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ABSTRACT 
 

 
JAMI CARA FRIEDRICH 
AN EXAMINATION OF COMMONLY USED FOURTH-GRADE MATHEMATICS 
TEXTBOOKS THROUGH A LATCRIT LENS 
Under the direction of H. JUSTIN BALLENGER, Ph.D. 
 
 

The U.S. public school system is witnessing significant growth in English 

language learners (ELLs), since the Hispanic population is the largest and fastest-growing 

ethnic minority group in the country. Simultaneously, there is a persistent achievement 

gap in mathematics between the Hispanic population and their White, non-Hispanic 

peers. Mathematics instruction in K-12 classrooms has become more language-dependent 

due to the adoption of the Common Core State Standards (CCSS) in much of the United 

States and an increased focus on developing students’ conceptual understanding in 

mathematics. To better understand the impact of current policy on Hispanic ELL 

students’ academic achievement in mathematics, it is critical to investigate the language 

usage in mathematics texts used as instructional resources in K-12 schools. The purpose 

of this study was to analyze the language in commonly used mathematics textbooks to 

understand how Hispanic Latinx culture is represented within the texts. 

Using a critical Latinx (LatCrit) theoretical framework, this study sought to 

investigate how language is employed in three widely distributed fourth-grade 

mathematics textbooks, specifically, how language usage may act to include or exclude 

the Hispanic Latinx culture. The results of this study identified the relative



 

xiii 

strengths and weaknesses of the texts in regard to supporting ELLs. The relative strengths 

include the use of Hispanic names, topical themes, relatable terms (specifically school-

related terms), and the use of tools to support learning. The relative weaknesses include 

exclusion of Hispanic historical figures and Latin American locations; variety in topics; 

the use of tables as a form of adding a layer of complexity rather than simplifying a word 

problem; and the lack of photographs, graphic organizers, or multiple-choice items. 

Recommendations for further research include using a research design in which the 

participants are students currently involved with the text and studying teacher-created 

word problems rather than textbook word problems.    
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CHAPTER 1 

INTRODUCTION TO THE STUDY 

According to a 2015 U.S. Census Bureau report, 93.3% of non-Hispanic White 

individuals at least 25 years of age have attained at least a high school degree (Ryan & 

Bauman, 2016). In comparison, only 66.7% of Hispanic individuals in this same 

population have attained at least a high school degree by the age of 25. There is a 26.6% 

gap between non-Hispanic White individuals and Hispanic individuals who have attained 

at least a high school degree by the age of 25 (Ryan & Bauman, 2016). These data show 

that Hispanics lag far behind their White non-Hispanic peers. 

Mize (2019) differentiated between Hispanics and Latinx by defining Hispanics 

as individuals who have an ancestry that traces back to a Spanish-speaking country, 

whereas Latinx have an ancestry that traces back distinctively to a Latin American 

country. Therefore, when it comes to identifying an ethnicity, most Latinx individuals 

identify as Hispanic. This is important to note in order to recognize the educational 

attainment gap between the Latinx population and the White population.  

Many national news outlets, including ABC News, CNN, FOX, NBC, and the 

Washington Post, have identified immigration as a hot topic in the 2020 presidential 

election.  The conversation is characteristically about immigration from Mexico and 

Latin American countries. Regardless of political stance, Pew Research Center found that 

the Hispanic population represents 52% of the overall population growth in the United 
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States (Flores et al., 2019). Davila and de Bradley (2010) stated, “Although Latina/o 

students are among the fastest growing population in the U.S., their educational 

experiences are often mired in oppression” (p. 43). Therefore, because the Latinx 

population is continuing to grow in the United States, it is important to study the 

experiences of Latinx students and identify areas of weakness to improve the Latinx 

academic achievement levels. 

Problem Statement 

The problem investigated in this study was the academic achievement gap in 

mathematics between the growing population of Hispanic students and their White non-

Hispanic peers (Collins et al., 2016; Guglielmi, 2012; Hull, 2017; Irizarry, 2011). 

According to the National Center for Education Statistics (2017), an achievement gap is 

identified when there is a statistically significant difference in average scores between 

two groups of students. National data verify that fourth-grade Hispanic students scored an 

average of 19 percentage points lower in mathematics than their White non-Hispanic 

peers in 2017 (National Center for Education Statistics [NCES], 2017). This is 

problematic for the broader society as the largest minority group in the United States is 

struggling to keep up mathematically. When students score poorly in mathematics, they 

have lower career aspirations and a lesser chance of continuing their education (Balfanz 

et al., 2007; Shapka et al., 2006). Thus, a large proportion of our population tend to be 

less motivated to continue their education to enhance their chances of prestigious careers 

and positively impact our society. 
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Research has shown that one reason students with a Hispanic Latinx background 

struggle in mathematics is because it is a language-dependent subject (Abedi & Lord, 

2001; Kan & Bulut, 2015; Schleppegrell, 2007).  In fact, Martiniello (2008) stated, “It is 

unknown whether the low score is due to the student’s lack of mastery of the math 

content, limited English proficiency, or both” (p. 334). Additionally, Alt et al. (2014) 

supported this claim and suggested, “Educators need to be aware that language heavy 

assessments may not provide an accurate picture of a child’s mathematical knowledge or 

proficiency” (p. 230). Therefore, to improve the achievement levels, mathematics 

teachers need to ensure that their text is culturally relevant and that the writing is at a 

reading level that is appropriate to our English language learners in order to promote 

engagement and support reading development with linguistically complex mathematics 

word problems (Ebe, 2010; Kibler & Chapman, 2018).  

Purpose and Significance of the Study 

The purpose of this study was to explore the cultural relevance of language within 

mathematics curriculum.  Hispanic Latinx students tend to have lower levels of 

achievement on mathematics tests than their non-Hispanic White peers (NCES, 

2017). However, researchers argue there is no indication that these low scores are based 

on mathematics ability and that the low scores are due to language and culture barriers 

(Alt et al., 2014). Kan and Bulut (2015) supported this claim: “When a word problem is 

used on the test, examinees need to use both mathematics and reading skills to solve the 

problem” (p. 584). By analyzing the text to understand the significance of the language 

on the ability to understand how to solve the problem, practitioners can determine 
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whether the problem assesses students’ language skills or mathematics skills. If the 

problem assesses students’ language, practitioners can eliminate language and cultural 

barriers to better assess the mathematics skills.  

In addition to understanding the significance of the language within the text, 

analysis of text in this study revealed the cultural relevance to the Hispanic Latinx 

population. Cultural relevance of language refers to language that values ethnically 

diverse students and their cultural experiences and perspectives by building on their 

strengths (Darling-Hammond et al., 2019; Gay, 2000; Ladson-Billings, 1995). Using 

culturally relevant texts is beneficial for linguistically diverse youth because they 

promote engagement (Ebe, 2010; Kibler & Chapman, 2018). The findings of this study 

add to the literature of language and culture within a mathematics curriculum.   

Furthermore, the findings of this study are beneficial to the practitioner. Although 

teachers may be shifting away from using textbooks, teachers are still using word 

problems. The analysis of culturally relevant texts will guide practitioners in identifying 

whether or not their texts and word problems utilized in the classroom are culturally 

relevant for the Hispanic Latinx population. Culturally relevant texts also encourage 

teaching for social justice and provide students with opportunities for critical thinking 

(Borrero et al., 2018). Finally, to better understand whether language or mathematics 

skills hinder students’ mathematics achievement, this study encouraged the analysis of 

the relationship between mathematics and language. 
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Research Questions 

The purpose of this study was to analyze the language used in commonly used 

mathematics textbooks to understand how Hispanic Latinx culture is represented. The 

research questions, designed to study cultural relevancy through language, relate to a 

critical Latinx theoretical framework. The following questions guided this study: 

1. How is Hispanic Latinx culture represented in the text within commonly used 

mathematics textbooks? 

2. How is language employed to include and exclude the Hispanic Latinx 

culture? 

Theoretical Framework 

According to Bright (2016), “School is widely regarded as one of the primary 

means of cultural reproduction, and within this context, our mathematics texts play a 

large, albeit frequently invisible and unchallenged role in this reproduction” (p. 6). To 

understand the phenomenon of culture within mathematics text, this study employed a 

theoretical framework of critical Latinx theory (LatCrit) as it is important to view the text 

from a lens of the fastest growing minority group in the United States (Davila & 

deBradley, 2010; Gonzalez & Portillos, 2007; Irizarry, 2011; Kiehne, 2016; Peralta et al., 

2013; Villapando, 2004).   

LatCrit derived from the basic structures of critical race theory, a theory in which 

theorists argue that race is socially constructed to promote a dominant ideology (Davila 

& de Bradley, 2010; Delgado & Stefanic, 2017; Freire, 2000; Gotanda, 1995). As 

outlined in Figure 1, in addition to focusing on race as a social construction, LatCrit 
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scholars also address issues of language rights, culture, and immigration (Arreguin-

Anderson & Kennedy, 2013; Ayon & Philbin, 2017; Delgado & Stefanic, 2017; Gonzalez 

& Portillos, 2007; Salinas et al., 2016; Yosso, 2006).   

 
Figure 1 

Development of LatCrit 

 
 
 

Many scholars maintain the emphasis of LatCrit is on the relationship between 

language and culture (Arreguin-Anderson & Kennedy, 2013; Irizarry, 2011; Peralta et al., 

2013; Quinones et al., 2011; Villalpando, 2004). Additionally, deliberate language 
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building leads to an increase in cultural relevance for teachers and Latinx students 

(Arreguin-Anderson & Kennedy, 2013). With an emphasis on language and culture, this 

study was grounded in LatCrit. 

Research Design and Procedures 

The researcher utilized a qualitative, critical discourse analysis approach in 

conjunction with a content analysis to examine text within mathematics textbooks to 

examine the phenomenon of cultural relevance to the Hispanic Latinx community. Table 

1 details the procedure and the connection to the study.  The researcher used relevance 

sampling in order to identify text that met the criteria of the study (Krippendorf, 

2019).  The method was a document analysis. The researcher followed a general 

analytical framework of critical analysis from a sociocognitive approach (SCA) by Van 

Dijk (2014) for analysis. To ensure trustworthiness, the researcher included prolonged 

engagement with the texts (Shenton, 2004); thick descriptions (Geertz, 1973); an audit 

trail (Guba, 1981); and a process of seeking out one’s own subjectivity (Peshkin, 1988). 
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Table 1 

Procedures and Connection to the Study  

Procedure Definition Connection to Study 
Content 
Analysis 

“Content analysis is a research technique 
for making replicable and valid 
inferences from text (or other meaningful 
matter) to the contexts of their use” 
(Krippendorf, 2019, p. 24).  

The content analysis 
process was used to 
understand the phenomenon 
of cultural relevance of the 
language in the mathematics 
text.  

Relevance 
Sampling 

“Relevance sampling aims at selecting all 
textual units that contribute to answering 
given research questions” (Krippendorf, 
2019, p. 122). 

Relevance sampling was 
used to ensure the text 
selected allowed for 
analysis of cultural 
relevancy of the language. 

Document 
Analysis 

“Document analysis is a systematic 
procedure for reviewing or evaluating 
documents” (Bowen, 2009, p. 27). 

Document analysis was 
used to systematically 
evaluate the adding and 
subtracting in three fourth-
grade texts.  

Critical  
Content 
Analysis 
Framework 

The study followed the following stages 
of analysis:  selecting the discourse, 
locating and preparing data sources, 
exploring the background of each text, 
coding texts and identifying overarching 
themes, analyzing the external and 
internal relations in the text, and 
interpreting the data (Mullet, 2018).  

The relationship of 
discourse with society and 
cognition was analyzed 
through a critical 
framework. 

Trustworthiness Prolonged engagement with the texts is 
when the researcher spends an extended 
amount of time to evaluate, interpret, and 
analyze the text (Shenton, 2004). 
Thick descriptions are detailed 
descriptions to convey the message of the 
text analyzed (Geertz, 1973) 
An audit trail is a detailed record of the 
process of the study (Guba, 1981). 
Seeking out one’s own subjectivity is a 
personal process to identify and protect 
against bias (Peshkin, 1988).  

Prolonged engagement with 
the text promoted 
credibility. 
 
Thick descriptions 
promoted transferability.  
 
An audit trail promoted 
dependability. 
Seeking out one’s 
subjectivity promoted 
confirmability. 
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Limitations and Delimitations 

 Recognition of the limitations of the study are necessary to ensure that they do not 

affect the outcome of the study. One limitation is that the study only focused on one topic 

in one grade level. Although the researcher studied three different fourth-grade curricula, 

it is possible that the findings may not be transferable to other grade levels or areas of 

study. Rather than provide a generalization for all grade levels, this study provided a 

detailed analysis of fourth grade adding and subtracting whole numbers.   

A limitation of using a LatCrit theoretical framework to guide this study is that 

“given the heterogeneity and diversity of the Latino population, certain subgroups may be 

more prone to subscribing to a LatCrit worldview, whereas other subgroups may feel it is 

incongruous with their experiences” (Kiehne, 2016, p. 124). This study was an analysis 

of the language to understand cultural relevance of the Hispanic Latinx worldview rather 

than a specific subgroup. 

A delimitation of the study is the focus on the Hispanic Latinx population.  This 

selection failed to include other ethnic groups. Other ethnic groups would likely offer 

different perspectives. A further delimitation is the inclusion of solely textbooks rather 

than personal experiences of students. Chapter 5 includes elaboration of the limitations of 

the study. 

Definitions of Key Terms 

The following definitions are provided to assist the reader: 

Achievement gap is when there is a statistically significant difference in average 

scores between two groups of students (NCES, 2017). 
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Culturally relevant pedagogy is “a theoretical model that not only addresses 

student achievement but also helps students to accept and affirm their cultural identity 

while developing critical perspectives that challenge inequities that schools (and other 

institutions) perpetuate” (Ladson-Billings, 1995, p. 469). 

Hispanic is an ethnic group classification that includes individuals who have an 

ancestry from Spanish-speaking countries (Mize, 2019) 

Latino Americans or Latinos are individuals who trace their ancestry to Latin 

America but currently live in the United States (Mize, 2019).  

Latinx is an inclusive category of Latino Americans that is not dependent on 

gender (Mize, 2019).  

Summary 

In summary, for the purpose of this study, the researcher identified the 

terminology of Hispanic as individuals who have an ancestry that traces back to a 

Spanish-speaking country and Latinx as individuals who have an ancestry that traces 

back clearly to a Latin America country. Additionally, the researcher identified the 

achievement gap in mathematics between the growing Hispanic population and the White 

non-Hispanic population.  

The discussion of the achievement gap led to the “Problem Statement” section, in 

which the researcher argued that research indicates one reason for the achievement gap is 

that mathematics is a language-dependent subject. This chapter also presented the 

research questions that guided the study in analyzing the language in commonly used 

mathematics textbooks to understand how Hispanic Latinx culture is represented. 
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In the “Theoretical Framework” section, the researcher expressed why the study 

was grounded in LatCrit. The researcher gave a brief explanation of LatCrit as a 

theoretical framework, which the researcher explores in greater depth in Chapter 2. In the 

“Significance of the Study” section, the researcher showed how the findings of the study 

will add to the literature of language and culture within a mathematics curriculum and 

benefit the practitioner. The researcher also provided an overview of the procedures of 

the study using a sociocognitive approach (SCA) by Van Dijk (2014) for analysis.  

 Finally, in the last two sections of this chapter, the researcher identified 

limitations and delimitations and provided a definition of key terms used throughout the 

study. In Chapter 2, the researcher presents an extensive overview of the research 

strategies, the study’s theoretical framework, and relevant researcher related to the study. 

Chapter 3 details the research design and methodology and its rationale, as well as data 

collection techniques, data analysis procedures, subjectivity, and validity measures.  

Chapter 4 presents the findings. Chapter 5 provides conclusions of the findings, answers 

to the research questions, implications, limitations, and recommendations for future 

research.  
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CHAPTER 2 

REVIEW OF LITERATURE 

This chapter is a literature review examining relevant information pertaining to 

Latinx culture within mathematics textbooks. This review also explains how 

linguistically complex text has impacted students’ ability to be successful in mathematics. 

For the purpose of this study, the Hispanic Latinx population includes individuals who 

are from Latin America, self-identify as Latinx, and speak Spanish (Frank et al., 2010; 

Schmidt et al., 2000). 

Because the Hispanic population is the largest and fastest growing ethnic group in 

the United States, many scholars have turned their attention to the achievement gap 

between Hispanic Latinx students and their White non-Hispanic peers (Collins et al., 

2016; Guglielmi, 2012; Hull, 2017; Irizarry, 2011; National Center for Education 

Statistics [NCES], 2017). An achievement gap is identified when there is a statistically 

significant difference in average scores between two groups of students. Accordingly, 

research has shown that students with a Hispanic Latinx background struggle in 

mathematics since it is a language- and culture-dependent subject (Alt et al., 2014; Kan & 

Bulut, 2015; Schleppegrell, 2007). Therefore, educators need to better understand how 

language and culture is related to power and the academic success of Hispanic Latinx 

students in mathematics. 



13 

 

Organization of the Review 

In this chapter, the researcher presents a review of existing literature related to 

critical Latinx theory (LatCrit), the Latinx culture within the field of education, and the   

study of mathematics textbooks. To this effect, this chapter includes an explanation of the 

researcher’s search strategy, theoretical framework, and the research that relates to each 

component of the study. The closing section clarifies how the researcher can contribute to 

current research in this area. 

The “Search Strategy” section identifies the search strategies used in locating and 

identifying relevant research. The researcher first recognizes the databases used during 

the search and provides a visual of the keywords used to locate and identify relevant 

research. 

The “Theoretical Framework” section provides a comprehensive literature review 

of the development of critical Latinx theory (LatCrit) as the basis of this study. Grant and 

Osanloo (2014) defined a theoretical framework: 

The theoretical framework is the foundation from which all knowledge is 

constructed (metaphorically and literally) for a research study. It serves as the 

structure and support for the rationale for the study, the problem statement, the 

purpose, the significance, and the research questions. The theoretical framework 

provides a grounding base, or an anchor, for the literature review, and most 

importantly, the methods and analysis.  (p. 12) 

A LatCrit theoretical framework provides structure to this study.   
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The “Latinx Culture” section presents the literature related to the Hispanic Latinx 

culture in schools and mathematics, highlighting the following topics: discrimination and 

support within schools, Hispanic Latinx achievement gap in mathematics, and the role of 

language in mathematics. The “Mathematics Curricula” and “Text Analysis” sections 

present literature and research related to the Common Core State Standards (CCSS), area 

of importance in the mathematics classroom, effective mathematics programs, and 

current studies of textbooks in education. Finally, the researcher concludes the chapter by 

identifying the dearth of literature in the current research that led to the need for this 

research study. 

Search Strategy 

The researcher utilized Mercer University’s electronic databases, Proquest’s 

Education database and EBSCO’s Education Full Text, to find research relevant to the 

study. The researcher used the two electronic databases and the library catalog to 

examine all topics researched. Furthermore, in order to determine which articles were 

cited the most frequently, the researcher used Google Scholar.  

To organize the study, the researcher created and followed intentional 

guidelines. First, limiting resources to scholarly articles and peer-reviewed articles 

narrowed the breadth and depth of research. Secondly, although this study was a 

qualitative, the researcher did not limit the search to only qualitative methodologies in 

order to analyze work conducted in quantitative studies as well. Third, the researcher did 

not limit the search to a specific grade level and included content areas other than 

mathematics to analyze how researchers had previously studied textbooks. Finally, the 
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researcher purposely studied the reference sections of relevant to learn about relevant 

studies and work connected to this study. 

With a variety of research on mathematics curricula, studies using critical race 

theory and LatCrit as theoretical frameworks, and studies that employed document 

analysis as a methodology, the researcher created a graphic to organize relevant research 

by search terms and topics study as shown in Figure 2.  
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  In summary, the researcher used multiple databases and search terms to review 

literature related to the study. The researcher chose to study the research in the study’s 

theoretical framework, methodology, and topic. The next section describes the theoretical 

framework that grounded the study. 

Theoretical Framework: Critical Latinx Theory 

In this section, the researcher describes critical Latinx theory (LatCrit) as the 

theoretical framework used to ground the study.  As a subset of critical race theory, the 

researcher begins by describing critical race theory. The researcher then provides a 

detailed explanation of the development of LatCrit and the focus of LatCrit scholars. 

This study was grounded in the research on race, racism, and power. Although the 

intent of the Civil Rights Act of 1964 was to encourage equal rights, numerous scholars 

acknowledge discrimination still exists in the United States (Ayon & Philbin, 2017; 

Barrett et al., 2012; Daniels, 2011; Davila & de Bradley, 2010; Irizarry, 2011; Kiehne, 

2016; Quinones et al., 2011; Villalpando, 2004). Differentiating groups of people based 

on skin color, ethnicity, language, and culture establishes the dominance of one group 

(Arreguin-Anderson & Kennedy, 2013; Davila & de Bradley, 2010; Delgado & Stefanic, 

2017). In order to prevent indirect forms of racism and challenge the dominant ideology, 

critical race theory is a movement developed to study the relationship of race and power 

(Arreguin-Anderson & Kennedy, 2013; Davila & de Bradley, 2010; Delgado & Stefanic, 

2017; Freire, 2000; Gonzalez & Portilos, 2007; Villalpando, 2004; Yosso, 2006).   
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Critical Race Theory 

Racism has been normalized in the United States and therefore needs to be 

studied, critiqued, and challenged (Daniels, 2011). In the 1970s, Derrick Bell, Alan 

Freeman, and Richard Delgado were influential in building on critical legal studies to 

develop critical race theory in the 1970s (Annamma, 2015; Daniels, 2011; Delgado & 

Stefanic, 2017; Peralta et al., 2013). Committed to studying racial inequality and social 

justice, critical race theorists aim to combat racism (Arreguin-Anderson & Kennedy, 

2013; Ayon & Philbin, 2017; Solorzano & Yosso, 2001; Villalpando, 2004; Yosso et al., 

2009). 

With a goal of studying the relationship between race and power, subtle forms of 

racism today promote White-over-color dominance (Delgado & Stefanic, 2017). The 

argument of White-over-color dominance indicates that White is the pure and anything 

else is flawed. The United States politicians and media attempt to combat racism by 

promoting colorblindness (Williams, 2013; Yosso et al., 2009). However, numerous 

scholars argue that color-blindness promotes racism because it ignores differences in 

ethnicity and fosters White racial domination (Delgado & Stefanic, 2017; Freeman, 1995; 

Gotanda, 1995; Williams, 2013; Yosso et al., 2009). 

Whether ignoring differences or celebrating differences, race and racism are 

social constructs (Davila & de Bradley, 2010; Quinones et al., 2011). Thus, critical race 

theorists argue that race is socially constructed to promote the dominant ideology (Davila 

& de Bradley, 2010; Delgado & Stefanic, 2017; Freire, 2000; Gotanda, 1995). As critical 

race theory continued to expand, scholars developed subgroups to address the needs of 
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specific demographics (Annamma, 2015). To bring attention to issues specific to Latin 

Americans, critical Latinx theory (LatCrit) was developed as a branch of critical race 

theory to address the issues of immigration, language rights, culture, accent, and surname 

(Arreguin-Anderson & Kennedy, 2013; Ayon & Philbin, 2017; Delgado & Stefanic, 

2017; Gonzalez & Portillos, 2007; Salinas et al., 2016; Yosso, 2006) 

Critical Latinx Theory (LatCrit) 

In addition to the commitment to study racial inequality and social justice (Davila 

& de Bradley, 2010; Kiehne, 2016; Salinas et al., 2016), LatCrit emphasizes the 

relationship of language and culture (Arreguin-Anderson & Kennedy, 2013; Irizarry, 

2011; Peralta et al., 2013; Quinones et al., 2011; Villalpando, 2004). Numerous scholars 

have noted that the Latinx population is the largest and fastest growing ethnic group in 

the United States (Davila & de Bradley, 2010; Gonzalez & Portillos, 2007; Irizarry, 2011; 

Kiehne, 2016; Peralta et al., 2013; Villapando, 2004). This statistic promotes the 

importance to study LatCrit at this time. 

LatCrit identifies storytelling and counter-storytelling as methods to sharing the 

experiences of, and providing a voice for, the Latinx community (Irizarry, 2011; Peralta 

et al., 2013; Salinas et al., 2016; Yosso, 2006). Communicating through storytelling 

emphasizes the importance of language for the Latinx community. For students, 

storytelling provides them an outlet to share their individual stories and experiences 

(Peralta et al., 2013). 

Framing the study through a LatCrit lens has some limitations. For instance, there 

is diversity within the Latinx population in which the experience of subgroups differs 
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(Kiehne, 2016). Although there is diversity, current research of LatCrit within education 

primarily accounts for the experiences of Mexican American students (Arreguin-

Anderson & Kennedy, 2013; Ayon & Philbin, 2017; Espinoza et al., 2013; Gonzalez & 

Portillos, 2007; Jasis, 2013; Orosco, 2014; Peralta et al., 2013; Quinones et al., 2011; 

Roosa et al., 2011; Salinas et al., 2016; Santos & Collins, 2016). Therefore, there is a gap 

in research on multiple subcultures within the Latinx community. 

To review, in this section, the researcher explained the development of LatCrit 

and the importance of language when using a LatCrit theoretical framework. The 

following section details the culture of the Latinx community in schools. Following this, 

is a discussing targeting mathematics and the Latinx community.  

Hispanic Latinx Culture 

This section presents relevant research related to Hispanic Latinx culture in 

schools and particularly in mathematics. Explained through a LatCrit lens, the section 

begins with a description of the culture within schools, which includes discrimination and 

supports to combat the discrimination. The researcher then narrows the discussion to 

mathematics to address the achievement gap and the effect of language in this specific 

content area. 

Hispanic Latinx Culture in Schools 

It is important to study the experiences of students with a Hispanic Latinx 

background at school because the population of this ethnic group is growing at a rapid 

pace (Davila & de Bradley, 2010; Gonzalez & Portillos, 2007; Irizarry, 2011; Kiehne, 

2016; Peralta et al., 2013; Villapando, 2004). Many researchers examine the role of 
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discrimination of Hispanic Latinx students within the school and community (Ayon & 

Philbin, 2017; Gonzalez & Portillos, 2007; Irizarry, 2011; Kiehne, 2016; Peralta et al., 

2013; Quinones et al., 2011; Yosso et al., 2009). The devaluing of the Spanish language 

and culture within the school setting is the most common form of discrimination 

identified in the literature (Arreguin-Anderson & Kennedy, 2013; Ayon & Philbin, 2017; 

Gonzalez & Portillos, 2007; Irizarry, 2011, Kiehne, 2016; Oppland-Cordell & Martin, 

2015; Pierce, 1995; Quinones et al., 2011; Villalpando, 2004; Yosso et al., 2009).  

According to Ayon and Philbin (2017), discrimination has an emotional impact on 

Hispanic Latinx students. In fact, researchers determined experiencing discrimination has 

a strong correlation to poor mental health. Unfortunately, research has found that the 

schools do not typically combat discrimination; any support or coping methods students 

receive are from their families (Peralta et al., 2013). 

During a two-year ethnographic study, Irizarry (2011) sought to understand the 

experiences of Latinx youth in regard to pressures on schools to meet accountability 

standards. Meeting with Latinx high school students twice a week, discrimination was the 

most common theme that emerged from the interviews. Findings revealed the acceptance 

of discrimination as commonplace, and Latinx students described the restriction on their 

freedom of expression to speak in their home language. Additionally, Latinx students 

internalized this racial hierarchy and oftentimes identified as a subordinate to their White 

student peers (Irizarry, 2011).  

Focusing on an ethnically diverse urban community, Quinones et al. (2011) 

utilized critical race and LatCrit theoretical frameworks to understand how Latinx 
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students experience challenge power relations. Through an ethnographic qualitative 

approach, findings reveal the devaluing of the Spanish language and culture. Additional 

discriminatory themes emerged through the concept of a collective other in which Latinx 

participants described their experience as differing from their African American peers. 

Quinones et al. (2011) identified a need for Latinx to resist both Black and White power 

struggles. 

Ayon and Philbin (2017) “examined Latino children’s experiences with 

institutional and interpersonal forms of discrimination in the state of Arizona” (p. 

19). Using a qualitative methodology, they interviewed 54 Latinx immigrant parents. The 

researchers discovered that discrimination manifested through teachers minimizing 

students’ connection to Spanish language and culture by enforcing an English-only 

language requirement in the classroom, differential treatment towards Latinx students, 

and verbal abuse. The researchers identified these findings as critical because the 

population of Latinx children in the United States is growing rapidly. Additionally, Ayon 

and Philbin (2017) recommended further research in in exploring discrimination through 

children’s perspectives. 

In all three studies mentioned, researchers identified a common theme of 

discrimination in the form of devaluing the Spanish language and culture by promoting 

an English-only environment within the school environment. In regard to support, 

researchers noted that the primary sources of support for Latinx students are parents and 

families, rather than from within the school (Hernandez et al., 2016; Peralta et al., 

2013).   
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Peralta and colleagues (2013) investigated Latinx youths’ experiences in 

“schooling and . . .  their preparation for an education in science, technology, 

engineering, and math (STEM) fields” (p. 905). Through a mixed methods approach, the 

researchers discovered that Latinx parents are the primary influence in whether or not 

their children decide to continue their education in college.  

As for students’ high school experiences, Peralta et al. (2013) found that Latinx 

students identified hostile school environments towards Latinx immigrants and 

challenges due to discrimination. However, Latinx students explained their ability to 

overcome challenges through the support of their families. The researchers credited this 

support to cultural wealth and the family’s commitment to one another. 

Hernandez and colleagues (2016) investigated Latinx families’ beliefs about 

education, STEM careers, and educational challenges. Through surveys and interviews, 

the researchers examined parents’ perceptions of their children’s education. Findings 

revealed that although there was a cultural mismatch between Latinx families and the 

schools that led to stereotypes and discrimination, Latinx families were the primary 

source for educational support. This support was due to the strong value of education in 

Latinx culture and a strong sense of loyalty toward the family (Hernandez et al., 2016). 

In discussions of support, Peralta et al. (2013) and Hernandez et al. (2016) 

identified challenges within the school environment. However, those studies attributed 

Latinx student success to the support of families and the strength of the Latinx 

community. The following subsections detail discrimination and support for Latinx 

students. 
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Discrimination   

LatCrit scholars recognize the discrimination of the Latinx community as 

multidimensional (Kiehne, 2016; Oppland-Cordell & Martin, 2015; Quinones et al., 

2011; Villalpando, 2004). In a study in which Ayon and Philbin (2017) conducted 

interviews with 54 Latinx immigrant parents in the state of Arizona, the researchers 

concluded that discrimination was most frequently based on perceived ethnicity, which 

was based on physical traits and language abilities, which were based on 

accent. According to Ayon and Philbin (2017), discrimination is multidimensional 

including: 

 Interpersonal discrimination manifested through verbal abuse in the form of 

microinsults, microassaults, and physical attacks. Institutional discrimination 

occurred in schools as teachers dismissed children’s connect to the Spanish 

language (microinvalidation), enforced informal ‘no Spanish in classrooms’ 

policies, and showed differential treatment toward Latino children. Further 

institutional discrimination arose when immigrant families were denied access to 

services. (pp. 22-23)  

Ayon and Philbin (2017) reported that Latinx children’s well-being is at risk and 

proposed that schools need to create more accepting school environments.  

In addition to public forms of discrimination, microaggressions are subtle forms 

of discrimination. Pierce (1995) introduced microaggressions as the following: 

Probably the most grievous of offensive mechanisms spewed of racism and 

sexism are microaggressions. These are subtle innocuous, preconscious, or 
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unconscious degradations, and putdowns, often kinetic but capable of being 

verbal and/or kinetic. In and of itself a microaggression may seem harmless, but 

the cumulative burden of a lifetime of microaggressions can theoretically 

contribute to diminished mortality, augmented morbidity, and flattened 

confidence.  (p. 281) 

Subtle forms of racism have become commonplace, whether intentional or unintentional 

(Ayon & Philbin, 2017; Daniels, 2011), fueled by racism and discrimination (Kiehne, 

2016; Villalpando, 2004). 

Yosso et al. (2009) described the racial microaggressions prevalent to Latinx 

students. The first type of racial microaggressions is interpersonal microaggressions, 

which refer to verbal and nonverbal attacks. Racial jokes are the second type of racial 

microaggression the researchers. These jokes surfaced as intentional forms of insults. The 

final type of racial microaggression Yosso et al. (2009) described is institutional 

microaggression. Institutional microaggressions are detailed as campus racial climate that 

instills feelings of self-doubt, alienation, and discouragement. Other LatCrit scholars 

support the claim that institutional microaggressions cause emotional stress and feelings 

of incompetence for Latinx students (Ayon & Philbin, 2017; Daniels, 2011; Irizarry, 

2011; Peralta et al., 2013). For example, Irizarry’s (2011) findings revealed that Latinx 

high school students have feelings of internalized “racial hierarchy and culture of 

conformity, oftentimes deliberately defining themselves in contrast to White students and 

exalting ‘White culture’ above their own” (p. 4).   
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Looking beyond the walls of individual schools, Gonzalez and Portillos (2007) 

suggested that there is an undereducation and overcriminalization of U.S. Latinx students, 

due to federal acts and state acts. One federal act that impacts the Hispanic Latinx 

community is the Illegal Immigration Reform and Immigrant Responsibility Act (1996), 

which makes receiving financial aid for high education illegal for undocumented 

individuals.  

Gonzalez and Portillos (2007) also claimed that state acts have impacted the 

education of Hispanic Latinx students as well. For example, in 1994, California passed 

Proposition 187, which denied services to illegal immigrants, including public 

education. Although there is no association between the Latinx population and illegal 

immigrant status, Gonzalez and Portillos (2007) argued that the number of illegal 

immigrants within the Hispanic Latinx population demonstrates ethnic bias towards this 

community. Additionally, both California and Arizona passed propositions in 1998 and 

2000 respectively to eliminate bilingual education within schools. Ayon and Philbin 

(2017) contended that Spanish-speaking students forbidden to speak Spanish experience 

internalized oppression through the oppression of their cultural heritage. 

Support  

Whereas a number of studies show the prevalence of discrimination, there is 

limited research investigating the support Hispanic Latinx students receive from the 

educational system to combat discrimination. Rather, the support Hispanic Latinx 

students receive is primarily from their parents and families since Hispanic Latinx culture 

emphasizes the importance of family awareness and parent involvement to promote 
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schooling and academic success (Hernandez et al., 2016; Peralta et al., 2013). However, 

there are challenges to the primary support because many families do not speak the 

English language or have American cultural capital (Hernandez et al., 2016).   

After studying Latino parents of students in kindergarten through 12th grade at a 

county public school, Hernandez et al. (2016) delineated the barriers to supporting their 

children’s education as “education costs, student motivation, immigration, and the access 

of information” (p. 361). The researchers reported that the support students received was 

from their own families. Hernandez et al. (2016) also noted the families’ persistence to 

understand the culture in education to support their children.  

Peralta et al. (2013) conducted a study at two U.S. public universities to 

investigate the role of Latinx parents in Latinx students’ decisions to attend college. The 

findings suggest that the Latinx culture of encouragement and engagement in the 

students’ learning provided by parents and families gave the students the support 

necessary to attain academic success and attend college.  

Hispanic Latinx Culture in Mathematics 

This section provides a discussion of the achievement gap between Hispanic 

Latinx and White students in mathematics. It includes information on assessments used to 

determine this gap. Also included are the results of studies highlighting the importance of 

the language barrier on assessments. 

Achievement Gap  

The review of research revealed a plethora of research concerning mathematics 

achievement gap between Hispanic Latinx and White students (Collins et al., 2016; 
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Guglielmi, 2012; Hull, 2017, Irizarry, 2011; Kotok, 2017; Newkirk-Turner & Johnson, 

2018). The National Assessment of Educational Progress (NAEP), an assessment given 

to 4th and 8th graders in the United States every two years to measure students’ 

mathematical knowledge and problem-solving skills (NCES, 2019), provides a scaled 

score reported on the Nation’s Report Card. On the most recent mathematics report, the 

average achievement gap from 1990 to 2017 between White and Hispanic students was a 

scaled score of 21 percentage points. Additionally, according to the latest published 

percentages (NCES, 2017), 49% of students with a White ethnic background scored 

below the proficient level, while 74% of Hispanic students scored below proficient. This 

is a 25% difference between White students and Hispanic students who score below the 

proficient level. 

In a study conducted with second grade students at 10 schools and a district 

summer program, Alt et al. (2014) “examined the relationship between mathematics and 

language to better understand the nature of the deficit and the academic implications 

associated with specific language impairment (SLI) and English language learners 

(ELLs)” (p. 220). After modifying the linguistic demands for the ELL group of students, 

Alt et al. (2014) measured students’ mathematics skills on a “traditional, language-heavy, 

symbol-heavy task” (p. 224). The variety of language demands administered through 

computer-based mathematics games determined students’ success and outcomes of the 

study. In particular, for the ELL group of students, Alt el al. (2014) explained, 

The performance of children in the ELL group was not statistically different from 

the children in the NE [native English-speakers] group on tasks with light 
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language demands; there was no indication that children in the ELL group had 

difficulty with symbolic processing or with tasks that placed high demands on 

visual working memory. (p. 230)   

Further, the researchers suggested that, because language-heavy assessments do not 

accurately assess students’ mathematical competence, educators must be aware of the 

language within their mathematics assessments.  

Language in Mathematics 

Twenty-first century research on ELLs with a Hispanic Latinx cultural 

background indicates that language and linguistic complexity have a negative effect on 

mathematics achievement (Adams, 2003; Alt et al., 2014; Kan & Bulut, 2015; 

Martiniello, 2008; Newkirk-Turner & Johnson, 2018; Schleppegrell, 2007; Turkan, 

2016). With a focus on conceptual understanding, students’ ability to have academic 

success when solving word-based mathematics problems and completing language heavy 

assessments directly relates to their ability to decipher words and understand symbolic 

representations (Alt et al., 2014; Kan & Bulut, 2015; Martiniello, 2008; Newkirk-Turner 

& Johnson, 2018).   

In an analysis of the linguistic complexity of Massachusetts’s comprehensive 

fourth-grade math test, Martiniello (2008) used textual analysis and vocabulary frequency 

to examine the difficulties of Spanish-speaking ELLs. Martiniello (2008) identified 

differential item function (DIF), which “refers to the discrepancies in difficulty an item 

presents for members of two groups who have equivalent levels of proficiency on the 

construct the test is intended to measure” (p. 337). Specifically, for this study, the DIF 
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determined which factors impact a student’s ability to answer a math problem 

successfully in comparison to a peer with the same mathematics ability. The researcher 

concluded that linguistic complexity, including multiply clauses, long noun phrases, and 

limited syntactic transparency in the text, is just one DIF disfavoring ELLs. Vocabulary 

is another DIF disfavoring ELLs. Results suggested that because English is not spoken at 

home, ELLs could have difficulty with words that students typically learn at home in 

addition to the sophisticated academic words. Thus, findings support the claim that 

students with the same mathematics ability may score lower on language-heavy 

assessments due to their background and first language (Martiniello, 2008).  

Because of the linguistic complexity and language-heavy assessments, higher 

English proficiency, vocabulary knowledge, and reading comprehension contribute to 

greater mathematical success for ELLs (Barrett et al., 2012; Coxhead & Boutorwick, 

2018; Hong & You, 2012).  Using data from the Early Childhood Longitudinal Study, 

Hong and You (2012) concluded that a home language of English, and thus most often a 

higher English proficiency, significantly impacted students’ success in their mathematics 

courses. To improve student’s English proficiency, vocabulary knowledge, and reading 

comprehension in mathematics, researchers suggest simplifying language using pictures 

and animations, in addition to interventions with a focus on comprehension and problem 

solving (Coxhead & Boutorwick, 2018; Newkirk-Turner & Johnson, 2018; Orosco, 2014; 

Turkan, 2016). Other recommendations for increasing ELLs’ success in mathematics are 

to enhance engagement, provide bilingual support, and provide opportunities for 
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collaborative learning environments (Lindholm-Leary & Borsato, 2005; Oppland-Cordell 

& Martin, 2015; Sciarra & Seirup, 2008). 

Summary: Hispanic Latinx Culture 

In summary, in this section on Hispanic Latinx culture, the researcher identified 

the importance of both the experience of Hispanic Latinx students and the academic 

effects of their experience and language barrier. Additionally, the researcher related that a 

number of studies investigated discrimination for Hispanic Latinx students while fewer 

studies detailed the support and difficulties Hispanic Latinx students have with the 

language in mathematics. The following two sections provide a review of current 

literature in both mathematics and the study of textbooks. 

Mathematics Curricula 

As the No Child Left Behind initiative ended, the Common Core initiative was 

publicly announced in 2009 and adopted in 2010 (Common Core State Standards 

Initiative [CCSSI], 2016a). The CCSS are the most commonly used mathematical 

academic standards across the country, since 45 states and the District of Columbia have 

adopted them (CCSSI, 2016a; Kornhaber et al., 2017; Kornhaber et al., 2014). According 

to the CCSSI (2016a), “The standards were created to ensure that all students graduate 

from high school with the skills and knowledge necessary to succeed in college, career, 

and life, regardless of where they live” (p. 1). In hopes of providing equal education to all 

students, the CCSSI promised to yield college-and-career readiness of students and lower 

costs for states because states will no longer have to create their own curriculum and 

accompanying resources. Kornhaber et al. (2014) explained, 
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The reform seeks to anchor primary and secondary education across these states 

in one set of demanding, internationally benchmarked standards. Thereby, all 

students will be prepared to for further learning and work in a competitive global 

economy regardless of the sociodemographic variation associated with their ‘zip 

code,’ that is, the location of their neighborhood or school.  (p. 1) 

Criticisms of CCSS include federal involvement in state standards and the quick 

development that has led to a poor connection between standards and resources 

(Kornhaber et al., 2014; Main, 2012). In regard to the quick development, the process of 

creating the standards began in the summer of 2009, with a draft released in September 

2009 and the final version released in the summer of 2010 (CCSSI, 2016a). Nonetheless, 

with the adoption by most of the states, the CCSS are the most commonly used 

mathematical academic standards across the United States (CCSSI, 2016a) 

Area of Importance 

The U.S. Department of Education (2008) identified fluency of whole numbers as 

the foundation of all of mathematics. Additionally, findings show that students also found 

the basic mathematics of numbers and operations were the most important concepts to 

know and understand (Carr, 2003). For example, fourth graders should be able to “use 

place value understanding and properties of operations to perform multi-digit arithmetic” 

(CCSSI, 2016b, para. 3). Therefore, when identifying an area of importance within 

mathematics, it is crucial to study adding and subtracting with base 10 whole numbers. 

In addition to the basic skills of adding and subtracting with base 10 whole 

numbers, it is important to study word problems, since the CCSS encourages students to 
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solve real-world problems to enhance conceptual understanding (CCSSI, 2016a). 

Students must be able to integrate several cognitive processes and connect different 

meanings and relationships to mathematics operations when solving word problems 

(Jitendra et al., 2007). However, little work to ensure effective instruction in solving 

mathematical word problem has been done in the elementary grades (Kingsdorf & 

Krawec, 2016). Therefore, there is a gap in the research on word problems within the 

context of number operations with base 10 whole numbers within the elementary school 

context. 

Effective Programs 

Because of the widespread use of the CCSS, a primary focus when identifying 

effective mathematics textbooks should be identifying textbooks aligned to the CCSS. 

According to the National University Library System (2019), Textbook A and Textbook 

B (pseudonyms) aligned to CCSS. Additionally, EdReports (2018) granted Textbook C 

(pseudonym) the highest level of alignment to the CCSS rating. Therefore, the researcher 

utilized these textbooks for this study. 

Text Analysis 

An organized form of interpreting meaning from the context of text is the 

methodology of context analysis (Bowen, 2009; Hsieh & Shannon, 2005; Krippendorff, 

2019; Kuckartz, 2014; Merriam & Tisdell, 2016; White & Marsh, 2006). One form for 

content analysis is textbook analysis. Scholars have recognized the importance to 

studying textbooks since they directly impact students’ daily learning (de Kort, 2017; 

Lerch et al., 2017; O’Keeffe & O’Donoghue, 2015; Williams, 2013). The majority of 
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recent textbooks analysis studies conducted through a critical theoretical framework 

focused on social studies and reading textbooks (de Kort, 2017; Lintner, 2004; Williams, 

2013), whereas mathematics textbook analysis studies focused on topical coverage and 

application of problem-solving skills (Baker et al., 2010; Jitendra et al., 2005; Muach & 

McDermott, 2007; O’Keeffe & O’Donoghue, 2015; Sood & Jitendra, 2007). O’Keeffe 

and O’Donoghue (2015) recognized that language plays a role in mathematics but 

claimed that there are insufficient studies on effectively evaluating the language of 

mathematics in mathematics textbooks.   

When examining the text through a critical theoretical framework, the researcher 

seeks to determine if the text is culturally relevant, which means, as Ebe (2010) 

explained, the readers “can connect to and . . . draw on their background knowledge and 

experiences to make meaning” (p. 194). In order to be culturally relevant, rather than fall 

into the category of multicultural education, the text must be authentically relevant, 

reaching beyond heroes, holidays, and stereotypical names (Borrero et al., 2018; Irizarry, 

2007).   

Ladson-Billings (1995) defined culturally relevant pedagogical practice as “a 

theoretical model that not only addresses student achievement but also helps students to 

accept and affirm their cultural identity while developing critical perspectives that 

challenge inequities that schools (and other institutions) perpetuate” (p. 469). In a study 

conducted to investigate the culturally relevant contexts of selected mathematics texts, 

Leonard et al. (2014) found that there is little practice of using culturally relevant texts in 

mathematics classrooms. Although there has been research conducted on improving 
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teacher education on culturally relevant pedagogy in the mathematics classroom 

(Caniglia, 2018; Davis & Martin, 2018; Leonard & Evans, 2018; Timmons-Brown & 

Warner, 2016), there is little research on examining mathematics texts used in the 

classrooms. Therefore, a need exists to use the method of document analysis to examine 

the cultural relevance of text in mathematics because the literature reveals that culturally 

relevant texts lead to greater reader engagement (Ebe, 2010; Kibler & Chapman, 2018). 

Gap and Importance of the Study 

Current research refers to textbooks as the primary source of curriculum 

(Crawford & Snider, 2000; Jitendra et al., 2005; Muach & McDermott, 2007; Slavin & 

Lake, 2008; Son & Kim, 2015; Sood & Jitendra, 2007). Existing research using 

mathematics textbooks focused on topical coverage and application of problem-solving 

skills (Baker et al., 2010; Jitendra et al., 2005; Muach & McDermott, 2007; Sood & 

Jitendra, 2007; O’Keeffe & O’Donoghue, 2015). In regard to studying textbooks through 

a critical theoretical framework, current studies only analyzed social studies and reading 

textbooks (de Kort, 2017; Lintner, 2004; Williams, 2013). Thus, there is a need to 

examine the language within mathematics textbooks through a critical theoretical 

framework, specifically Critical Latinx theory (LatCrit). 

Additionally, although there is research on the relationship of language and 

mathematics and the negative effects of achievement for ELLs with a Hispanic Latinx 

background (Adams, 2003; Alt et al., 2014; Kan & Bulut, 2015; Martiniello, 2008; 

Newkirk-Turner & Johnson, 2018; Schleppegrell, 2007; Turkan, 2016), it is unknown 

how the language within the mathematics textbooks affects learning. Therefore, there is a 
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current gap in how the language of commonly used mathematics textbooks represents the 

Hispanic Latinx culture. Aiming to fill the gap by analyzing the language within the 

mathematics textbooks, this study used a LatCrit theoretical framework in order to 

identify how Hispanic Latinx culture is represented.  

The Hispanic Latinx population is an important ethnic group to study in the field 

of education because, as the largest and fastest growing minority ethnic group in the 

United States (Davila & de Bradley, 2010; Gonzalez & Portillos, 2007; Irizarry, 2011; 

Kiehne, 2016; Peralta et al., 2013; Villapando, 2004), the Latinx population is continuing 

to become a larger proportion of the United States. Therefore, when a large group of 

individuals lag behind significantly in mathematics, it impacts the overall education of 

the wider society. According to Christle et al. (2010), because academic failure is one of 

the key risks for delinquency, school personnel can minimize the school-to-prison 

pipeline by improving academic achievement. It is imperative to study the curricula to 

determine how to help the Latinx students be more successful and thus improve the 

education of this population and lower risks of delinquency.  

Summary 

This chapter presented a review of the existing literature related to LatCrit, Latinx 

culture within the field of education, and study of mathematics textbooks. The “Search 

Strategy” section detailed the researcher’s use of Mercer University’s electronic 

databases to locate research relevant to the study. The researcher limited resources to 
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scholarly articles and peer-reviewed articles but did not limit the search to a specific 

grade level or content area.  

In the “Theoretical Framework” section, the researcher illustrated the history of 

critical race theory and the evolvement of LatCrit to emphasis racial inequality within 

language and culture. With the study grounded in LatCrit, the researcher used the 

theoretical framework to present the literature on “Hispanic Latinx Culture in Schools 

and “Hispanic Latinx Culture in Mathematics” in the “Hispanic Latinx Culture” section. 

Within these sections, the researcher identified the vast amount of research on the 

discrimination towards Hispanic Latinx students and the achievement gap between 

Hispanic Latinx students and their White non-Hispanic peers.  

In the “Mathematics Curricula” section, the researcher outlined adding and 

subtracting whole numbers in fourth-grade as an area of importance. Additionally, the 

researcher selected textbooks based on their alignment with the CCSS. This is due to the 

fact that 45 states and the District of Columbia have adopted these standards (Kornhaber 

et al., 2017; Kornhaber et al., 2014).  

The “Text Analysis” section highlighted the scarcity of literature on language in 

mathematics through a critical theoretical framework. This led to the discussion of the 

gap in the literature and the importance of this study in the “Gap and Importance of the 

Study” section. The research design and methodology of this study are in the following 

chapter. The researcher also describes the sampling and data analysis strategies, as well 

as measures taken to promote trustworthiness and validity.  
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CHAPTER 3  

METHODOLOGY 

According to the National Assessment of Educational Progress (NAEP), in 2017, 

students who identified their ethnicity as Hispanic scored an average of 19 percentage 

points lower in mathematics than did their White non-Hispanic peers (National Center for 

Education Statistics [NCES], 2017. The literature reviewed in Chapter 2 explored a 

variety of reasons for this achievement gap. Although considerable existing research 

identifies mathematics as a language-dependent subject (Abedi & Lord, 2001; Kan & 

Bulut, 2015; Schleppegrell, 2007), there has been little investigation of the language 

explicitly in textbooks. The purpose of this study was to explore the relationship between 

language and Hispanic Latinx culture within mathematics curriculum. To this end, the 

researcher analyzed the linguistic complexities and cultural relevancy of mathematics 

texts through the investigation of word problems.   

Research in mathematics teaching strategies and student learning refers to 

textbooks as the primary source of curriculum (Crawford & Snider, 2000; Jitendra et al., 

2005; Muach & McDermott, 2007; Slavin & Lake, 2008; Son & Kim, 2015; Sood & 

Jitendra, 2007). Therefore, when analyzing curriculum, researchers rely on textbook 

analysis.  The areas analyzed are overall concepts, alignment to standards, and methods 

of instruction (Baker et al., 2010; EdReports, 2018; Jitendra et al., 2005; Sood & Jitendra, 

2007). However, there is little research on the analysis of mathematics textbooks through 
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a critical theoretical framework. Additionally, research analyses of textbooks using a 

critical theoretical framework focused on history and reading comprehension textbooks 

(de Kort, 2017; Lintner, 2004; Williams, 2013). Within these analyses, the focus was on 

how the textbooks portrayed African Americans and Native Americans (Litner, 2004; 

Padget, 2015; Williams, 2013), with little literature on analyzing how the textbooks 

portrayed Latin Americans. By aiming to understand the cultural relevancy to Latinx 

students in commonly used mathematics textbooks through a critical Latinx (LatCrit) 

theoretical framework, this study addressed language and culture in mathematics 

textbooks, so far lacking in the literature.   

This chapter presents the methodology of the study. It begins with a rationale for 

the study, followed by a reiteration of the problem statement and the research questions. 

Next are descriptions of the research design, sample and selection process, and data 

analysis technique. The chapter ends with a subjectivity statement, a discussion of 

trustworthiness and validity, and a summary of the chapter. 

Rationale for the Study 

Qualitative research uses an interpretive approach to making meaning of 

situations (Creswell & Poth, 2018; Denzin & Lincoln, 2011; Patton, 2002). 

Understanding phenomena is the rationale for qualitative research. Reading and 

analyzing text through a qualitative content analysis approach is an interpretive process 

of understanding how the text focuses on a specific phenomenon represented 

(Krippendorf, 2019). 
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This study sought to add to the literature regarding how culture is represented in 

language and the relationship of language and power within the context of mathematics 

and their textbooks. By understanding how the discourse of texts promotes or suppresses 

a specific culture, curriculum designers can reevaluate the use of these texts and 

incorporate more culturally relevant texts if needed.  

Statement of the Problem Reiterated 

There is an achievement gap between the growing population of Hispanic 

students and their White non-Hispanic peers in mathematics (Collins et al., 2016; 

Guglielmi, 2012; Hull, 2017; Irizarry, 2011; NCES, 2017). Specifically, research has 

shown that students with a Latinx background struggle in mathematics because it is a 

language- and culture-dependent subject (Abedi & Lord, 2001; Alt et al., 2014; Kan & 

Bulut, 2015; Schleppegrell, 2007).  

Research Questions Reiterated 

To analyze the language in commonly used mathematics textbooks and 

understand how Hispanic Latinx culture is represented, the researcher developed two 

questions that relate to a critical Latinx theoretical framework and target cultural 

relevancy through language. The following questions guided this study: 

1. How is Hispanic Latinx culture represented in the text within commonly used 

mathematics textbooks? 

2. How is language employed to include and exclude the Hispanic Latinx 

culture? 
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Research Design 

The researcher utilized a qualitative approach to explore the research questions in-

depth. Denzin and Lincoln (2011) stated, “Qualitative researchers study things in their 

natural settings, attempting to make sense of, or interpret, phenomena in terms of the 

meanings people bring to them” (p. 3). In this study, the researcher examined text within 

mathematics textbooks to examine the phenomena of cultural relevancy to the Hispanic 

Latinx community.   

To formulate a research project, Crotty (1998) proposed using four elements in 

the research process: epistemology, theoretical perspectives, methodology, and 

methods. Figure 3 outlines the research design for this study.  

 
Figure 3 

Research Design 
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Epistemology 

Crotty (1998) defined epistemology as “how we know what we know” (p. 8). The 

epistemology used to frame this study was social constructionism, meaning that humans 

create meaning by building interpretations based on their experiences and interactions 

(Ertmer & Newby, 1993). Crotty (1998) suggested that we are born into a world of 

meaning, into a “system of significant symbols” (p. 54). This is consistent with 

Vygotsky’s (1934/1962) belief of the importance of thought and language in children’s 

cognitive development and their perception of the world around them. 

Theoretical Perspective 

Critical Latinx theory (LatCrit) was the theoretical framework used to frame this 

study.  LatCrit, a subset of critical race theory (CRT), complements Habermas’s belief 

that researchers must attend to “power relations embedded in the structures of a capitalist, 

classed society” (Shaw & DeForge, 2014, p. 1576). Critical race theorists are committed 

to study racial inequality and social justice (Davila & de Bradley, 2010; Kiehne, 2016; 

Salinas et al., 2016). In addition to racial inequality and social justice, LatCrit emphasizes 

the relationship of language and culture (Arreguin-Anderson & Kennedy, 2013; Irizarry, 

2011; Peralta et al., 2013; Quinones et al., 2011, Villalpando, 2004).  

Methodology 

The researcher used critical discourse analysis from Van Dijk’s (2014) 

sociocognitive approach (SCA) of as the methodology in this study. According to Van 

Dijk (2014), attitudes and group schemas are articulated best through discourse. 

Additionally, this type of analysis “emphasizes context and a focal triad of 
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interrelationships between discourse, society, and cognition” (Mullet, 2018, p. 118). This 

study drew distinctions between the language employed in word problems and Hispanic 

Latinx cultural relevance. 

The researcher also used a content analysis as the mode of inquiry because it is a 

flexible research approach used to systematically classify and evaluate textual documents 

(Bowen, 2009; Hsieh & Shannon, 2005; Krippendorff, 2019; Kuckartz, 2014; Merriam & 

Tisdell, 2016; White & Marsh, 2006). Krippendorf (2019) stated, “Researchers have 

reasons to draw distinctions within a body of text and apply the same content analysis to 

each part” (p. 99). This study drew distinctions of word problems from units on adding 

and subtracting whole numbers within three 4th-grade textbooks. 

Method 

Document analysis was the method for this study. Bowen (2009) defined 

document analysis as “a systematic procedure for reviewing or evaluating documents” (p. 

27). Additionally, Bowen (2009) claimed this method of analysis can add valuable data to 

research through the information derived. Many scholars in the field of education have 

recognized the importance of using document analysis to study textbooks as textbooks 

directly impact students’ daily learning (de Kort, 2017; Lerch et al., 2017; O’Keeffe & 

O’Donoghue, 2015; Williams, 2013).  

Sampling and Selection 

The selection of textbooks occurred in phases. In the first phase, the researcher 

considered the specific textbooks to analyze. In the second phase, the researcher 

considered the grade level and specific concept to analyze. 
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Textbook Selection 

In selecting mathematics textbooks, the researcher considered the reviewed 

literature. Since 2010, the District of Columbia and 45 states in the United States have 

adopted the Common Core State Standards (CCSS) (Association for Supervision and 

Curriculum Development [ASCD], 2019; CCSSI, 2016a). However, the majority of the 

research was conducted prior to this adoption (Baker et al., 2010; Jitendra et al., 2005, 

Muach & McDermott, 2007; Sood & Jitendra, 2007). In order to have a relevant study, it 

is necessary to analyze textbooks that align to the standards that the majority of the 

United States has adopted (ASCD, 2019; CCSSI, 2016a). The researcher used relevance 

sampling to select textual units that align to the CCSS. 

According to Roblen (2010), California and Texas have a great influence over 

publishers. Therefore, it is important to study textbooks aligned to the CCSS and adopted 

by these two states. The department of education websites of California and Texas 

delineate both Textbook A and Textbook B as approved fourth-grade mathematics 

textbooks for the 2019-2020 school year. Although not listed on these websites, the 

researcher also analyzed Textbook C, a textbook designed for the state of New York, 

because it consistently met criteria for the alignment to the CCSS (EdReports, 2018; 

Heitin, 2015). Kaufman et al. (2017) reported that “between 80 percent and 90 percent 

indicated that their district required or recommended” (p. xi) the use of this open 

educational free resource. Therefore, these three textbooks represent textbooks used 

across the United States. 
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Grade Level and Concept Selection 

A sampling unit is the specific selection established for analysis (Krippendorff, 

2019; Kuckartz, 2014; White & Marsh, 2006). Because the texts selected had to meet the 

same criteria, the researcher employed relevance sampling. Rather than being 

representative of the text as a whole, relevance sampling systematically lowers the 

number of sampling units to only the relevant texts (Krippendorf, 2019). 

The researcher selected the basic skills of adding and subtracting whole numbers 

because fluency with whole numbers is the foundation of algebra (U.S. Department of 

Education, 2008). According to the CCSSI (2016a), both fluency and whole numbers are 

addressed in the fourth grade. Therefore, the researcher used fourth-grade word problems 

involving adding and subtracting whole numbers for analysis. 

Data Analysis 

To review the content of the curriculum materials, the researcher followed the 

general analytical framework of critical discourse analysis for structure using the SCA 

framework. According to Van Dijk (2014), discourse is “the expression and reproduction 

of social cognition” (p. 12). In the context of this study, the discourse examined was the 

language used within the word problems of the textbooks. The seven stages in this 

framework are: (1) selecting the discourse, (2) locating and preparing data sources, (3) 

exploring the background of each text, (4) coding texts and identifying overarching 

themes, (5) analyzing the external in the text, (6) analyzing the internal relations in the 

text, and (7) interpreting the data (Mullet, 2018). Table 2, adapted from Mullet (2018), 

describes these procedures for critical discourse analysis.  
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Table 2  

Stages of Critical Discourse Analysis 

Stage of Analysis Description Example 

1. Select the 
discourse 

Discourse selection related to 
social justice or inequality  

Which states are choosing each 
textbook and how is the 
language within each textbook 
culturally relevant to the 
Hispanic Latinx community  

2. Locate and 
prepare data 
sources 

Selection of text and preparing 
the data for analysis  

Textbook A, B, and C fourth-
grade curriculum 

3. Explore the 
background of 
each text 

Examine the background of the 
text as textbooks are reflective 
of the writers and users  

Examining which states are 
using the textbooks and the 
topics of the word problems 

4. Code texts and 
identify 
overarching 
themes  

Coding to identify common 
categories and themes 

Initial coding approach for 1st 
round to be open to all 
theoretical directions; pattern 
coding in 2nd round to identify 
categorical and thematic 
distinctions (Krippendorf, 2019)  

5. Analyze the 
external 
relations in the 
texts 

Examine external social 
relations that impact the text 
  

White culture and Hispanic 
Latinx culture social norms  

6. Analyze the 
internal 
relations in the 
texts 

Examine representations within 
the text (language and pictures)  

Word problems, instructions, 
and pictures within the 4th-
grade curriculum  

7. Interpret the 
data 

Interpret and analyze the data Identifying gaps, questions, and 
insights while analyzing the 
data 

 
 
 The researcher used critical discourse analysis to understand the overachieving 

picture of how the discourse, specifically the language, was employed to include or 

exclude Hispanic Latinx culture. However, to further analyze the text, the researcher used 
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content analysis. In particular, she used enumerative and thematic content analysis 

approaches to further look at relationships of frequency and cultural contexts (Grbich, 

2015; Krippendorff, 2019).   

Subjectivity Statement 

In order to understand a phenomenon in qualitative research, researchers must 

identify their own biases prior to conducting research. According to Peshkin (1988), 

when researchers observe themselves, they can “be enabled to write unshackled from 

orientations that they did not realize were intervening in their research process” (p. 17).   

In this study, the researcher’s biases derived from personal experiences in 

mathematics classrooms in the middle and high school levels. While teaching middle and 

high school math, Textbook C was an optional curriculum resource instead of the primary 

curriculum resource; however, the researcher used a variety of Textbook C tasks 

designed for middle and high schoolers. Intentionally choosing when to use and not to 

use this resource in order to provide students with what the researcher felt was culturally 

relevant resource reveals a bias toward some of the text.  

As a female person of White ethnicity, the researcher recognized bias, since she 

had not experienced discrimination based on her name or accent. Additionally, the 

researcher had never struggled to understand the language of the mathematics text since it 

has always been in her native language. It was important for her to recognize that she 

lacked the personal experience of a Hispanic Latinx American student. She also did not 

have the experience of writing textbooks.  
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Additionally, the researcher’s professional experience included teaching students 

who come from a Latin American background. She held the belief that all students should 

have an equal opportunity to be successful in school and consistently modified lessons to 

ensure that all ELLs had the same opportunities in learning the mathematics material as 

all other students. Recognizing personal bias, consciously evaluating one’s own 

stereotypes, and using verification techniques (Guba, 1981) throughout the process of 

analysis are important in order to mitigate potential bias. 

Trustworthiness 

To promote validity, the researcher utilized Guba’s (1981) four criteria of 

trustworthiness: credibility, transferability, dependability, and confirmability. To provide 

credibility, also known as internal validity (Guba, 1981; Shenton, 2004), the study 

included prolonged engagement with the texts. Additionally, the use of frequent peer 

debriefing with the researcher’s dissertation chair provided opportunities for exposure to 

questions for clarity. In the case of transferability, also known as external validity or the 

ability for the research to be generalized and applicable in other similar situations (Guba, 

1981; Shenton, 2004), the researcher used relevance sampling to ensure that the sampling 

units addressed the research questions. Furthermore, the researcher used thick 

descriptions (Geertz, 1973), which are detailed descriptions that convey the message of 

the text. These methods promote transferability as they provide details of the study so 

that it can be applied to other situations. 

The researcher also created a detailed audit trail to promote dependability, or the 

reliability and consistency of the study (Guba, 1981; Shenton, 2004). The audit trail 
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allows for an external researcher to examine the process, beginning with the search 

criteria for the literature review and continuing throughout the study to the final analysis 

and discussion. Finally, to ensure that the findings are the result of the study rather than 

the preference of the researcher, confirmability promotes objectivity (Guba, 1981; 

Shenton, 2004). A data-oriented approach demonstrates that the data lead to the findings 

of the study. Additionally, the researcher negotiated the process of seeking out her own 

subjectivity throughout the research process to mitigate her bias (Peshkin, 1988). 

Empirical Validity 

In the case of content analysis, Krippendorf (2019) warned that a threat to validity 

can occur when the researcher selects texts through intentional bias to represent the 

phenomenon. Krippendorf (2019) described several methods of evaluating validity, 

including evaluating empirical validity through evidence based on content. Evidence of 

content includes the text and the extent that these texts represent the overall population of 

the phenomena. To ensure empirical validity through evidence of the representative 

population, the researcher examined texts commonly used nationwide that aligned with 

the CCSS.  

Summary   

The purpose of this chapter was to delineate the specific research design applied 

in this qualitative study. The researcher identified the choice to select critical discourse 

and content analysis as methodologies to understand how language and power are related 

within commonly used mathematics textbooks. The study’s research questions are based 

upon the study’s critical Latinx (LatCrit) theoretical framework. 
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The researcher also described the selection of the sampling units for this study. 

The researcher used the three textbooks that align with the CCSS with a focus on fourth 

grade adding and subtracting whole numbers. Because the researcher recognized the 

possibility of subjectivity, she identified personal bias. Additionally, the researcher 

detailed the ways to ensure validity and trustworthiness throughout the study.  

Overall, the researcher explained the choice of using critical discourse analysis 

methodology as described by Van Dijk (2014). The researcher chose to use this 

methodology to understand the relationship between language and power. Additionally, 

the researcher explained the use of content analysis to further identify relationships of 

frequency and cultural context in regard to Hispanic Latinx culture. Since the study 

focused on Latin American culture, a LatCrit theoretical framework was 

appropriate. LatCrit is an outgrowth of critical race theory in which scholars focus on 

language and culture (Annamma, 2015; Arreguin-Anderson & Kennedy, 2013; Ayon & 

Philbin, 2017; Gonzalez & Portillos, 2007; Peralta et al., 2013; Quinones et al., 2011; 

Salinas et al., 2016). This theory recognizes that there is a relationship between language 

and power. The following chapter presents findings and themes grounded in LatCrit that 

emerged from the data analysis.   
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CHAPTER 4 

RESULTS 

 Because the Hispanic population is the largest and fastest growing ethnic minority 

group (National Assessment of Education Progress [NAEP], 2017), the U.S. public 

school system is witnessing a significant growth in English language learners (ELLs). 

Additionally, according to the NAEP, there was a significant historic achievement gap in 

mathematics between the Hispanic population and their White non-Hispanic peers in 

2017. Researchers have identified mathematics as a language-dependent subject (Alt et 

al., 2014; Kan & Bulut, 2015; Schleppegrell, 2007). To understand the relationship of 

language and mathematic achievement, this study explored how Hispanic Latinx culture 

is represented through the language used in commonly used mathematics textbooks. The 

researcher examined texts to determine cultural relevance, explained by Ebe (2010) as 

text in which readers “can connect to and . . . draw on their background knowledge and 

experiences to make meaning” (p. 194). The purpose of this chapter is to share the results 

collected and analyzed to answer this study’s two research questions: 

1. How is Hispanic Latinx culture represented in the text within commonly used 

mathematics textbooks? 

2. How is language employed to include and exclude the Hispanic Latinx 

culture? 
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Organization of the Chapter 

This chapter presents a summary of findings from the document analysis of three 

fourth-grade mathematics textbooks. This chapter includes the demographics of the 

textbooks studied, data analysis, and findings. The chapter ends with a summary.  

The “Demographic Characteristics of the Textbooks” section identifies the 

content focus, the history, and the stakeholders of the textbooks. This section illustrates 

the discourse of those who write, edit, and publish these textbooks. The researcher 

examines the interpersonal function, or the relationship between the authors and the 

audience, the students (O’Keefe & O’Donoghue, 2015). With the emerging scholarship 

of LatCrit in schools due to an historic achievement gap in mathematics, it is important to 

identify which demographics are represented in the writing of the language within the 

mathematics curriculum in order to understand this relationship (Mize, 2019). In the 

“Data Analysis” section, the researcher illustrates how the discourse of the language 

choices made by the authors relate to the language of the mathematics textbooks. In the 

“Findings” section of this chapter, the researcher illustrates the results of four themes 

derived from analysis: Choice of Topic, Choice of Names, Choice of Relatable Terms, 

and Choice of Tools for Support.  

Demographic Characteristics of the Textbooks 

This section outlines the demographic characteristics of the textbooks analyzed 

for this study. Fourth-grade adding and subtracting whole numbers was the specific unit 

analyzed in all three textbooks. At the time of this study, all three textbooks were 

available in at least 75% of the states in the United States.  
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The writers or leadership team of each textbook are important to identify as the 

language of each textbook represents the voice of the writers or leadership team (O’Keefe 

& O’Donoghue, 2015). According to Lester et al. (2016), “It is through language 

(broadly defined) that inequalities are (re)produced and sustained” (p. 3). Therefore, the 

demographics of the writers and leadership teams may help to understand the lack of 

representation of Latinx narrative within textbooks. In addition, adding and subtracting 

whole numbers was the unit selected as the content focus of fluency with whole numbers 

is the foundation of algebra (U.S. Department of Education, 2008). The following 

sections present the history of each textbook and the stakeholders involved. The 

researcher assigned the pseudonyms of Textbook A, Textbook B, and Textbook C. 

History of the Textbooks  

By examining the history of each textbook, the researcher was able to identify the 

context of the text that led to the analysis (Krippendorf, 2019). One context that all three 

textbooks shared was the alignment with Common Core State Standards (CCSS) and a 

focus on conceptual understanding. This is an important context because the CCSS—

standards with a focus on conceptual understanding—are the most commonly used 

mathematical academic standards across the country (CCSSI, 2016a; Kornhaber et al., 

2017; Kornhaber et al., 2014).  

Textbook A 

According to the publisher’s website, Textbook A was a research-based book that 

aligned with the CCSS. Before implementation, researchers used the textbook in a two-

year study to measure the success on students’ Iowa Test of Basic Skills (ITBS) to inform 
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the success of the textbook. This textbook was part of a larger K-12 curriculum in order 

to allow for a natural progression for students as they advance from grade to grade. The 

publisher claimed that the textbook focuses on “critical skills” and “encourages 

conceptual mastery of key ideas” while developing mathematical understanding.  

Textbook B  

According to the publisher’s website, authors designed Textbook B to meet the 

rigor of the CCSS. Additionally, the authors stated that the textbook focuses on project-

based learning and visual learning strategies. The publishers claimed the textbook 

supports “conceptual understanding” and “personalized learning.”  

Textbook C 

According to the publisher’s website, Textbook C is available as an open-access 

resource with free downloads. As a curriculum aligned to the CCSS, the textbook focuses 

on “college-and career-ready standards.” The publishers claimed the textbook enhances 

“deeper learning and critical thinking,” in addition to a conceptual understanding of 

mathematics.  

Stakeholders  

According to Wodak and Meyer (2015), researchers understand the “power in 

society by asking who is empowered to ‘speak,’ i.e., who is granted ‘voice’ by a 

particular mode” (p. 185). In this study, the stakeholders are granted this voice. By 

examining the stakeholders, the researcher identified which voices were being heard and 

which voices were not being heard in the writing of the textbooks. States are stakeholders 
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since they choose which textbooks to use. Therefore, this section describes the writers of 

the text and which states use each textbook.  

Writers  

In order to understand whose voices influenced the language of each textbook, the 

researcher described the writers of each textbook. The writers of each textbook were 

examined to determine if the text was “written by or about people from groups that have 

been marginalized” (Kibler & Chapman, 2018, p. 3). For this purpose, the researcher 

looked particularly for writers who were underrepresented minorities. Textbook C did not 

identify the specific writers, so for the purpose of this study, the researcher described the 

leadership team. It is also important to note that the publishers fully employed the 

leadership team of Textbook C; they did not work in the field of education at the time of 

the textbook’s publication, although it is unknown if they used consultants as a resource.   

At the time of publication, 66% of the writers of textbook A and 75% of the 

writers of textbook B were practicing in the field of education (see Table 3). None of the 

leadership team of Textbook C were working in K-12 education, other than for the 

development of their own textbook. It is also important to note that the highest degree 

earned by the writers of Textbook C was a master’s degree, whereas the majority of 

writers in the other two textbooks held a doctorate degree.  

All three textbooks had a majority of White writers: 83.33% of Textbook A and 

Textbook B’s writers were White, and 90% of Textbook C’s leadership team were White. 

Additionally, Textbook A was the only textbook with an individual of known Hispanic 

descent on the leadership team. Therefore, Textbook B and Textbook C had no Hispanic 
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writers explicitly in these textbooks. In regard to the gender of the textbook writers, there 

were approximately an even number of female and male authors for Textbook A and 

Textbook B and the leadership team of Textbook C.  

 
Table 3 

Writer and Leadership Teams by Textbook 

Textbook Gender Race Highest Degree Profession 

A Male 
Female 
Male 
Male 
Male 
Female 

White 
White 
White 
White 
White 
Hispanic 

Doctorate 
Doctorate 
Doctorate 
Doctorate 

N/A 
N/A 

Mathematician  
Professor of Math Education 
Math Education Consultant 
Previous District K-12 Math Specialist 
Research Analyst  
Higher Education Math Instructor 

B Female 
Male 
 
Female 
Male 
Male 
Female 
Male 
 
Female 
Male 
Female 
 
Female 
 
Male 

White 
African 
American 
White 
White 
White 
White 
White 
 
White 
White 
White 
 
Asian 
 
White 

Doctorate 
Doctorate 

 
Doctorate 
Masters 

Doctorate 
Doctorate 
Doctorate 

 
Doctorate 
Masters 

Doctorate 
 

Doctorate 
 

Doctoral candidate 

Professor of Math Education 
Associate Professor of Education 
 
Professor of Math 
Director of Teacher Leadership 
Professor of Math 
Profession of Early Childhood Education 
Professor of Education and Graduate and 

Professional Studies 
Professor of Math Education 
Visual Learning Specialist  
Associate Dean of Assessment and PreK-

12 Education 
Professor of Math Education and 

Elementary Education 
District Math Curriculum Supervisor 

C Female 
Female 
Female 
Female 
Male  
Female 
Female 
Male 
Male 
Male 

White 
White 
White 
White 
White 
White 
White 
White 
Indian 
White 

N/A 
Masters 

Bachelors 
Masters 
Masters 
Masters 
Masters 

Bachelors 
Bachelors 
Bachelors 

CEO and Founder 
Chief Financial Officer 
Chief Sales Officer 
Chief Business Operations Officer 
Chief Academic Officer - Math 
Chief Academic Officer - Humanities 
Chief Academic Officer - Science 
Chief Human Resource Officer 
Chief Technology Officer 
Interim Head of Marketing 
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National Use 

According to Scudella (2013), states either mandate which textbooks schools can 

use or allow local education agencies to adopt textbooks. However, textbook adoption is 

variable by state, thus making each state an important stakeholder. All three textbooks 

were available in at least 75% of the United States. Figure 4 illustrates the states that used 

each textbook.  

 
Figure 4 

Textbook Use by State 

 

Note. States depicted in white do not use Textbook A, B, or C. 
 
 

There is no apparent pattern in which states are not using the textbooks, and 

Figure 4 indicates that the majority of states use these textbooks. Additionally, since the 

majority of the country has access to all three textbooks, the researcher cannot assume 

that one part of the country has a greater influence on the content of the textbooks. 



57 

 

Enumerative and Thematic Content Analysis 

In this study, the use of the term discourse was used in a general, abstract way for 

language and the element of social practices (Fairclough, 2015). Critical Latinx scholars 

emphasize the relationship of language and culture (Arreguin-Anderson & Kennedy, 

2013; Irizarry, 2011; Peralta et al., 2013; Quinones et al., 2011; Villalpando, 2004). 

Therefore, the researcher examined discourse as the relationship between the language 

and cultural relevancy for the Hispanic Latinx population.  

Throughout this section, the analyzed discourse refers to the choices made in 

regard to the language in the “Adding and Subtracting Whole Numbers” unit of three 

mathematics textbooks. The researcher examined language to identify cultural relevancy 

of the Hispanic Latinx population. In order to be culturally relevant, the text must be 

relatable to this population of students (Borrero et al., 2018; Irizarry, 2007). This section 

looks at the overview of the texts for background context, followed by the explanation 

and results of the combination of enumerative and thematic approaches used by the 

researcher to look at relationships of frequency and cultural contexts, which led to four 

common themes (Grbich, 2015).   

Enumerative Content Analysis 

In the initial phase of data analysis, the researcher began using an enumerative 

content analysis approach, which means that the textual units were “categorized or 

measured in numerical terms” (Krippendorf, 2019, p. 106). To accomplish this, the 

researcher examined the “Adding and Subtracting Whole Numbers” unit as a whole and 

calculated the number of factual and conceptual questions. Next, the researcher examined 
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the number of words within word problems because the greater the number of words the 

greater linguistic complexity of the word problem (Abedi et al., 1997; Lepik, 1990; 

Martinello, 2008).  

Factual and Conceptual Problems 

Factual questions are math problems that are only numbers such as “570,374 + 

86,051” (Textbook A), “693 + 117” (Textbook B), and “6,311 + 268” (Textbook C).  

Conceptual questions are the word problems such as “Maryland has an area of 12,407 

square miles. Texas has an area of 268,601 square miles. How much larger is Texas than 

Maryland?” (Textbook A), “A museum has 5,416 items in display cases and 6,986 items 

in storage. What is the total number of items the museum has?” (Textbook B).  The 

following is an example from Textbook C:  

At the zoo, Brooke learned that one of the rhinos weighs 4,897 pounds, one of the 

giraffes weighs 2,667 pounds, one of the African elephants weighs 12,456 

pounds, and one of the Komodo dragons weighs 123 pounds. What is the 

combined weight of the zoo’s African elephant, the rhino, and the giraffe?  

Table 4 summarizes the percentage of the number of factual and conceptual word 

problems in each textbook. For example, Textbook B had 77 factual questions and 33 

conceptual word problems for a total of 110 mathematics problems in the unit.  

Therefore, 77 out of 110 is 70% of the problems and 33 out of 110 is 30% of the 

problems. 

 
 
 



59 

 

 
Table 4 

Factual versus Conceptual Problems in Each Textbook Unit 

Textbook Factual Conceptual 

 Factual / Total  Percentage Conceptual / Total Percentage 

A 28 / 54 51.58% 26 / 54 48.14% 

B 77 / 110 70.00% 33 /110 30.00% 

C 72 /138 52.17% 66 / 138 47.82% 

 
 

All three textbooks had more factual questions than conceptual questions, 

although Textbook A and Textbook C were most similar. However, it is noteworthy that 

Textbook B had more than twice the amount of factual questions than conceptual 

questions (70% versus 30%), since this may be important for students with English as 

their second language. By using more factual questions and thus lighter language 

demands, research suggests that a teacher can better recognize whether a student is 

having difficulty with the mathematics skills or simply not understanding the context of a 

word problem (Alt et al., 2014). For example, if a student does not solve a factual 

problem like 100 + 250 correctly, then the teacher can recognize the student does not 

know how to add numbers in the hundreds place. On the other hand, if the same problem 

was embedded into a word problem, then the teacher does not know if the student 

encountered difficulty with the addition or the context of the problem. However, because 

of the conceptual focus of CCSS, word problems are an essential part of the mathematics 

curriculum (Common Core State Standards Initiative [CCSSI] (2016b) 
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Word Problems 

The number of words within the word problems also influences the linguistic 

complexity of the word problem (Abedi et al., 1997; Lepik, 1990; Martinello, 2008). 

Therefore, the researcher identified the average number of words in the word problems 

by textbook as seen in Table 5.  

 
Table 5 

Average Number of Words per Word Problem in Each Textbook Unit 

Textbook Average Number of Words Per Word Problem 

A 30.35 

B 27.70 

C 33.17 

 
 

According to Newkirk-Turner and Johnson (2018), ELLs (English language 

learners) found that shorter word problems were easier to read and comprehend. 

Although there is only a six-word difference from the textbook with the most and least 

amount of average words per word problem, Table 5 demonstrates that Textbook C has 

the highest average amount of words, Textbook A has the second most average amount 

of words, and Textbook B has the least average amount words. However, the differences 

are negligible. After performing enumerative content analysis of the number of words per 

word problem, the researcher used a thematic approach for the coding phase of analysis.  
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Thematic Content Analysis 

Thematic analysis refers to the process of looking at categories and further 

grouping them into themes (Krippendorf, 2019). In order to reach the goal of discovering 

themes within the data, the researcher went through a three-step process to code the data. 

Figure 5 displays this process. For the first cycle of coding, the researcher utilized an 

initial coding approach in which she was open to all theoretical directions. The researcher 

then used pattern coding in the second cycle to identify common themes and categories. 

Finally, the researcher identified culturally relevant codes as a basis for analysis through 

a third cycle of coding. In consultation with external reviewers, culturally relevant codes 

were determined based on relatable terms such as cognates and school-related terms 

because these terms allow readers to “draw on their background knowledge and 

experiences to make meaning” (Ebe, 2010, p. 194).  

 
Figure 5 

Thematic Data Analysis Process 
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Initial Coding   

For the initial cycle of coding, an inductive approach was utilized in which “the 

researcher discovers recurrent phenomena . . .  finds recurrent relations among them” 

(Miles et al., 2014, p. 237). Using an open coding method without any pre-existing codes, 

the researcher manually coded the word problems in a Google sheets document. The 

researcher found 250 initial codes, often focusing on individual words used in the 

textbook (see Appendix B). Using NVivo for organization, each code was then linked 

through analysis to an existing category or new category.  

Pattern Coding 

In the second cycle of coding, the researcher used a thematic approach to identify 

common themes and categories in order to “tie together bits of data” (Miles et al., 2014, 

p. 86). The researcher used the patterns to organize codes into 14 categories that 

classified the content of the word problems as identified in column 1 in Table A of 

Appendix B. The researcher used memos to record thoughts and questions during 

analysis to synthesize the patterns of codes into categories and themes. The researcher 

discussed thoughts and questions relating to cultural relevancy with external reviewers to 

ensure the researcher’s analysis aligned with cultural relevancy of Hispanic Latinx 

culture.  

Using a deductive approach, the researcher used the codes to create the categories. 

Specifically, the researcher identified Hispanic names, cognates, and school-related terms 

in each textbook (see Table 6). For example, “Maria” in Textbook B and “Martin” in 

Textbook C are examples of Hispanic names because they have a Spanish origin 
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(Ancestry, 2020).  Examples of cognates are the term “altitude” in Textbook A as in 

Spanish the term is altidud, the term “restaurant” in Textbook B as in Spanish the term is 

restaurant, and the term “semester” in Textbook C as in Spanish the term is semestre. 

Finally, examples of school-related terms are “book” in Textbook B and “library” in 

Textbook C, since both books and libraries are commonly spoken about in schools.  

Table 6 gives frequencies of each content area. 

 
Table 6 

Culturally Relevant Terms in Each Textbook Unit 

Textbook Hispanic Names Cognates School-Related Terms 

 # / 
Total 

Percentage # / 
Total 

Percentage # / 
Total 

Percentage 

A 0/8    0.00% 7/18 38.89% 0/18  0.00% 

B 2/11 18.18% 12/31 38.71% 10/31 32.26% 

C 1/13   7.69% 29/96 30.21% 8/96    8.33% 

 
 
 After pattern coding, which involved grouping of the categories, the researcher 

regrouped Hispanic names, cognates, and school-related terms into two of the themes, 

Choice of Names and Choice of Relatable Terms). The Hispanic names fell under Choice 

of Names.  Cognates and school-related terms fell under Choice of Relatable Terms, since 

these identified as culturally relevant codes due to the ability of students to draw on their 

experiences to make meaning of the text (Ebe, 2010; Irizarry, 2007). A detailed 
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explanation of the process of grouping codes into categories and themes is contained in 

Appendix C.  

External Reviewers/Validation 

Throughout coding and analysis, the researcher conducted an audit trail and 

presented findings to external reviewers to ensure data supported the inferences (Lub, 

2015). To ensure accurate coding of the data in regard to cultural relevancy, the 

researcher asked three members of the Hispanic Latinx community to review the coding. 

The first external reviewer was a male colleague, who taught English to ELLs at an urban 

high school in the southeastern part of the United States. The second external reviewer 

was a male engineering student at a university in a large city in southeastern part of the 

United States. Finally, the third external reviewer was a female who worked at a 

marketing firm in a large city in the southeastern part of the United States. 

Results from Thematic Analysis  

This section presents the findings of the analyzed research. The researcher further 

grouped the categories identified in Appendix C into thematic units as displayed in 

Figure 6 (Krippendorf, 2019). These thematic units generated four major themes, which 

the researcher describes in this section. All four themes are represented as a choice made 

by the stakeholders of the textbooks. The themes are: Choice of Topic, Choice of Names, 

Choice of Relatable Terms, and Choice of Tools for Support. Figure 7 demonstrates how 

all of the themes are interrelated to create culturally relevant texts.  
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Figure 7 

Thematic Units and Themes of Language Analysis 
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Figure 7 

Interrelation of Study’s Themes 
 

 
Note. The themes are presented in the words of the textbooks in order to represent the 
language as presented.  
 
 
Choice of Topics  

The topic of a word problem influences the difficulty of the word problem 

because the vocabulary can impact ELLs’ ability to understand the context of the 

problem (Martiniello, 2008). For example, when Textbook C refers to the “New York 

Giants”, students who are not from New York may have difficulty understanding that the 

context of a problem is about American football. Therefore, it is important to identify the 
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Choice of Topics the writers and leadership teams make when publishing the word 

problems. The researcher categorized topics for each textbook. 

In Textbook A, each section within the unit is specific to a subject. Thus, if a 

student learns the context of the first problem in the section, the student does not have to 

learn the context of the remainder of the questions in that section. This example 

demonstrates how in one section, all of the word problems are about Alaska.  

1. Alaska is the largest state in the United States by area. Its land area is 570,374 

square miles and its water surface area is 86,051 square miles. Find the total 

area of Alaska. 

2. Juneau has an area of 2,717 square miles. Valdez has an area of 222 square 

miles. What is their combined area? 

3. Alaska’s Glacier Bay National Park had 431,986 visitors one year. The next 

year, the park had 22,351 more visitors than the year before. How many 

people visited during the two years?  

4. Mt. Bear and Mt. Bono are two mountains in Alaska. Mt. Bear is 14,831 feet 

tall and Mt. Bono is 16,421 feet tall. How much taller is Mt. Bono than Mt. 

Bear? 

In the shown problems, once the student understands the context of Alaska in the first 

problem, they should understand in principle the context for the following three questions 

because they are also about Alaska. The example demonstrates the choice of topic to be 

the same for several problems in a row, which simplifies the linguistic complexity for 

Hispanic Latinx students. This is important because vocabulary knowledge and reading 
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comprehension contribute to greater success for ELLs (Barrett et al., 2012; Coxhead & 

Boutorwick, 2018; Hong & You, 2012).  

Another example is a section on hot air balloons that included the following word 

problems: 

1. Hot air balloon festivals draw large crowds of people. The attendance on the 

first day of one festival was 17,350. On the second day, the attendance was 

18,925. How many more people attended the hot air balloon festival on the 

second day? 

2. During an event, a hot air balloon traveled a distance of 5,110 feet during the 

first trip and 850 feet more during the second trip. How far did it travel during 

the second trip? 

3. Hot air balloons are able to fly at very high altitudes. A world record height of 

64,997 feet was set in 1988. In 2005, a new record of 68,986 feet was set. 

How many feet higher was the 2005 record than the 1988 record? 

This example also contributes to the choice of topic theme, as the writers chose to 

have several word problems about the hot air balloon topic. Once a student knows the 

context of one problem in the section, they are able to apply that to all of the problems, 

since the problems are grouped in themes. That is, research suggests that once a student 

understands the context and vocabulary of the problem, students may have an easier time 

solving the mathematics (Martiniello, 2008). In this example, students only have to 

understand the context of a hot air balloon festival in the first problem to understand the 

context in all three word problems. 
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In Textbook B, the word problems are about activities and experiences. Many of 

the situations in the word problems address student-centered topics that children can 

identify with, including the following: 

1. Shawn scored 10,830 points playing a video game. Miguel scored 9,645 

points. How many more points did Shawn score than Miguel? 

2. A mailman delivers 12,578 pieces of mail on Monday. He delivers 26,229 

pieces of mail on Tuesday. How many pieces of mail does he deliver on both 

days?  

3. A crayon company makes 17,491 green crayons, 16,262 blue crayons, and 

15,063 red crayons. How many more green crayons are made than red 

crayons? 

Ebe (2010) recommended supporting English language learners by “engaging 

ELLs with texts that connect with their lives” (p. 195). Using common student-centered 

topics (like video games, mail, and crayons) makes the vocabulary easier for ELL 

students to relate to and thus, understand the context of the problem. Additionally, 

Durden et al. (2015) found that students are more successful when teachers incorporate 

instructional activities that align with student interests.  

Textbook B also contained several word problems that simply ask the students to 

solve a mathematics problem without relating to an experience, including the following: 

1. Lexi subtracts 9,405 from 11,038. Should her answer be greater than or less 

than 2,000? Explain. 
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2. The sum of 86, 68, and 38 is 192. What do you know about the sum of 68, 38, 

and 86? Explain. 

These types of word problems do not require the student to know any vocabulary words 

that students may not learn in school. The scaffolding of such problems allows students 

to simply solve the mathematics, rather than having to interpret the word problem. 

Modifying word problems by removing unfamiliar context is an accommodation to better 

support ELLs because it simplifies the linguistic complexity (Abedi & Lord, 2001; Alt et 

al., 2014; Newkirk-Turner & Johnson, 2018).  

 In Textbook C, the word problems are about different subjects. There are no 

themes, and the topics seem disconnected. The following three word problems appear in 

one section: 

1. In September, Liberty Elementary School collected 32,537 cans for a 

fundraiser. In October, they collected 207,492 cans. How many cans were 

collected during September and October? 

2. A baseball stadium sold some burgers. 2,806 were cheeseburgers.  1,679 

burgers didn’t have cheese. How many burgers did they sell in all?  

3. On Saturday night, 23,748 people attended the concert. On Sunday 7,570 

more people attended the concert than on Saturday. How many people 

attended the concert on Sunday? 

Rather than having only content-related terms like how many or sum, students must know 

the context of the problem. In the preceding examples, situations in which a student may 

not be aware of the English word for, such as “concerts”, make it difficult for a student to 
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understand the context of the problem. According to Newkirk-Turner and Johnson 

(2018), ELLs perform better in mathematics when they have more familiar vocabulary 

which these examples do not include.  

Choice of Names  

All three textbooks used individuals’ names as the noun of the word problems. 

The ability to relate to the text, such as seeing a name that is common in one’s culture, 

makes a text more culturally relevant and helpful to ELLs (Ebe, 2010). Additionally, the 

ethnicity of the characters in the word problems can enhance the cultural relevancy 

(Kibler & Chapman, 2018). The writer and leadership teams would probably choose the 

names of the individuals in the word problems. Table 7 displays the names used in the 

“Adding and Subtracting Whole Numbers” unit for each textbook. 

 
Table 7 

Names Used in Each Textbook Unit 

Names in Textbook A Names in Textbook B Names in Textbook C 

Kylie 
Nellie 
Becky 
Nancy 
Steve Fossett 
Rial  
Lexi  
Susie 

Erica 
Ana 
Leon 
Maria 
Abby 
Joey 
Harry 
Darren 
Ruben 
Jana 
Brenda 

Brooke 
Connie 
Mr. Yardley 
Scott 
Ted 
James 
Chuck 
Jason 
David 
Martin 
Mr. Liegl 
Zachary  
Sean 
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Research suggests that connecting to students’ cultural identity enhances their 

ability to connect learning to their knowledge and experiences (Abdulrahim & Orosco, 

2019; Irizarry, 2007). One way to do this is for students to recognize character names in 

the text that are common in their culture. To identify names as Hispanic, the researcher 

examined the historical origin of each character name in each word problem. According 

to the U.S. Census Bureau, the Hispanic population in the United States is 18.3% (Ryan 

& Bauman, 2016). Therefore, there should be a corresponding number of 18.3% of 

Hispanic names used in the textbooks to correlate to the national ratio. Only Textbook B 

has two Hispanic names, Ana and Maria, representing 18.18% of the names in the text.  

On the other hand, Textbook C has one Hispanic name, Martin, which represents 7.69% 

of the names. Textbook A does not contain any Hispanic names.  

Choice of Relatable Terms 

To simplify the linguistic complexity of word problems, it is important to use 

vocabulary familiar to students (Martiniello, 2008). Additionally, students’ success is 

directly related to their ability to decipher the words in the word problems (Alt et al., 

2014; Kan & Bulut, 2015; Martiniello, 2008; Newkirk-Turner & Johnson, 2018). To help 

students better understand the word problem, the writer and leadership teams for all three 

textbooks chose to use or not to use cognates or school-related vocabulary terms within 

the word problems. In fact, August et al. (2005) found that “several strategies are 

especially valuable for ELLs, including taking advantage of students’ first language if the 

language shares cognates with English; and ensuring the ELLs know the meaning of the 

basic words” (p. 50).   
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Cognates or school-related terms constitutes approximately a third of the language 

used in Textbook A and Textbook C. Conversely, cognates or school-related terms 

comprises two-thirds of the language used in Textbook B. Additionally, Textbook B has 

word problems that included both cognates and school related words. For example, “A 

paint company mixed a total of 2,132 gallons of green and blue paint. If they mixed 1,780 

gallons of green paint, how many gallons of blue did they mix?” The subject of this word 

problem is “paint”, which has a cognate “pintar” in Spanish. In school, students learn 

about colors, which are the adjectives describing the paint. Therefore, this is an example 

in which an ELL would not have difficulty understanding the context of the problem as it 

is easily relatable in language that is easy to decipher.  

In comparison, this example from Textbook C does not have common cognates or 

school-related term: “A copper wire was 240 meters long. After 60 meters was cut off, it 

was double the length of a steel wire. How much longer was the copper wire than the 

steel wire at first?” An ELL may have difficulty trying to understand what a copper or 

steel wire is because the word for “copper” in Spanish is “cobre” and the word for “steel” 

in Spanish is “acero”. Research suggests that a student may struggle with the context of 

the word problem rather than the math, and a teacher may not be able to identify whether 

the student struggled with the mathematical processes or if the student misunderstood the 

context of the problem (Alt et al., 2014; Kan & Bulut, 2015; Martiniello, 2008; Newkirk-

Turner & Johnson, 2018). Table 8 summarizes the cognates and school-related 

vocabulary used within the “Adding and Subtracting Whole Numbers” unit of the three 

texts. 
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Table 8 

Cognates and School-Related Vocabulary in Each Textbook Unit 

Textbook Cognates School-Related 
Terms 

Total of Relatable 
Terms 

 # / 
Total 

Percentage # / 
Total 

Percentage # /  
Total 

Percentage 

A 7/18 38.89% 0/18  0.00% 7/18 38.89% 
B 12/31 38.71% 10/31 32.26% 22/31 70.97% 
C 29/96 30.21% 8/96    8.33% 37/96 38.54% 

 

Choice of Tools for Support  

Deciding whether or not to provide additional tools for support is a choice made 

by the writer and leadership teams. Tools for support can include tables, graphic 

organizers, and multiple choice options (Braselton & Decker, 1994; Reed & Ettinger, 

1987). Providing support for word problems can lead to greater cultural relevance by 

simplifying the language for Hispanic Latinx students, therefore, better supporting ELLs 

(Ebe, 2010). 

One tool for support for students when given a word problem is to have a table 

that accompanies that word problem (Reed & Ettinger, 1987). A reason for this is that the 

word problem has shifted from being solely conceptual to having factual information that 

lowers the linguistic complexity of the problem, thus lowering the linguistic complexity 

and language barrier for ELLs (Martiniello, 2008). Textbook A and Textbook B contain 

such tables to accompany word problems. Textbook A has tables to accompany a given 

word problems 4 out of 26 times (15%) in this unit. Textbook B has tables that 
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accompany a given word problem 5 out of 32 times (15%) in this unit. For example, 

Textbook A presented this word problem: “How many more acres were grown in 1996 

than in 1986?” Accompanying this was a table, depicted as Table 9 in this study. 

 
Table 9 

Textbook A Example Table Supporting Word Problem 

Orange Groves in Florida 
Year Acres 

1986 466,256 
1996 656,698 

 
 

Table 10 depicts an example from Textbook B to accompany this word problem: 

“How many more people attended the museum on Sunday than on Monday and Tuesday 

combined?” 

 
Table 10 

Textbook B Example Table Supporting Word Problem 

Museum Attendance 
Day Number of people 

Sunday 786 
Monday 222 
Tuesday 412 

 
 

Whereas, when Textbook C uses a table with a word problem, the table has 

missing information requiring the student to fully understand the context of the problem. 

The student must complete the table before being able to solve the problem. Rather than 
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providing extra support, the table in this situation makes the problem more complex. 

Table 11 is an example from Textbook C for the following word problem:  

During National Recycling Month, Mr. Yardley’s class spent 4 weeks collecting 

empty cans to recycle. During Week 2, the class collected 1,256 more cans than 

they did in Week 1. Find the total number of cans Mr. Yardley’s class collected in 

4 weeks.  

 
Table 11 

Textbook C Example Table Accompanying Word Problem 

Week Number of Cans Collected 

1 10,827 
2  
3 10,522 
4 20,011 

 
 
In this example, the student must read both the word problem and the table to understand 

that the question is asking them to add 1,256 to 10,827. The table, in this case, adds an 

extra layer of problem solving by excluding information in the table rather than removing 

linguistic complexity. 

Textbook A and Textbook B provide additional tools of support for students, 

including graphic organizers and photographs as visuals. Graphic organizers are visual-

spatial representations used to scaffold information for students. The graphic organizers 

in Textbook A may help the students break down the problem by asking students to 

identify what they need to find, what information the student needs to use, and how the 
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student will use the information (Griffin et al., 1995).  After this portion of the graphic 

organizer, there is space for the student to solve the problem with the information they 

have identified in the section above. Additionally, Textbook A uses a step-by-step guide. 

The following is an example of a word problem and the step-by-step guide: 

Hot air balloons are able to fly at very high altitudes. A world record height of 

64,997 feet was set in 1989. In 2005, a new record of 68,986 feet was set. How 

many feet higher was the 2005 record than the 1988 record? 

This is followed by these directions: 

First, draw a diagram to show the parts of the problem. 

Next, write the problem you need to solve. 

Last, solve the problem to find how many feet higher the 2005 record than 

the 1998 record.  

So, the 2005 record was _____ feet higher. 

Once students read the original word problem, the textbook then provide instructions 

line-by-line to help guide students through the problem. This step-by-step graphic 

organizer supports ELL learners as it breaks the problem down for the students and also 

tells the student exactly what they are trying to solve. 

In addition to graphic organizers, Textbook A provides photographs of the topic 

within the theme. Using pictures is a way to improve students’ English proficiency and is 

a tool used as an intervention to support comprehension and problem solving (Coxhead & 

Boutorwick, 2018; Newkirk-Turner & Johnson, 2018; Orosco, 2014; Turkan, 2016). To 

give context to the word problems, Textbook A provides a photograph of a hot air 
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balloon festival in the section that focused the word problems about hot air balloons. This 

picture names what a hot air balloon is, so students can visualize the situation.  

As for Textbook B, each section contains highlighted vocabulary words defined 

with student-centered language. For example, in a problem where students should use the 

commutative property of addition, the textbook designates in writing, “Commutative 

Property of Addition: You can add two numbers in any order”, and then highlights the 

words “Commutative Property of Addition” to identify that this is a vocabulary term with 

its definition. Additionally, Textbook B gives the example “12+30=30+12” so the student 

can see a model of what the vocabulary word means. Multiple choice options are also 

given for 8 out of 32 word problems (25%). For example:  

On Monday, Benjamin ran 4.2 kilometers. On Tuesday, he ran 5.25 kilometers. 

On Wednesday, he ran 3.1 kilometers. How many kilometers did Benjamin run in 

all? 

A. 12.55 kilometers 

B. 10.23 kilometers 

C. 9.25 kilometers 

D. 5.98 kilometers 

This helps ELL students because they can use the answer choices as a strategy to help 

them solve a problem with a higher linguistic complexity. For example, if students solve 

for an answer that is not one of the choices, they are then aware that they misunderstood 

some part of the problem and need to revisit it or ask for help and clarification. 
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While Textbook C does not provide pictures, graphic organizers, tables, or 

multiple choice as additional support for students, it does provide additional support for 

teachers. Textbook C has a script for the teacher and student sample work. Although 

helpful for the teacher, it does not improve the text’s cultural relevancy. Therefore, the 

researcher could not identify any additional supports to scaffold word problems and assist 

ELLs.  

Summary 

The purpose of this chapter was to present the results of the data analysis of this 

study. Throughout, the researcher targeted the cultural relevancy of the language in 

regard to the Hispanic Latinx population. The chapter began with a depiction of the 

demographics of the authors of the texts to identify the content focus, the history, and the 

stakeholders of the textbook. In the second section, “Data Analysis: Enumerative and 

Thematic Content”, the researcher illustrated the discourse of the language choices made 

by the authors within the “Adding and Subtracting Whole Numbers” unit of three 

textbooks. Finally, findings were presented through the four themes of Choice of Topics, 

Choice of Names, Choice of Relatable Terms, and Choice of Tools for Support. 

Figure 8 summarizes the cultural relevancy of each textbook by percentage of 

cultural relevancy. Cultural relevancy is defined by the text’s ability to affirm Hispanic 

Latinx students’ identity (Ladson-Billings, 1995), relate to authentic experiences of 

students who identify as Hispanic Latinx (Borrero et al., 2018; Ebe, 2010; Irizarry, 2007), 

and simplify language and linguistic complexity (Alt et al., 2014; Kan & Bulut, 2015; 

Martiniello, 2008; Newkirk-Turner & Johnson, 2018).   
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Figure 8 

Summary of Number of Artifacts Demonstrating Cultural Relevance by Textbook 
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The percentage for diversity of writers and leadership team was based on the 

ethnicity of the writers as displayed in Table 3. For both Textbook A and Textbook B, 

83.33% of the writers are White. Therefore, both textbooks have less than 20% diversity. 
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The leadership team for Textbook C is made up of 90% White individuals, meaning there 

is only 10% diversity on this team.  

In regard to the types of questions, referring to the ratio of factual to conceptual 

questions, the percentages in Figure 8 represent the percentage of factual question to the 

total number of questions. The decision to use this percentage was determined by the 

research that conceptual questions have greater linguistic complexity and present more 

challenge for ELLs (Abedi & Lord, 2001; Alt et al., 2014; Newkirk-Turner & Johnson, 

2018). Choice of Topics percentages were determined by the ability to simplify linguistic 

complexity by having a common topic for several problems or using topics about 

activities and experiences students can relate to (Borrero et al, 2018; Ebe, 2010; Irizarry, 

2007). Using topics students can relate to is weighted at a greater cultural relevance than 

grouped word problems by topic because there are less unfamiliar words. However, 

grouped word problems by topic is still more culturally relevant than different topics for 

every word problem because students only have to identify the context once for several 

problems (Ebe, 2010).  

The percentages for Choice of Names was determined by the ratio of Hispanic 

names to the total in comparison to the ratio of Hispanic individuals in the United States.  

According to the 2015 U.S. Census Bureau, the Hispanic population in the United States 

is 18.3% (Ryan & Bauman, 2016). Therefore, since Textbook B has approximately 

18.18% Hispanic names, it is considered almost 100% culturally relevant.  Choice of 

Relatable Terms percentages were determined directly by the frequency of cognates and 

school related terms as displayed in Table 7. Finally, the percentages for Choice of Tools 
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for Support were determined by the use of tables, graphic organizers, photographs, and 

definitions for vocabulary words within the textbook. The more tools embedded within 

the text, the greater the cultural relevance (Braselton & Decker, 1994; Reed & Ettinger, 

1987). 

 There is a common trend that Textbook B scored the higher than Textbook A and 

Textbook C for categories Choice of Topics, Choice of Names, and Choice of Relatable 

Terms. However, this trend differed for Choice for Supports, as both Textbook A 

presented more tools for support than Textbook B. Textbook C had the lowest percentage 

of cultural relevance in over half of the categories and never more culturally relevant than 

Textbook B. 

Chapter 5 presents a discussion of the results presented in this chapter, including 

implications, and recommendations for further research. 

 
 

 
 

 

 
 
 
 

  



 

83 

CHAPTER 5 

CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS 

This study sought to explore the cultural relevance in regard to Hispanic Latinx 

culture within the language of the word problems in three commonly used mathematics 

textbooks. Critical Latinx theory (LatCrit) is committed to studying racial inequality and 

social justice with a focus on the relationship of language and culture. An exhaustive 

explanation of LatCrit theory is available in Chapter 2. Using a LatCrit theoretical 

framework, the researcher conducted a content analysis using a critical lens. Specifically, 

the researcher examined the inclusion and exclusion of Latinx culture within three fourth-

grade mathematics textbooks.  

Data analysis focused on the language of the textbook word problems within one 

specific mathematics unit. When the researcher examined the word problems across 

several units within the textbooks, the patterns across the units were redundant.  

Therefore, the researcher chose to closely analyze one unit. This chapter presents the 

conclusions related to the research questions for this study.  

Organization of the Chapter 

In this chapter, the researcher summarizes the purpose of the study and the 

research questions. The researcher identifies the demographics of the writers and 

leadership teams in relation to the cultural relevance of mathematics text. Following this, 

the researcher discusses the findings of the study by describing relevant strengths and 
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weaknesses, then addresses the findings of the study by describing relevant strengths and 

weaknesses of the text in regard to supporting English language learners (ELLs) and 

inclusion of Latinx Hispanic culture. The researcher identifies how the findings relate 

directly to the study’s research questions. Next, the researcher presents the implications 

of this study for both educators and curriculum writers. Finally, the researcher clarifies 

the limitations of the study and provides recommendations for future research. 

Purpose and Research Questions 

The purpose of this study was to explore the cultural relevance of language within 

mathematics curriculum. The researcher collected data from three commonly used fourth-

grade mathematics textbooks that align to Common Core State Standards (CCSS). 

Pointedly, the researcher examined word problems in the “Adding and Subtracting Whole 

Numbers” unit. Within the unit, the researcher analyzed the cultural relevance of the texts 

through the language choices made by the writers and leadership teams of the textbooks. 

The research questions for this study were:  

1. How is Hispanic Latinx culture represented in the text within commonly used 

mathematics textbooks? 

2. How is language employed to include and exclude the Hispanic Latinx 

culture? 

Writers and Leadership Team Decisions 

Ultimately, the textbook writers and leadership teams created the language of the 

text. The researcher examined these teams to determine if the writers represented an 

underrepresented ethnic minority group. Additionally, the researcher examined the 
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highest degrees earned by each writer or member of the leadership teams as displayed in 

Table 3. These examinations were used to compare ethnicity and educational attainment 

to the cultural relevance of the text.  

In regard to the ethnicity of the writers of Textbook A and Textbook B and the 

leadership team of Textbook C, the findings of the study indicate that the lack of 

diversity, specifically Hispanic individuals, is a weakness of the text, since the Hispanic 

voice lacked representation in the writing of the text. When consulting with the external 

reviewers, all of which are members of the Latinx Hispanic culture, the researcher had a 

better understanding of how the language could have been employed to better represent 

the Hispanic Latinx culture. Therefore, the researcher concluded that if the Hispanic 

Latinx culture was better represented on the writer and leadership teams, the Hispanic 

voice may have been better represented in the language of the text.  

The researcher also identified how many members of each writing or leadership 

team held a doctorate degree, according to the information on the publishers’ websites in 

Table 3. There is a positive correlation between having higher degrees and a greater 

frequency of cultural relevance. Therefore, the findings of the study indicate having 

members of the team with doctoral degrees, or in the process of receiving a doctoral 

degree, a strength of the text, as it implies the writers have engaged in scholarly research 

and writing, whereas the findings of the study indicate a lack of a doctoral degree is a 

weakness. This correlation indicates that writers and leadership teams that engage in 

terminal degrees may have done the research to include greater frequency of culturally 

relevant strategies to the text.  
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Findings 

To analyze the data, the researcher employed both enumerative and thematic 

content analysis. Beginning with an enumerative content analysis, the researcher 

examined the amount of factual and conceptual word problems, as well as the average 

number of words per word problem. The enumerative content analysis led to an 

overarching view of the text. In order to analyze the specific content of the text, the 

researcher applied a thematic content analysis process, which led to the organization of 

categories and themes. Chapter 3 contains an in-depth explanation of the data analysis 

procedures. 

Based on the results of the data analysis of the word problems within the three 

commonly used mathematics textbooks, the researcher drew the following conclusions: 

• Hispanic names are the primary means of representation of Hispanic Latinx 

culture within the text. 

• The use and lack of use of common topics and relatable terms include or 

exclude the Hispanic Latinx culture. 

• Frequency of high-impact strategies include or exclude the Hispanic Latinx 

culture through varying degrees of support for English (ELLs). 

The following subsections present a further explanation of the conclusions.  

Conclusion: Use of Hispanic Names 

The first conclusion of this study was that Hispanic Latinx culture is represented 

within the text through Hispanic names, as supported by the data collected and analyzed 

into the theme of Choice of Names. A common trend throughout the text was that 



87 
 

 

individuals were the subject of the problem.  The texts used specific names like “Kaylie” 

and “Harry” rather than referring to a group of individuals such as “students” or 

“children”. 

Research suggests by using Hispanic names in the text, students are able to 

culturally identify with the text. This enhances students’ ability to connect learning to 

their knowledge and experiences (Abdulrahim & Orosco, 2019; Irizarry, 2007). Per 2015 

U.S. Census Bureau, the Hispanic population in the United States is 18.3% (Ryan & 

Bauman, 2016). Only Textbook B had Hispanic names one out five times which is 

consistent with the population in the United States. The other textbooks had none or very 

few. According to Ebe (2010), seeing a name that is common in one’s culture makes the 

text more culturally relevant. Therefore, the researcher identified Textbook B as the most 

culturally relevant of the three textbooks analyzed. 

Although all of the texts included the use of specific names within the word 

problems, there was a wide variance in the use of Hispanic names among the texts 

examined. It is important to note that these texts are widely distributed throughout the 

United States, as discussed previously in Chapter 4 and displayed in Figure 4. The 

variance in the use of Hispanic names indicates a variance of access to culturally relevant 

mathematics texts for Latinx students across the country.  

Conclusion: Use of Common Topics and Relatable Terms  

The second conclusion in this study was that certain topics and relatable terms 

may include or exclude the Hispanic Latinx culture. This conclusion includes the data 

collected and analyzed into the themes of Choice of Topics and Choice of Relatable 
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Terms.  Topic refers to the subject addressed in the word problem.  Relatable terms are 

cognates and school-related terms.  

Topics 

A common trend between Textbook A and Textbook C was that both textbooks 

focused their topics on places or items. While both textbooks had places or items as a 

subject of the word problem, Textbook A used common topical themes throughout each 

section within the unit. For example, Textbook A contained a section on Alaska in which 

all four questions in the section were about the state of Alaska and the cities within 

Alaska. The next section had three questions about a hot air balloon festival. Although 

neither of these topical themes include Hispanic Latinx culture, grouping questions about 

the same context facilitates student comprehension. Once they understand the topic for 

the first question, it is typically easier for students to comprehend the remaining questions 

because of their grasp of the context of the problem (Martiniello, 2008).   

In contrast, the analysis of places or items in Textbook C did not identify any 

common themes. For example, in one section, a question related to a fundraiser, a 

subsequent question addressed food at a baseball game, and the last question discussed 

people at a concert. Research suggests that a lack of patterns and the references to many 

different contexts typically makes it more difficult for ELLs to perform in math because  

there is too much unfamiliar vocabulary (Barrett et al., 2012; Durden et al., 2015; 

Newkirk-Turner & Johnson, 2008). Although none of the textbooks specially included 

Hispanic Latinx culture, the findings of the study indicate that the topical themes is a 

relative strength of the text in regard to supporting ELLs since topical themes simplify 
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the context of multiple problems (Barrett et al., 2012; Coxhead & Boutorwick, 2018; 

Hong & You, 2012). Conversely, the research suggests the variety of topics in Textbook 

C are a relative weakness of the text in regard to supporting ELLs due to the linguistic 

complexity caused by a more unfamiliar vocabulary (Abedi & Lord, 2001; Alt et al., 

2014; Newkirk-Turner & Johnson, 2018).  

Rather than focusing on places or items, the analysis of Textbook B revealed a 

trend of topics the researcher identified as student-centered, or topics children will likely 

connect. Engaging students with texts that connect with students’ own lives typically 

provides an extra layer of support for ELLs, thus this was a relative strength within the 

text (Ebe, 2010). Another trend within Textbook B is that there are several word 

problems had no themes and used mathematical terms (such as sum and subtract) to ask 

students to solve problems. The absence of cultural contexts and simplified linguistic 

complexity are relative strengths of the text because they typically support the learning of 

ELLs (Abedi & Lord, 2001; Alt et al., 2014; Newkirk-Turner & Johnson, 2018).  

Relatable Terms 

Using vocabulary students are familiar with simplifies the linguistic complexity 

(Martiniello, 2008). The researcher identified vocabulary students are familiar with as 

relatable terms, specifically the use of cognates and school-related words. A common 

trend throughout the texts examined for this study was the use of cognates. Within the 

texts examined, the researcher used enumerative analysis to determine the percent of 

cognates used in relation to the total number of words in the word problems. This 

analysis shows that out of all of the words within the word problems, 30-40% of the 
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words in each set of word problems were cognates. Chapter 4 described the frequency of 

cognates by textbook in detail (see Table 6). The use of cognates helps ELLs use their 

first language to understand the context of word problems (Ajayi et al., 2018; August et 

al., 2018; Leacox et al., 2016). The analysis of this data supports the conclusion that the 

text can include or exclude Hispanic Latinx culture through the language used within the 

text.  

The analysis of Textbook B revealed the trend of school-related terms throughout 

the text. Research suggests that students’ success relates directly to their ability to 

decipher the words. Thus, having relatable words supports increased student achievement 

(Alt et al., 2014; Kan & Bulut, 2015; Martiniello, 2008; Newkirk-Turner & Johnson, 

2018). Although not specifically including Hispanic Latinx culture, the findings of the 

study indicate the use of school-related terms in conjunction with the cognates to be a 

relative strength of the text in regard to supporting ELLs. 

Conclusion: Frequency of High-Impact Strategies  

The conclusion that the frequency of high-impact strategies includes or excludes 

the Hispanic Latinx culture through more or less support for English (ELLs) derived from 

the data collected and analyzed as the theme of Choice of Tools for Support. Strategies 

that lower linguistic complexity better support ELLs can be considered high-impact 

strategies. High-impact strategies that support ELLs were represented throughout the 

textbooks in four main tools: tables, pictures, graphic organizers, and multiple choice 

options. Because a table simplifies large passages of writing into an organized visual, the 

analysis of the data indicates a table is a relative strength of the text to support ELLs. By 
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simplifying the language, a table lowers the linguistic complexity of the word problem 

(Martiniello, 2008). Both Textbook A and Textbook B frequently used tables to organize 

the information in word problems for students. Although Textbook C did include a table 

in one of the word problems, the table did not organize the information as there was 

missing information. Therefore, the analysis of the data indicates adding an extra level of 

understanding to the context of the problem is a relative weakness of the text in regard to 

ELLs because it makes the problem more linguistically complex. 

In addition to tables, other tools such as photographs, graphic organizers, and 

multiple choice options can be used to support ELLs (Braselton & Decker, 1994; 

Coxhead & Boutorwick, 2018; Newkirk-Turner & Johnson, 2018; Orosco, 2014; Reed & 

Ettinger, 1987; Turkan, 2016). Photographs are a documented tool used as an 

intervention to support comprehension (Coxhead & Boutorwick, 2018; Newkirk-Turner 

& Johnson, 2018; Orosco, 2014; Turkan, 2016). Textbook A utilized photographs of the 

topics, such as a hot air balloon festival, when asking questions about a hot air balloon 

festival, thus strengthening this section of their text in regard to supporting ELLs. 

Textbook A provided graphic organizers that simulated a step-by-step guide to simplify 

the language into smaller chunks of information. Textbook B also provided additional 

support through in-text vocabulary and multiple choice items. In-text vocabulary terms 

and definitions make it easily accessible for ELLs to refer to a definition to a term they 

may not know. Textbook B also utilized multiple choice options as a support for ELLs, 

since they can use answer choices to ensure they are solving the problem correctly. The 
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findings of the study indicate the use of photographs, graphic organizers, and multiple 

choice is a relative strength of Textbook A and Textbook B.  

Whereas, Textbook A and Textbook B provided these tools to support ELLs, 

Textbook C provided tools for teachers. For example, Textbook C had both a script for 

the teacher and examples of student work. Although helpful for the teacher, these tools do 

not support the students; thus, the analysis of the data indicates these teacher tools are 

relative weaknesses of the text in regard to supporting ELLs  

Summary of Findings 

In summary, the relative strengths of the texts in regard to supporting ELLs 

include the use of Hispanic names, topical themes, relatable terms (specifically school-

related terms), and the use of tools to support learning. The use of Hispanic names and 

relatable terms is a representation of Hispanic Latinx culture within the textbook. The use 

of topical themes and tools to support learning represents the use or simplification of 

language to include Hispanic Latinx culture.  

The relative weaknesses of the texts in regard to supporting ELLs include lack of 

Hispanic names; variety in topics; the use of tables as a form of adding a layer of 

complexity rather than simplifying a word problem; and the lack of photographs, graphic 

organizers, or multiple choice items. The finding of a lack of Hispanic names within 

Textbook A and Textbook C reveal an exclusion of Hispanic Latinx culture. Other 

exclusions of Hispanic Latinx culture are the use of a variety of topics and tools that do 

not simplify language. Simplifying the language is a high-impact strategy that supports 

ELLs (Braselton & Decker, 1994; Coxhead & Boutorwick, 2018; Newkirk-Turner & 
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Johnson, 2018; Orosco, 2014; Reed & Ettinger, 1987; Turkan, 2016). The relative 

weaknesses identified in this study and the variance in the inclusion of high-impact 

strategies throughout the textbooks indicate inconsistency in the access to culturally 

relevant mathematics texts for Hispanic Latinx students.  

Discussion of Research Questions 

 Chapter 4 presented detailed findings of four themes: Choice of Topics, Choice of 

Names, Choice of Relatable Terms, and Choice of Tools for Support. Relating the 

synthesized findings of relative strengths and relative weakness of the text back to the 

study’s theoretical framework of critical Latinx theory led to several conclusions about 

the relationship between language and culture within the text. The following sections 

offer those conclusions as answers to the study’s two research questions.  

Research Question 1 

Research Question 1 was: “How is Hispanic Latinx culture represented in the text 

within commonly used mathematics textbooks?” The most relevant strength of the 

inclusion of Hispanic Latinx culture represented within the text was the use of Hispanic 

names. Researchers emphasize the relationship between valuing Spanish language and 

culture and academic achievement (Ayon & Philbin, 2017; Irizarry, 2011; Quinones et 

al., 2011). In consultation with external reviewers and the literature review of this study, 

the researcher identified the representation of Hispanic names as a way to not only 

represent the Hispanic Latinx culture but also demonstrate value of the Hispanic Latinx 

culture. Textbook B represented the Hispanic Latinx culture through the use of Hispanic 



94 
 

 

names proportionally to the national average of Hispanics in the United States. The other 

two textbooks either had none or very few Hispanic names.  

In addition to identifying the presence or absence of Hispanic Latinx names 

within the textbooks, the researcher analyzed the themes of the word problems. The 

analysis highlighted a lack of Hispanic Latinx cultural themes. For instance, there were 

no word problems in any of the textbooks that included Hispanic Latinx historical figures 

or holidays. Of the three textbooks analyzed, Textbook B was the only textbook that 

referenced a location in Latin American, and it only referenced it one time. Therefore, the 

analysis indicates that when Hispanic culture was represented, it was mostly represented 

through the use of Hispanic Latinx names. The results of this study are consistent with 

the research of other textbooks, which identifies stereotypical names as most common 

way of incorporating cultures (Borrero et al., 2018; Irizarry, 2007). 

Research Question 2 

Research Question 2 was: “How is language employed to include and exclude the 

Hispanic Latinx culture?” The use of relatable terms, specifically cognates and school-

related terms, and using overarching topical themes or student-centered topics were 

identified as relative strengths of the text. These terms are a way that language was 

employed to include the Hispanic Latinx culture as relatable terms as ELLs typically 

have an easier time making meaning of the text when they are able to draw on their own 

experiences or language (Ebe, 2010; Irizarry, 2011). Although a third of the words in all 

three textbooks were cognates, Textbook B demonstrated the use of school-related terms 

as a form of relatable terms significantly more frequently, thus including the Hispanic 
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Latinx culture more frequently. In regard to topics, both Textbook A and Textbook B 

employed language to include Hispanic Latinx culture through the structure of topics. 

Textbook A structured the topics of the word problems to be the same for several 

problems. Textbook B structured the topics of the word problems around common 

student experiences and activities. Simplifying the number of topics and using relatable 

topics are two ways that make it easier for students to make meaning of the text.  

The analysis of the textbooks identified relative weaknesses of the text as the use 

of unfamiliar vocabulary, a variety of topics, and a lack of support to simplify language. 

Textbook C had unfamiliar vocabulary and a variety of topics in addition to no tools for 

support, such as tables or multiple choice problems, for students. These weaknesses 

contribute to linguistic complexity of the word problems.  As specified in Chapter 4, 

unfamiliar vocabulary makes word problems more difficult for ELLs (Newkirk-Turner & 

Johnson, 2008). Additionally, a variety of topics requires students to understand a variety 

of contexts, enhancing the linguistic complexity. Linguistically complex text negatively 

impacts ELLs academic achievement in mathematics (Adams, 2003; Alt et al., 2014; Kan 

& Bulut, 2015; Martiniello, 2008; Newkirk-Turner & Johnson, 2018; Schleppegrell, 

2007; Turkan, 2016). Although linguistic complexity may be a way to increase the rigor 

of the problem for English speakers, it is also a way that language may exclude the 

Hispanic Latinx culture, since many students from the Hispanic Latinx culture are ELLs. 

It is important for teachers to be aware of this in order to provide accommodations for 

ELLs.  
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Implications  

There is an historic and persistent academic achievement gap in mathematics 

between the growing population of Hispanic students and their White non-Hispanic peers 

(Collins et al., 2016; Guglielmi, 2012; Hull, 2017; Irizarry, 2011). Researchers have 

identified that one cause of this gap is that mathematics is a language-dependent subject 

(Alt et al., 2014; Kan & Bulut, 2015; Schleppegrell, 2007). Consequently, language 

dependency contributes to the achievement gap because solving the mathematics problem 

relies on students’ level of English proficiency, vocabulary knowledge, and reading 

comprehension rather than solely computation skills (Barrett et al., 2012; Coxhead & 

Boutorwick, 2018; Hong & You, 2012). Chapter 1 offered an in-depth discussion of the 

effect of the achievement gap, and Chapter 2 offered an in-depth discussion on the 

relationship between language and mathematics. 

Specifically, the lack of culturally relevant texts increases the linguistic 

complexity for ELLs, which may negatively influence academic achievement for these 

students (Adams, 2003; Alt et al., 2014; Kan & Bulut, 2015; Martiniello, 2008; Newkirk-

Turner & Johnson, 2018; Schleppegrell, 2007; Turkan, 2016). The results of this study 

indicate a lack of culturally relevant text within the textbooks analyzed for this study. 

Due to the access of these textbooks used nationwide, as seen in Figure 4, Hispanic 

Latinx students across the United States are lacking access to culturally relevant texts in 

mathematics. Furthermore, if the results of this analysis are indicative of the prevalence 

of culturally relevant text in other widely distributed mathematics textbooks in the United 
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States, a significant proportion of ELL students may lack access to culturally relevant 

mathematics textbooks. 

Implications for Educators 

In order to improve mathematics academic achievement levels, mathematics 

educators must first improve their awareness of culturally relevant texts and ability to 

recognize indicators of both culturally relevant texts and texts that lack cultural 

relevance. Then, educators can better support ELLs by providing culturally relevant texts 

that represent the Hispanic Latinx culture (Ebe, 2010; Kibler & Chapman, 2018).   

The results of this study identify language employed to include Hispanic Latinx 

culture. Relevantly strong texts include Hispanic names, relatable terms, and tools that 

simplify linguistic complexity. If required to use a specific textbook, the educator can 

apply the techniques of using relatable terms, simplifying linguistic texts, and 

representing Hispanic Latinx culture through the use of Hispanic names, Hispanic Latinx 

historical figures, and holidays, as well as the inclusion of Latin American locations, as 

the topic of the word problem to better engage and support ELLs. If, on the other hand, 

the educator must locate or create their own text and materials, knowing these techniques 

to represent Hispanic Latinx culture and employ language to include Hispanic Latinx 

culture will not only ensure the texts are culturally relevant but also support educators in 

finding or creating appropriate material.  

Implications for Curriculum Writers 

Understanding how to better represent Hispanic Latinx culture within texts as 

well and employ language to include Hispanic Latinx culture will enhance the cultural 
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relevance of the texts. Employing language to include Hispanic Latinx culture includes 

the use of Spanish cognates because ELLs typically have an easier time making meaning 

of the text when they are able to draw on their own language (August et al., 2005; Ebe, 

2010; Irizarry, 2011). This study also suggests employing language to include the 

Hispanic Latinx culture by providing support for ELLs through relatable terms and high-

impact strategies simplifies the linguistic complexity of the text. Curriculum writers can 

provide an index of accommodations and instructional strategies for teachers support 

ELLs in mathematics.  

Cultural relevance for the Hispanic population is important because the Hispanic 

population is the largest and fastest-growing minority group in the United States. Chapter 

1 detailed the achievement gap in relation to this growing population. The results of the 

study suggest the topic of the word problem should include Latinx Hispanic culture 

through Hispanic names, historical figures, holidays, and/or Latin American geographical 

locations.  

In addition to the content, context, and structure of the language, curriculum 

writers can better improve cultural relevance of the texts they produce by promoting 

greater diversity among the writers and leadership teams that produce textbooks. 

Individuals of the Hispanic Latinx culture on writer and leadership teams can use their 

own experience and expertise to better represent Hispanic Latinx culture within the texts. 

Their experience and expertise help promote language to include Hispanic Latinx culture 

and avoid implicit bias within the text. Additionally, publishers should have editorial 



99 
 

 

teams that include members of the Hispanic Latinx culture as a form of external review to 

approve texts prior to publication (Lub, 2015).  

Finally, the results of this study suggest that curriculum writers and leadership 

teams that included individuals with doctorate degrees tended to produce more culturally 

relevant texts. This may be due to the requirement to engage in scholarly research in 

order to attain a doctorate degree. Curriculum writers who have greater experience with 

scholarly research in the field of education may have more expertise in inclusion of 

cultural relevant text and simplifying linguistic complexity in mathematics texts. 

Requiring a greater level of engagement with scholarly research, particularly cultural 

relevance and mathematics education, will likely improve the overall strength of the texts 

produced by publishers.   

Limitations 

There are a few limitations within this study. First, like all qualitative research, 

there is the potential for researcher bias. The researcher was a teacher with experience in 

the middle and high school mathematics classrooms in which Textbook C was an 

optional curriculum resource. The researcher chose to study fourth-grade curriculum as 

she had not previously work worked with that text. Professionally, the researcher has 

experience working with Hispanic Latinx students. Additionally, as a female person of 

White ethnicity, the researcher had never experienced reading text in mathematics 

textbooks in a second language or discrimination based on her name or accent.  To 

mitigate potential bias, the researcher engaged in a process of consciously evaluating 
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personal stereotypes and verification techniques with the external reviewers throughout 

the analysis of the study (Guba, 1981).  

Another limitation is that the study only focused on the text of one topic in one 

grade level. Although there was repetition of themes between multiple units, by only 

focusing on fourth-grade, it is possible that the findings may not be transferable to other 

grade levels. Additionally, the researcher examined three commonly used textbooks 

rather than all textbooks widely distributed in the United States. Therefore, the results of 

the study may not indicate the level of cultural relevance of all mathematics texts 

currently used in the United States. Furthermore, by limiting the analysis texts, the results 

of the study do not include the perspectives of teachers or students who engage with these 

textbooks.  

The final limitation of this study is the use of the LatCrit theoretical framework 

with a focus on the Hispanic Latinx subgroup since other subgroups of the Latinx 

population may not share the same experiences. According to Kiehne (2016), different 

subgroups subscribe to different aspects of a LatCrit worldview. Thus, it is important to 

acknowledge that results of the study may not be applicable to Latinx subgroups who do 

not speak Spanish or within different dialects of Spanish speaking Latinx cultures.  

Recommendations for Future Research 

The research design and results of this study led to several considerations for 

future research. The first consideration led from the intentional delimitation of the 

inclusion of solely textbooks rather than feedback from students taught with the specific 

texts. The researcher recommends future research to be conducted with a research design 
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of a case study in which data collection includes interviews, observations, and surveys. 

Understanding students’ experiences with the mathematics texts would provide additional 

information related to what students feel is or is not culturally relevant.  

In addition to further research with a different research design, the researcher 

recommends examining mathematics textbooks at the middle and high school grade 

levels to provide insight into whether or not there are the same trends in the data. As 

students get older, the texts get more linguistically complex. Therefore, such a study has 

the potential to provide researchers with insights regarding the progression of 

linguistically complex texts within the mathematics curricula.  

Finally, the researcher recommends examining teacher-created or teacher-found 

word problems rather than textbook-generated word problems. Because not all school 

districts require teachers to use a print copy of a textbook, teachers now have the 

responsibility to create or find their own texts. Examining these texts to assess cultural 

relevance as it pertains to the Hispanic Latinx culture would provide insight on teachers’ 

understanding of culturally relevant texts.  

Summary of the Study 

The findings of this study add to the literature of language and culture within the 

mathematics curriculum. Although ample research on the representation of culture in 

social studies and English textbooks exists, there is little research on the representation of 

culture in mathematics textbooks. In this study, the researcher sought to understand how 

language is employed to represent Hispanic Latinx culture. Analyzing qualitative data 

created four themes: Choice of Topics, Names, Choice of Names, Choice of Relatable 
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Terms, and Choice of Tools for Support. The themes are described as “choice of” to 

indicate that the language used in the word problems are choices made by writers and 

leadership teams of each textbook.  

The conclusions drawn based on the results of the study included three 

overarching ideas that practitioners can use to improve the cultural relevancy in their 

classrooms. First, Hispanic names are the primary means of representation of Hispanic 

Latinx culture within the text. Second, the use and lack of use of common topics and 

relatable terms include or exclude the Hispanic Latinx culture. Finally, frequency of high-

impact strategies includes or excludes the Hispanic Latinx culture through varying 

degrees of support for ELLs.  
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TABLE A 

Codebook 

Code Textbook A Textbook B Textbook C 

Geography Alaska 
Atlantic Ocean 
Pacific Ocean 
Maryland 
Texas 
Florida 
New Mexico 
California 

Grand Canyon 
National Park 
land area 
Mt. 
coastline 
national park 
acres 
groves 
altitude 

Mount 
Kilimanjaro 
Empire 
State 
Building 
Citigroup 
Center New 
York 
Chicago 
New York 
Phoenix 

Boston 
Los 
Angeles 
Mississippi 
River 
Rio Grande 
glacier 
 

Queens 
Brooklyn 
Hong Kong 
Buenos Aires 
sea 

Time   months 
years 
minutes 
seconds 
weeks 
semester 
quarter of a year 

People /  
Teams 

  New York Jets 
New York Giants 
Fans 
(artist) Michelangelo 
(author) Mem Fox 
software company 
farmer 
(quarterback) Brett Favre 

 

Activities  mountain climbing 
basketball 
election 
check out books 
jog 
video games 

baseball 
bake sale 
Recycling 
catching king crab 
driving 
parade 
fundraising 
basketball 
football 

Places park arena 
library 
museum 
restaurant 

zoo 
stadium 
concert 
office 
supply 
closet 
theater 
VIP section 
donut shop 
bakery 

library 
construction 
site 
aquarium 
gas station 
school 
store 
factory 
park 
fair 
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TABLE A (Continued) 

Code Textbook A Textbook B Textbook C Code 

Items stamps 
hot air balloon 
population 
visitors 
musician’s album 
tickets 
flights 

display case 
storage 
crayons 
paint 
marbles 
cans 
utensils 
mail 
book 
coins 
letters 

cans 
paperclips 
raffle tickets 
liters of milk 
used car 
odometer 
bottles 
computers 
computer 
accessories 
population 
newspaper 
bank 
account 
doughnuts 
mystery 
books 
flour 
Class A 
dump truck 
Class C 
dump truck 
flight 
plane 
 

tank 
stones 
fishing 
boat 
cargo plane 
airplane 
smart 
phone 
apps 
notebooks 
pump (gas 
station) 
copper 
wire 
steel wire 
chemicals 
building 
blocks 
container 
yarn 
silk 
cotton 
wool 
 

Animals / 
Plants 

 fish 
coral 
species 
invertebrate 

rhinos 
giraffe 
African elephant 
Komodo dragons 
cows 
king crab 
seal 
hippos 

Food oranges 
grapefruit 

 cheeseburger 
burger 
potatoes 
chocolate 
cookie 
dough 

peanut 
butter 
vanilla 
ice cream 
cones 
omelets 

Occupation  mailman  

Names Kylie 
Nellie 
Becky 
Nancy 

Steve Fossett 
Rial 
Lexi 
Susie 

Erica 
Ana 
Leon 
Marie 
Abby 
Joey 

Harry 
Darren 
Ruben 
Jana 
Brenda 

Brooke 
Connie 
Mr. Yardley 
Scott 
Ted 
James 
Chuck 

Jason 
David 
Martin 
Mr. Liegl 
Zachary 
Sean 
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TABLE A (Continued) 

Code Textbook A Textbook B Textbook C 

Adjectives commercial hip hop 
Latin 
rock 
country 
music 

   

Cognates coastline 
national park  
park  
visitors 
musicians album  
commercial 
 
 
 
 

Rio Grande 
glacier  
arena 
museum 
restaurant 
paint 
utensils 
letters 

coral 
species 
election 
video 
games 
Latin 
 
 

Buenos 
Aires 
minutes 
seconds 
semester 
software 
company 
zoo 
concert 
office 
theater 
construction 
site 
gas station 
park 
paperclips 
bottles 
computers 
computer 
accessories 

mystery 
books 
tank 
app 
rhino 
giraffe 
African 
elephant 
Komodo 
dragons 
hippos 
baseball 
recycling 
football 
burger 
chocolate 
vanilla 
 

School-Related 
Words 

 library 
museum 
display case 
storage 
crayons 
paint 
marbles 
book 
coins 
check out books 
 
 

office  
library 
school 
paperclips 
computers 
computer accessories 
newspaper 
notebooks 
 

Tools of Support Graphic organizers 
Step by step problems 
Pictures to support word 
problem  
Tables to accompany word 
problems  
Section themes 

Tables to accompany word 
problems  
Multiple choice  
Embedded vocabulary 
with highlighted words in 
kid friendly language 

Script for teacher 
Student sample work 
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1. Choice of Topic. What is the word problem about?  
1a. Geography 
 Example: Alaska’s Glacier Bay National Park had 431,986 
visitors one year. The next year, the park had 22,351 more visitors than the 
year before. How many people visited during the two years? Show your 
work and explain how you found your answer. 

 
1b. Time 
 Example: There are 86,400 seconds in one day. If Mr. Liegel is at 
work for 28,800 seconds a day, how many seconds a day is he away from 
work? 

 
1c. People/Teams 
 Example: On Sunday, 77,098 fans attended a New York Jets 
game. The same day, 3,397 more fans attended a New York Giants game 
than attended the Jets game. Altogether, how many fans attended the 
games? 

 
1d. Places 
 Example: At the zoo, Brooke learned that one of the rhinos weighs 
4,897 pounds, one of the giraffes weighs 2,667 pounds, one of the African 
elephants weighs 12,456 pounds, and one of the Komodo dragons weighs 
123 pounds.What is the combined weight of the zoo’s African elephant 
and the rhino? 

 
1e. Items 
 Example: Carlos has 2,175 marbles in his collection. Carlos says 
that he has about 1,000 more marbles than Emily. Is Carlos correct? 

 
1f. Animals/Plants 
 Example: Last year on Ted’s farm, his four cows produced the 
following number of liters of milk. Betsy produced more liters of milk 
than Buttercup. How many liters of milk did all four cows produce? 

 
1g. Activities 

Example: Darren jogs 425 meters and runs 650 meters in one 
workout. He performs this workout three times. What is the total distance 
covered in the three workouts. 

 
1h. Food 
 Example: A baseball stadium sold some burgers. 2,806 were 
cheeseburgers. 1,679 burgers didn’t have cheese. How many burgers did 
they sell in all? 
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1i. Adjectives 
 Example: Last year, the ticket sales for a commercial hot air 
balloon ride were $109,076. This year, the ticket sales were $125805. 
How much more were the ticket sales this year? 

 
1j. Occupation 
 Example: A mailman delivers 12,578 pieces of mail on Monday. 
He delivers 26,229 pieces of mail on Tuesday. How many pieces of mail 
does he deliver on both days?  
 

2. Choice of Names. What is the origin(s) of the name(s) used in the word problem? 
2a. Names 
 Example: Erica brought 219 bottles to the recycling center. Ana 
brought 142 bottles. Leon brought 436 bottles. How many bottles did they 
bring in all?  

 
3. Choice of Relatable Terms. Can students relate to the items or activities within 

each word problem either through familiar cognates or school-related terms? 
 3a. Cognates 

Example: A museum has 5,416 items in display cases and 6,986 
items in storage. What is the total number of items the museum has? 

  (English: museum; Spanish: museo) 
  

3b. School-related terms 
Example: A local store was having a two-week Back to School 

sale. They started the sale with 36,390 notebooks. During the first week 
of the sale, 7,424 notebooks were sold. During the second week of hte 
sale, 8,967 notebooks were sold. How many notebooks were left at the end 
of the two weeks? 

 
4. Choice of Tools for Support. Does the word problem provide an additional tool 

for support for students? 
4a. Tables 
 Example: How many more people attended the museum on Sunday 
than on Monday and Tuesday combined? 
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Museum Attendance 

Day Number of People 

Sunday 786 

Monday 222 

Tuesday 412 

 
4b. Multiple choice 
 Example: Harry has a chest of gold and silver coins. Inside, there 
are 2,387 gold coins. There are 22 more silver coins than gold coins. How 
many coins does Harry have in the chest? 

A. 2,409 coins 
B. 2,431 coins 
C. 4,609 coins 
D. 4,796 coins 
 

4c. Graphic Organizer 
Example:   
 

 

Alaska is the largest state in the United States by area. Its land area is 
570, 374 square miles and its water surface area is 86,051 square miles.  
 
Find the total area of Alaska 
 
Find the sum. 
Add. 570,374 +876, 051  

Think: It is important to line up the addends by place value when adding 
two numbers.  
 
STEP 1 Add the ones. 
 
             Add the tens. Regroup. 
 
             12 tens = 1 hundred _____ tens 
  

STEP 2 Add the hundreds. 
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             Add the thousands. 
 
 
  

STEP 3 Add the ten thousands.  
 
             Regroup. 
 
             15 ten thousands =  
 
             1 hundred thousand _____ ten thousands 

STEP 4 Add the hundred thousands 
 
             
 
 
 
So, the total area of Alaska is ____________ square miles. 

 
 

 
 

 
 

 

 

 

 

 

 

 

 




