, the researcher chose to limit observations and research to the 

mathematics lessons that included African American stories.  In this manner, the 

researcher focused specifically on mathematics outcomes based on one specific strategy.  

As an embedded ethnographic multiple case study, this research was bound by the subject 

of third grade mathematics within two classes and to the only mathematics lesson that 

included African American stories (Yin, 2008).  Ethnographic skills were employed to 

generate rich description and interpretation of responses and engagement of African 

American students within these two third grade classes. 

General ways to design this ethnographic case study drew on the qualitative work 

of Creswell (2007), the work of case study (Yin, 2008) and the work of ethnography 

(Fetterman, 2010).  Strategies for conducting ethnography in the classroom were 

compiled from groundwork into multicultural ethnographies in US classrooms and 

schools (Heath, 1995; Wills, Lintz & Mehan 1995). Specific strategies for collecting data 

were based on examples given in texts that described action research in the classroom 

(Castle, 2012; Dana & Yendol -Hoppey, 2009). 

 

The Researcher 

 

The researcher was a doctoral student who had worked for over a decade in 

multicultural classrooms, primarily with African American, Hispanic and White students.  

She acknowledged learning how to use culturally relevant pedagogies in her own 



 

58 

classrooms. After reading various articles and books on the benefits of using 

multicultural literature (specifically African American stories) and the benefits of using 

literature to teach mathematics, she became fascinated with combining the two strategies.  

The researcher also earned a master’s degree in curriculum and instruction with an 

emphasis on early childhood education. Training in education and teaching lent 

credibility to the study (Patton, 1999) because the researcher had experience in the field 

and understood the context of the classroom. 

The researcher admitted a bias toward positive changes in engagement based on 

prior experiences with using the strategies separately.  The researcher also believed that 

the combination of these strategies was developmentally appropriate for elementary 

students, based on personal early childhood studies and experience.  The researcher was 

particularly careful to record only what was observed (not implied) to accurately 

represent what was happening (Fetterman, 2010). As key informants, the students and 

teacher helped build construct validity by confirming or correcting field notes, 

interpretations and descriptions intermittently throughout the observations (Yin, 2008). 

Another measure to prevent bias from influencing the on-going analysis was using 

multiple sources of data from the students and teacher (work samples, reflections, 

interviews, focus groups, etc.).  

 The researcher volunteered briefly as a classroom reader to become familiar with 

the teacher and students the semester before the research began.  She also came to 

observe (once or twice) before the research began to establish norms for having an 

observer in the room.  Observing before the lesson with African American stories also 
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helped the researcher establish the typical engagement behaviors of African American 

students in their mathematics class.  

The role of the researcher in this study was to record data from an emic’s 

perspective.  An emic is someone who is inside the culture to better understand why the 

members of the group do what they do (Fetterman, 2010).  Since the researcher has 

experience being a teacher, observations about behavior, especially cause and effect 

behaviors that may be confusing to an outsider were understood.  For example, the 

teacher stops reading abruptly, the researcher knows this is a signal to students to stop 

talking and refocus on her reading of the story. An outsider may think students are 

misbehaving, disengaged or are about to get in trouble.  As an emic the researcher relied 

on different perspectives to create multiple realities and then compared these as part of 

the analysis process to define or validate themes.  Fetterman (2010) said, “Documenting 

multiple perspectives on reality in a given study is crucial to an understand o why people 

think and act in the different ways they do” (p.21).  In this study the researcher used the 

perspectives of two different sets of African American students (class section one, and 

class section two) to provide multiple perspectives on students’ own behaviors, feelings 

and thoughts.  Since the teacher and researcher were not African American, third grade 

children themselves they also held an etic perspective for research questions that were 

internally based on students’ feeling and thoughts.  For these research questions the 

teacher’s and researcher’s perspectives provided another reality based on observed 

verbalizations and actions of the African American students.  This observer’s view was 

often used to validate how students acted. Sometimes insights were described from the 
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adult’s etic perspective as the outsider of the group of African American third graders but 

still as one who held an emic perspective of being part of the classroom culture. 

Students were not specifically told the research questions so that they could not 

help the researcher succeed.  The teacher told students the researcher wanted to see how 

students responded to the lessons with stories.  The counselor told them when describing 

the study that should act normal and do what they would always do. The researcher 

believed this talk from the counselor was effective and that being an insider in the 

classroom culture did not impact the results.  Students behaved as if any other teacher 

from the school was sitting in the room taking notes.  The researcher believed the teacher 

tried hard to be animated during the story and encouraged students to respond and try 

during problem solving times which may have been related to the researcher as an emic.  

On the other hand this teacher had a reputation for exciting her students and expecting 

effort before the study began.  The researcher did not believe this impacted data results.  

 

The Participants 

 

 The unit of analysis for this study was the responses and engagement of African 

American students in two third grade mathematics classes, with the same lessons 

including African American stories, taught by the same teacher.  These classes 

represented the average demographics and size for the school: mostly African Americans 

with roughly 22 students in each class.   Some of the data relied on the students’ ability to 

communicate in written and verbal form, so third graders, instead of younger students, 

were chosen for this study.   

  The school was chosen for its high percentage of African American students as a 

representative sample of many urban schools.  According to the National Center for 
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Education Statistics (2009), large cities have 46-100 percent of students that are eligible 

for the free/reduced-price lunch program, and the percentage of Blacks and Hispanic 

students was higher than the percentage of White students.  The participants represented 

the economic status of their population in this district.  Purposive sample using typical 

case sample criteria for the sample from the population was employed.  Most of the 

students at this campus were eligible for free or reduced lunch, thereby making the school 

representative of many urban schools.  This was important because the research 

conducted with culturally relevant pedagogies has been focused on schools in or near 

urban settings.  In order to extend the research, the participants were chosen to closely 

resemble the participants in recent research.   

Seventeen African American third grade students participated in this study.  In 

class section one there were 20 students, all African American students, three female and 

four male participated.  In section two there were 21 students, all but one African 

American participated (he joined the study in week three and did not return parent 

permission).  The other ten African Americans (five female and five male) participated in 

the study.  Only data from the participating African Americans was used as the focus for 

this study.   

 

Access to Participants 

 

The researcher taught in this district for six years. Being familiar with the 

superintendent in the district and the principal at this campus allowed for a degree of 

creditability and openness to the research proposal and entry for the research.  Both the 

deputy superintendent and principal were enthusiastic for research in this area to occur in 

their district, and recommended that the research occur in the school. Although 
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enthusiastic to encourage research at this school, the administration did not interfere or 

influence the researcher or results due to any emic connections.  The administration was 

given results after the study was completed. 

Acceptance was granted first at the district level, then the school level, and finally 

at the classroom level.  Parents’ written consent and students’ written assent was solicited 

after the proposal was accepted and specific students had been assigned to the 

participating teacher. 

The teacher was invited to participate because the principal noted the teacher’s 

awareness and responsiveness to African American students, and because the teacher 

agreed responding that she had good rapport with African American students.  Her prior 

five years of teaching experience was in a neighboring inner city district with mainly 

African American students. She had taught third grade math for several years, and this 

helped limit the variable of content knowledge for teaching mathematics which could 

otherwise be a factor in how students engage in mathematics.  For example, if she was 

new to teaching third grade math she may not have been as prepared and this might have 

led to students feeling less confident or dissatisfied with the instruction. Although her 

culturally relevant teaching did not represent the teaching norm of the district, she was 

representative of the national pattern of teachers: female, young, white and middle-class. 

  

The Research Questions 

 

Primary Research Question.  

 

How do third grade African American students respond to culturally relevant stories in 

mathematics? 
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Secondary Research Questions.   

 

How do African American children connect to mathematical problems when they are 

contexualized by African American stories? 

What are African American students’ perceptions of the cultural relevance of African 

American stories in mathematics?  

 

Preparations for Doing the Study 

 

The researcher and teacher met after gaining admittance and permission for the 

study by the district and school the semester before starting this study.  During the first 

conference it was decided that the researcher should make a few visits to the teacher’s 

classroom to get a feel for her teaching style.  After the first visit, lessons were written by 

the researcher to flow with her style, to include African American literature and to 

connect to weekly mathematical content.  This visit also allowed for the students and 

teacher to become familiar with having an observer in the room during math lessons.  

 During the semester before the study the researcher volunteered as a reader, the 

researcher read the story to start the lesson and the teacher tried out several lesson 

activities connected to the African American story while the researcher observed the 

class. The teacher gave feedback for content of the lesson to the researcher.  The 

researcher and the teacher took anecdotal notes on African American students’ 

engagement and discussed what seemed to promote engagement the most.  The teacher 

and researcher concluded that all students were engaged in the African American stories 

read to them but that the African American males were particularly excited about 

connecting to stories about sports.  Student engagement also seemed to be affected by 

reading ability in solving the word problems related to the story. Insights gathered during 
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these observations were used when creating the lessons, choosing the stories, and 

implementing activities that involved independent reading of word problems.  For 

example, both the teacher and researcher noted that several students struggled because 

they could not read the word problems that went with the story.  Based on these 

observations, the teacher’s guide for the lessons directed the teacher to read the word 

problem or activity aloud and then ask students if they understand the question. 

The African American books chosen for this study met the selection criteria for 

good African American literature designed by Hefflin and Barksdale-Ladd (2001).  These 

criteria included having engaging illustrations, and positively depicting authentic African 

American characters and dialogue (Hefflin, & Barksdale-Ladd, 2001).  For example 

Racing Around (Murphy, 2001) is a story of three African American characters that talk 

about an upcoming race and discuss perimeter.  This story is often used to teach concepts 

of distance, measurement, and area but it does not meet the criteria for good African 

American literature so it was not used in this study.  

 In determining criterion for good African American literature, Heflin and 

Barksdale-Ladd (2001) stated that the characters in the story must be engaging and 

authentic.  This means that the illustrations and speech must positively and accurately 

depict the culture of African Americans.  The depictions of the characters in Racing 

Around (Murphy, 2001) were static and did not capture any cultural depth because the 

clothing, hair style and pose of the characters were neutral and did not give any insight 

into African American Culture.  The background illustrations lacked cultural elements 

and vivid color.  The only thing that made them appear African American was the skin 

coloring.  Other criteria for good African American literature deal with the language of 
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the book and the dialogue of the characters.  The written words should denote the speech 

patterns and language that is consistent with African American culture (Heflin & 

Barksdale-Ladd, 2001).  The dialogue in Racing Around (Murphy, 2001) contained a lot 

of mathematical vocabulary and did not authenticate how African American children talk 

to each other outside of school.  Not every book with African American characters or 

titles meets the requirements for good African American literature. This misconception 

created a challenge in finding appropriate stories for the lessons in this study. 

 To locate books that met the criteria for good African American literature, the 

researcher began reviewing several lists generated by advocates of African American 

literature; Coretta Scott King Award winners, Black Books Galore! Guide to great 

African American children’s books, African American books recommended by the 

Champaign Public Library, and Reading is Fundamental’s multicultural book collection 

for kindergarten through fifth grade.  These lists provided the title, author, and, in most 

cases, the length of the book and a short review.   Storybooks that appeared on more than 

one list were highlighted as books that needed to be examined in person to verify that the 

story accurately met the criteria of engaging text and positive authentic portrayal of 

African Americans while still telling a good story.  The researcher read each book to 

determine if the text and illustrations met the standards for good African American 

literature.   

The researcher understood that for this study, all chosen stories had to qualify not 

only as good African American literature but had to also invite and challenge students to 

think mathematically while listening to the story. If mathematics was explicitly taught or 

demonstrated in the story it had to be accurate and the illustrations had to visually support 
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the mathematical concepts (Schiro, 1997).  For example, if characters were baking and 

mamma needs one cup of sugar, there needed to be measuring cups in the illustrations. 

Most chosen stories were realistic or historical fiction about everyday situations that 

required some mathematical reasoning or problem-solving. The stories lent themselves to 

mathematical extensions that the students could continue within the class, after the story 

was over. Qualifying stories were read and reread to determine possible mathematic 

connections.  The researcher organized a table with these possible mathematical 

connections by title (see appendix A).  Both the specific mathematical connections and 

mathematical deficits within the books (ie., lack of support by the illustrations) were 

noted in the table to help the researcher match the story to the mathematical thinking and 

problem-solving concepts designated by the districts’ scope and sequence. 

The participants of this study were third graders so the goal of using Problem 

Based Learning (PBL) in this study was to provide problems for students to use planning, 

reasoning, and thinking skills. The activities presented within the lessons were carefully 

constructed to include ill structured problems based on research about PBL and to 

connect to the characters in the story or to put the students in the story during the activity 

or problem solving times.  The ill structured problems were designed to have several 

possible answers giving students a reason to discuss their thinking and to use 

mathematical language in natural conversation.  The researcher created the problem 

solving portions of the lesson to connect to the story to keep students engaged.  The 

problems were designed to use operations students know or to use simple concepts, like 

counting (all though this did take longer).  For example the problem asked students to 

decide how the character in Salt in His Shoes (Jordan &Jordan, 2000) earned 21 points. 
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Students may have used division, which they had just started to understand or they may 

have reverted to repeated subtraction.   

The difficulty was in making activities/problems challenging with multiple 

answers but not frustrating or too complex for younger students. Although difficult, the 

researcher carefully tried to create both culturally relevant and story based problems that 

had multiple solutions for each week.  For example in lesson one of My Row and Piles of 

Coins (Mollel, 1999), students were given a baggy of coins to count and then to use in 

buying items from the market that the character, Saruni frequented.  Counting money, 

spending money and saving money were relevant to all students.  The answers varied 

based on what students chose to purchase.  Students had to think while spending so they 

could defend how they bought the items with the money in their baggy.  In the second 

activity student had to illustrate how Saruni carried 305 coins in the five oversized 

pockets of his father’s coat.  This activity stimulated their curiosity about how he got that 

many coins in his pockets and allowed for students to practice counting, repeated 

addition, multiplication, subtraction or division based on students’ choices as they 

worked the problem. The teacher included teaching conceptual knowledge alongside 

procedural knowledge throughout her teaching which is an important antecedent to PBL.  

Activities/problems were given to the teacher ahead of time and discussed to determine if 

they were an appropriate challenge for students and so the teacher could be sure students 

had the conceptual and procedural knowledge to work the problems. 

Another component of each lesson was discourse. Thoughtful questions to foster 

critical and creative thinking were included at the beginning of each week’s lessons.  For 

example, to connect to the story Auntee Edna (Smothers, 2001) students were asked if 
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they had ever stayed with an older relative or friend of the family.  Children were 

encouraged to turn and tell a partner what they did at this person’s house.  Then after 

reading the story students were asked to think of any mathematical connections to the 

story or what they did with an older relative or friend of the family.  The teacher steered 

the conversation to the actions in the story of sorting, cooking, looking at the filled 

cookie tray and the paper curlers in Tokee’s hair. Students had the opportunity to express 

what they saw as connections to math and students chose to respond to each other, add to 

the connections or just think to themselves. A time for mathematical discourse was 

included in each lesson, immediately following the story.  As in the example above, the 

teacher was instructed to ask students to describe connections they saw between the 

weekly mathematics objective and the story.  The teacher was also instructed to use 

questioning to help students solve problems or to defend their thinking about how to 

solve problems. See figure 3.2 for an example of a lesson plan used by the teacher in this 

study. Figure 3.3 is an example of the record sheet students used to record their answers. 

 

September 30-Oct. 4 Getting’ Through Thursday 

 (TEKS: 3.1c, 3.3a, b, 3.5a, 3.5b, 3.14a,b,c, 3.15a,b) 

Give brief introduction to the story. 

Read story, Gettin’ Through Thursday, straight through.  

 Then give students time to state connects they can make to math and the week’s objectives (determine 

values of coins and bills, use adding and subtracting to solve everyday problems-written on the board)to the 

story. 

 Activity: (35 min.) What to do with $1.00?  Students must make a plan of how to spend their money 

($1.00).  They will use the record sheet in their folder to stay focused on the task and to defend their actions 

during discussion with their small group or the class in closure. 

Figure 3.2  Lesson Plan for Week Four 
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Figure 3.3 Record Sheet for Week Four 

 

Data Collection 

 

The time frame for this ethnographic case study was approximately twelve weeks 

during the fall semester of the 2013-2014 school year. Observations were conducted 

during third grade mathematics lessons that included African American literature, which 

were planned for once a week.  These field observations attended particularly to how 

African American students reacted during the story, discussions of mathematical 

connections to the story, mathematical activities, and problem-solving activities 

extending from the story.  During these observations, data was collected from multiple 

sources including field notes, artifacts, and tally sheets of engagement behaviors (ie., 

answering questions, volunteering information or raising hands). 

Gettin’ Through Thursday Record Sheet 

What to do with $1.00? 
Andre’s family was very clever when it came to saving money.  Do you remember what happened when he 

made the Honor Roll?   

If you were part of Andre’s family and had one dollar, what would you buy him for his celebration?  Think 

carefully and choose some of items below.  Remember a dollar is 100 cents.  You can change your dollar for 

dimes at the cashier (front table). Make your plan for spending a dollar below.  Then go around the room and 

spend your money on the items you planned to buy.  Don’t forget to show your work under each sentence. 

 

 

 

 

 

 

 

Buffalo Bill’s Pencil: 42 cents 

 

  Buffalo Bill’s pennant: 

    98 cents 

 

     

Stickers: 

    25 cents 

 

 

 

 

 

 

      Gum: 30 cents 

 

 Bubble Gum:  

5 cents each 

 

 

 

My record of spending: 

 
First I bought ___________ for ________cents, I had ______ left. 

 

 

Then I bought ___________ for ______cents and had _____ left. 

 

 

Then I bought ___________ for ______cents and had _____ left. 

If you have saved money, glue it here: 

 

 

 

 

Think about what you could save for. Draw it below. 

 

 

 

 

 

 

+ 

Circle your choices 

and add them up to see 

if your plan is under 

$1.00 
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Weekly reflections were assigned to students that gave them the written 

opportunity to share their perspective of engaging in the lessons that included an African 

American story.  These reflections invited students to respond to multiple choice 

questions about their engagement, to give their own comments and to answer open-ended 

questions (see appendix B).  All participating African American students were invited to 

take part in informal focus groups.  These sessions occurred at lunchtime to provide a 

relaxing and nonthreatening atmosphere.  Survey questions were designed to give the 

researcher a basic model of how things work in the environment (Fetterman, 2010).  Two 

survey questions were asked during the focus group to help the researcher build an 

understanding of how students were responding to the use of African American stories in 

mathematics (see Appendix C).  Two focus group sessions took place; however, due to 

the ways students joined the conversation so quickly (starting with just two students and 

having more than ten join the group as they saw us talking) and began to talking over 

each other and getting off topic, the data was not used for analysis. 

Following the final lesson using African American literature, students completed 

an end of the semester questionnaire (see Appendix D).  This questionnaire was designed 

to provide data regarding how students felt about the books and lessons from the study.  

This data helped the researcher validate or negate on-going descriptions and 

interpretations of engagement formed from the classroom observations. 

Before utilizing the lessons with African American stories the teacher was 

interviewed with similar open-ended survey questions about the current engagement of 

students in mathematics, particularly African American students.  Open-ended questions 

were used to prevent leading the teacher with any personal bias.  Survey questions were 
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designed to help the researcher understand the teacher’s perspective of how things work 

in the mathematics classroom (see appendix E).   

This data (along with class observations) helped provide a baseline of typical 

responses and engagement of African American students in the mathematics classes.  The 

teacher agreed to complete the same reflection sheet as the students to demonstrate an 

overall reflection of how African American students were engaging in that week’s 

lessons using African American storybooks (see appendix F).  The teacher’s data helped 

build construct validity during the on-going data analysis. The researcher took notes 

during these interviews and restated the answers to the teacher for quick confirmation of 

her answers. This method of interviewing was chosen to save time and provide quick 

verification of the teacher’s perspective for comparison with the researcher’s 

observations.  Table 3.1 displays how the data collected was designed to provide 

information for each research question from all three perspectives. 

 

Table 3.1 Data Collection by Research Question and Perspective 

Perspective  Data source collected to 

answer: 

How did African American 

children respond to culturally 

relevant stories in mathematics? 

 

Data source collected to 

answer:  

How did African American 

children respond to 

problems that were 

contextualized by 

culturally relevant stories 

in mathematics? 

Data source collected to 

answer: 

What were African 

American students’ 

perceptions of the cultural 

relevance of African 

American stories in 

mathematics? 

Researcher Data from field observation 

protocols during story time. 

Data form field observation 

protocols during discussion 

time.  

 

Data from Students’ 

written work during 

problem solving. 

Data from field observation  

protocols during problem-

solving 

Memos from reflecting on 

data. 

Data from observation 

protocols coded for home 

or cultural connections. 

 

Student Data from Reflection Questions 

1 and 4. 

Summary Questions 1, 2, and 5. 

 

Data from Reflection 

Questions 2 and 3. 

Summary Questions 1, and 

4. 

Data from Reflection 

Questions 5. 

Summary Questions 1, 2, 

and 5. 

Teacher Data from Reflection Questions 

1 and 4. Added reflection notes. 

Data from final interview. 

Data from Reflection 

Questions 2 and 3. 

Data from final interview. 

Data from Reflection 

Questions 5. 

Data from final interview. 
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 Ethnographic data collection techniques were suitable for the researcher to 

describe a more complete view of what was going on in the context of the classroom.  

Multiple sources, from different informants, allowed for variations in the data to be 

disaggregated by perspective.  Howard (2001) revealed that the ones being studied in 

educational research (the children) were often left out of the discussion.  He encouraged 

researchers to find out what the students think by conducting qualitative research that 

includes the students’ voice. To illustrate his point, consider the following example.  The 

focus group may have felt they were being engaged in ways that were personal to their 

culture, but the teacher or observer may not have noticed engagement and so this 

information may not have been collected or reported. Alternatively, the observer may 

have assumed engagement because a student raised his hand often, but the student’s 

reflection may have described apathy for the mathematical content.  The students’ 

perspectives and responses were essential to accurately describe their responses and 

engagement to the inclusion of African American stories in the mathematics lessons.  

Ethnography allowed for multiple perspectives to augment and/or refine these 

descriptions or to portray them from differing points of view. 

 

Data Management and Analysis 

 

The researcher transcribed and input field notes into computerized spreadsheets 

on the day of observations.  The observations, interviews notes and focus group notes 

were transcribed and uploaded the same day while the events were still vivid and easy to 

recall.  After the observations (which lasted approximately 2 hours for each mathematics 

class), three hours were scheduled as time to interact with the data.   
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Excel for Word was utilized as the computer software because it is well known 

for aiding researchers in managing data.   The researcher kept the data in a central 

protected location but analyzed the data (especially data that could be coded numerically) 

within spreadsheets to prevent confusion and mistakes from analyzing this amount of 

data by hand.  The researcher used a personal password protected computer for all data 

input.  All documents concerning the study were kept in a briefcase next to the researcher 

while observing the mathematics classes and in a locked file cabinet when not in use.  

The researcher used this software to make spreadsheets to conduct frequency counts, 

determine percentages of occurrences of responses, percentages of students’ participating 

to support themes for the final descriptions.  The quantitative data supported and 

strengthened the qualitative results.  The numerical charts further demonstrated how the 

qualitative findings were validated over the course of the study using frequency, 

percentage and counts.  The researcher had training and experience with utilizing 

spreadsheets in this software which lends credibility that the data was analyzed 

accurately.  

Information from the weekly student and teacher reflection sheets was uploaded 

into a spreadsheet by assigning a numerical code for all possible circled responses for the 

multiple choice section (see Appendices G and H) and transcribing handwritten text or 

open-ended questions.  The researcher categorized the data with protocols for each part of 

the lesson before recording data from the field and uploading it into Excel.  The protocol 

used while students were listening to the story had categories for responses that 

demonstrated engagement; verbal responses, eye contact, and body posture (see 

Appendix G).  The protocol used while students were discussing the story and the 
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mathematical objective (mathematical discourse) had categories for possible ways 

students might have responded; answering and asking a question and connecting to 

mathematics.  The researcher began with these categories under the themes of interaction, 

communication and participation. Categories were modified and new categories assigned 

as needed. Data was recorded under categories and then coded. 

 Coding is described as a systematic process that facilitates data analysis (Dana & 

Yendol -Hoppey, 2009).  The researcher anticipated some of the codes to be positive, 

negative, and neutral. Other codes were added as determined by on-going analysis and 

constant comparison of the data. Coding was determined by pattern matching.  Behaviors 

that repeated or were similar from student to student, class to class, or week to week were 

given the same code.  Then the information was highlighted by color or number for that 

code.  At the end of the study, these codes were counted and entered into Excel 

spreadsheets by part of the lesson by week.  In this way the researcher hoped to 

determine themes in students’ behavior and to confirm or negate themes developed from 

the student and teacher weekly reflection responses. 

 Memoing, written notes to self, help make sense of the data and manage ideas 

about interpretations (Bazeley, 2007; Dana & Yendol -Hoppey, 2009).  The researcher 

memoed in the notes section of each protocol and referred to these in developing codes, 

determining or validating themes from the data. As the researcher added new data and 

compared it to existing data memoing helped develop and manage ideas and hunches.   

The researcher aligned student questions in the weekly reflection to correspond to 

research questions.  To build reliability the teacher filled out the same weekly reflection 

and the two data sets were compared and triangulated by the researcher’s field protocol 
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data concerning the same research question.  For example, research question one 

explored how students respond to the use of African American stories in their lessons.  

Reflection Question 1 asked students to rate the story to show their level of enjoyment 

and engagement with the story, Reflection Questions 2 and 3 asked students to rate how 

they felt the story helped them think about math.  The data was triangulated by looking at 

the themes in the data from the researcher’s field protocols that showed how students 

responded to being engaged or thinking about mathematics in connection to the story.  

The researcher also used data from the summary questionnaire and final teacher interview 

to validate or modify themes and descriptions built thus far.  The table below describes 

how data was coded by source and then analyzed by creating codes and then comparing 

weekly codes to build theme.  

This constant comparison data analysis method was important to maintain 

accuracy and build validity (Glaser, 1965).  The software helped the researcher to stay 

organized and not become overwhelmed with data.  By constantly comparing the data the 

researcher had working interpretations or descriptions throughout the study.   

Triangulation of the data was also conducted by member checking.  The 

categories and code were discussed with the teacher bi-weekly for validation.  The 

tentative findings were shown to the teacher for member checking.  Triangulation also 

occurred as the data was analyzed from different sources for validation of the 

descriptions that were used to build interpretations.   
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Table 3.2 Data Analysis by Data Source 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Data Source:  Data analysis : 

Step One: Coding 

Data Analysis: 

 Step Two: Constant Compare 

From Researcher: 

Data from field observation protocols during 

story time. 

  

Data form field observation protocols during 

discussion time.  

  

Coded for engagement behaviors: enthusiasm, 

humor, interest, connections to self/culture, 

connections to social issues 

Coded for connections to math, connections to 

self/culture.   Further analysis on math 

connections coded by mathematical 

concepts/topic. 

 Codes were compared weekly to refine codes, 

then counted, and recorded in spreadsheet 

(Appendix A for chapter 4) for summative 

comparison to determine themes. 

Coded comments were compared weekly to refine 

code, then counted, and recorded in spreadsheet 

for summative comparison to determine themes. 

From Student Data: 

Reflection Questions 1- 4. 

Summary Questions 1, 2, and 5. 

  

Question 1: Coded numerically, 1-4 

Question 2, 3: Coded numerically; 1-3 

 

 

 

Question 4: coded for humor/enjoyment and 

math connections 

Questions 1&2: Tallied the counts for each book 

and put them in order of frequency,  Question 5: 

coded for connections to math, food and sports  

Numerical codes were entered weekly by class 

into a spreadsheet. Weekly class means were 

calculated and entered into separate spreadsheet 

by question (Appendix H, M and N, for chapter 4) 

. 

Coded comments were compared weekly to refine 

code, then counted, and recorded in spreadsheet 

for summative comparison to determine themes 

(Appendix I for chapter 4). 

From Teacher Data: 

Reflection Questions 1 -4.  

 

 

Added reflection notes. 

Data from final interview. 

  

Question 1: Coded numerically, 0-4 

Question 2, 3: Coded numerically; 1-3 

Question 4: coded for humor/enjoyment and 

math connections 

Coded for themes developed from student data 

Coded for themes developed from researcher and 

student data.  

Numerical codes were entered by week in 

comparison with class mean to validate responses 

(Appendix E for chapter 4) 

 

Coded comments were used to validate themes 

from student data. 

Coded comments were used to validate themes 

from researcher and student data. 
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Two additional weeks were included in the timeframe of this study to 

accommodate unexpected interruptions in the study or for time to collect extra data if 

needed. Often, elementary teachers are expected to attended events that were not planned 

in advance (safety drills, assemblies, trainings, meetings, etc.) and they may not be able 

to teach the lessons in the study as planned.  The researcher allotted another two weeks 

after the observations, focus groups, reflections and interview were completed to interact 

with the data, adjust descriptions and interpretations. This time was also used to confer 

with the teacher and students about the findings, before the semester ended.   

After member checking, the researcher looked at the findings in comparison with 

the literature on culturally relevant pedagogy.  The descriptions in the study were 

analyzed to determine if they fit within the three criteria of culturally relevant pedagogy 

theorized by Ladson-Billings, as described in chapter two (1995). The results of the study 

were compared to the benefits described in the research of using culturally relevant 

pedagogies.  Did students feel connected to the African American stories?  Did students 

actively engage in the story?  Did the activities from the stories match how students 

prefer to learn? Did the activities challenge them to think and connect with cultural 

knowledge? 

The results of the study were also compared with positive findings in the research 

on using literature to teach mathematics.  The main benefits described in the research 

were: engagement in the lesson, extended effort and time in mathematical thinking, active 

problem-solving and positive dispositions toward doing mathematics (Furner, 2005; 

Hong, 1996; Jennings, Jennings, Richey & Dixon-Krauss, 1992; Keat & Wilburne, 2009; 

Shatzer, 2008; Tucker & Harper, 2010). Another plausible outcome of using children’s 
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literature to teach mathematics increased mathematical discourse (Anderson, Anderson & 

Shiparo, 2005; Lewis, 1993; Moyer, 2000).   The results were also analyzed to determine 

if mathematical discourse was evident or increased over the time of the study.  It was 

anticipated that the research would provide evidence that the combination of being 

culturally relevant and using children’s literature to teaching mathematics yielded the 

benefits of both individual strategies.  Conversely, the researcher should have drawn a 

contrast between the responses and engagement of African Americans in the conclusions 

from this research study to the negative responses and engagement of African American 

students in research findings on the pedagogy of poverty (Haberman, 1991). 

 

Final Report 

 

Findings of this study are presented as a case study with descriptions of 

engagement from three perspectives: the students, the teacher and the researcher as 

participant observer.  The written report focuses on each research question and relies 

heavily on the students’ point of view.  In keeping with the ethnographic style, the 

researcher used vignettes and direct quotes from students to support their beliefs and 

feelings (Fetterman, 2010).  The report would have been written chronologically if there 

was evidence that positive responses to the research questions lessons grew in number or 

frequency over time.  Instead, the students’ perspectives on engaging in mathematics 

were organized by research question. Themes of engagement behaviors and responses 

emerged and were portrayed with rich and thick descriptions supported by observation 

data and students’ reflection data. Themes answering the secondary research questions 

were mainly supported by students’ reflection data as recorded on the observation 

protocols.  They were then supported by verifying data from the teacher.   
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A more holistic view was given as a conclusion for the overarching research 

question and was supported with end of semester data from the students and teacher. By 

affirming themes with all perspectives, the researcher portrayed a broad view of how 

African American students responded when African American stories were used in 

teaching mathematics. These themes are discussed as the findings in chapter four.  In 

chapter five, the researcher will emphasize how the results of the data yielded 

implications for students, teachers, teacher educators and pre-service teachers.  
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CHAPTER FOUR 

 

Research Findings 

 

 

Introduction 

 

 The purpose of this study was to examine the responses of African American 

students to culturally relevant stories in their mathematics class over the course of one 

semester.  The researcher examined field notes data, teacher reflection data, students’ 

reflection and summary questionnaire data for themes that described African American 

students’ perspectives on experiences with culturally relevant stories during math.  Data 

from each observation (field notes during the story, during the story launch and brief 

story discussion afterward) was analyzed by constant comparison to determine themes 

that were consistent from story to story.  After the third grade students listened to a 

culturally relevant story, the teacher asked the class to discuss how their weekly 

mathematics objective related to the story.  After this short discussion, students solved 

problems that corresponded to the story. The researcher also explored how the African 

American students solved these problems by examining their work (on paper), and 

gathering field notes during work times.  Actions that repeated from week to week were 

coded, and themes were developed from these codes to describe these students’ 

interactions with solving problems related to the stories.  The researcher also wanted to 

portray the African American students’ perspective on the cultural relevance of the 

stories.  The researcher examined responses to the question in their reflections that 

corresponds to how they felt about the characters’ ethnicity.  The teacher’s reflection and 
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interview data were used to support students’ perspectives. Pattern matching was 

conducted in these data sets to develop themes that indicated how African American 

students felt about the cultural relevance of the stories used at the beginning of each 

lesson.  

 Although African Americans students were the focus of this study, all students 

were invited to participate.  Their demographic data was included for background 

knowledge of the classroom dynamics and setting.  Forty-one third grades students 

returned parent consent and assent to participate in the study.  All students received 

mathematics instruction from the teacher.  The students were in two classes; the first 

class had twenty students and the second class had twenty-two. Each mathematics classes 

lasted approximately two hours once a day.  An African American student who joined the 

second class in late September did not participate in this study but received the same 

instruction and did the same activities as all other students.  The data from this student 

was not a part of the study.  The demographic composition of the participants was forty-

one percent White, seventeen percent Hispanic and forty-one percent Black.  Sixty-one 

percent of the participants were female. The table below describes the demographic 

composition of the participants as designated by the school district’s enrollment records. 

 

Table 4.1Demographics of the participants by gender, race and classroom:  

(M=Male) (F=Female) 

 

 Female (F) Male (M) White Hispanic Black 

Section A 12 8 8 (5F, 3M) 5 (4F, 1M)  7 (3F, 4M) 

Section B 13 8 9 (7F, 2M) 2 (1F, 1M) 10 (5F, 5M) 
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As stated previously, the focus of this study was on the responses of African 

American students. These students represented a narrow majority in the second section 

and were not in the majority in the first section. African American students were in a 

multicultural classroom setting with White and Hispanic students. This was noteworthy 

because research on the use of culturally relevant strategies has been predominately with 

monocultures of African American students, not African American students in 

multicultural classrooms (Ladson-Billings, 2001). The data analyzed in this chapter is 

from the seventeen African American students who participated in this eleven week study 

during the fall semester. 

 Research findings were organized in this chapter by using the research question as 

the heading. Findings that related to the main question about how African American 

students responded to culturally relevant stories in math were answered in sub-sections 

by theme and were then described separately by perspectives; the researcher’s, the 

students’, and the teacher’s.  Themes that could be triangulated were summarized as the 

results that best described how these students responded to culturally relevant stories in 

math.   Findings to the initial secondary question regarding how African American 

students connected to math problems contextualized from the story read in class were 

also organized by themes of significance and were then explained by perspective.  The 

last research question explored the perspectives of the students and relied heavily on their 

open-ended responses to the reflections and the final questionnaire. The results were 

organized by perspective and subdivided by themes of significance. 
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Results to Primary Research Question: How Do Third Grade African American Students 

Respond to Culturally Relevant Stories in Mathematics? 

 

 

First Theme of Significance: Engagement 

 

 African Americans demonstrated engagement with all of the culturally relevant 

stories throughout the study.  The researcher tracked students’ engagement by using a 

protocol for recording and counting behaviors that denote engagement; paying attention, 

reacting to humor, maintaining eye contact with book or teacher, responding verbally, 

and nonverbally reacting while the teacher read aloud the story (See Appendices H).   

Weekly counts of verbal responses were entered into a spreadsheet by student per week 

(See Appendix I).  In the same spreadsheet, the researcher totaled the counts of all verbal 

responses, calculated the percent of students who made a comment, and the average 

number of comments given by week. The specific comments were coded and are 

described later in this section. After week one, the researcher tracked eye contact by 

noting each African American student’s eyes at the beginning, middle and end of the 

story.  The researcher recorded a check if they were looking at the teacher or book and a 

minus symbol if they were not.  The average percent of students who maintained eye 

contact throughout the entire story time was entered at the bottom of the same 

spreadsheet (See Appendix I).    

Students provided their perspectives on being engaged by rating how they felt 

about the story on their weekly survey (question one).  Students were asked to respond by 

circling one of the following statements; “It was boring,” “It was ok,” “It was 

interesting,” or “It was awesome.”  The teacher filled out a similar question that asked 

how she thought students felt about the week’s story. The researcher coded the answers 
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numerically.  The numerical code 1 was used for the response It was boring, 

demonstrating the least engagement.  The code for the responses increased by one until 4 

was assigned to the highest engagement statement; It was awesome (See Appendix H).   

Each week the reflections were collected and the numerical code for each student’s 

response was entered into a spreadsheet by class section (See Appendix J). The weekly 

numerical average for the corresponding rating was calculated, and entered into a 

spreadsheet that described the average responses to the first reflection question for both 

classes for all eleven stories (See Appendix K).  If the reported average was high, the 

researcher determined that students were engaged.  Conversely, if the average plunged 

below 2, the researcher interpreted this to mean the students thought the story was just  

boring and that they were not engaged.  The researcher then compared their weekly 

average ratings with the teacher’s rating for triangulation (See Appendix L).  All scores 

were in the same range, so the researcher understood from the data which stories were 

most and least engaging to African American students. 

At the end of this section a holistic view of the African American students’ 

engagement throughout the study is presented. Data related to students’ overall 

perspective of the stories was found in the responses to the summary questionnaire (See 

Appendix D). The first question on the questionnaire asked students to circle the picture 

of their favorite story and write why it was their favorite on the lines just below the 

pictures. The same was asked for their least favorite.  These responses along with the rest 

of the questionnaire data, was entered into a spreadsheet for analysis (See Appendix M).  

Counts were totaled for each story to determine which stories which stories were reported 

as being most and least engaging to the African American students.  The researcher 
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compared the titles students listed as their favorite and least favorite stories with titles 

that had; (a.) students’ weekly reported highest average rating, (b.) the most counts of the 

numerical code 4: It was awesome, (c.) counts of the most students making a comment, 

and (d.) with the most recorded comments, to determine correlations, and to determine 

consistency in student responses (See Appendix N).  These correlations are described 

later in this section and help to depict an overall picture of the African American 

students’ engagement to culturally relevant stories in math. 

 

 Engagement results from researcher.  The researcher observed during the entire 

math class when lessons using a culturally relevant story were presented. While the story 

was read aloud by the teacher, the researcher observed and recorded students’ verbal and 

nonverbal reactions as they sat on the carpet and listened.  These observations were noted 

on a field protocol designed for observing behaviors consistent with being engaged or 

paying attention (See Appendix G).  After looking at the notes from week one, the 

researcher revised the protocol to cluster engagement behaviors and color code them 

under three categories; enthusiasm, humor, and showing interest.  For example, when a 

student shouted out a comment, the words were written on the protocol under 

engagement and later color coded and counted.  These comments were counted by 

student per week and entered into a spreadsheet to calculate the total number of 

comments, the percentage of students who made these comments and the average number 

of comments per student present that day (See Appendix I).   Other areas noted on this 

protocol were the raising of hands, eye contact, body posture and nonverbal responses. 

 The table below shows how the data was analyzed from both class sections. The 

number of students who uttered verbal reactions to the story ranged from 59%-100%.  
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The average number of students engaged weekly by verbal responses was 76.6%.  Eight 

of the eleven stories had more than 75% of students responding verbally.   

 

Table 4.2 Engagement data from Researcher’s Field Protocols: Students Comments 

during Story Reading 

 

student wk1 wk2 wk3 wk4 wk5 wk6 wk7 wk8  wk9 wk10 wk11 

Red 3 7 6 8 8 9 4 4 6 2 12 9 

Red 4 2 8 2 2 0 0 2 2 0 2 7 

Red 5 5 0 2 3 0 1 1 4 0 4 1 

Red 6 3 1 0 0 1 0 AB 0 0 0 2 

Red 9 1 5 9 0 7 3 6 4 4 3 7 

Red 8 0 2 4 2 AB 1 1 6 3 2 4 

Red 7 2 22 0 4 9 3 4 6 2 4 8 

Red 2 2 2 1 2 AB 0 AB 0 2 0 AB 

Red 1 6 5 7 1 8 4 0 7 3 8 AB 

Red 10 AB 1 0 0 0 2 1 0 0 0 2 

O 7 0 4 5 1 7 0 10 7 3 9 5 

O 4 0 0 2 0 1 0 0 0 0 0 2 

O 5 1 1 5 0 5 2 4 2 8 4 6 

O 6 2 5 5 3 1 1 4 3 2 7 5 

O 3 2 4 2 0 4 0 1 2 3 6 6 

O 2 1 2 1 3 1 0 0 6 1 9 3 

O 1 2 7 3 1 11 5 3 12 0 7 4 

Percent 

commenting 81.3 88.2 82.3 64.7 75 58.8 75 76.5 64.7 76.5 100 

Total 

comments 36 75 56 30 64 26 41 67 33 77 71 

Average 

amount of 

comments 2.25 4.41 3.29 1.76 4.27 1.53 2.73 3.94 1.94 4.53 4.73 

Maintaining 

eye contact n/a 100 87.5 100 86.6 82.3 86.6 94.1 100 94.1 93.8 

AB=Absent 

 

The average number of comments made per story was 52.3 including weeks when 

students body posture showed less enthusiasm (weeks of student benchmark testing).  A 

range of 26 to77 comments were made per story over the eleven weeks.  Five of the 

eleven stories had more than 60 comments.  
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 Most utterances made by students were in direct response to what was read in the 

story or seen in the illustrations.  For example, in the book, Just Right Stew (English, 

1998), a student in each math section asked, “Which one was big mamma? Was that big 

mamma?” demonstrating an interest in the characters.  As the story continued, five 

students in the second section acted out parts of this story as they sat and listened.  For 

example respondent R1and R7 smacked their lips when the character tasted the stew, 

respondent R9 pretended to shake spices into a pot, and the researcher noted “most 

students exhaled with the guests” near the end of the story.  The codes for enthusiasm for 

the story, interest and humor were counted together as engagement because many 

responses could be seen in one of more of these categories.   For example, in the same 

story, R9 noted that “the boy looks funny,” on the last page and several others laughed 

and pointed out other features in the illustrations.  The researcher chose to code this 

humor but this comment could easily have shown interest too, since the character was all 

dressed up and looked very different from earlier in the story.   The purpose of the codes 

was to show different ways that students were reacting to the story and to determine 

whether or not they were engaged.  Counting these comments together was effective in 

determining if students were engaged in the stories.  

 The researcher uncovered several outliers while coding and examining the data 

for patterns from comments during the reading of the story.  Outlying comments were in 

response to social issues, relating the story to their life, or connecting to mathematics.  

The researcher coded these comments and recorded the count by the week and by specific 

student (Also in Appendix I- Column: Comments).  Five students responded to social 

justice issues in week one but this theme did not continue.  Only two students made 
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social justice related comments after week one.  Four students made comments during 

story time in weeks one through three that directly related to their home life.  But this 

pattern did not continue during the read aloud time.  Comments connecting to 

mathematics began in week three when two students made a mathematical comment.  

The number of these comments grew in week seven to represent nearly sixty percent of 

the comments being made having a connection to mathematics.  In week ten all but one 

comment was related to mathematics.  In week eleven every student made at least one 

comment, and ten of the fifteen students present made a comment connected to 

mathematics.  These outlying comments showed that students were engaged in the story 

and that some students were thinking about math in relation to the story while the story 

was being read. 

Comments during the story are presented as one measure of students’ response of 

engagement with culturally relevant stories in math.  Carefully checking body posture, 

nonverbal reactions and eye contact were other ways to measure students’ engagement 

responses.  Body posture data was limited to several students maneuvering to see the 

teacher or book (up on knees was noted consistently throughout field protocol); a few 

students used their arms to prop themselves up (appeared tired) and two students turned 

around to see the person commenting.   Nonverbal notes described some students acting 

out parts of the story with the character.  For example, several students mimicked stirring 

a pot as the teacher read about a character adding an ingredient to the stew. In contrast, 

no significant data existed in body posture or nonverbal reactions that showed disinterest 

or disengagement during the story. 
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Eye contact is an essential measure of student engagement during a read aloud.  

The percent of students who maintained eye contact throughout the story ranged from 

82.3 to 100%.  The researcher noted in the comment section of the engagement protocol 

that students who did not maintain eye contact at each check point still made comments 

(See Appendix I).  The average percent for the number of students’ weekly maintained 

eye contact throughout the story was 92.5%. 

Data from the researcher’s protocols demonstrated engagement through 

recordings of student comments, frequency of comments, eye contact, posturing and 

nonverbal reactions. Students had the opportunity to express how they felt about each 

story in their weekly reflection.  Students’ perspectives were demonstrated by their 

ratings of the stories.  Stories that rated high were accepted as engaging students, and 

stories with low ratings were accepted as stories that were not engaging.  

 

 Engagement results from the students.  Since the participants in this study were 

third graders, their reflections included circling answers instead of writing.  There were a 

few English as a Second Language students in the participant pool and several students 

with low reading abilities, so responses had a corresponding face to ensure every student 

could understand them.  The teacher also read the choices aloud for several weeks.  The 

researcher assumed children were not engaged in a story they circled as boring or ok and 

that students were engaged in a story they circled as interesting or awesome.   

As described earlier, student responses to the reflection questions’ were coded and 

the average of each week’s ratings were entered in a spreadsheet by class (See Appendix 

J).  These class responses were totaled in a separate spreadsheet to isolate the responses 

for question one:  “How did you feel about the story?” and included the counts for each 
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weekly rating (See Appendix O).  The table below portrays how student responses were 

numerically coded, counted, and averaged for each week by class. As detailed earlier, a 4 

represented It was awesome, a 3 It was interesting, a 2 It was ok, and a 1 was identified 

the response, It was boring.  

 

 Table 4.3 Numerical Coding for Student Response of How They Felt About the 

Story 

 

Week Class One     

counts 

of #4 3's 2's   

Class 

Two    

counts 

of # 4's 3's 2's 1's 

1 3.857 6 1 0   3.5 6 1 0 0 

2  3.428 4 2 1   3.7 9 3 1 0 

3 4 7 0 0   3.3 6 2 1 1 

4 3.857 6 1 0   3.6 8 1 0 1 

5 4 7 0 0   3.875 7 1 0 0 

6 3.833 5 1 0   3.8 9 0 1 0 

7 3.142 4 2 2   3.5 4 4 0 0 

8  3.833 5 1 0   3.5 6 3 1 0 

9 3.571 5 1 1   3.666 7 1 1 0 

10 3.571 4 3 0   3.5 4 4 0 0 

11 3.571 4 3 0   3.625 6 1 1 0 

Total 

 

57 15 4   

 

72 21 6 2 

Average 3.697     3.597     

 

 

The average rating for all stories was 3.66 and the range for all stories was 3.32 to 

3.94.  This demonstrates that the participants as a whole were engaged in the stories 

because the range was above the numerical code for interesting. There were 177 

responses to question one (due to eleven absences during the semester).  Of these 

responses, 72.8% were awesome, 20.3% were interesting, .56% were ok, and .01% were 

boring.  The number of responses of interesting or awesome was 165 demonstrating that 

93.2% of the participants thought all stories were engaging.  Three students responded ok 

to one of the stories. Only R19 and R21 (both females) responded ok to two stories. R19 
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responded ok to sports stories; one about basketball, and the other about baseball.  R21 

responds ok to two stories with female leads; one humorous, and the other inspiring.  R21 

also responded boring to the baseball story even though the lead character was female 

and her female peers responded to this during story time.  Since the counts for interesting 

and awesome were high, the mean rating was above interesting, and only one student 

responded negatively to one story, the researcher concluded that students self-reported 

their engagement in the culturally relevant stories during mathematics.   

To verify the connection between rating the story and engagement, the researcher 

examined the data from an open-ended question on the same weekly reflection that asked 

the students about their opinion on using the story next year.  The researcher connected a 

recommendation for using the story again as affirmation that they were engaged in the 

story themselves. The written response data validated that 96% of students stated that all 

stories should be used again (See Appendix P).  Only three students did not recommend a 

story.  A female respondent in the first section and male respondent in the second section 

did not recommend the story, Salt in His Shoes (Jordan & Jordan, 2000).  The male 

stated, “No, because they (the upcoming class) didn’t like playing basketball.”  The 

female respondent, who was an outlier in rating the stories, remained consistent by not 

recommending the same two stories she rated as boring.  Interestingly, 38% of the written 

responses affirming the use of the stories described something to do with learning, 

whereas only 18.8% identified reasons to use the stories again for fun or because of 

humor.  Most of the remaining responses stated a liking for the story or connection to the 

activity that correlated to the story. 
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The third perspective in the math classroom was the teacher.  The teacher’s view 

of how students responded was important to confirm that the authority in the room had 

similar results to those of the researcher and the students because the teacher makes the 

decisions about curriculum and instruction for future lessons.   

 

 Engagement results from the teacher.  As described in the introduction to this 

section, the teacher completed a weekly reflection very similar to the students’.  The 

teacher also included reflection notes as connections to the story were made throughout 

the semester as ‘Future Observations’.  The researcher assigned the same numerical code 

used in the students’ reflection data to code the teacher’s data for questions one, two and 

three.   Reflection Question 1 asked how the teacher thought students perceived that 

week’s story.  The numerical data was entered in a spreadsheet and compared with the 

average responses of the students’ reflection data by week (See Appendix Q).  

 As indicated in the table below, the teacher’s average response for all stories was 

3.36 which falls in the it was interesting to it was awesome range.  This was consistent 

with the students’ mean rating of all stories (3.64). The difference between the teacher 

rating per week and the students’ average rating was examined.  The largest difference 

(1.32) was in week seven, My Rows and Piles of Coins (Mollel, 1999), a story of a young 

boy who worked and saved for a bike in the 1960’s in Tanzania, Africa.  The students 

rated this story at 3.32, which was in the It was interesting to It was awesome range, even 

though this was the lowest ranking for all stories.  This was the only story the teacher 

rated as a two, It was ok.  The teacher’s written reflection on this story stated that 

“students were not as engaged in the setting of the story and the culture of the boy (rural 

village).”  The teacher’s data continued to match the student data for this question with an 
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average difference of only .28.  For every story except week seven, the data was in the 

same range. The teacher thought all stories, except week seven, engaged all students and 

verified how students felt about the stories.  

 

Table 4.4 Student and Teacher Responses to Reflection Question One by Numerical 

Coding 

 
Week  Student 

responses 

Teacher 

responses 

Difference 

in response 

wk1 3.6785 3 0.6785 

wk2 3.564 4 -0.436 

wk3 3.65 4 -0.35 

wk4 3.7285 4 -0.2715 

wk5 3.9375 4 -0.0625 

wk6 3.8165 3 0.8165 

wk7 3.321 2 1.321 

wk8 3.6665 4 -0.3335 

wk9 3.6185 3 0.6185 

wk10 3.5355 3 0.5355 

wk11 3.598 3 0.598 

average 3.646773 3.364 0.283136 

 

 In a final interview the researcher asked the teacher to define her perspective of 

how African American students responded to culturally relevant stories in mathematics. 

The teacher described how some students were “responding emotionally by commenting 

on their own similarities to the situations of the characters.”  The teacher also noted 

students’ emotional reactions to past struggles of African Americans in the story Wilma 

Unlimited (Krull, 1996) and “how fairness was not a consideration in past history.”  

These responses were similar to findings coded responding to social issues and 

connecting to home or culture, in the researcher’s field note data on how students 

responded during the story time.   
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 The teacher also described students as demonstrating active listening and visual 

engagement during the story.   The teacher described how “students’ eyes were glued to 

every illustration that helped (them) visualize the anticipation of the character’s next 

move.”  This response closely matched data in the researcher’s field notes that 

demonstrated students maintained eye contact and were actively engaged in the story. 

Since students responded (as a whole) that the stories engaged them by rating them 

positively and the teacher confirmed this with her perspective, the researcher concluded 

that students responded to the culturally relevant stories with engagement. But was the 

perception that students were engaged in stories throughout the study validated in 

students’ responses on the final summary questionnaire? 

 

Holistic Depiction of Engagement throughout the Study 

 

The researcher was overwhelmed by the amount of students (nearly all) who, at 

the end of the study, were dismayed that they would not be hearing a story a week 

anymore in math class. The researcher received thank you notes that stated how they 

really enjoyed the stories and activities in mathematics. These actions further confirmed 

from the researcher’s point of view that students were engaged in the stories during math. 

But did the other points of view concur?  

The researcher assumed that the stories students identified as their favorite 

engaged them the most.  The first item on the students’ summary questionnaire asked 

them to identify their favorite story by circling the photo of that book cover.  So many 

students commented aloud that they did not have one favorite that the teacher and 

researcher agreed to have students circle and number their favorite stories.  Two stories 

had the highest count for favorite story; the first was Just Right Stew (English, 1998), the 
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second was Salt in His Shoes (Jordan & Jordan, 2000) with votes from all boys. Student 

responses as to why this story was their favorite varied greatly.  The most common 

comments were related to humor in the story, liking sports, or eating or making food.   

The next question in the summary questionnaire asked students to put an X on 

their least favorite: few responded.  Three students marked an X on My Rows and Piles of 

Coins (Mollel, 1999) but did not explain in writing why it was their least favorite.  The 

data disclosed that two students marked Lucky Beans (Birtha, 2010).  In the written 

portion one stated “the activity was boring but I liked the story,” while the other 

mentioned piles of beans and counting, indicating the students were responding to the 

activity, not the story. Three other stories had one count for least favorite; Salt in His 

Shoes (Jordan & Jordan, 2000.), Auntee Edna (Smothers, 2001) and The Chicken Chasing 

Queen of Lamar County (Harrington, 2007). Most students indicated, by leaving this 

section blank or writing “I didn’t have one,” that they did not have a least favorite.  

Eighty percent of students did not identify a least favorite.  Students’ lack of identifying 

their least favorite story, and struggling to choose just one favorite story to circle on their 

summary questionnaire supported the researcher’s conclusions from weekly data that the 

African American students (as a whole) were engaged with all stories.  

The researcher compiled a list of the top favorite and least favorite stories from 

the questionnaire data.  This data was compared to the top stories in order of; 

participation (the highest number of students making comments during story time), 

amount of total comments, highest reflection scores, and the highest count of It was 

awesome to identify correlations (See Appendix N). The researcher determined there was 

not a correlation between the number of comments, or the number of students made 
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comments during the story, and how they felt about (liked) the story.  Gettin’ Through 

Thursday (Cooper, 1998) was the only story in the top four that has a high volume of 

comments. The least liked story did not have a low amount of comments or low number 

of students who made comments, further validating no significant correlation between the 

verbal utterances made during story time and how students responded to the story overall. 

Using data from the weekly student reflections the researcher concluded that most 

students felt that all stories were interesting or awesome.  The average student rating for 

every story was in the interesting to awesome range. The top four stories were confirmed 

as favorites by looking at the highest average rating per story and by the count of how 

many ‘awesome’ ratings the stories received from students.  Conversely, My Rows and 

Piles of Coins (Mollel, 1999) was confirmed as the least favorite because this story had 

the lowest average rating and the fewest counts of awesome.  The correlations in this data 

set further supported African American students’ engagement in all culturally relevant 

stories and indicated reliability because students’ summary responses were consistent 

with their weekly reflection responses.  My Rows and Piles of Coins (Mollel, 1999) was 

the least favorite but still engaged students in making comments during story time and 

had a rating in the interesting to awesome range. 

 Data results from all perspectives confirmed students were engaged with all 

culturally relevant stories during math, and that their engagement was demonstrated in 

several ways.  Field notes described how students engaged by commenting and reacting 

nonverbally during the story.  Student reflections showed students were engaged because 

on average all stories were rated as interesting or awesome. Students responded that all 

stories used in this study should be used again indicating that they were engaged by them. 
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Students further demonstrated engagement on their summary questionnaire as evidenced 

by their difficulty in choosing a favorite story and how most did not identify a least 

favorite story.  The teacher also recorded how students were engaged in her weekly 

reflections, noting their actions and speech. The teacher confirmed this in her final 

interview with comments on students’ visual engagement and active listening during the 

story. Although demonstrated in various ways, students responded to cultural stories in 

math with engagement during the story time and in their direct reflection of the story.  

Students did not forget about the story because discussions that followed the story and 

occurred throughout the semester often connected back to the stories from this study. 

 

Second Theme of Significance: Students Make Connections during Discourse and 

Personal Reflections  

 

Discourse is talking with a purpose.  In the mathematics classroom teachers 

engage their students in mathematical discourse as an effective instruction practice 

(Walshaw, & Anthony, 2008).  Mathematical discourse includes students describing how 

they solved the problem, justifying their method or solution, and reporting how they were 

thinking.   After reading the culturally relevant story, the teacher tried to include a few 

minutes of mathematical talk related to the weekly math objective to encourage students 

to think about math before they began the work of solving problems related to the story.  

The researcher took notes during these brief times with a protocol to capture as many of 

the students’ statements as possible.  The students also reflected individually in question 

two of their weekly reflection to convey if they felt the story made them think about 

mathematics (even if they did not get to talk about it during the few minutes after the 

story). Students had another opportunity to share their thinking in the fourth survey 
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question which asked students if they thought the teacher should use the story again.  The 

teacher also shared her thoughts on these two questions in her weekly reflections.  

Sometimes discussions continued later in math class or spilled into other mathematics 

times or even into other parts of the day like recess or dismissal.  The teacher recorded 

some of these conversations in the notes section of her reflections.   

Data from all three perspectives was analyzed for emerging themes.  Field notes 

during the discussion times were coded and themes were built and added as the weeks 

continued.  At the end of the study the researcher examined the codes for trends and 

themes.  The student responses to question two and three in their weekly reflection about 

the degree to which the story made them think about math were coded numerically; 1 was 

assigned for the response not at all, 2 for the response it did some,  and 3 was assigned 

for  the response it did a lot.  The numerical data was collected by class section by week 

and analyzed to determine the average degree of impact the students felt the stories might 

have had and to define any existing outliers.  The open-ended responses to question four 

in the student reflections (regarding their perspective on recommending the story for 

future use) were examined for comments about math or thinking in mathematics.  Data 

from the teacher’s weekly response to questions two and three were numerically coded 

exactly like the students’.  The results were analyzed and compared to student results to 

confirm data that supported how students thought the stories helped them think about 

mathematics.  The teacher’s written reflections for question four were analyzed by 

constant comparison with the themes for talk that emerged from the researcher’s data to 

validate or complete the data on how students connected to the stories with mathematical 

talk.  The results for all data on mathematical talk and thinking are presented in this 
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section segmented by perspective.  Conclusions were based on verified themes between 

these perspectives.   

 

Discourse and results from the researcher.  As discussed earlier the researcher 

only attended the classroom on days when a culturally relevant story was presented in the 

mathematics lesson.  On these days the teacher also encouraged a short discussion with 

students where she asked them to predict what correlations there may be between the 

weekly math objective and the story.  The researcher recorded the specific statements of 

the African American students on a weekly protocol (See appendix G).  Students often 

made comments connecting to the story during the teacher’s introduction of the story: 

these were also recorded after week one.  The number of statements was tallied for each 

student per week and analyzed as a whole to determine common themes (See Appendix 

J).  Not all comments were directly related to math so the percentages of comments that 

did relate to mathematics were calculated for each week, and the number of students 

making comments related to mathematics was calculated by percentage each week. The 

table below displays the results of these calculations. 

The range of comments per student was .47 to 1.9 per week.  The average number 

of comments per week per student was 1.1.   The range for the percent of students who 

made comments was 29% to 74% with an average of 45% of students commenting 

weekly.  Comments that connected directly with mathematics ranged from 46% to 100%. 

The average percent of comments directly related to mathematics was 76%.  The 

researcher could not define a trend in the number of students making comments nor the 

number of total comments.  Student comments varied each week with different student 

making comments in different weeks.  The number of comments, or number making the 
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comments, did not indicate a pattern of increase or decrease over the semester.  The 

researcher could not delineate any trends in the percent of comments that connected to 

mathematics except that more than half of comments directly related to mathematics 

occurred in the second half of the study. Other factors that impacted the counts and 

number of responses are explored in chapter five. 

 

Table 4.5 Results from Participation in Mathematical Discourse 

 

Counts W1 W2 W3 W4 W5 W6 W7 W8  W9 W10 W11 

Totals 

number of 

comments 30 27 13 21 21 11 13 16 10 8 20  

Comments 

related to 

mathematics 19 25 13 12 18 5 8 13 9 N/A 16  

Weekly 

average 1.88 1.59 0.77 1.24 1.31 0.647 0.93 0.94 

0.5

8 0.47 1.33  

Percent of 

students 

commenting 62.50 64.70 41.1 35.2 62.5 17.6 28.5 47.0 

35.

2 29.4 73.7  

Percent of 

comments 

relating to 

mathematics 63.33 92.6 100 57.1 85.7 45.5 61.5 81.3 

90.

0 N/A 80.0  
N/A= Not available: The question of connecting to mathematical objective was not asked. 

 

 

Students’ statements that were directly related to math were coded and counted 

for frequency by class (See Appendix R).  Analysis for common math related statements 

led the researcher to develop several codes: quantity counts (how many) or counting, 

measurement, reasoning or problem-solving, and mathematical operations (addition, 

subtraction, multiplication and division).  Frequency counts were totaled for each code by 

week and were compared to the weekly objective to determine trends in sophistication or 

amount over time (See Appendix S).  Comments coded as “connections to mathematical 
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operations” had the highest frequency count with 39 statements, most of which correlated 

directly to the objective for the week.  For example, the objective for week was, “students 

will model addition and subtraction using pictures, words or numbers.”  There were 

eleven comments made during the discussion after the story and they all related to 

addition.  “Add his score,” “Use the number he scored and the rest of his team,” and “add 

up to see how much he grew,” represented a sample of these statements that related to 

addition from the story and matched the objective of week two.  The correlation between 

students’ comments connecting mathematical operations to the story and matching the 

objective occurred in 70% of the all weekly discussions.  Comments coded quantity 

counts and amounts had the second highest frequency: 24 comments about counts were 

given and occurred in 60% of the discussions.   Comments coded measurements had a 

frequency count of nineteen and also occurred in 60% of the discussions but were all 

made before week nine.  The other codes had significantly less frequency; reasoning or 

problem-solving had ten comments, money had six, fractions had three, and sequencing 

had one comment.  Data analysis demonstrated that much of the discussion (an average 

of 75% of comments made during this time weekly) before and after the story centered 

on mathematically connecting the objective with the story. The researcher’s data showed 

students were talking about math in relation to the culturally relevant stories, but did 

students feel that the stories engaged them in thinking about mathematics? 

 

 Discourse and personal reflection results from students.  Many hands were raised 

and not called on during discussion times.  The field note data revealed 50 times during 

the semester when students were not called on to answer during discussion time (See 

Appendix Q).  The majority of hands not called on (38) occurred between weeks six and 
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ten.  Yet all students had the opportunity to share their thoughts in the weekly reflections.  

The second and third question gave students another occasion to express the degree to 

which they felt the story made them think about mathematics and invited them to explain 

(See Appendix B in chapter three).  Question four in the weekly reflections also invited 

students to describe if and why they felt these stories should be used again.  Giving 

students more options for expression allowed the researcher to better understand how the 

story influenced students to think about mathematics.  The data from the individual 

reflection question responses are addressed separately in this section.  Each reflection 

question was designed to capture students’ perspectives about how the stories influenced 

their thinking and talking about mathematics. 

 The second reflection question asked students how they felt the story made them 

think about mathematics.  Reflection Question 2 responses were numerically coded and 

were entered into a spreadsheet weekly according to class section (See Appendix T).  The 

data was analyzed to determine the degree to which students felt the story helped them to 

think about math.  Both class sections’ average responses were very close; an average 

rating of 2.56 for section one, and 2.66 for section two, demonstrated reliability within 

the data and the question. The range for overall weekly responses, 2.38 to 2.91, indicated 

that students felt the stories helped them think about math either a little or a lot each 

week.  Table 4.6 shows the resulting weekly averages and counts for weekly responses.  

 

 

 

 

 

 

 

 



 

103 

Table 4.6 Data Results from Reflection Question Two 

Week Totals:  3's 2's 1's Average rating 

1 10 5 1 2.586 

2 11 5 1 2.564 

3 8 7 2 2.386 

4 8 9 0 2.464 

5 11 3 0 2.786 

6 11 3 2 2.617 

7 9 3 3 2.393 

8 15 1 0 2.916 

9 10 5 1 2.547 

10 11 4 0 2.723 

11 12 3 0 2.785 

Totals 
116 48 10  

Average 

   2.615 

Percent of responses 66.6 27.5 5.7 
 

 

 

Out of a total of 174 responses for Reflection Question 2, 164 circled a 2 or 3, 

conveying that 94.2% of responses indicated that the story had some degree of helping 

participants think about mathematics.  There were six students who respond Not at all for 

one of more stories.  Three stories had two or more negative responses; story three and 

story six had two negative responses, and story seven had three negative responses. Even 

with these three negative responses, results confirmed that overall students felt the story 

in week seven influenced them to think about mathematics because the average rating 

was 2.39; above the It did some response.  Since students responded that the stories 

influenced them to think about mathematics, the researcher explored further.  The third 

reflection question was designed to capture if and how students felt the stories influenced 

their thinking about mathematics outside of school. 
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 The responses to Reflection Question 3 were numerically coded in the same 

manner as the second reflection question.  The responses were entered into a spreadsheet 

by class section per week and comparative analysis between the two sections revealed 

similar results (See Appendix U).  Students in section two had a slightly higher average 

rating of how they felt the stories influenced them to think about mathematics outside of 

school. This difference was not statistically significant (.14).  The overall average rating 

of how students felt the stories helped them think about mathematics outside of school 

was 2.32; just above the numerical code for It did some.  Table 4.7 displays the overall 

results of how students responded to the question, “Did the story help you think about 

math outside of school?”  

 One hundred seventy-three responses were given for Reflection Question 3. Of 

those, 134 were a 2, the numerical code for It did some, or 3, the numerical code for It did 

a lot, demonstrating that 77.4% of students felt the story helped them think about 

mathematics outside of school to some degree.  The number of negative responses for 

how they felt the stories helped them think about mathematics outside of the classroom 

was 16.8% higher than the negative responses for the degree to which students felt the 

story helped them think about mathematics in general.  Possible explanations are 

explored in chapter five. 
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Table 4.7 Data Results from Reflection Question Three 

 
Week Totals:  

3's 

 

2's 

 

1's 

Average 

rating 

1 9 5 2 2.507 

2 9 4 4 2.293 

3 8 8 1 2.393 

4 12 0 5 2.486 

5 9 2 3 2.384 

6 9 5 2 2.45 

7 5 5 5 1.99 

8 8 1 6 1.93 

9 9 4 3 2.381 

10 10 2 3 2.455 

11 9 1 5 2.25 

Average 

ratings 

        

2.320 

Totals 97 37 39  

Percent of 

responses 

56 21.3 22.5  

   

Students had the opportunity in question four on the reflection to share their 

thoughts about whether or not the story should be used again. The researcher designed 

question four to be open-ended and not to lead students toward a math connection but to 

freely allow students to write about what came to mind.  All student responses were 

transcribed and entered weekly into a spreadsheet (See Appendix J, question 4).  The data 

responses for question four were counted and color coded for common themes.  Two 

main themes emerged: connection to learning math and enjoyment.  The disaggregated 

data was transferred to a separate spreadsheet to display the frequency counts of yes and 

no answers by class section per week (See Appendix I), and included the counts of coded 
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data for each week for the two themes. Table 4.8 describes the overall results for 

responses to reflection question four. 

 

Table 4.8 Data Results from Reflection Question Four 

 

Week 

Counts of  

Yes 

Counts of 

 No 

Counts of 

Undecided 

Counts of 

Enjoyment 

Counts of 

Learning 

1 15 0 1 3 7 

2 15 2 0 2 2 

3 16 1 0 4 7 

4 15 1 1 4 6 

5 15 0 0 4 5 

6  17 0 0 4 9 

7 15 0 0  3 8 

8  15 0 0 4 4 

9 16 0 0 2 7 

10 14 0 1 3 7 

11 15 0 0 2 6 

Totals 168 4 3 35 68 

Percent of 

responses 96 0.022  0.017 20 39 

 

 Overall, 96% of students affirmed the use of all culturally relevant stories for 

next year.  There were 175 written responses for this question; comparative analysis 

indicated that 39% of these had connections to learning mathematics.  For example, in 

response to week two’s story, Salt in His Shoes (Jordan & Jordan, 2000), female 

respondent R14 stated “Yes, because it can help you on math and you can probably 

remember that… they’ll probably did math in their life- like basketball.”  Respondent 

R20 summed up his response, “it was a nice story, it will make you think a lot about 
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math.”  Enjoyment of the story accounted for 20% of the written responses.  The theme 

enjoyment included statements like “They will enjoy the story” (Respondent O17), “They 

would scream because they like it too much” (Respondent R17), “It was fun” and “They 

were going to laugh” (Respondent R18), and “Because I think it’s funny” (Respondent 

O19).   

Student responses to questions two, three and four all established that the 

culturally relevant stories influenced on nearly all students’ thinking about mathematics.  

The weekly Reflection Question 2 data indicated nearly all students agreed the stories 

helped them think about mathematics to some degree. During weeks seven and eight the 

average student response to reflection question three about how the story helped them 

think about mathematics outside the classroom dropped just below It did some but out of 

the total responses for the study, more than three quarters of them were affirmative and 

the researcher concluded that the majority of students felt all the culturally relevant 

stories helped them think about math outside of school.  The written responses to 

question four also demonstrated that students connected the story to learning math and 

indicated the importance of enjoyment.  Based on the data results for questions two, 

three, and four, in the reflection data, the researcher concluded African American 

students’ perceived the story helped them think about mathematics.  If the students’ 

perspective is that stories helped them think about mathematic and this is communicated 

to the teacher this knowledge could influence the teacher’s instruction in the future. 

 

 Discourse and personal reflection results from the teacher.  The teacher 

responded to the exact same reflection questions as the students for each week’s story.  

The responses to question two and three were coded exactly like the students and were 
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entered in the spreadsheet alongside student average responses by section for 

comparative analysis (See Appendix L). Question four responses were scrutinized for 

evidence to support themes over time.  Comparative analysis described commonalities 

and differences for the themes that emerged from the student data; connections to 

learning mathematics and enjoyment. 

 The teacher’s perspective on question two revealed a belief that all stories except 

the story in week seven, My Rows and Piles of Coins (Mollel, 1999), influenced students 

to think about mathematics a lot. By rating all other stories as It does a lot, the teacher 

revealed a higher degree of the story’s influence on students’ thinking in mathematics 

than did the students.  Comparative analysis showed the teacher data ranging from .21 to 

.62 higher than the student data except in week seven; the teacher data was slightly lower 

than the students’ perspective in this week.  The analysis defined both the teacher and the 

students as having affirmative responses to how students felt the story helped them to 

think about mathematics.  The small comparison discrepancies were in relation to the 

degree of how much they thought the story helped them think about math; either some or 

a lot.    

The teacher’s responses to questions three and two were identical, resulting in a 

difference of .6 when compared to the average student responses for all weeks.  Again, 

both data sets affirmed that both students and the teacher thought the story helped 

students think about mathematics outside of school. The teacher supported the high 

ratings regarding how stories helped students think about mathematics with written 

weekly responses to question four. 
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 The teacher’s written reflection responses to question four about recommending 

the story for future use were read and reread to code common comments that were 

categorized to determine themes.  Three themes emerged demonstrating what was 

important to the teacher in deciding whether or not to use the culturally relevant story 

again during mathematics.  In order of highest frequency these were; engagement, an 

engaging activity extending from the story, and a presentation of everyday math in the 

story.  Engagement of students through the story was mentioned seven times. For 

example, “The book really kept the interest of the students…” and “students seemed to 

enjoy the different traits of the characters, while trying to figure out the missing 

ingredient,” were both coded as engagement. The teacher cited the activity or problem-

solving record sheet as extending engagement into problem-solving in five different 

weekly reflections.  Comments like, “The egg hunt was creative and great for group 

work,” and “students were engaged…especially to the basketball outside activity,” 

demonstrated the value the teacher placed on extending the engagement into practicing 

mathematics.  The third major theme from the teacher’s perspective was having everyday 

mathematics presented in the book.  The teacher mentions, “The story Wilma R. made 

students think about math in relation to real world experiences,” and “…they were able to 

relate numerous math concepts throughout this read aloud,” as a few examples of how 

stories presented everyday mathematics to students in the stories.   The teacher recorded 

observations throughout the semester and made notes on the back of the reflection sheet 

to correspond to reflections with past stories used earlier in the study. 

The teacher’s written reflection responses described numerous accounts of 

students making connections to the stories later in the semester so these notes were 
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analyzed for common statements to determine themes.  From these accounts, two themes 

emerged; connections to math, and connections to their life and culture.  There were a 

total of seventeen cultural or life experience connections and thirteen mathematical 

connections described in these reflection notes.  For example, in the reflection of Auntee 

Edna (Smothers, 2001), the teacher reflected that “African American girls in my 

classrooms were always telling me stories about how they spent their weekend with 

certain relatives and activities they played.  This book not only made that connection of 

visiting relatives, but playing with hair, games and even being bored or left out.”  In the 

added reflection notes, the teacher stated that the story Gettin’ Through Thursday 

(Cooper, 1998) was brought up in a discussion about money, saving and spending.  She 

also reflected that students connected back to the activity from My Rows and Piles of 

Coins (Mollel, 1999) when reviewing money and multiplication. By noting students’ 

comments and discussions throughout the study, the teacher thoughtfully reflected on 

how students responded to the culturally relevant stories used in mathematics.    

The themes from the teacher’s question four data complemented and expounded 

the themes that emerged from the students’ question four data.  The student theme of 

connections to learning math was complimented by the teacher’s theme a presentation of 

everyday math in the story and was extended by the theme an engaging activity or 

problem-solving because students engaged in the lesson during the activity and a few 

commented that the story should be used next year because the class will get to do or eat 

something that was related to the math activity.  The students’ expression of enjoyment as 

a theme for using the story next year was validated by the teacher’s theme of having 

students engaged in the story.  Both the teacher and the students agreed that all culturally 
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relevant stories should be used again to teach mathematics because of the potential for 

learning mathematics and enjoyment. 

 

Holistic View of Student Discourse and Personal Reflection 

 

In conclusion, all perspectives supported the overarching theme that students 

discussed mathematics in relation to the story and that the story helped students think 

about math.  Evidence from the field notes indicated that an average of 75% of comments 

made before or after the story related to mathematics.  The teacher mentioned in her 

extended reflections how students referred back to stories during other mathematics 

classes.  The students mentioned mathematical learning in 39% of the responses as a 

reason to affirm using the stories next year.  Many students did not speak out in class yet 

the data indicated that they made connections to mathematics internally.  Students 

expressed their perspectives of how the stories helped them think about math in 

responding to Reflection Questions 2 and 3.  The stories in mathematics overwhelming 

helped the students think about mathematics; 94% of student responses confirmed that 

the story helped them think about mathematics.  The teacher’s perspective on Reflection 

Question 2 revealed that all stories helped students think about mathematics.  The 

majority of students responded to Reflection Question 3 that the story helped them think 

about mathematics outside of school each week.  The teachers’ response to this question 

was affirmative but slightly higher.  The researcher concluded that the stories helped 

nearly all students think about mathematics to some degree and helped the majority of 

students think about mathematics outside of school.  Students responded to the culturally 

relevant stories in mathematics by talking and thinking mathematically.  
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 By analyzing both students’ talk and thinking, the researcher concluded that 

some themes were closely related or even intertwined.  For example, student data on the 

summary questionnaire revealed how students made home connections to some of the 

stories.  The teacher reflected students connected parts of the story to their personal life 

and/or culture as evidenced by their conversations later in the semester.  So the theme of 

making home connections during conversations with each other was closely related to 

how students reported on which story connected to them the most.  Other themes that 

seem to overlap or intertwine were enjoyment and engagement with discussion and 

thoughts.  Students who reflected enjoyment or rated a story highly would probably 

continue to be highly engaged in the discourse and thinking that followed.  This trend 

was true for nearly all students as data showed high enjoyment and engagement in the 

stories, followed by discourse with the majority of comments relating mathematics to the 

story, and a high percentage of students confirming that stories helped them think about 

math.  The researcher examined the data to see if students applied their engagement and 

thinking to solve mathematics problems related to the stories. 

 

Secondary Research Question One:  How do African American Children Connect to 

Mathematical Problems When They Are Contextualized by African American Stories? 

 

Comparative analysis of data from student work (record sheets) and the 

researcher’s field notes on the problem-solving protocol resulted in five codes; 

frustration/asking for help, lack of reasoning, ability to explain, demonstrating 

understanding (talk or drawings), and persistence in finding solutions.  From these codes 

two themes emerged.  The first theme demonstrated students’ persistence by looking at 

the frustration counts, requests for help and effort in solving problems.  The second 
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theme illustrated students’ understanding by examining the lack of reasoning counts, and 

occurrences of explanations or demonstrations of ability. These codes were validated by 

comparing the researcher’s field notes on the problem-solving protocol to the work 

students completed during problem-solving time in class, which occurred after hearing 

the culturally relevant story.  

 

 First Theme of Significance:  Students’ Persistence 

 

 The researcher used a problem-solving protocol to record statements and actions 

of students during the time they worked on problems each week (See Appendix V).  The 

researcher attempted to hear and see as much as possible while all students worked at 

tables simultaneously.  The protocols were reviewed weekly and coded for common 

elements.  These codes changed slightly and persistence was added in week 6 and earlier 

records were examined again for descriptions that aligned with persistence.  The 

researcher refined the codes by comparing all protocols and developed two themes; the 

students’ personal persistence and their ability to demonstrate understanding.  The first 

theme of students’ persistence was defined by actions and statements that established a 

student’s effort in persisting to solve a problem by; getting help, trying more than one 

strategy to solve a problem, or reworking the problem for accuracy.  

 

 Persistence results from the researcher’s protocol.  The researcher noted that 

through week seven students were asking for help before they started to problem solve.  

For example, in week two the researcher reflected “Most students were begging for help 

and did not seem to want to think on their own.  Students were constantly asking for the 

teacher or researcher to “check” their answer.”  Data coded frustration/asking for help in 
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the protocol were counted by week and entered into a spreadsheet with the counts for all 

coded data from the problem-solving protocols (See Appendix W).  The researcher 

recorded 37 times in the first seven weeks that students asked for help before working on 

their own or starting a new problem. In weeks eight through eleven most students 

requested help during their work, after they have already reworked a problem. The 

researcher recorded a total of only six requests for help in weeks eight through eleven.  

Many variables contributed to students’ requests for assistance and are discussed in 

chapter five.  The researcher recorded only those actions personally witnessed, and as the 

researcher could not be at each individual’s desk to observe all problems as students 

worked, completed student work was essential in building the theme of students’ 

persistence. 

 

 Persistence results from the students’ work.  By examining students’ work the 

researcher took an individual look into each student’s effort. Students’ work 

demonstrated that students’ persistence grew over the semester (with the exception of 

weeks four and ten).  Through comparative analysis of students’ work, two codes were 

developed to describe students’ persistence.  When students erased their work and 

rewrote their work differently, the researcher wrote the coded R for reworking the 

problem. Reworking the problem described persistence because the student had made at 

least a second attempt to solve the problem.  When students wrote down more than one 

way to solve the same problem, the researcher labeled the problem with an M for using 

more than one strategy. Using another strategy described students’ persistence because 

the student had taken time to verify or correct their work by employing a different 

strategy to solve the same problem.  When either of these codes appeared more than once 
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on the same work page, the code received a plus sign to indicate multiple attempts.   For 

example, a work page that had three problems coded M received M+.  These codes were 

entered into a spreadsheet for analysis of frequency and to explore patterns found in 

students’ work (See Appendix P).  Table 4.9 highlights the weekly totals of students’ 

persistence as demonstrated with reworking the problem and/or trying more than one 

strategy. 

 

Table 4.9 Data Results from Students’ Work  

 
Week Percentage of students 

who reworked at least 

one problem.  

Percentage of students who tried 

more than one strategy to solve at 

least one problem  

Percentage of students who 

reworked and/or tried more than 

one strategy to solve at least one 

problem 

1 53 82 100 

2 47 59 100 

3 76 53 100 

4 100 94 100 

5 80 60 93.3 

6 35 76 100 

7 53 80 93.3 

8 35 76 100 

9 47 76 100 

10 31 25 56.2 

11 67 93 100 

 

 

Students’ work showed an average of 56% of students rewrote at least one 

problem per week and that 70% of students tried more than one strategy for at least one 

problem per week.  Week four had the highest percentage of evidence for student 

persistence with 100% reworking a problem and 94% demonstrating more than one 

strategy to solve a problem.  Week ten had the least evidence of persistence in problem 

solving.  The teacher’s reflection for this week noted that section one, “got a little 

confused with the beans,” and most students’ work for this week reflected completion of 

only a few problems.  Students’ work demonstrated more students use more than one 

strategy in the later part of the study: at least 76% of students used more than one strategy 
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to solve at least one problem per week during weeks six through eleven (with the 

exception of week ten). The researcher concluded that in general student persistence grew 

over the semester and was demonstrated with reworking problems or using more than one 

strategy to solve problems related to the culturally relevant stories.  

 Persistence by students was evident in data from the researcher’s problem-solving 

protocol and the students’ weekly work.  Reworking problems and trying more than one 

strategy to solve a problem was verified by the researcher’s data that showed students’ 

persistence in requests for help (instead of guessing or skipping problems) and by erasing 

and reworking problems. The teacher agreed: students at the beginning of the study 

wanted help before they even started but by the end of the study assistance was mainly 

requested when students were stumped or frustrated by trying different ways and still not 

getting a reasonable answer. 

 

Second Theme of Significance: Students’ Understanding 

 

As described earlier in this section, the researcher analyzed the data from 

observations during work times and developed five codes.  Three of these (lack of 

reasoning, ability to explain, demonstrating understanding) were combined to illustrate 

students’ understanding of mathematics concepts while problem-solving.  Understanding, 

in contrast to memorization, demonstrated how students were more involved with the 

problem than merely following problem-solving steps and indicated students’ ability to 

defend their work.  

 

 Results from Researcher’s protocols.  Observed student actions that displayed a 

lack of understanding were counted by week and tallied (See Appendix O).  The data did 
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not present any clear patterns or trends for students’ understanding.  The data showed a 

lack of reasoning, explanations and demonstrations of understanding (usually by 

drawing) all in the same lesson and often by the same student but this pattern was not 

consistent by student or per week. The data for several weeks, especially toward the end 

of the study, indicated that students’ explanations and demonstrations of understanding 

problem-solving increased, but not in week eleven.  For example, in week nine, eight 

students asked for help or received scaffolding to solve the problems, yet twelve students 

explained or demonstrated their understanding by the end of the lesson.  The data in the 

protocol suggested students were gaining understanding as they worked through the 

problems for the lesson and that some students were building their understanding of how 

to solve problems from week to week. 

 

 Results for students’ work.  Evidence from the students’ work showed that many 

students reworked their problems or tried another strategy for solving problems and came 

to a better understanding of how to solve problems when they finally arrived at plausible 

solutions or correct answers.  For example, in a problem asking students to sell sweet 

potato pies to earn 75 dollars, like the characters in the story had to do to save their farm, 

respondent R13’s work showed erasures and three different strategies before arriving at a 

solution that was equal to or more than a $75 profit.  She first drew 19 circles (the 

number of students in the room) to represent pies and labeled them by tens and wrote 190 

at the top.  Then she wrote 19 x 3 to account for the cost of the ingredients per pie but she 

could not use the standard algorithm so she wrote 19 +19+19= but could not perform the 

calculations mentally.  She made three large circles and 19 marks within each circle and 

counted them.  Then she wrote 57 under her repeated addition problem of 19s.  The 
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researcher’s notes stated R13 said “I got 190, and I take away $57 for ingredients?” She 

then tried to subtract using a drawing for hundreds, tens and ones but erased it and wrote 

the standard algorithm using regrouping to subtract.  She added the dollar sign to the 

difference and seemed satisfied that her solution was above the required $75 profit.  

Student work showed that students went back and forth between understanding how to 

solve problem and not understanding. Like R13, many students broke down calculations 

into familiar ways (like repeated addition for multiplication) or drew pictures to count or 

make sense of the problem.  Further examples of students demonstrating understanding 

were; making a chart, drawing out the characters, money, or object from the story, using 

counts, making tallies, and arrays. Overall, most answers were correct or plausible and 

demonstrated that most students understood how to solve most problems.  

Students’ responses to problems based on the culturally relevant stories 

demonstrated a flow toward understanding how to solve problems on their worksheets. 

Evidence from the researchers’ protocol data and student work revealed how students’ 

persistence seemed to help them overcome a lack of understanding by reworking the 

calculations and/or trying a different strategy. The amount of effort was visible in 

students’ work and many correct answers, and plausible solutions demonstrated that 

students had some understanding of how to solve problems related to the stories.  

 

Secondary Research Question Two:  What are African American Students’ Perceptions of 

the Cultural Relevance of African American Stories in Mathematics? 

 

An understanding of students’ perceptions of the cultural relevance of the stories 

was attempted through questions in the students’ weekly reflection and in a focus group 

near the midpoint of the study.  The focus group responses did not provide appropriate 
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data so another attempt to solicit their perceptions was made in the summary reflection.  

The researcher and teacher also reflected on students’ attitudes and countenance when 

hearing or talking about the stories, or characters. In weekly reflections, the teacher made 

notes when students referred back to characters or a story in relation to themselves or 

their culture. As described in the introduction to this chapter, this section was divided by 

perspective and then by themes. 

 

Results from Student Reflections.   

 

Students were asked at the end of their weekly reflections (question five), “Does it 

matter to you that the main characters were African American?”  Their answers were 

transcribed weekly and are part of the spreadsheet in Appendix J.  The responses were 

examined for commonalities and the researcher developed themes and issues by pattern 

matching. The data results were described by analyzing students’ written and verbal 

responses as one data set, and the teacher’s and researcher’s insights (as agreed on in 

discussion in the final interview) as another. Then the two data sets were compared to 

determine overlapping themes and common understandings of students’ perspectives of 

cultural relevance to the stories. 

 

Theme of significance: indifferent on the surface.  As the researcher compared the 

responses of Reflection Question 5 from week to week, three commonalities were noted.  

These were coded as: showing indifference, having an awareness of same race, and not 

understanding the question.  Many students appeared to take issue with Reflection 

Question 5 (discussed further under the teacher and researcher insights), and at week 

three an alternative question was offered to students who did not want to answer this 
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question.  Their alternative was, “Did you connect to the story? Why or why not?” A total 

count of students’ negative, positive, undecided or blank response was recorded from 

weekly counts.  Table 4.10 displays how student responses were categorized and provides 

samples of written responses from each week.  

Students answered yes more frequently if they could make a connection and 

avoided Reflection Question 5 about the ethnicity of the characters.  Of those who 

answered this question in week one, all responded that it did not matter to them that the 

characters were all African American.  R16 responded, “No, because we were all friends 

because of Martin Luther King, Jr.,” and three other students responded it did not matter 

what color you were.  More than a third of negative responses showed indifference to 

race having any merit to them.  Several of these responses referenced freedom, fairness, 

or Martin Luther King Jr. and supported that students may have felt the question as a 

challenge to their stance on tolerance, or equality. Most students did not interpret this 

question in reference to cultural relevance or as affirmation to the lives of African 

Americans.  Most students chose to ignore this question and tried to make a connection to 

the story.   

Most of the connections students wrote about were to circumstances in the story; 

liking what the character likes or having family with similar names or interests. Starting 

in week two, with one student’s comment of having the same number in basketball as 

Michael Jordan, connection responses reached a peak in week five with 100% of the 

responses being connections instead of answering the original question about the 

characters all being African American.  Connection responses accounted for over 80% of  
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Table 4.10 Responses to: Does it Matter to You that the Characters were African American? 

 
Week Yes, it does matter  

or     Yes I connect. 

No, it doesn’t 

matter. 

Undecided but 

wrote response. 

Left question 

blank. 

Examples 

One 

6 10 0 1 

“No, because it was not about the look.” 

“No, it doesn’t matter to me because everybody was different.” 

Two 

7         1 5 1 3 

“No, because he was a very joyful boy…” 

“Yes, it matters because it reminds me of my cousin.” 

Three 

3        5 7 3 1 

“Yes, it matters because they were special.” 

“No, we were Black, they were Black.” 

Four 

 1        8 6 4 0 

“Yes, I love baseball and my cousin BJ plays.” 

“Yes, because my friends think I can throw or hit good….” 

Five 

0         7 4 3 3 

“No, the main characters were just a family with husbands and 

wives.” 

“They like to cook for people birthday and I did too.” 

Six 

2          10 4 4 1 

“No, but it reminds me of Meet the Browns (TV show).” 

“Yes, they remind me of my granny, she liked to cook…” 

Seven 

 4            4 7 1 3 

“No, because everybody was free because Martin Luther King, 

Jr.” 

“Yes, because they were the characters.” 

Eight 

5           4 6 0 2 

“No, it doesn’t matter to me if I’m Black or White.” 

“Yes, my g-ma has a farm….” 

Nine 

3           4 9 1 1 

“No, that’s not fair to white people.”  

“Yes, because they were people that we love and because they 

were Black.” 

Ten 

4            2 4 4 3 

“No, but it does make me feel better.” 

“Yes, because some people can make fun of them.” 

Eleven 

3           0 10 1 3 

“No, it’s a free country.”  

“No, I’m Black.” 

Totals: 83     (54%) 72 22 21  
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the affirmative comments in weeks four and six but did not relate specifically to any 

cultural aspects found in the books.   Some examples were; “I have a connection because 

every time I go to granny’s house I have a surprise” (R16), “I like to bake teacakes” 

(R21), and “He saved his money, I save my money too when I need something” (O17).  

Students made connections but it was not clear if they saw these as culturally relevant or 

just circumstantial similarities.  

An outlier within the data was student response data about the race of the 

characters.  Only nine comments from a few different students identified themselves as 

Black like the characters or identified the characters as Black like them.  Several other 

comments referred to the lack of African Americans in the book and one even said of the 

story in week five that the he thought the characters were Mexican. Not identifying with 

the race of the characters or the characters as the same race as themselves led the 

researcher to believe that the students were indifferent or wanted to appear indifferent to 

the cultural relevance of the stories. Some students had difficulty accepting the terms 

African American and Black as synonymous terms or expressed confusion.  In week one, 

O18 said, “because some people were African in real life,” and another says, “I thought 

they were Americans” (R17). When asked in the summary questionnaire what all stories 

had in common, six of the seventeen students did not list that all the stories have African 

American or Black characters (See Appendix M).  Only one student responded that a 

possible reason for the stories was to “tell us more about Black people,” in response to 

“What did you think these book were chosen for your math class?” (See Appendix M).  

This lack of identifying race as a major theme supported students’ perspective as 

indifferent or wanting to appear indifferent.   
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Student responses from the summary questionnaire.  The researcher noted that 

one of the sub-themes in engagement was the students’ comments in making connections 

to themselves, their home life, or culture. The teacher mentioned students making 

connections to home life or culture in weekly reflections of students’ discussions after the 

story.  The third item on the summary questionnaire asked students to circle which story 

they felt most connected to or most represented them. Answers that corresponded to their 

personal life provided internal reliability for this sub-theme of engagement by personal 

connections.  All participants circled a story for the question, “Which story character(s) 

seemed most like you or your family?”  This data indicated that students may have 

perceived the stories as having some cultural connections to their lives. Overall, only five 

stories were circled. Students made connections to playing basketball, eating, making and 

selling food, lacking money, and noticing familiar names and family customs. Table 4.11 

describes a summary of students’ choice of story as the one that connects or represents 

them best, and their comments. 

These written comments describe connections to the personal lives of students 

outside of school and similar connections were echoed by the teacher in weekly 

reflections. The teacher noted students’ connections to cultural aspects and activities.  For 

example, her reflection of the lesson with Auntee Edna (Smothers, 2001) included a 

description of how students talked about doing hair and staying with relatives for the 

weekend.  This data supported that students may have perceived the cultural relevance of 

the stories in discussions with each other in reference to the culturally relevant stories. 
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Table 4.11 Responses to “Which Story Character(s) Seemed Most Like You or Your 

Family?” 

 

Story Title Comments written 

Salt in His Shoes (Jordan & 

Jordan, 2000) 

Circled by 5 students: 

“Me and my uncles plays basketball.” 

“Because my whole family loves Michael Jordan.” 

“I play basketball.” 

“My sister, brother and me play basketball.” 

“Me and sis play basketball on the same team.” 

Just Right Stew (English, 

1998) 

Circled by 4 students: 

“It relates because me and my grandma love making stew 

and like eating it too.” 

“They had made stew for the whole family like we did at 

our house.” 

“..and we ate some just right stew and it was good.” 

Sweet Potato Pie (Lindsey, 

2003) 

Circled by 4 students: 

“We always eat sweet potato pie …” 

“My mom makes great sweet potato pie.” 

“Because my grandma and me would try to sell sweet 

potato pies to people.” 

“We love making and eating pie.” 

Gettin’ Through Thursday 

(Cooper, 2000) 

Circled by 2 students: 

“Like we have to wait to (go to) the store and go get some 

food and we got to wait for those days that’s not store 

day.” 

“They have less money, we did too.” 

Auntee Edna (Smothers, 

2001) 

Circled by 2 students: 

“I have an aunt named Edna.” 

“Because my family likes to did hair and eat tea cakes 

too.” 

 

 

Results from the Researcher and Teacher Insights 

 

 The teacher and researcher validated insights through discussions in the final 

interview. These insights were accepted as themes of how the teacher and researcher 

believed students perceived the cultural relevance of the stories; students did not interpret 

the question as asking about culture relevance and responded with emotion, students took 
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issue with the label African American, and students were aware but did not want to 

acknowledge any difference in color.   

 Students seemed to react with displeasure to the question about the significance of 

the characters being African American.  Both the teacher and researcher agreed that this 

was unexpected and tried to explain that the question was not about tolerance or fairness. 

Students’ voices grew louder in the discussion about the question.  R13 described how it 

affected her personally, “No, because I didn’t like making fun of people and also I’m 

African American and it’s not supposed to matter what color you were.”  In week two she 

responded again in her written reflection with emotion, “No, I’m that color and it doesn’t 

matter what you are on the outside it matters what’s on the inside.  And I’m not just 

saying that because I’m black. Mmmmmmm.” 

 Students also took issue with the label African American and told the teacher how 

they were Black, not African American, because they were not African. This led to a 

discussion with the sole African American teacher on campus who confirmed this as the 

prevailing identity and reasoning of African Americans (Blacks) in the community.  The 

researcher and teacher tried to help students see the question was asking how they feel 

about the characters being Black (African American), and still students either generally 

responded that it did not matter or avoided the question and tried to make a connection 

instead.  However, students made many comments during the story that were recorded by 

the researcher in field notes, and they talked to each other about the cultural aspects of 

the story later on as recorded by the teacher in weekly reflections.  The teacher and 

researcher concluded students did not want to appear as being especially impacted by the 

culture or race of the characters in the stories.  Both the researcher and the teacher agreed 
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that students had positive perspectives of the cultural relevance of the stories but did not 

know how, or did not want to verbalize or write their feelings because race seemed to be 

a sensitive issue. 

 

Conclusions 

 

 Results from all data sources confirmed that all students responded to all the 

culturally relevant stories in math with engagement.  Students demonstrated engagement 

with eye contact, paying attention behaviors, comments and nonverbal actions during the 

story time.  Nearly all students reflected that they viewed all stories as interesting or 

awesome and this was interpreted as students seeing themselves as engaged in the stories. 

The teacher’s perspective reflected that students enjoyed the stories and actively engaged 

by making connections to aspects in the story. Evidence from the student, teacher and 

researcher data sets strongly supported that African American third graders exhibited 

engagement in response to culturally relevant stories in mathematics. Student 

engagement has bearing on designing curriculum and instruction, and possible 

implications of using culturally relevant stories in mathematics are explored in depth in 

chapter five. 

 Data analysis of student and teacher reflections showed that engagement in the 

culturally relevant stories helped students think about mathematics to a high degree and 

also helped students think about mathematics outside the classroom. The majority of 

students perceived all stories as helping them think about mathematics. Except for week 

seven, the teacher’s perspective matched the students’ in confirming how students 

exhibited comments and behaviors that demonstrated thinking about mathematics in 

relation to the story.  Data from the weekly reflections plus the researcher’s observations 
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during discussion times described students as talking about stories by making many 

connections related to mathematics.  Students most often made mathematical connections 

to the story in relation to the mathematics objective for the week. Nearly all data from 

individual students, the teacher and researcher confirmed that students were talking about 

mathematics in relation to all the cultural relevant stories and that the story helped 

students think about mathematics.   

 Students showed persistence in working problems that related to all culturally 

relevant stories by often reworking and/or trying more than one strategy for at least one 

problem each week, especially in later weeks of the study.  Student data collected by the 

researcher on the protocols for problem solving showed that students’ requests for help 

before attempting problems decreased over the semester and most students demonstrated 

understanding in problem solving throughout the semester.  Student thinking and talking, 

persistence and growing in understanding of problem solving, were integral parts of how 

students learned mathematics.  In chapter five recommendations and the importance of 

replication are discussed due to the positive responses from these students.   

 How the African American third graders in this study perceived the cultural 

relevance in the story was difficult to analyze, and the researcher expounds on probable 

reasons in chapter five.  Students took issue with the term African American and did not 

readily identify themselves as being the same race as the characters.  They also seemed to 

take offense at the question about whether it mattered that the characters were all African 

American. Students in this study appeared indifferent to race because they seemed to see 

the question as one about fairness or tolerance instead of cultural relevance.  The teacher 

and researcher agreed that there was more to this issue below the surface based on the 
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emotional response to this question, connections made on the summary questionnaire, 

and numerous positive connections back to the stories and characters noted by the teacher 

after the lesson.  The students avoided this ethnicity question and preferred to make a 

connection to the story instead.  Defining these connections as cultural and not 

circumstantial was subjective and the complications of how to determine students’ 

perspectives are described in chapter five. 
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CHAPTER FIVE 

 

Interpretations, Conclusions, and Recommendations 

 

 

Introduction 

 

 The purpose of chapter five is to discuss findings of this study in relation to 

existing research on the subject of culturally relevant practices in mathematics and 

research on the practice of using stories (particularly culturally relevant stories) to teach 

mathematics.  Five sections follow this introduction.  In the subsequent section the 

researcher gives a summary of the study by revisiting the problem and questions and 

describes in brief detail how research led to findings described in chapter four.  The 

second section describes a summary of findings from chapter four organized by the 

research questions and follows the pattern of significant results from chapter four.  In the 

third section the researcher expresses implications of the study.   Limitations of the study 

are described in the fourth section and the chapter concludes with suggestions for further 

research.   

Summary of the Study 

 

 Research was conducted with African American students in two third grade 

mathematics classes to understand how using culturally relevant stories may or may not 

impact their behaviors and thinking during math class.  The problem, as defined in the 

literature review in chapter two, was that African American students as a population earn 

the lowest scores in national and state testing in mathematics in third grade (Provasnik, 

Kastberg, Ferraro, Lemanski, Roey, & Jenkins, 2011; National Center for Education 
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Statistics. (2009).   African Americans make up 14% of the attending student population 

in kindergarten through fourth grade in public schools, with 2,874,000 students in 2011 

(Davis & Bauman, 2012).  This continuing trend for students of color to earn the lowest 

performing scores in mathematics indicates that education cannot maintain the traditional 

teaching methods to effectively teach all students in mathematics.  Although viewed as an 

“achievement gap” by most educators and researchers (Blank, 2011; Lee & Reeves, 

2012), some research describes low scores as evidence of inequality in teaching to 

students of color in general (Delpit, 2012; Gutiérrez, 2008). Building on this premise of 

inequality, the researcher believes this population needs teaching practices that have been 

proven to work with African Americans.  Research on how to effectively educate African 

Americans (and other students of color) in mathematics should be conducted and then 

replicated to reach this large number of students.  Using culturally relevant practices has 

proven to engage African Americans in content (Ensign, 2003; Howard, 2003, Hefflin, 

2002; Ladson-Billings, 1995; Morrison, Robinson & Rose, 2008).  When a teaching 

strategy is modified to culturally connect to students and/or affirm the home culture of 

students it is considered a culturally relevant practice (Ladson-Billings, 1995).  The 

teaching strategy modified in this study was the practice of using stories to teach 

mathematics as the context for problem solving.   

 The researcher designed eleven African American story-based lessons in math for 

the teacher to use as a culturally relevant practice.  The researcher observed the 

classrooms on days the lessons were implemented and took field notes during the story 

and the connected problem-solving activity or worksheet to record how students 

responded in math lessons with these stories.  The students filled out a weekly reflection 
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that asked about their perspective on the story, how the story helped their thinking about 

math, and their thoughts about the characters.  The teacher filled out the same weekly 

reflection with her perspective of how students felt during the lesson.  At the conclusion 

of the study, students filled out a summary questionnaire and the researcher interviewed 

the teacher. The data from all sources were analyzed using pattern matching, constant 

comparison, and theme building to describe answers to the research questions.   

The first research question posed was, “How do third grade African American 

students respond to culturally relevant stories in mathematics?”  Findings illustrated that 

students responded overwhelmingly with engagement during the story with 93% of 

students rating the story as awesome or interesting. Findings also illustrated how students 

engaged during the story through verbal comments connected to enthusiasm, humor and 

interest. More than 75% of students made comments on all but two stories.  Students 

demonstrated that the story helped them connect to math. During discussion time after the 

story, most students’ comments connected the mathematics objective to the story. Data 

analyses of students’ responses demonstrated that 93% of students perceived the story 

helped them think about math “some” or “a lot.”  In their thinking of math outside of 

school, 77% of the students reflected overall that the story helped.  Students were 

engaged in the lessons; most students connected the stories to math, and most perceived 

that the stories helped them think about mathematics. 

In response to the secondary question, “How do African American students 

connect to mathematical problems when they were contextualized by African American 

stories?” students showed persistence and some degree of understanding.  Students 

demonstrated a variety of perceptions in regards to the other secondary question, “What 
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are African American students’ perspectives of the cultural relevance of African 

American stories?” with few matching patterns in the data.  The researcher and teacher 

agreed that students’ perceptions were muddled by issues presented in Reflection 

Question 5.  Reflection Question 5 asked about the characters’ ethnicity in the stories, 

and students’ responses revealed issues of deeper unexpressed emotional responses. 

Summary and Conclusion of the Findings 

Landson-Billings (1995) defined culturally relevant practices as teachers 

understanding how to make connection to students’ home life and culture and using this 

understanding as a way to make meaningful learning experiences.  This goes beyond 

assimilating students into the traditional white middle class way of doing school, a 

practice recognized by several African American authors as further marginalizing 

students of color because the white way is at odds with the ways of students’ home and 

culture (Delpit 1988; Gay, 2002; Tate, 1995; Woodson, 1933).  Tate (1994) describes a 

lack of experiences in math connected to students’ experiences or cultural as a major 

obstacle in equitable math practices.  This study used African American stories to 

connect, affirm, build background, or confirm existing background for thinking about 

math in solving everyday problems for African American students as one way to be more 

equitable in practice.  If students have positive experiences in math in elementary school 

they are more likely to succeed later on in school and in life (Ladson-Billings, 1997).  

Moyer (2000) explained that there is the natural ease to using a story to teach 

mathematics because, “Placing mathematics in the familiar context of children’s 

literature makes sense to children because it allows them to see mathematics as an 
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integral part of their everyday experiences” (p.248).  Using African American stories in 

these lessons was an attempt to create mathematical experiences based on students’ 

experiences, culture and interest.  A curricular and pedagogical shift to create these 

experiences for students of color is supported by research in culturally relevant practices 

(King, 1995; Ladson-Billings, 1995; Tate, 1995).  The real question is “Did these stories 

and lesson built to give students these types of experiences have positive effects on 

students?”  In the remainder of this section, the researcher compares findings to 

expectations for culturally connected practices from the existing literature and to positive 

benefits described by authors who promote the use of stories in teaching mathematics. 

Question One Results 

First Theme: Engagement 

Data from the researcher’s engagement field notes protocol provided evidence 

that students were engaged during the story.  Students made comments aloud, reacted 

aloud (clapping, sighing, groaning, etc.), maintained eye contact throughout the story, 

and often showed engagement with nonverbal gestures or posturing.  An average of 76% 

of students made comments on each story and over 82% of students maintained eye 

contact throughout all stories. The researcher expected a high level of engagement with 

African American stories based on Hefflin’s work (2002) with pre-service teachers who 

found presentations with diversity (African American stories) gained more participation 

and understanding by African Americans students. 

 Engagement in the story and participation with the story was evident not only in 

field observation notes but also in the students’ and teacher’s reflections.  Nearly all 

students (93%) rated all stories as interesting or awesome with an average rating of 3.65; 
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slightly above the It was interesting rating.  The researcher interpreted this as engagement 

because disengaged students would rate the story as boring or ok.  Out of 177 responses 

(for all stories) only ten rated a story as ok and only one student rated a story as boring 

(twice).  None of the stories received more than two neutral ratings or more than one 

negative rating.  The researcher also interpreted the 96% of student affirmations to the 

question of using the story again as evidence of engagement with the lessons and stories. 

Nearly 40% of these responses included references to learning.  The other theme that 

emerged from student data responses to this question was enjoyment (including humor); 

this then accounted for 20% of the remaining comments.  This demonstrated that students 

were engaged enough to recommend the story and that they recommended it mainly for 

learning math and secondarily for enjoyment.  Again, disengaged students would not 

recommend any stories. The high level of recommendations for stories to be used again, 

combined with the high rating of stories by students in their weekly reflections, aligned 

with what Gay (2002)revealed about using culturally responsive content.  She stated, “It 

is based on the assumption that when academic knowledge and skills are situated within 

the lived experiences and frames of reference of students, they are more personally 

meaningful, have higher interest appeal, and are learned more easily and thoroughly” 

(Gay, 2000, p.106).  High levels of engagement connected to two of the criteria for 

culturally relevant teaching; having high expectations, and promoting cultural 

competence (Ladson-Billings, 1995).  The teacher held high expectations that students 

who were highly engaged and thinking about mathematics would apply this to their 

problem solving (discussed later in findings related to the second research question).  

“Multicultural children’s literature can be used to build students’ self-esteem by allowing 
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them to see themselves represented in literature, inspire social action, and create cultural 

knowledge” (Sennette, Brown,  McCrary, & Eraso p. 24, 2012).  The teacher and 

researcher hoped these stories facilitated self-esteem, affirmed and created cultural 

knowledge for all students, especially African American students.  Whether or not this 

occurred is difficult to define and was discussed in response to research question three.  

However, students responded with high engagement to all the African American stories 

used in these mathematics lessons. 

Second Theme: Connections Through Discourse and Personal Reflections 

Tatum (2006) concluded that using African American stories give students a 

platform to talk, not just about issues in the story but modern day social issues as well.  

Students in this study used stories as a platform to talk during the story and eight of the 

comments were coded as social.  Although a small portion of total responses were about 

social issues, the researcher expected this, as only one story directly mentioned social 

injustice.  Five of sixteen students reacted when Wilma Rudolph (in story one) did not 

receive the same level of service as Whites at the hospital and was not allowed to attend 

school because she was crippled.  Respondent R13 shouted out about the injustice of girls 

not getting to play baseball in story four and said, “that’s wrong,” when a character was 

told his mother cannot enter a contest because she was black (story ten).  No findings 

provided evidence that students connected the social issues to present day. 

Talk continued immediately after the story.  Moyer (2000) described how natural 

it is for children to see math as part of everyday life when listening to a story. The teacher 

asked students to think of connections from the story to the mathematical objective of the 

week; in doing so the teacher used the text of the story for mathematical discourse.  
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Using a story as a springboard for mathematical discourse is grounded in recent research 

(Anderson, Anderson & Shapiro, 2004; Ball, 1991; McDuffie & Young, 2003; Moyer, 

2000).  Students’ discussions after the story were lively and often connected to the 

mathematical objective of the week. Data from the discourse protocol provided evidence 

that over the eleven lessons, 190 comments were made during the short discussion time 

after the story.  The highest numbers of comments made were within the first two stories 

and this probably indicates students’ excitement with the new approach of utilizing a 

story.  Time was another factor that impacted the number of students offering comments.  

The researcher also noted in the field protocol for discourse (see Appendix Q) when 

students’ hands were raised and yet they were not called on: 50 times students were not 

called upon to comment.  Several of these hands were raised in an attempt to add an 

additional comment but 22 hands were raised in an attempt to provide their initial 

comment.  Some lessons were rushed and others were better paced due to various factors 

inside and outside the classroom.  

 Given more time, students may have made more comments but still the data 

shows an average of 45% of students making a comment weekly.  There was no trend 

indicating who made the comments: the counts were random, different students 

commented in different weeks and some commented more often than others.  The data 

from the protocol also provided evidence that the average percent of comments directly 

related to math was 76% and the range was 46%-100% by week.  This was not surprising 

since the teacher asked students to connect the mathematics objective to the story.  Still, 

24% of comments were not about mathematics which may indicate that students had 

more to say during the story but did not get to share their comment, or the students made 
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a life connection to the story but it was not mathematically –related.  The researcher 

recorded that twenty of the comments made during discussion time connected to home or 

culture.  All mathematics-related comments pertained to adding, subtracting, spending or 

saving money.  The researcher expected to see an increase in math-related comments 

over time, but there was no trend for an increase or decrease in the amount of comments.  

Ball (1991) described how the environment of the discourse can impact student 

responses.  If the environment is focused on ‘right’ answers then students do not feel as 

free to express themselves.  The discourse time during lesson with stories was open-

ended and invited all students to think of responses.  The teacher did not deny or 

discourage any comments even if they did not directly connect to the math objective.   

The researcher interpreted most statements made during discourse as related to simple 

operations and language and that students demonstrated some mathematical reasoning 

and mathematical language in the short discourse with the teacher following the story.  

This was expected because the math objectives related problem solving with addition or 

subtraction operations and later with multiplication or division.  Roughly 10% of the 

comments were coded for problem solving.  For example, R14 said that the children in 

the story could find out if they had enough pies for everyone by making an array with the 

pies.  This statement used language consistent with multiplication (the word array) and 

demonstrated her reasoning on a solution to determine a sufficient number of pies. The 

researcher did not expect to record comments that directly described multiplication or 

finding a product because students just started multiplication by using arrays as repeated 

addition.  The teacher was satisfied with the majority of student connections to math as 

appropriate for this grade level. 
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During a few lessons students were invited to share their solutions and describe 

how they solved the problem.  Explaining and defending solutions is more in line with 

mathematical discourse according to Ball (1991).  Unfortunately, students did not often 

get to discuss their solutions with the class because of time constraints.  The researcher 

did note in the problem-solving protocol that, especially toward the end of the study, 

students talked to peers at their tables about how to solve the problems and used 

reasoning and mathematical language.  For example, three students at the same table 

(O17, O18, O19) discussed how to solve the problem of how many goats can be in a 100 

square foot pen.  Two of the students were frustrated and had already erased their first 

attempt, so they talked to O17 who explained to them how he counted by rows of ten.  

Conversations like this continued around the room leading the researcher and teacher to 

agree that students talked about math while problem-solving and used some reasoning 

and mathematical language for most lessons. 

 Gay (2002) wrote that even though many teachers disagree, she believes using 

culturally responsive contexts should be used in mathematics and science classes to make 

learning meaningful to students. The findings from this study support that mathematics 

can be taught using content that connects to students’ cultural background or experiences.   

From their own perspectives, students responded in their reflections that the culturally 

relevant stories helped them think about math.  For all stories, 94% responded that all 

stories helped them think about math to some degree and 66% of them indicated It did a 

lot.    

 One of the main reasons for using a story in teaching mathematics is to facilitate 

thinking about mathematical concepts (Wilburne, Keat & Napoli, 2011; Whitin & 
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Whiten, 2004).  Nearly all students in this study responded to Reflection Question 2 that 

the African American stories helped them think about math to some degree.  Moyer 

(2002) described how the world of children is not divided into subjects (like math and 

reading) so using carefully selected stories, teachers can integrate and exemplify the 

importance of both subjects.  “The world of a child involves patterns, problem solving, 

communication and connections” (Moyer,  p.255).  Students confirmed this connection 

between language and problem solving in their reflections on how the story helped them 

think about math and in their discussion time with the teacher about the story.  

Understanding how a story bridges all subjects helped the researcher understand why 

students were compelled to share comments not code as mathematically-related. 

The goal of mathematics is for students to discover that mathematics is related to 

their everyday lives (Harris, Cezar & Perez, 2007).  The lessons in this study helped 

students realize how math relates to everyday life by seeing how the characters used 

mathematics or solved problems with mathematical thinking in the culturally relevant 

stories.  Students overwhelmingly responded that the stories helped them think about 

mathematics outside the classroom; more than 77% responded that these culturally-

relevant stories helped them think about math outside of the classroom.  This indicated 

how students connected some mathematical actions or circumstances to their own life.  

This high number of affirmative responses supports the use of African American stories 

as culturally relevant to students; more than half respond that it helped them think a lot 

about math outside of the classroom. 
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Secondary Question One Results 

 

 Students demonstrate their understanding of mathematical concepts through their 

ability to solve problems.  Students must develop the skills and dispositions to become 

problem solvers while they are young and engaged in mathematics (Delpit, 2012; Hong, 

1996, Wilburne, Keat & Napoli, 2011).  Many African Americans have been taught with 

curriculum that centers on traditional mathematics instructions. For teaching problem 

solving this usually means solving routine well-defined problem sets, typically from a 

mathematics textbook (Delpit, 2012; Tate, 1995, Woodson, 2006).  

 Most of the problem-solving activities corresponding to the stories in this study 

were open-ended, and students represented real situations numerically or graphically.  

For example, students hit a baseball like the character in story two to find out if they hit a 

homerun collectively as a small group.  They each hit the ball, measured how far the ball 

traveled, recorded their distance in meters, graphed their small groups distances by 

student and then either totaled the meters, converted to feet or converted each student’s 

distance to feet and then totaled, and then compared their total to the distance of a 

homerun or to the character longest homeroom.  By creating open-ended problems that 

often included real situations, the researcher attempted to build a more meaningful 

curriculum for problem solving.  Using the African American stories as a context for 

these problems and activities gave students some prior experience or common experience 

to relate to while problem solving. Ensign (2003) describes the technique of tuning in to 

what students outside of school experience as a context for problem solving as “culturally 

connected” practice.  Problems and activities related to African American stories should 

connect to students’ lives outside of the classroom because the circumstances, language 
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and/or actions of the characters in the stories are common practices of students in this 

community, especially African American students. 

Authors in the literature review presented many positive ways students respond to 

the integration of stories with learning mathematics.  In suggesting math strategies to 

reach all students, Funer, Yahya & Duffy (2005) discuss how using children’s literature 

prevents math anxiety and creates a less math –anxious classroom environment.  Another 

positive result of using literature integrated with math is increased achievement.  

Jennings, Jennings & Dixon-Krauss (1992) conclude that kindergarten students in the 

experimental group that had stories integrated into their math lesson for five months 

showed improvement in results of the Test for Early Math Ability.  Keat & Wilburn 

(2009), also working with kindergartners, found that posing problems that included the 

character(s) from the story resulted in student enthusiasm and engagement to solve the 

character’s problem, and that students persisted in thinking in an effort to comprehend 

how to solve the problem.  Certainly, all these results were goals of the study, but did all 

of these results occur?  This section describes how the participants connected to the 

mathematical problem set in the context of the African American stories.   If students 

responded with positive reactions and had success in solving the problems, then the 

practice of basing problems in culturally relevant stories is worth validating and retesting 

with a larger population or different population. 

First Theme:  Students’ Persistence 

As described earlier in this chapter, students were engaged by the stories and were 

enthusiastic to do mathematically-related activities or problems.  How students responded 

to problem-solving was based heavily on students’ observed work, written work and 
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recorded bits of conversations.   The main theme of how students responded to problem 

solving during the lessons connected to an African American story was how students 

persisted.  Similar to students in Keats & Wilburne’s (2009) study the students persisted 

in thinking to solve problems that involved characters from the story.  Often the 

participants imitated the activity the character did in the story.  Third grade students in 

this study used mathematical thinking to solve problems and often showed persistence by 

asking for help, reworking the problem and spending extended time on each problem or 

activity.   

  Data from all the problem solving observation protocols revealed that an average 

of 4.6 students asked for help each week.  A closer look at the data over time revealed 

that an average of 6.4 students asked for help in weeks one through seven and during the 

last four weeks only one or two students asked for help.  Although many factors may 

have contributed to a student’s request for help, the researcher and teacher agreed that 

fewer students asked for help in the end of the study because they knew they would not 

get an answer to the problem as a result, and persisted in trying on their own instead.   

At the beginning of the study the researcher noted on the protocol that many 

students asked for help before they had reread the problem, talked to others or tried to 

solve the problem on their own.  The teacher confirmed this, noting that students wanted 

the right answer, steps to follow, or an algorithm to use.  Perhaps this indicated how 

students were initially hesitant toward solving open-ended problems, or toward thinking 

beyond step by step procedure.   The researcher also noted at the end of the study than an 

average of 3.4 students persisted in solving the problems per week. 
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This data did not align well with students’ finished record sheets (the pages they 

wrote on) because the researcher was only recording one behavior at a time while all 

students worked at the same time and finished at different times.  Therefor the researcher 

examined and coded students’ work to garner more insights into their persistence. 

Student data (from the record sheets) showed 93% of students reworked or tried a 

different method to solve at least one problem weekly.  Only in week ten did the data 

show less than 80% of students demonstrating persistence on at least one problem.  This 

was explained by the teacher’s reflection where she stated, “The first class seemed to get 

a little confused with the bean group activity, whereas, the second group grasped it 

quicker (and were able to move on to the record sheet).”  The first group spent so much 

time with the bean activity that very few actually worked out the problems with the data 

from the activity.  Persistence remained high throughout the study and may have 

remained so in part due to the teacher’s high expectations of students being able to solve 

problems on their own (even though in the beginning several students often sought help).  

Providing challenging work and holding high expectations is consistent with culturally 

relevant teaching (Ladson-Billings, 1995).  Student work from week four showed 88% 

reworked or tried a different method for more than one problem.  This confirmed the 

students understood the expectation to keep trying, that students persisted in solving 

problems by thinking differently and using another method to work the problem, and then 

rethought their first work (now viewing it as incorrect or not workable).  Thinking during 

problem solving is difficult for students in general (Schoenfeld, 1992).  To help students 

improve their problem solving skills students must be exposed to a variety of problems 

often over an extended period of time (Schoenfeld, 1992). Giving students weekly 
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problems connected to the African American stories gave them a consistent opportunity 

to practice their problem-solving skills in an engaging manner each week.  This practice 

helped students persist in thinking mathematically and putting forth written effort.  Did 

all this effort mean students understood or were beginning to understand how to solve 

problems? 

 

Second Theme: Student Understanding 

 Assessing problem solving involves more than looking at the answer.  Assessment 

must examine at the thought process of the student in getting to an answer (Schoenfeld, 

1992).  The researcher occasionally recorded students’ explanation or recorded that 

students created a drawing to show understanding of how to solve the problems.  Student 

data was also examined for correct and/or plausible answers and for drawings, written 

explanations or calculations that represented understanding.   

 Data from the research protocols on problem solving exhibited how an average of 

8.6 students explained or demonstrated their understanding with drawings to solve at 

least one problem weekly.  This was less than half of the students, and the low number 

could be explained in part by missed opportunities to record each student. The average 

number of students who explained their work weekly was only 2.4.   

 The researcher examined student worksheet data for evidence of understanding by 

drawings that related to the story.  Only 16% of students used a drawing that matched the 

story problems during the entire study but many students used drawing as another method 

to solve the problem.  For example, seven students in week eleven drew circles 

representing pies and sweet potatoes in one or more of the problems involving questions 

about amounts of pies or sweet potatoes.  However, many students made circles to count, 
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showed groups, or made arrays even if the items they were thinking about were not 

circular.  Students also drew base ten figures; a dot for a one, a straight line for ten, and a 

square for one hundred.  Students who drew out their answers demonstrated evidence of 

understanding and usually had workable answers or only made mistakes in calculations.  

Students’ work was not given a grade because students were not pressured to finish by 

the end of class and were not allowed to take the work home.  However, the teacher 

encouraged students with feedback, indicated if they were on the right track, reminded 

students to persist, or provided scaffolding.  Scaffolding is another culturally relevant 

teaching practice (Ladson-Billings, 1995).  It was not possible to determine an accurate 

amount of correct answers as a whole due to inconsistencies in the amount of work done 

per student, amount done independently, amount done with the table, and/or amount done 

with scaffolding from the teacher.  

The teacher and researcher concluded from students’ ability to do better on 

working on their own and drawing out solutions, that most students showed some degree 

of understanding in how to do the variety of problems given.  They also agreed that some 

students excelled in problem solving due to the effort given to thinking and trying 

solutions.  A few students put forth great effort yet, even after scaffolding (often with 

objects or manipulatives relating to the story) did not show much understanding of how 

to solve problems.  The teacher noted that these students were struggling with thinking 

and comprehensions skills in all subjects and received extra academic support from the 

school’s faculty. 
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Secondary Question Two Results  

 The researcher chose to use African American stories to connect math to students 

in a culturally relevant way.  Did students see the cultural relevance of the stories?  

Overall, the researcher and teacher concluded that students did perceive the stories as 

culturally relevant.  Students reacted to the stories as they were being read with strong 

support that they perceived the cultural relevance of the story.  For example, in story five 

students picked up on the title, “Big Mamma” and explained to their Caucasian and 

Hispanic peers how the term means grandma.  In the summary questionnaire student 

responses described connections with the story or how they saw themselves reflected in 

the story.  This supports the belief that students saw the cultural relevance of the stories.  

The teacher reflection data described instances of students talking about circumstances 

from the story after the lesson, like staying with relatives, doing hair and playing 

basketball.  Evidence from the previously mentioned data sets supported that students 

perceived the cultural relevance of the stories.  

However, students did not say, as a whole, that the characters being African 

American mattered to them.  Students were very vocal the first time the question “Does it 

matter to you that the characters in this story were African American?” was read aloud to 

them while completing their first reflection.  Most comments (from all ethnicities) were 

about how it should not matter what color you were.  Ten African American students 

wrote comments on this as well or wrote that it only matters what you are like on the 

inside.  Students did not understand how having all African American characters in the 

story affirms their race or culture.  
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Students also took issue with or misunderstood the term “African American” as 

Black in the question, “Does it matter to you that all the characters were African 

American?” Several responses (described in greater detail in chapter four) showed that 

students did not always identify the characters as Black.  Some thought the characters 

were African, and the teacher’s reflection for story five noted that students were confused 

about the ethnicity of the people in the story because the sisters were different tones of 

brown.  In story eight and nine Respondent R16 said, “No, we didn’t know that the 

characters were Black or White.”  In week ten he said, “No, not in the book.” Perhaps 

this student avoided the question because in story eight the characters color, speech and 

hair were in step with Southern Black culture,  in story nine the characters were all very 

dark skinned, and in story ten the boy was told his mother could not guess in a contest 

because she was Black. This lack of identifying obvious Black characters seemed to be a 

way to not talk about color or race.  The teacher and researcher agreed that several 

students attempted to avoid the question, verbally protested while the question was read 

aloud, and wrote emotional responses. Even in the last week, respondent R13 said, “No, 

because I didn’t like when people talk about other people’s skin.  It doesn’t matter.” In 

week ten, respondent O19 said, “Yes, it did mater because some people can make fun of 

them,” and R15 said, “No, it doesn’t (matter) but it does make me feel better and stuff.”’  

The researcher and teacher thought these behaviors and responses pointed out sensitivity 

toward race or ethnicity on the part of the African American students.  Reactions to 

Reflection Question 5 made understanding students’ perceptions of the cultural relevance 

of the stories difficult to describe. 
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 The researcher designed an item in the summary questionnaire to help provide 

insight into students’ perspectives on the cultural relevance of the stories.  Student 

responses to this item provided evidence that all students chose a book whose character 

seemed most like them or their family.  In the follow-up question, “Why does this 

character or family seem most like you or your family?” students responded mainly to 

activities of making or eating food (pies, stew or tea cakes) and playing basketball.  Two 

students connected to not having money until payday (like the characters in story two).  

Many students (of different ethnicities) in this area live paycheck to paycheck, play 

basketball, make and eat pies and stew, so although it was clear students saw these stories 

as relevant to their lives, it was not so clear that they perceived them as culturally 

relevant.  Sweet potato pie and tea cake making and eating are perceived in the 

participants’ location as African American based activities so these few responses 

indicated more clearly that some students saw the stories as cultural relevant. The data on 

understanding if students perceived the stories as being culturally relevant was supportive 

but not conclusive. 

 

Implications of the Findings 

 Interpretation of the findings showed that using African American stories was 

best defined as culturally responsive to students’ culture because nearly all students were 

highly engaged with the stories, many students responded verbally, most reflected that 

the stories help them think about mathematics, even outside the classroom, and most 

persisted in problem solving.  “Culturally responsive teaching is defined as using the 

cultural characteristics, experiences, and perspectives of ethnically diverse students as 

conduits for teaching them more effectively” (Gay, 2002, p. 106).  The findings support 
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the use of African American stories for meeting two criteria of culturally relevant 

practices; having high expectations and affirming culture (Ladson-Billings, 1995).  The 

researcher concluded that this study’s practice of using African American stories to teach 

mathematics was not truly culturally relevant practice because it did not meet the third 

criteria; the aim in using these stories was not specifically committed to “…empowering 

students to develop a critical consciousness to challenge the status quo of the current 

order” (Ladson-Billing, 1995, p. 160).  If the stories had more injustice within them and 

discussions followed, the researcher surmised that this practice would be culturally 

relevant. 

Students’ responses on the summary questionnaire regarding identifying 

themselves in a story also supported that students felt their culture was affirmed.  The 

researcher recommends using African American stories to teach African American 

students by engaging them in mathematics lessons, helping students think about 

mathematics and affirming the African American culture.  Ladson-Billings (2000) 

believes the African American culture is delegitimized in the classroom.  Using carefully 

selected African American stories to teach mathematics is one way to legitimize this 

culture for all students.   The researcher believes there are several implications for using 

African American stories to teach African American students mathematics based on the 

conclusions of this study. 

Findings overwhelming support how students enjoyed the story as revealed 

through high ratings for each story and nearly unanimous affirmations by students to use 

all the stories again to teach mathematics.  The researcher concludes this to mean 

teachers should use African American stories to excite students about mathematics.  If 
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students are not engaged, they have little reason to think or persist in problem solving. 

Disengagement is a problem for the African American population (Delpit, 2012; 

McMillian, 2003; Steele, 1992).  Participants in this study were enthusiastic about doing 

mathematics because they were engaged with the African American stories.  Most 

students realized that mathematics is used in their everyday life because they saw 

characters that resembled them in the stories doing math in everyday tasks that are similar 

to their own lives. The stories also affirmed ways African American solve problems and 

overcome challenges, often using mathematics or reasoning.  

Presenting lessons based on African American stories also has implications for 

African American students’ reading.  Hefflin and Barksdale-Ladd (2001) described how 

African American children cannot often find themselves represented in the literature they 

are given to read and that repeatedly not seeing a reflection of what is culturally familiar 

to them is problematic.  Using African American stories to teach mathematics is one way 

to remedy this common situation.  In this study, the books were placed on the bookshelf 

for students to reread at their leisure.  Hefflin and Barksdale-Ladd (2001) point out the 

importance of reading books that reflect students’ ethnicity and culture: 

When readers frequently encounter texts that feature characters with whom they 

can connect, they will see how others are like them and how reading can play a 

role in their life. A love of reading will result.  Alternatively, when students did 

not encounter characters who are like them, reading will likely to be frustrating 

rather than pleasurable. (p.810) 

 

  Most students in this study rated all African American stories as It was awesome.  

Students were eager to read these stories again on their own and several students began to 

check out African American stories from the school library (mostly sports stories).   
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Using African American stories to teach mathematics could inspire all students to read 

multicultural stories for their own pleasure. 

Teachers often cite background knowledge as a weakness for students of color 

when they attempt word problems.  One of the benefits of using a story to teach 

mathematics is the way a story creates a shared experience for the students and teacher 

(Furner, Yahya & Duffy, 2005).  The shared experience in this study was the African 

American story at the beginning of every lesson.  This provided background knowledge 

about practical application of math in everyday life through the actions and circumstances 

of the characters. Having a shared experience provided more equality when the problems 

were based on a story than isolated word problems from a textbook.  The importance of 

stories is so profound that Frank Smith (1990) believes that: 

When we say we cannot make sense of something, we mean that we cannot find 

the story in it, or make up a story about it.  This is the way we make sense of life, 

by making up stories. It is the way we remember events; in terms of stories. (p. 

64). 

Using a story promoted interaction and discussion from all students because they all had 

the same experience in listening to the story, they could make sense because they 

remembered the events of story and related them to the problems.  When a story is used 

as the basis for mathematical discourse, the possible outcomes could include a sense of 

belonging and a sense of community (Walshaw & Anthony, 2008).  The researcher 

advocates the utilization of African American stories to teach mathematics because it 

promotes community and a sense of belong for students as they now have stories in 

common and many experiences from the stories to use as talking points.  

 When a story is used to teach mathematics, the teacher can encourage 

mathematical thinking through questioning or by allowing time for students to talk about 
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the story (Lewis, 1993).  Students in this study discussed these stories in relation to the 

math objective of the day so they had practice using mathematical language.  This same 

language was used in their word problems and is familiar to them after the mathematical 

discourse.  For example, students used the word ‘total’ or ‘sum’ to describe how many 

altogether in several of their comments during the discussion of how the story and the 

mathematics objective were related.  Often these words were used in the word problem.  

Allowing students time to think and talk about the mathematics related to the story 

provided familiarity with mathematical language found in typical word problems.  The 

researcher determined that teachers should use African American stories to provide this 

basis for discussion which leads to practicing mathematical language, while promoting 

community in the classroom and affirming the African American culture. 

The researcher concluded that using the stories as a context for problem solving 

activities and word problems encouraged students to persist in finding solutions. Hong 

found that kindergarteners persisted in doing math when the activity and problems were 

based in a story (1996).   In this study, African American students responded to the 

activities and word problems related to the story with persistence, and this disposition 

should transfer to African American students in all settings.  The setting of this study was 

two ethnically mixed classrooms; the researcher believes that the results of this study 

may transfer to other students of color. For example, students of Hispanic background 

may respond with the same positive persistence if the story has Hispanic characters. 

Jennings, Jennings, Richey, & Dixon-Krauss (1992) conducted research with 

kindergarten students whose curriculum included stories.  The results included students 

who scored higher on achievement measures, used larger mathematical vocabularies and 
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showed more interest in math than students whose curriculum did not include stories.  

Although student achievement was not measured, students responded to word problem 

with mathematical language, reasoning, and understanding as they persisted in solving 

problems connected to the story.  These mathematical behaviors go beyond the 

memorization of math facts and procedures.  The researcher concluded that in this study, 

the advanced practices of mathematical speech, reasoning and understanding, were 

integral to student success. Based on this study the researcher determined that African 

American story-based problems promoted mathematical thinking and reasoning and 

should be used to give students a meaningful way to practice these skills.  In this study 

using African American stories proved more powerful in engaging students in doing, 

thinking, and reflecting about mathematics than the researcher had ever seen with any 

textbook. 

Another important implication is the possibility for discussing aspects of the story 

that transcend the academics of the classroom but still profoundly affect the students’ 

place in the community of the classroom.  Students in this study expressed anger when 

characters were treated unfairly due to their race.  They reflected that color should not 

matter which implies they think in reality it does.  They described how they do not like 

people making fun of others because of their color which indicates they have experienced 

this or have seen this happen. 

The teacher gave the impression that race was not an issue to students and that 

racism did not occur in the classes she taught.  Remember the principal recommended 

this teacher on her rapport with African American students.  The researcher hypothesizes, 

through the lens of Critical Race Theory that students’ responses indicated race is still an 
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issue and racism occurs.  Two tenants of Critical Race Theory should be applied.  The 

first is allowing students to use counter-storytelling; African American students could 

give instances from their own experience of how they felt like the unjustly treated 

character in the story.  The second tenant of Critical Race Theory that should be applied 

in permanence of racism, the term for racism is part of reality. These counter-stories 

could also help the teacher and other White students see that racism is still rampant in 

today’s society, even in the school.  So many students responded in writing that” it 

doesn’t matter what color you are, it matter what you are on the inside” and that they 

have “freedom since Dr. King” (students phrases) that it is evident this is what students 

believe is the politically correct thing to say in school. However, the fact that students got 

so upset by the question of the characters’ ethnicity it was clear that race was an 

emotionally charged issue just below the politically correct response.  It was also evident 

from their emotional response to the term African American (instead of Black) that race 

is still an issue for them and probably something that they deal with daily.  The 

researcher advocates that teachers should utilize African American stories to afford 

students the opportunities to talk and write about how they perceive racism today, even in 

the classroom, and to give teachers an opportunity to understand that racism persists, 

even if they are not cognizant of the racist events or comments.  White teachers in 

particular would do well to give voice to students’ silenced pain from racism because 

they are probably unaware of it in their own rooms or possible within their own practice, 

and think if students are not objecting or complaining everything is fine.  Applying the 

lens of Cultural Difference Theory White teachers would also be more effective in 

bridging the culture mismatch between home and school with African American stories.  
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In this way the teacher can discern by students’ reactions what interest and excite them or 

helps them to open up about their home culture.  Teachers could then strategize ways to 

bring their cultural norms into the classroom to build community and better identify 

practices that evidenced White privilege.  

 Seeing characters in the story triumph affirms that mistreatment or less than ideal 

circumstances is not a reason to be personally defeated.  Creating time for students to talk 

with their peers about how the character felt may validate students and give students of 

other ethnicities empathy.   “The use of multiethnic literature can also extend the 

knowledge base of individuals in parallel cultures by exposing them to the differences 

and similarities between their culture and that of other groups” (Walker-Dalhouse, 1992, 

p. 416).  So another implication of using African American stories in an ethnically mixed

classroom is growth in students’ knowledge base as they are exposed to other cultures 

through the stories.  As discussed before this extension of cultural knowledge base is 

important for the teacher as well in self-reflection for biases, and practices that encourage 

racist actions or White privilege. 

The practice of using African American stories in this study could be viewed as 

the pilot study for teaching pre-service teachers how to use multicultural stories to teach 

mathematics and to be culturally responsive (possibly culturally relevant) to a classroom 

of diverse students.  Ladson-Billings (2000) indicated, “As a group, African Americans 

have been told systematically and consistently that they are inferior, that they are 

incapable of high academic achievement” (p.208).  Using stories with successful 

characters of students’ own race may help the student understand that the teacher sees 

their race and culture as successful.  Most teachers admit that their preparation program 
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did little or nothing to prepare them to work with diverse classrooms (Ladson-Billings, 

1994b). Using multiethnic stories is one way to prepare teachers to think about their 

students’ point of view, reflect on their own bias or unconscious racist practices, and to 

prepare them for teaching students of many ethnicities. 

Teachers must have empathy and understanding of the cultures and ethnicities 

represented in their classroom. These dispositions are essential to being culturally 

responsive or culturally relevant to students but are not in the content of most teacher-

preparation programs (Gay, 2002).  Including practice with this strategy of using 

multicultural or multiethnic stories to teach mathematics should be a part of teacher 

preparation with the purpose of reaching all students and giving pre-service teachers 

experiences to reflect on that may build understanding and empathy for their students. 

From this study the researcher was reminded that teachers who use a culturally 

responsive strategy in their classrooms may learn about their students and themselves.  

By conducting this research in the classroom, the researcher and teacher learned how 

students see terms, like Black and African American, differently than we assumed, and 

how students indicated that color is still a sensitive issue.   This self-revelation is 

important and will impact the instruction of teachers and the design of future research.  

From interviews with students in his classes, Howard (2001) found that classroom 

teachers “learned critical insights into the dynamics of young African American learners” 

(p.145).  Giving students a voice informs the teacher.   This voice must be heard in order 

for the teacher to construct effective lessons that account for students preferred activities 

and learning styles. So another implication of this study is how the researcher and teacher 
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can better understand African American students’ points of view and may utilize these 

insights when designing instruction and further research. 

Limitations 

Understanding the students’ perspectives about the cultural relevance of the 

stories was difficult to determine and was limited in what the students were willing to 

share.  In this study the students avoided the question and did not freely share 

affirmations of their culture seen in the stories.  Students were third graders and may not 

have the ability or comfort level to write their thoughts on the question about the 

ethnicity of the characters.  Perhaps students had affirmations internally but did not want 

to share them aloud or in print.  For example, while sitting with students at lunch, the 

researcher heard one of the participants say that he liked that all the characters were 

Black.  Respondent R17 spoke up, “But that’s not fair to the White people if all the 

characters be Black!”  The conversation changed to how they like Michael Jordan (story 

two) and stories of how they play basketball. Any feelings on the subject of race were not 

discussed, even though all students at this table were African American.  The researcher 

hypothesizes that quick change is subject and the lack of comments about race meant 

they did not want to discuss race with a White observer recording their comments. 

The researcher was only able to observe one day a week during math.  This 

limited the researcher to only the recorded conversations and actions of that day.  

Conversations about the stories continued throughout the semester and it was noted in the 

teacher’s reflection that the students often referred to a story within a different 

mathematics class.  Not all conversations and actions that would support how students 

responded to the story were captured.  Video was not possible because one student chose 
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not to participate.  Additionally, as mentioned earlier the researcher could only record 

one comment or action at a time even though students often commented and acted in the 

same moments.   

 Student absences resulted in less data to analyze.  The research questions were 

still answered but these students may have had comments that could provide stronger 

support or stood as an outlier.  Weekly averages were calculated on the number of 

students present and may have been slightly higher or lower if all students had attended 

all classes. The total number of absences was less than 6% for the eleven week study and 

would not drastically changed any of the frequency counts or percentages. 

 The researcher’s short sightedness with choosing two lessons that had characters 

from Africa (week seven and nine) could have confused students on the question, “Does 

it matter that all the characters were African American?”  By this point in the study, most 

students had decided to avoid this question and made a connection to the story instead.  

The few that answered the original question answered the same as they did for the other 

weeks, the mistake in asking about African American characters instead of African 

characters did not seem to change their responses. 

 All seventeen African American students participated in this study but the small 

number of participants cannot stand as a representation of their race or ethnicity as a 

whole. Students in this study were in mixed classrooms with Hispanic and White students 

which is the common composition of many classrooms across this region.  Individual 

responses are not transferrable, but conclusions drawn from the whole should be seen as a 

starting point for understanding the benefits of using African American stories to teach 

mathematics to African American students.  To validate the findings of this study, 



159 

replication is suggested with the same populations at different grade levels in elementary 

and in different geographical regions and cultural settings. 

Future Study 

How did the rest of the class respond to these lessons based on African American 

stories?  Understanding the focal group’s point of view was essential in reaching that 

group but because African American students were learning with other students, a study 

of how the rest of the class responded to this strategy must be conducted.  Because the 

researcher gathered identical data for all participating students, an analysis of the data 

from the other 25 students should be conducted for further research.  

The researcher determined the existence of several positive responses from 

African American students when using African American stories to teach mathematics, 

so further research should be conducted with other populations and stories that reflect 

their culture.  Research should include student responses to provide their perspective and 

attitudes for using stories that reflect their ethnicity. 

Future studies should not be limited to using multicultural stories to teach 

mathematics.  Research should be conducted in integrating multicultural stories in 

teaching other core content subjects like science and social studies.  For example, using 

stories that affirm a culture represented in the classroom to introduce or explain scientific 

concepts should be conducted to determine if similar positive outcomes of engagement 

and increase in vocabulary occur.  Multicultural non-fiction stories could be used as 

primary sources in social studies as a research focus.  The results could describe how all 

students respond to the material and could possibly show changes in attitudes or 

perspectives about race or ethnicity.  
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 The researcher suggests qualitative studies in these areas with teacher and student 

reflections to capture the perspectives of both students and teachers.  Using older students 

as participants may yield more explanations and written expressions to questions but even 

young students can share their feeling by circling faces or drawing pictures and must be 

included in any research that investigates the use of a teaching strategy.  The voice of 

students must be heard and reflected upon for instructional decision-making.  Students 

will benefit when their input is valued as part of the planning process because the 

instruction will then be differentiated for their success. 

 Understanding how one population views a teaching strategy designed to engage 

one population is only the beginning for understanding how to differentiate for students 

of color.  Understanding how the rest of the class responds, and implications from these 

studies will be essential in planning instruction that creates equity for all students.   As 

we learn more about how students respond to teaching approaches, we will craft better 

lessons and better approaches to inspire all students to succeed academically.      
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APPENDIX A 

The First Page of Children’s Books (recommended for elementary) that Meet the Criteria 

for Good African American Literature as Analyzed by the Researcher (Based on Heflin-

Barksdale Ladd, 2001) 

Book Title Short synopsis math connections 

*Bad News for Outlaws: the

remarkable life of Bass Reeves 

Biography of deputy in Indian 

territory just after civil war. 

Fascinating story but mature for 

10 & under (vocab and issues) 

time line, some calculations 

(kills to arrests), length of time 

as lawman 

*The Barbers Cutting Edge Boys quizzes barber on 

vocabulary words as he gets hair 

cut- modern times 

 Spatial reasoning – design his 

barber shop 

Could play off Styles list – prices 

for services as source of word 

problems 

Mirror shows reflection  

*Uncle Jed’s Barber Shop Uncle Jed from 1920-1970s, as 

he follows circuit to cut hair, 

saves up for barber shop, saves 

niece by putting dream on hold 

Mapping circuit c/w Ellis co.- 

radius of 20 & 30 miles from the 

school 

Saving money- tens, one,- $300, 

then later to $3,000 

Spatial reasoning –design barber 

shop c/w previous book 

*Mufaro’s Beautiful Daughters South African fairy tale: merciful 

and kind triumphs over pride and 

distain for others 

Maybe plotting their paths on a 

grid 

Problem-posing about sharing 

NOT MUCH for math  

Just Like Josh Gibson Grandma retells story of her 

baseball hero and the chance to 

hit like him in her brother’s game 

distance, measuring, collecting 

data in table, graphing 

predicting, problem posing and 

solving 

*Hewitt Anderson’s Great Big Life Miniature son of giants he has to 

show he’s special by saving the 

day a few times 

proportions- but difficult to 

really get realist view from the 

story (maybe the page with him 

on dad’s hand or in mom’s hat) 

*Thunder Rose Much like Paul Bunyan but 

super-strength was in young 

spunky AA girl, who finds out 

the strength within to calm nature 

NOT MUCH- hard to follow the 

story, fun exaggerations may be 

a spot for estimation or problem-

posing. 

Auntee Edna Two daughters spend day with 

‘old-fashioned’ aunt.  Youngest 

feels stuck w/ her but learns 

Auntee has her own way of 

having fun 

Capacity & measuring- they 

make teacakes 

Sorting by characteristics- they 

go through buttons 

Elapsed time & problem posing 

*Indicates these titles were not used in this study due to lack of mathematics connections

for third grade first semester state standards. 
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APPENDIX B 

Weekly Student Reflection Protocol 

Reflection of stories in math:  What do I think? 

Circle your choice and write if you want to explain. 

How did you feel about 

the story this week? 

It was 

boring. 

It was 

ok. 

It was 

interesting. 

It was 

awesome. 

Did the story help you 

think about math? 

Not at all. It did 

some. 

It did a lot. 

Did the story make you 

think about math in your 

life (like outside of 

school)? 

Not at all. It did 

some. 

It did a lot. 

Did you think your teacher should use this story with next year’s class? Yes/No   

Why or why not? ____________________________________________ 

________________________________________________________________________

____________________________________________ 

Does it matter to you that the main characters were African American?   Yes/No 

Why or why not?____________________________________________ 

__________________________________________________________ 

__________________________________________________________ 
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APPENDIX C 

Focus Group Protocol 

Grand tour questions 

Question one: Did you feel like you were thinking about math during our lessons with 

stories?   

If so, can you share some examples?  If not, why not?   

Question two: How did you show you were thinking and connected to the lessons?  

If these questions were too broad for students to understand or respond to, the researcher 

will try a checklist approach with invitations for students to give examples. 

Question response 

  Yes/No 

examples 

You know how the teacher always tells 

you the math objective before she reads 

you the story; did you feel like you were 

thinking about math when you were 

listening to the story? 

Did you like to talk about the math 

connections from the story when the 

teacher brings them up? 

Were you excited to answer questions 

about the story? (shout out, raise hand, 

chat with neighbor) 

Did you feel like one of the characters in 

the story? 

Does the math connection in the story 

remind you of anything you did outside of 

school? 

Did you like the word problems from the 

story better than word problems from your 

math book? 

Did you think you work harder (on longer) 

when the word problems come from the 

story? 
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APPENDIX D 

Summary Questionnaire 

Circle your favorite story.  X out your least favorite story. 

Why was this your favorite?________________________________________________ 

_______________________________________________________________________ 

Why was this your least favorite?____________________________________________ 

_______________________________________________________________________ 

Which story characters seem most like you or your family?  Circle the story they were in. 

Why does this family seem most like you or your family? _________________________ 

_______________________________________________________________________ 
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What did you notice about all the stories? 

They all_________________________________________________________________ 

They all_________________________________________________________________ 

They all_________________________________________________________________ 

Mrs. Corp did not chose books about animals.  She did not pick books that told us how to 

do math.  So why did she chose these books for our math class?  Maybe…. 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

Draw your favorite math activity (from the lessons with these stories). 
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APPENDIX E 

  Teacher Interview Protocol 

Grand tour questions 

Question one: Did you feel all students were engaged during math class? If not, who was 

not engaged?   

Question two: How did you feel about the engagement behaviors or levels of your 

African American students during math class? 

If these questions were too broad for teacher to specifically respond to, the researcher will 

try a checklist approach with invitation for examples. 

Question response 

  Yes/No 

examples 

You always say the math objective before 

you read the story; did you feel like 

students were thinking about math when 

they were listening to the story? 

Did students like to talk about the math 

connections from the story?  

Were students excited to answer 

questions about the story? (shout out, 

raise hand, chat with neighbor) 

Did students talk like they were one of 

the characters (or take on the role of the 

character) in the story? 

Did students talk about math connections 

from the story to experiences outside of 

school? 

Did express a preference for the word 

problems from the story over those word 

problems from the math textbook? 

Did you think students work harder (on 

longer) when the word problems come 

from the story? 
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APPENDIX F 

Teacher Weekly Reflection 

Reflection of stories in math: How did you think students responded to the lesson? 

Circle your choice and write if you want to explain. 

How did you think 

students felt about the 

story this week? 

It was 

boring. 

It was 

ok. 

It was 

interesting. 

It was 

awesome. 

Did you think the story 

helped students think 

about math? 

Not at all. It did 

some. 

It did a lot. 

Did you think the story 

made students think about 

math connections beyond 

the classroom (to other 

subjects, home life, etc.)? 

Not at all. It did 

some. 

It did a lot. 

Did you think you should use this story with next year’s class? Yes/No   

Why or why not? ____________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

Did it seem to make a difference (to students) that the main characters were African 

American?   Yes/No 

Why or why not?___________________________________________________ 

_________________________________________________________________ 
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APPENDIX G 

Protocols for Collection of Engagement Behaviors 

During Story Time 

ENGAGEMENT Student 1 2: 3: 4: 5: 6: 7: 8: 9: 10: 

Raises hand 

Response: 

Enthusiasm 

(verbal/non) 

Interest= ?s 

compares, finds 

similarity 

Humorous  

connection 

eyes were: 

on target or not 

Body posture- 

Playing 

paying attention 

Discourse 

Discourse St1: 2: 3: 4: 5: 6: 7: 8: 9: 10: 

Response: 

connecting 

to other 

math 

concepts 



170 

APPENDIX H 

Weekly Student Reflections 

Numerically Coded for Data Entry into Excel spreadsheet 

How did you feel about 

the story this week? 

It was 

boring.  1 

It was 

ok. 2 

It was 

interesting.3 

It was 

awesome. 4 

Did the story help you 

think about math? 

Not at all. 1 It did 

some. 2 

It did a lot. 
3 

Did the story make you 

think about math in your 

life (like outside of 

school)? 

Not at all. 1 It did 

some. 2 

It did a lot. 
3 
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APPENDIX I 

Data Analysis for Engagement in Field Notes 

child wk1 wk2 wk3 wk4 wk5 wk6 wk7 wk8 wk9 wk10 wk11 comments 

F AA R 3 7 6 8 8 9 4 4 6 2 12 9 

reacts to S (wk 1,4,10) 

connects to+ (9,10,11) 

F AA R4 2 8 2 2 0 0 2 2 0 2 7 connects to + ( 4,7,10,11)S-1 

F AA R5 5 0 2 3 0 1 1 4 0 4 1 connects to + ( 7,10,11) 

M AA R6 3 1 0 0 1 0 AB 0 0 0 2 

connects +(11) C -2  (trouble 

staying awake) 

M AA R9 1 5 9 0 7 3 6 4 4 3 7 connects to + (7,10,11) 

M AA R8 0 2 4 2 AB 1 1 6 3 2 4 connects to + (10,11) 

M AA R7 2 22 0 4 9 3 4 6 2 4 8 connects to + (7, 9, 10, 11) C-1 

F AA R2 2 2 1 2 AB 0 AB 0 2 0 AB reacts to S (1) 

M AA R1 6 5 7 1 8 4 0 7 3 8 AB reacts to S (1) C-3  +(8,10) 

F AA R10 AB 1 0 0 0 2 1 0 0 0 2 

F AA O 7 0 4 5 1 7 0 10 7 3 9 5 connects to + (3.4,7,10,11) 

M AA O 4 0 0 2 0 1 0 0 0 0 0 2 (very quiet student) 

M AA O 5 1 1 5 0 5 2 4 2 8 4 6 reacts to s(2) + (7, 10) 

F AA O 6 2 5 5 3 1 1 4 3 2 7 5 connects to + (3,4,7,10,11) 

M AA O 3 2 4 2 0 4 0 1 2 3 6 6 connects to + (1, 10,11) S-1 

M AA O 2 1 2 1 3 1 0 0 6 1 9 3 connects to + (8,10) 

F AA O 1 2 7 3 1 11 5 3 12 0 7 4 connects to + (8) C-1,2,3  S-10 

Percent who 

commented: 81.3 88.2 82.3 64.7 75 58.8 75 76.5 64.7 76.5 100 76.63181818 

Total: 36 75 56 30 64 26 41 67 33 77 71 52.36363636 

Average: 2.25 4.41 3.29 1.76 4.27 1.53 2.73 3.94 1.94 4.53 4.73 

Eye contact 

(entire time) n/a 100 87.5 100 86.6 82.3 86.6 94.1 100 94.1 93.8 

(yet these students made 

comments) 

*AB= Absent



172 

APPENDIX J 

Data from Students- Week 2 as Sample: Responses from Students with Red Folders 

Folder 
# 

Gender Otr 
/ 
AA 

Q1: Q2 Q3 Q4: Should this story be used again next year? 
If yes, why. 

Q5: Does it matter to you that the characters 
were African American? 

Red 
12 

F AA 4 2 3 yes, I loved bball so I .. But you that half of 
class will like it (think she means everyone will 
like shooting activity) 

No, I'm that color and it doesn’t matter what on 
the outside it matter what' on the inside.  And 
I'm not just saying that b/c I'm black. Mmmmm 

13 F AA 3 3 2 yes, b/c you need to teach something new o 
they can tell other people like adults 

14 F AA 4 3 3 Yes, I liked the book b.c it help me better and 
bball helped me too when we did the paper it 
helped me too and it maybe help them too. 

No, it doesn’t matter if you white or black. 

15 M AA 4 3 3 Yes, they were black people and mom's boy 
were good bball player they names were 
Larry, Ronnie and the best one was MJ that all 
the boys. 

Yes, that was really really cool book to me and I 
really love it MJ was a good good bball and his 
number 23- that's my number too. 

16 M AA 4 2 1 yes, b/c they can shoot five times No b/c there were only black people at the park. 

17 M AA 4 3 1 yes, I like that Jordan shot over Mark Not at all, I would be with people only it would 
only be with people on the court. 

18 M AA 4 3 2 No, b/c they didn't like playing basketball. 

19 F AA 2 2 2 Yes, so you can let them play bball so they can 
have fun! 

No, b/c he was a very joyful boy so he had a lot 
of courage. 

20 M AA 4 3 3 yes 

21 F AA 4 3 3 yes, b/c it was also I like the part about the 
salt in his shoes 

yes, he was black 
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Data from Students- Week 2 as Sample:  Responses from students with orange folders 

Orange 
11 F AA 4 3 3 

yes b/c it showed about his life and know 
how to did this stuff 

yes, b/c we should know what color 
were they b/c they were the characters 

13 F AA 3 3 2 
no, b.c you need to teach something new 
so they can tell other people like adults 

Yes, it matters b/c it reminds me of my 
cousin. 

15 M AA 4 2 1 Yes, bc she was good at it. No, b/c it not in the book. 

16 F AA 3 3 3 
Yes, b/c it help you a lot in math if you 
look at it. No b/c I like AA b/c I black too. 

17 M AA 2 1 1 yes, they might enjoy the story yes, I thought they were Americans 

18 M AA 4 2 3 yes, I liked when Michael J wanted to grow 
No, b/c we were black and they were 
black. 

19 F AA 4 3 3 
Yes, b/c when she put salt in his shoes and 
he pray 

b/c when mark tried to bully him MJ 
ignored it. 
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APPENDIX K 

 

How African American Students Reflected as a Group to  

Reflection Question1, 2, and 3 

 

 

Week 

Orange   Q1: 
How did you 
feel about the 
story this 
week? 

Q2: Did the story 
help you think 
about math? 

Q3: Did the 
story make you 
think about 
math in your 
life (like 
outside of 
school)? 

RED 
Q1 Q2 Q3 

Average 
rating  Q1 Q2 Q3 

1 3.857 2.571 2.714 3.5 2.6 2.3   3.6785 2.5855 2.507 

2 3.428 2.428 2.285 3.7 2.7 2.3   3.564 2.564 2.2925 

3 4 2.571 2.285 3.3 2.2 2.5   3.65 2.3855 2.3925 

4 3.857 2.428 2.571 3.6 2.5 2.4   3.7285 2.464 2.4855 

5 4 2.714 2.142 3.875 2.857 2.625   3.9375 2.7855 2.3835 

6 3.833 2.833 2.5 3.8 2.4 2.4   3.8165 2.6165 2.45 

7 3.142 2.285 1.857 3.5 2.5 2.125   3.321 2.3925 1.991 

8 3.833 2.833 1.666 3.5 3 2.2   3.6665 2.9165 1.933 

9 3.571 2.428 2.428 3.666 2.666 2.333   3.6185 2.547 2.3805 

10 3.571 2.571 2.285 3.5 2.875 2.625   3.5355 2.723 2.455 

11 3.571 2.571 2 3.625 3 2.5   3.598 2.7855 2.25 

Average 
Rating 3.696 2.566 2.248 3.597 2.663 2.392  3.646 2.615 2.32 
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APPENDIX L 

Comparison of Student Responses to Teacher Response 

Reflection Questions 1, 2 and 3 

Week Students Response Rating Teacher Response Rating 

Difference in 

responses 

Q1 Q2 Q3 Q1 Q2 Q3 Q1 Q2 Q3 

wk1 3.6785 2.5855 2.507  3 3 3 0.6785 -0.4145 -0.493 

wk2 3.564 2.564 2.2925  4 3 3 -0.436 -0.436 -0.7075 

wk3 3.65 2.3855 2.3925  4 3 3 -0.35 -0.6145 -0.6075 

wk4 3.7285 2.464 2.4855  4 3 3 -0.2715 -0.536 -0.5145 

wk5 3.9375 2.7855 2.3835  4 3 3 -0.0625 -0.2145 -0.6165 

wk6 3.8165 2.6165 2.45  3 3 3 0.8165 -0.3835 -0.55 

wk7 3.321 2.3925 1.991  2 2 2 1.321 0.3925 -0.009 

wk8 3.6665 2.9165 1.933  4 3 3 -0.3335 -0.0835 -1.067 

wk9 3.6185 2.547 2.3805  3 3 3 0.6185 -0.453 -0.6195 

wk10 3.5355 2.723 2.455  3 3 3 0.5355 -0.277 -0.545 

wk11 3.598 2.7855 2.25  3 3 3 0.598 -0.2145 -0.75 

average 3.646773 2.615045 2.320045  3.3636 2.909091 2.909 0.283136 -0.29405 -0.58905 

 Legend: Question One: 1: Boring, 2: OK, 3: Interesting, 4: Awesome 

Questions two and three: 1: None, 2: Some, 3: A Lot 
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APPENDIX M 

 

Summary Questionnaire Responses by Class 

Students with Red Folders (Page One) 
 

 

Folder 

number 

Gen 

der 

AA Favorite 

story 

Why this was their 

favorite story 

Least favorite Which story seems most like yours? Why? 

12 F AA 11, 5, we got to eat 
something 

I didn't have one. 
But X on 1,7 

Circled and erased 5, 10.  11- b/c we love making and 
eating pie. 

13 F AA 1,5,11,7 1- like running, 5- I 
always make stew,  
11- I wish I can make 
pie every day, 7- I like 
to save $ 

blank (no x) 5 it relates b/c me and my grandma love making stew 
and like eating it too. 

14 F AA 9, 5, 2, 4, 
1 

Beatrice's goat 6- Auntee E 3- Like we have to wait to the store and go get some 
food and we got to wait for those days that's not store 
day. 

15 M AA 2 b/c his mother put salt 
in his shoes 

I didn't know b/c I 
like all of them. 

2- me and my ?clacly and uncles plays basketball. 

16 M AA 2,11,5,10 2- b/c he grows up to 
be a super star 

8-didn't do 
anything that could 
earn money. As on 
7,8,9 

2- b/c my whole family loves MJ 

17 M AA  circled all 
by 10 

It was funny  X on 10- they 
always eat beans 

 3- They have less money like we did. 

18 M AA 2 2-b/c he was playing 
my favorite sport 

  2- b/c I play basketball. 

19 & 20 F AA MOVED       

21 F AA 11 B/c they put pies in 
rows & columns. She 
was making pies to 
save $ for the farm. 

10- b/c activity was 
boring but I liked 
the story 

6- I have an aunt named Edna 
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Summary Questionnaire Responses by Class 

Students with Orange Folders (Page One) 

Folder 

number 

Gen 

der 

AA Favorite 

story 

Why this was 

their favorite story 

Least favorite Which story seems most like yours? Why? 

11 F AA 11,9, 5 b/c they were funny 10-b/c we had to 
put piles of beans 
in the middle of 
the table & count 
them. 

5- b/c they had cooked some stew for the whole family, I they 
family went to eat at they house. (I think she misunderstood 
question) 

13 M AA 2 I like them all 2- my sister, brother and me play basketball 

15 M AA 10, 5,8,2 lucky beans I didn't have one 11- my mom makes great sweet potato pie 

16 F AA 5, 10, 12 5, 10 None of them but 
X on 7 

6 b/c my family likes to did hair and eat tea cakes. 

17 M AA 8 It was a nonfiction 
story. You can chase 
chickens and a hen 
can lay eggs. 

2- It was just a 
made up story 
about a guy who 
mom put salt in 
his shoes. (Was 
told MJ was real) 

11- b/c my grandma and me would try to sell sweet potato 
pies to people in our community and some people BUY the 
sweet potato pies. 

18 M AA 5,11, 10, 
2 

5, 11-b/c we ate, 2- 
b/c he put salt in his 
shoes  

I didn't have one 11, 5 B/c we always eat sweet potato pie and we ate some 
just right stew and it was good. 

19 F AA 2 I love that story I chose all of 
them b/c they all 
I love them 

2- b/c me and sis play bball and on the same team. 
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Summary Questionnaire Responses by Class 

Students with Red Folders (Page Two) 

 

 

Folder  
Number 

What students noticed about 
all books. 

Why these books were used? 
 

Notes about their drawing. 
What it connected to mathematics? 

12 have AA, were funny, solve problems. To tell us more about blacks "just right stew"  drew cup with spoon and 
stew, steam rising 

13 Did things I did, work hard or didn't 
give up on what they want to do, 
have a lot of math. 

B/c they all deal with math did what 
they want to do and didn’t give up. 

Yes, "sweet potato pie" drew labeled graph on 
the board, two figures at the table with circle 
cut into 8ths. 

14 We’re interesting, were fun, some of 
them deal with food. 

to help us with math. drew a picture of goat with bucket and grass 

15 didn’t, didn't notice the same b/c one 
a boy plays bball, b/c some were boys 
and girls. 

so we can learn about other books and 
play activities to it. 

yes, "Salt in his shoes" labeled Michael, his 
brother, numbers on jerseys, scoreboard, and 
in the air. 

16 were about math, some of them have 
to measure, some of them have food. 

b/c they were about math. no, "Sweet potato pie" drew large circle with 
triangles on inner line like crust. No divisions. 

17  have black characters, about 
different things, have different 

 for the activities (to match the 
activities) 

yes, drew the parking drive we used in story1 
with End, Start and numbers ascending by 10s.  
10- 210  

18 they all have details, some played 
sports 

b/c the books deals with math. no, drew a stick figures with hat or hair on a 
track with arrow point left. 

18  MOVED     

20  MOVED     

21 some had food how to teach know and learn about 
math 

sweet potato pie'  circle drawn with lines (not 
even) 
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Summary Questionnaire Responses by Class 

Students with Orange Folders (Page Two) 

Folder 

Number 
What students noticed about 

all books. 

Why these books were used? Notes about their drawing. 

What it connected to mathematics? 
11 have AA, funny, made me laugh b/c they were funny and true and cool no, "sweet potato pie"  Drew herself with hand 

to mouth, pie next to her, cut in odd sections 
labeled pie. 

13 all AA, use numbers in each story she wants us to know about important 
stuff about it 

? Drew a kid at an easel or desk with a hat on 
with speech bubble "some thoughts" 

15 were great, have to do with math, 
were AA. 

She wants us to read a lot and learn 
more about books. 

no, "Salt in my Shoes" detailed drawing of 
himself making a basket (told me this was 
himself) 

1 were AA She might want us to learn from them 
cause all of them have a little math. 

no, "Just right stew" drew stew on stove with 
character holding slat (salt?) 

17 were AA, had people, had some 
ending good part in all of them. 

she wanted help us on her surveys and 
math problems. And to do eating like in 
the box and guessing beans. 

No, "me eating pie" drew him with pie and 
arrows from pie to him. Table and a bookshelf 
(array 4 books on each shelf) and 8X5 array to 
left of the table. 

18 had black people, some people, have 
boys, girls and adults 

To see I we know our addition acts to 
learn X, division, subtraction and +.  B/c 
we did activities like in the book. 

no, "me eating some sweet potato pie"  himself 
with pie in both hands (but no mouth) 

19 Go about math, have good endings, 
have a good story. 

Probably when we get the story we try 
to figure out answers and put them in to 
math problems.  Some were champions. 

? 2 stick figures one on ground, one dunking a 
ball in the hoop. The score board shows visitor 0 
and home 1. 
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APPENDIX N 

 

Comparison Rankings of Stories by Students 

 

 

Stories in order of 

participation (most # 

of students made 

comments during 

story time)  Field 

Notes 

Stories in order of 

most comments 

FIELD NOTES 

Stories in order of 

highest reflection scores 

WEEKLY 

REFLECTION DATA  

(by average) 

Stories in order of 

highest reflection scores 

WEEKLY 

REFLECTION DATA 

(by counts of #4- 

awesome) 

Stories in order of 

favorites  

SUMMARY 

QUESTIONNAIRE 

Sweet Potato Pie Lucky Beans Just Right Stew  3.93 Just Right Stew  -14 (2 

ab) 

Just Right Stew 

Salt in His Shoes Salt in his Shoes Auntee Edna  3.81 Auntee Edna  14 (1ab) Salt in His Shoes  

(all boys) 

Getting Through 

Thursday 

Sweet Potato Pie Getting Through 

Thursday 3.75 

Just Like Josh Gibson 

14 

Sweet Potato Pie 

Wilma Rudolph Chicken Chasing Just Like Josh Gibson 

3.73 

Gettin’ Through Thurs. 

13 

Salt in His Shoes (MJ) -

13 

Lucky Beans 

Lucky Beans & 

Chicken Chasin 

Queen 

Just Right Stew Wilma Rudolph  3.68 Beatrice’s Goat 12 

(1ab) Wilma Rudolph  

12 

 

Just Right Stew & 

My Rows &  

Getting Through 

TH 

Chicken Chasing Queen  

3.67 

Chicken Chasing Queen  

11 (1ab) 

 

Beatrice’s Goat & 

Just Like JG 

Rows and Piles of 

Coins 

Beatrice’s Goat  3.61 Sweet Potato Pie  10 

(2ab) 

 

Auntee Edna Wilma Rudolph Sweet Potato Pie  3.6 Lucky Beans  8 (2ab)  

 Beatrice’s Goat Salt in His Shoes  3.56 Rows and Piles 7 (2ab)  
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Just Like Josh Lucky Beans    3.54 Least: Rows & 

Piles (3) 

activity from Lucky 

B (2) 

Auntee Edna Rows and Piles 3.32 

ALL scores 3 or above 

NO- #1 “it was boring” 

s 

I didn’t have least – 

7, 3 blank, 1 loved 

them all 
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APPENDIX O 

 

Student Responses to Reflection Question One by Class 

For All Weeks: How Did You Feel About the Story? 

 

 

Week 
Orange 
average  

counts 
of #4’s 3 2 

 
1 

Red 
averag
e  

counts 
of # 4's 3 2 1   

Totals
:  4 3 2 1 

Average 
rating 

wk1 3.857 6 1 0   3.5 6 1 0     12 2 0 0 3.6785 

wk2 3.428 4 2 1   3.7 9 3 1     13 5 2 0 3.564 

wk3 4 7 0 0   3.3 6 2 1 1   13 2 1 1 3.65 

wk4 3.857 6 1 0   3.6 8 1 0 1   14 2 0 1 3.7285 

wk5 4 7 0 0   3.875 7 1 0     14 1 0 0 3.9375 

wk6 3.833 5 1 0   3.8 9 0 1     14 1 1 0 3.8165 

wk7 3.142 4 2 2   3.5 4 4 0     8 6 2 0 3.321 

wk8 3.833 5 1 0   3.5 6 3 1     11 4 1 0 3.6665 

wk9 3.571 5 1 1   3.666 7 1 1     12 2 2 0 3.6185 

wk10 3.571 4 3 0   3.5 4 4 0     8 7 0 0 3.5355 

wk11 3.571 4 3 0   3.625 6 1 1     10 4 1 0 3.598 

                                  

Averag
e 
rating 

3.6966
4 57 

1
5 4   

3.5969
1 72 

2
1 6 2   129 

3
6 

1
0 2 3.646773 

     Legend: Question One: 4: Awesome, 3: Interesting, 2: OK, 1: Boring  
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APPENDIX P 

Student Responses to Reflection Question 4: 

Did You Think Your Teacher Should Use this Story Again? 

If Yes, Why? 

Week 
Orange 
counts  Yes  NO 

un-
decided 

Enjoy-
ment learning 

Red 
counts YES NO 

un-
decided 

Enjoy-
ment Learning 

wk1 7 1 2 8 1 2 5 

wk2 6 1 1 2 9 1 1 

wk3 7 1 4 9 1 3 3 

wk4 7 3 2 8 1 1 1 4 

wk5 7 3 1 8 1 4 

wk6 7 2 3 10 2 6 

wk7 7 2 8 3 6 

wk8 5 2 1 10 2 3 

wk9 7 1 2 9 1 5 

wk10 7 3 2 7 1 5 

wk11 7 2 2 8 4 

Totals 74 1 19 23 94 3 3 16 45 

Percent of 
occurrence 

98.6 0.01 25% 31% 94 3 3.10% 17% 47.80% 
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APPENDIX Q 

 

Discourse Participation by Students  

From Researcher’s Field Protocol 

 

 

 
Discourse 
Participants wk1 wk2 wk3 wk4 wk5 wk6 wk7 wk8  wk9 wk10 wk11 

Comments:  These notes were from 
BEFORE and AFTER story by week 
number. 

 AA r12 3 0 0 1 0 1 1 0 0 0 1 C- 6,7      + 1,4,11 

 AA r13 4 2 1 3 0 0 0 0 0 0 3 C-1    +1,2,3,4,11 

 AA r14 2 2 1 3 0 0 0 0 0 0 3 math con: 1,3,7,8,9,11 C- 7 

 AA r15 0 2 0 0 1 0 A 1 0 0 1 math conn: 2,5,8,11 

 AA r16 0 1 0 0 2 1 3 2 1 0 1 math conn:2,5,8,9,11 C- 6 

 AA r17 1 0 1 0 0 0 2 1 2 0 2 math: 7,8,9,11 

 AA r18 5 2 1 1 4 0 1 0 1 0 0 math: 1,2,3,5,9 

 AA r19 0 0 0 1 ab 0 ab 3 0 0 ab math: 8  C- 4 

 AA r20 3 2 1 3 3 0 0 2 2 1 ab math: 2,3,4,5,8,10 

 AA r21 ab 2 0 1 1 1 1 1 0 0 0 math: 2,5,7  C-4,5,6,8 

 AA O11 2 2 1 2 2 2 3 0 1 1 1 math: 1,2,3,4,5,6,10,11  C-7 

 AA O13 1 3 1 1 2 0 0 2 1 0 1 math: 1,2,3,4,5,8,9 C-5, 11 

 AA O15 2 2 1 0 2 2 0 0 0 2 1 math: 1,2,5,6,10,11 C-5,6 

 AA O17 2 4 3 3 2 0 0 3 0 1 1 math: 1,2,3,4,5,10 C-5,11 

 AA O17 3 0 0 0 1 0 1 1 1 3 2 math: 1,7,8,10,11  C- 5,11 

 AA O18 0 0 0 0 0 3 ab 0 0 0 0 math: 6 

 AA O19 2 3 2 2 1 1 1 0 1 0 3 math: 1,2,5,7,9,11 C-11 

 Totals: 30 27 13 21 21 11 13 16 10 8 20 Raised their hand - were not called on. 

 19 25 13 12 18 5 8 13 9 N/A 16 
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1 0 0 2 5 4 3 1 0 0 4 total:20 

1.875 1.5882 0.765 1.235 1.313 0.647 0.929 0.941 0.5882 0.471 1.333   average: 1.06 

62.50% 64.70% 41.1% 35.2% 62.5% 17.6% 28.5% 47.0% 35.2% 29.4% 73.7% average: 45.2% 

63.33% 92.6% 100% 57.1% 85.7% 45.5% 61.5% 81.3% 90.0% 80.0% average: 75.7% 
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APPENDIX R 

 

Analysis of Discourse for Students from Field Protocols  

 

 

Week Number of 

comments 

related to 

math. 

Codes (Frequency count)  

1 19 
1. Students want to make math connections (2)   2. Students not strong at seeing what math was (8) 3. Some to measuring 
or numbers (4) 4. Stretching to find a math conn. (5) 

2 25 
1. Students want to make a math connection (lots of hands) 2. students connect to amounts or adding (15) 3. having hard 
time getting to the math, know it has to did with #s (10) 

3 13 
1. Students were stuck on mom was saving, did not get she was broke ( 5) 2. students didn't understand party was pretend 
b/c she had no money(3) 3. Some reasoning (2) 4. having hard time getting to the math (3) 

4 12 
1. Students see 'making plan' as math connection (4) 2. connection to measuring (4)  3. adding (2) 4. connection to prior 
experience (1) 5. 'comparing ‘was math (1) 

5 18 
1. Connecting to prior exp. (home) (4)  2. adding (making more) (6)  3. How many- counting (2) 4. subtraction (2)  5. 
fractions (3)       6. sequencing (1)   7. measurement (how much) (4) 

6 5 
1. FEW HANDS (NO AA in pm class)  2. measurement (2)  3.  adding/counting (2)  4. subtraction (1- T asked her the 
operation) 

7 8 
1. Not good participation (6) 2. connection to saving as math (4)  3. connection to coins (value) (1) 4. counting (2)  5. 
reasoning (1) 

8 13 1. counts (amounts- how many) (8)  2. measuring (how much) (1) 3. adding or subtracting ( 2) 4. multiplying (2) 

9 11 (Ran short on time-am class) 1. counts (4)  2. see money as math connection (2)  3. related to diving or multiplying (5) 

10 N/A WRONG question - data not applicable 

11 16 1. connection to multiplying or dividing (4)  2. counts (5) 3. adding or subtraction ( 4) 4. problem solving (3) 

Legend: orange group: grey, red group: dark grey (black if comments found in both classes) 
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APPENDIX S 

Students’ Mathematic Comments Segregated by Codes 

And Compared with Mathematical Objective of the Weeks One Through Five 

Week quan
tity 

measur
e-ment 

reason
-ing 

operations money  frac-
tions 

sequenc
-ing 

sample of comments Objective 

wk1 4 "the miles she ran, how 
far" 

model addition and 

subtraction, round whole 

numbers to the newest ten or 

hundred 

wk2 4 11 all 
adding 

"add his score", "the 
number  he scored & rest 
of his team", "add up to 
see how much he grew" 

Model addition and 

subtraction using pictures, 

words, and numbers  Round 

whole numbers to the newest 

ten or hundred to approximate 

reasonable results in problem 

situations 

wk3 2 "So that was why the party 
was on Friday. She get paid 
Friday." 

determine values of coins 
and bills, use adding and 
subtracting to solve everyday 
problems 

wk4 4 4 2 adding "measure how far we hit 
the ball"  "you can add the 
meters" 

identify math in everyday 
situations and use a plan to 
solve a problem 

wk5 2 4 6 +, 2- 3 1 "Add the ingredients"  
"add as more people 
come"  "count how many 
times she adds.." 

Select addition or subtraction 

and use the operation to solve 

problems involving whole 

numbers through 999 
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Students’ Mathematic Comments Segregated by Codes 

And Compared with Mathematical Objective of the Weeks Six through Eleven 

wk6 2 2   1 -       "How long she cooked it"  
"How many they cooked" 

Learn and apply multiplication facts 
through 12 by 12 using concrete models 
and objects. 
Solve and record multiplication problems 
(up to two digits times one digit). 
Use models to solve division problems 
and use number sentences to record the 
solutions. 

week 
7 

3   1   4     "How much he had and wanted 
to spend" "He couldn't buy the 
bike b/c it was more money, so 
it's adding" 

solve and write multiplication problems 
by developing a plan 

week 
8 

8 1   2+, 2 X       "Multiply chickens & eggs" 
"How much she ran"  "Try to 
make groups" 

Identify patterns in multiplication facts 

using concrete objects, pictorial models,  

week 
9 

4     5 x or / 2     "If she wants to give it away 
she could divide" 

use adding, subtracting, multiplying or 
dividing to solve everyday problems 

week 
10 

              Question was specifically about 
estimation 

Select or develop an appropriate 
problem-solving plan or strategy using 
various methods 

week 
11 

5   3 4 + or -, 
4 x or / 

      "How many sw. potatoes go in 
a pie?"  "Multiply to see how 
many will go in the oven" 

 

Total
s 

24 19 10 39 6 3 1    
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APPENDIX T 

Student Responses to Reflection Question 2 

Did You Feel the Story Helps You think About Math? 

Week 
Orange 
rating 

counts 
of #3 2's 1's 

Red 
rating 

counts 
of # 
3's 2's 1's 

Totals: 
3's 2's 1's 

Average 
rating 

wk1 2.571 4 3 0 2.6 6 2 1 10 5 1 2.586 

wk2 2.428 4 2 1 2.7 7 3 0 11 5 1 2.564 

wk3 2.571 4 3 0 2.2 4 4 2 8 7 2 2.386 

wk4 2.428 3 4 0 2.5 5 5 0 8 9 0 2.464 

wk5 2.714 5 2 0 2.857 6 1 0 11 3 0 2.786 

wk6 2.833 5 1 0 2.4 6 2 2 11 3 2 2.617 

wk7 2.285 4 1 2 2.5 5 2 1 9 3 3 2.393 

wk8 2.833 5 1 0 3 10 0 0 15 1 0 2.917 

wk9 2.428 4 2 1 2.666 6 3 0 10 5 1 2.547 

wk10 2.571 4 3 0 2.875 7 1 0 11 4 0 2.72 

wk11 2.571 4 3 0 3 8 0 0 12 3 0 2.786 

Mean 
rating/ 
total 
count 2.566 46 25 4 2.664 70 23 6 116 48 10 2.615 

Legend: 3:  A lot, 2:  Some, 3:  None 
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APPENDIX U 

 

Student Responses to Reflection Question 3 

Did You Feel the Story Helps You Think About Math Outside of the Classroom? 

 

 

Week 
Orange 
rating 

counts 
of #3 2's 1's 

Red 
rating 

counts 
of # 3's 2's 1's 

Totals:  
3's 2's 1's 

Average 
rating 

wk1 2.714 5 2 0 2.3 4 3 2 9 5 2 2.507 

wk2 2.285 4 1 2 2.3 5 3 2 9 4 4 2.293 

wk3 2.285 2 5 0 2.5 6 3 1 8 8 1 2.393 

wk4 2.571 5 0 2 2.4 7 0 3 12 0 5 2.486 

wk5 2.142 3 1 2 2.625 6 1 1 9 2 3 2.384 

wk6 2.5 3 3 0 2.4 6 2 2 9 5 2 2.45 

wk7 1.857 2 2 3 2.125 3 3 2 5 5 5 1.991 

wk8 1.666 2 0 4 2.2 6 1 2 8 1 6 1.933 

wk9 2.428 4 2 1 2.333 5 2 2 9 4 3 2.381 

wk10 2.285 4 1 2 2.625 6 1 1 10 2 3 2.455 

wk11 2 3 1 3 2.5 6 0 2 9 1 5 2.25 

Mean 
rating/ 

total 
count 2.249 37 18 19 2.3916 60 19 20 97 37 39 2.320 

   Legend: 3:  A lot, 2:  Some, 3:  None  
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APPENDIX V 

Protocol for Data Collection of Problem Solving Behaviors 

Problem-solving Student 1 2 3 4 5 6 7 8 9 10 

persists in 

effort/time 

tries more than 

one route 

argues with group 

uses drawing 

uses objects 

marks up the 

problem 

quits easily 

(frustrated/confuse

d) 

agitated or angry 
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bored/distracted 

not working 

 

          

other: 

 

 

          

 

 

 

          

 

  



193 

APPENDIX W 

Data Counts of Student Responses from 

Researcher’s Problem Solving Protocol 

Week Students 

asking for 

help 

Students 

showing 

persistence 

lack of 

reasoning 

actions 

able to 

explain 

demonstrates 

understanding 

explains + 

demonstrates 

together 

week 1 5 4 5 3 0 3 

week 2 5 5 8 0 1 1 

week 3 11 2 10 2 3 5 

week 4 7 4 10 8 8 16 

week 5 6 4 2 1 6 7 

week 6 3 2 8  0 9 9 

week 7 8 5 7 4 5 9 

week 8 2 1 7 1 10 11 

 week 9 1 4 8 2 10 12 

week 10 2 0  0  0 8 8 

week 11 1 6 2 1 3 4 

average 0 3.364 6.7 2.444 5.73 8.571 

Combined total: 93.571 
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APPENDIX X 

 

Data Counts from Students’ Problem Solving Record Sheets 

 

 

Participants  
  

wk1 wk2 wk3 wk4 wk5 wk6 wk7 wk8  wk9 wk10 wk11 

F AA R12 R M R  M T+ R+ M+ D R  M+ R  M M R+ M M R M+ R R M 

F AA R13 M+ R  M    M R  M+ R+ M+ D M+ R  M M+  R M+  M M + 

F AA R14 M+   R  M R  M+ R M D M R M R+ M+ D R+ R R M 

M AA R15 R M R M R+  R+ M R+  R M AB M R M+ D M R M 

M AA R16 R M+ R R R  M+ R+ M+ D R M+ R+ M   M   M + R 

M AA R17 M   R R  M+ AB   R+ M+  R M+ R M + 

M AA R18     R R  M+ M R   M + M + M R M + 

F AA R19 M M R  M + R+  M+ AB R M+ AB R M+ M +  D R D AB 

M AA R20   M R R  M+ R M  M + M R R M+ M + M + D AB 

F AA R21 M R R M+ R R D R  R M M M R R M + D 

F AA O11 M R M R R  M   M M  R M  R  D D M R D 

M AA O13 R + M + R M + R M +  D R + M R M R M+ R +  M R D   M D 

M AA O15 R M + D R M + R + M R M M M M  D     R + M 

F AA O16 R M M D R M R M M M   R M D N/A R M D+ 

M AA O17 R M  M D R M +    R + M + R   M M M   R M D  

M AA O18 R M   R R + M  + D M M R M D R +  D   R M D+ 

F AA O19 R M D M   R + M + R M M R M + R D M +   R D 

Totals:   R= 9=53% 8=47% 13=76% 17=100% 12=80% 6=35% 9=53% 6=35% 8=47% 5=31% 10=67% 

    M= 14=82% 10=59% 9=53% 16=94% 9=60% 13=76% 12=80% 13=76% 13=76% 4=25% 14=93% 

  
R or M 15 14 17 17 14/15 15 14/15 15 16   9/16 15/15 

     Legend: M: More than one strategy, R: Reworked a problem, D: Drawing, +:  Used multiple times 
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