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Abstract 

Textbooks are very important to the school teaching-learning process. It has been 
identified as one of the factors affecting students’ learning outcomes of Mathematics. As a 
result of the small number of research on Mathematics textual materials and rare analysis 
of these textbooks themselves, this research was devoted to the analysis of some 
Mathematics textbooks in United Arab Emirates (UAE) schools. Textbooks are supposed 
to be relevant to the student's local culture if they include information related to their 
history, experiences, and issued about issues relevant to their society. This study examined 
the content analysis quantitatively using an instrument that was designed by the 
researcher. The instrument consisted of three dimensions: content, images, and gender 
representation to examine the content analysis of the targeted books regarding the cultural 
relevancy to the UAE. In general, the findings of this study revealed that the mathematics 
textbook for grade 10 is highly cultural relevant to the UAE culture. The results showed 
the relevancy of the content analysis of the book examples was more relevant than the 
visual depiction, while the gender representation varied from chapter to another. However, 
more modifications should be taken into consideration, especially regarding females 
image depiction. It is hoped that the research instrument will provide teachers and 
stakeholders with a reference for assessing cultural contents in textbooks and offer 
textbook writers information that will allow them to revise contents created for the 
development of culturally relevant textbooks. In addition, this will contribute to the 
decision making by enlightening the curriculum makers about the math textbook 
relevancy. 
  
  Keywords: content analysis, mathematics textbooks, UAE culture, cultural 
relevancy   
 

Introduction 
All subjects are important to the students' development, but mathematics is a key 

subject since it is one of the core sciences that are necessary for the scientific and 
technological development.  So, strong understanding and a high achievement in Math is 
required. The most favored teaching tool is printed books (Gönen et al., 2011). Textbooks 
strongly influence teaching and learning as the textbooks help in the process of lesson 
planning, providing resources and tasks to cover the topic. Gay (2010) claims that 
curriculum content should be meaningful to the students to improve their learning. 
Curriculum content is essential to academic performance and main component of 
culturally responsive pedagogy. 

 In UAE the students' performance should be improved to be able to compete with 
other students internationally. One way to help the students is to link their curriculum to 
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their context that means applying content analysis to their textbooks to insure its relevancy 
to UAE culture. This study is one of those studies that focus on culture content analysis of 
Mathematics textbook which is very rare. The study is providing empirical evidence on 
the relevancy of mathematics textbooks. 
 
Background  

Samples of UAE students were participated in International Studies to measure how 
well the UAE curriculum and learning standards compared to other countries. The 
International Studies include the Trends in International Mathematics and Science Study 
(TIMSS). In 2015 the UAE students rank was the 40th among the world countries. The 
TIMSS results showed that Abu Dhabi students required more assistance to reach the 
intended standards in the National Goals statements of Vision 2021 to be among the 15 
highest performing countries (Alshenaq, 2017).. Additionally, to improve the students' 
results, Alshenaq (2017) in his report about TIMSS results in Abu Dhabi schools 
emphasized that greater experience in application of concepts to real-life situations is 
required. Heaton (2000), in the same line with what is required to improve the students' 
achievement in TIMSS, described the current perspective to school mathematics as 
“dynamic, constructed, and reconstructed through an ongoing process of sense making by 
the learner” (p.4). 

 Why our students in UAE don’t perform well in the international tests like TIMSS? 
Mathematics and science textbooks used in schools in most part of the country have been 
criticized by stakeholders in education to be irrelevant. This is not because they have made 
analysis or criteria evaluation of these textbooks; it is rather because of the learning 
outcomes of the students. Most statements of the critiques were not based on empirical 
evidence. Yet, most of the critiques have not been able to come up with a better option. 
Incidentally, it is not only textbook that determines learning outcomes. But many factors 
like if the textbook content was culturally relevant. There is, therefore, a research need for 
the analysis of the appropriateness of recommended. 

In UAE most of the books used for math and science are brought from USA. It is 
very important to examine the cultural relevancy of these textbooks because of their 
fundamental effect on students learning, Achievement, and ultimately their identity. 
Therefore the quality of textbooks is an important factor in the students' achievement and 
culturally responsive teaching (Gay, 2010). 

 
The Statement of the Problem 

Schools in the UAE are using series of textbooks which should help students to learn 
for life. These textbooks brought from U.S. or Britain.  It is obvious that UAE culture is 
different from these countries culture. These textbooks should be relevant to the students' 
culture, so that the students could connect and use what they are taught to their lives. The 
irrelevancy of textbooks will hinder the students understanding (Byrne, 2011). Gay (2010) 
claims that curriculum content should be meaningful to improve the students' learning. 
This study aims to identify the current situation of Mathematics books in the UAE as it 
pertains to cultural relevancy. So, this study is going to examine the UAE integrated Math 
textbook for grade 10 to see whether they are relevant to the UAE culture in terms of its 
content, images, and the gender representation.  

 
The Purpose of the Study 
 UAE mathematics textbooks are written in English by McGraw-Hill Education. 
Despite that these textbooks were written as a special edition for the UAE, their cultural 
relevancy to UAE should be taken in consideration. Regardless the English language of 
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the textbooks and the academic content of the math textbooks, the purpose of this study is 
to perform content analysis of grade 10 mathematics textbooks in terms of its UAE'S 
cultural relevant content, images, and the gender representation.  
 
Significance of the Research 

Textbooks are very important to school teaching-learning process. As a result of the 
small number of research on Mathematics textual materials and rare analysis of these 
textbooks themselves, this research considered the analysis of some Mathematics 
textbooks in UAE schools. In addition, the new created criteria by the researchers could 
help in examining the cultural relevancy of textbooks. In addition, this will contribute to 
the decision making by enlightening the curriculum makers about the math textbook 
relevancy.  
 
Research Questions 
This study attempts to answer the following main question: Is grade 10 mathematics text 
book culturally relevant?  This study will perform content analysis of the UAE grade 10 
math textbook by analyzing its content, images, and gender representation. 
 So the main question will be answered through answering these sub questions; 

1. Is the content of the UAE grade 10 math textbook culturally relevant to UAE? 
2. Are the images in the UAE grade 10 math textbook culturally relevant to UAE? 
3. Is there a balance of gender representation in the UAE grade 10 math textbook 

through images and names? 
 

Literature Review 
Importance of Textbooks 

Textbooks have a very important role to play in Mathematics education because of 
their close relationship to classroom instruction (Johansson, 2003). Research demonstrated 
that textbooks in the 1980s and 1990s represent 70% to 95% of all classroom instruction 
(wade, 1993). In the present days this percentage reduced because of technology and 
multimedia, however, textbooks remain to be the basic tool of teaching. Most of the 
students perceive textbooks as always accurate; they depend on books especially in the 
academic subjects like math and science more than other subjects like art and physical 
education (Gay, 2010). In addition, textbooks have an important position in curriculum 
reform and are considered the most significant tool for the implementation of a new 
curriculum in many countries (Valverde, Bianchi, Wolfe, Schmidt and Houang, 2002). 

      Textbooks considered successful if the knowledge was accessible and connected to 
the students' lives, more over textbooks should reflect the values of the country (Gay, 
2010). That’s why Bryne (2001) sees textbooks as "cultural artifacts" that reflects the 
values, norms, and construct images and impressions that become explanations and 
understandings for students. Curriculum content is a tool to help students give emphasis to 
their attitudes, experiences, present and future powers (Gay, 2010).  
 
Textbook Content Analysis 

 The analysis of textbooks assists educational researchers in understanding the 
effectiveness of specific schemes and approaches, which can turn aid in understanding of 
what is required in terms of teaching and curriculum development (Chang & Silalahi, 
2017). Therefore, this study aims to examine the cultural relevancy of the math textbooks. 
Internationally, it has been reported by research findings that there are limited studies on 
textbook especially along the line of textbook analysis (Johannson, 2003).   
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As a result of the importance of textbook to school teaching-learning process, the 
small number of research on Mathematics textual materials and rare analysis of these 
textbooks themselves, this research work has considered the analysis of Mathematics 
textbooks. 

 
Culturally Relevant Textbooks  

 Textbooks are supposed to be relevant to the student's local culture if they include 
information related to their history, experiences, and issued about issues relevant to their 
society. Research studies that dealt with evaluating the textbooks had been increased from 
a cultural point of view, suggesting the importance of cultural contents in facilitating 
students learning (LIU, 2016).   

Research has provided criteria for examining whether the topics are culturally 
appropriate for the learners (Kilickaya, 2004; Reimann, 2009). Reimann (2009) examined 
the Illustration and images included in the textbook from a cultural point of view. Based 
on the reviewed literature for a textbook to be culturally relevant it must cover and include 
specific elements. For example, Riemann (2009) in her analysis criteria highlighted the 
main features of the text such as:  

1. Do the texts actively seek to engage the students through language or cultural 
content? 

2. Do the texts consider the learners’ culture? do the texts offer an unbiased 
perspective of culture? 

3. Is there any connection or reference made to the learners’ own culture in 
order to establish relevance? is culture used purely as a source of facts to 
learn about or is it presented as stimulating material which students can learn 
from? 

4. Do the texts further basic stereotype or its material presented objectively for 
students to make their own discoveries and interpretations? 

 
In another study Kilickaya (2004) put guidelines to Evaluate Cultural Content in  
Textbooks based on the following criteria: 

1. What cultural and social groups are represented? Is this adequate coverage of a 
variety of people or is this limited to a chosen people? If so, what kind of 
people are these? Are there any stereotypes? 

2. What are the activities asked of the learners? Are they familiar to the learners?  
3. Are there illustrations? If so, are these appropriate to the learners' native 

culture? Would additional information be necessary to explain them or are 
they self-explanatory? 

 
The researchers depended on the previous research to put their criteria of the cultural 
relevancy of textbooks which represents the research questions too: 

1. Is the content (Examples, Exercises) of the textbook culturally relevant to 
UAE? 

2. Are the images in textbook culturally relevant to UAE? 
3. Is there a balance of gender representation textbook through images and 

names? 
 
Textbook Content Cultural Relevancy  
Textbooks play a central role in the teaching and learning process. On the other hand, if 
these textbooks were not relevant to the students' culture and their personal experiences, 
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this will ultimately result in having ineffective textbook or mismatching content (Purnell, 
Ali, Begum & Carter, 2007).   

  Xiang (2007) in his study compared two senior high school textbooks published by 
two well-known local publishers in 2006 in Taiwan. The results show both textbooks are 
culture-specific, that means British and American cultures are more introduced than other 
cultures. In addition, most cultures are presented as facts-only. Little information is 
sensitive to students’ values or beliefs. Only 12% of the activities are relevant to cultural 
learning.  

  
Textbook Visual Depiction  

 The guidelines for Evaluate Cultural Content in Textbooks were based on the: Are 
there illustrations? If so, are these appropriate to the learners' native culture? Would 
additional information be necessary to explain them or are they self-explanatory? 
(Kilickaya, 2004). Therefore, the images, according to her guidelines should reflect the 
cultural context of the students, and activate their personal experiences in a clear way. 
 
Gender Representation  
The guidelines for Evaluate Cultural Content in Textbooks were based on the: What 
cultural and social groups are represented? Is this adequate coverage of a variety of people 
or is this limited to a chosen people? If so, what kind of people are these? Are there any 
stereotypes? (Kilickaya, 2004). She claimed that whenever a textbook is analyzed in terms 
of stereotypes, it is necessary to identify unrepresentative negative stereotypes, and men 
and gender differences. Lu’s study (2006) of an elementary school textbook found that the 
textbook is western culture-specific and includes gender stereotypes. 
 
Methodology  

This study is a qualitative study where the researchers used the ‘content analysis’ 
method which was based on the analytical descriptive survey to collect data using a 
developed tool by the researchers. The unit of count and record was frequency in order to 
determine the cultural relevancy percentage of the content analysis items in the textbook. 
The content analysis included the relevancy of content (names examples, and exercises), 
images, and gender representation (male, female, or both). 
The sample for this study was only the integrated Math textbook for grade 10. The 
textbook consisted of 5 chapters, but this study is limited to two chapters only.  
 
Study Instrument 
 The researchers themselves developed the tool as an analysis sketch to analyze the 
targeted textbook.  The final draft of the tool covering three main dimensions (See the 
Appendix). 

Tool validity to ensure the validity of the developed tool, the researchers first 
reviewed related studies before developing the tool. The tool was judged by three 
reviewers who have expertise in the field and who work in teaching and supervision at 
university and school levels. Finally, the data for each category was summarized in the 
table for each chapter in the textbook.  

Tool reliability. The researchers carried out the analysis more than once. The co-
efficient between the two analyses was calculated based on the following equation (Ott & 
Longnecker, 2008): 

Concordance percentage= (Number of concordance occurrences between the two 
analysis ÷ Number of concordance occurrences + number of differences) × 100%. The 
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concordance percentage between the two analyses was (85%). This indicates that the tool 
was appropriate for the study. 
 
Results and Discussion  

This study aims to answer the following research question:  Is grade 10 mathematics 
text book culturally relevant?   
The main question will be answered through answering these sub questions; 

1. Is the content of the UAE grade 10 math textbook culturally relevant to UAE? 
2. Are the images in the UAE grade 10 math textbook culturally relevant to UAE? 
3. Is there a balance of gender representation in the UAE grade 10 math textbook 

through images and names? 
These questions will be answered using the following tables. Descriptive analysis 

was performed in the form of frequencies and percentages.  
 
Table 1 
Textbook Content Cultural Relevancy 
 
 
Item 

 
Chapter 1 
 

Chapter 2 

Yes No Yes No 

Freq % Freq % Freq % Freq % 

1. The textbook examples and exercises  
relevant to UAE culture 35 90 4 10 18 90 2 10 

2. The textbook content contain names that 
are relevant to local culture, history, 
heritage & norms? 

15 83 3 17 10 83 2 17 

 
The textbook content cultural relevancy was examined by investigating the content 

of chapter 1, and chapter 2. Two elements consisted the Textbook content domain: 1- 
examples and exercise and 2- the names. To answer the first sub question: Is the content of 
the UAE grade 10 math textbook culturally relevant to UAE? 

Table 1 above reveals that in both chapters 90% of the examples and exercises were 
relevant to the UAE culture and only 10% in each chapter examples and exercise were 
irrelevant. Regarding the irrelevant examples, it's worthy to mention that these examples 
were not violating the UAE norms and cultures, but the mentioned examples were not 
familiar to UAE context. For example, in page 10 the real word example was about the 
American football which makes it hard to the students to link it to their understanding as 
they are not familiar with its procedure.  

Also, table 1 reveals that 83% in both chapters were relevant names to the culture. 
While only 17% were irrelevant. What was interesting that the researcher noticed that the 
intention of McGraw-Hill education to modify the textbook to be relevant to the UAE 
culture. This was clear from exercise 58 page 124, this exercise is comparing between the 
quadratic inequality solutions of two boys: Sultan and Adnan, but the cards of solutions 
carried the names of Don and Diego. This shows that forgetting to change the card names 
just happened inadvertently.  

It is also important to take in consideration that mathematics is mostly abstract that 
means that the questions are just in academic language about procedural solutions without 
reflecting any context or culture. So in general, in the light of data presented in table1 it is 
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clear that the textbook content regarding the examples, exercise and names are relevant in 
a high percentage to the UAE culture. 
 
Table 2 
Textbook Visual Depiction 
 
 
 
Item 

 
Chapter 1 
 

Chapter 2 

Yes No Yes No 

Freq % Freq % Freq % Freq % 

3. The textbook images and figures relevant to 
the UAE culture  

13 97 1 7 11 92 1 8 

 
Table 2 above is answering the second sub question: Are the images in the UAE 

grade 10 math textbook culturally relevant to UAE? 
Data in Table 2 reveals that a very high percentage if the images and figures were 

relevant to the UAE culture: 97% in CH1 and 92% in CH2. While less than 10% of the 
images were not culturally relevant to UAE. However, again the irrelevant examples 
didn’t violate the Emirati culture or norms; the single example in chapter1 was mentioned 
earlier which was the American football. While the other image in the second chapter was 
about the baseball sport. So, again it's not easy for the student to imagine the procedure 
and rules to these kinds of sport to make connection to their understanding. What is 
interesting to say that most if the images used in the mathematics textbook were sport 
images. So to conclude, the images were relevant to the UAE culture in a very high 
percentage. 
 
Table 3 
Textbook Gender Representation 
 

Items 
 
 
 

Male Female Both 

freq % freq % freq % 

1. The textbook visual representation of  gender  : 
 CH1 7 87.5 1 12.5 0 0 

 CH2 4 80 1 20 0 0 

 Total 11 85 2 15 0 0 

2. The textbook names representation of gender: 

       

CH1 9 50 9 50 0 0 

CH2 7 58 5 42 0 0 

Total 16 53 14 47 0 0 
 

Gender image presented in the textbook was analyzed by examining the balanced 
representation of gender image of the textbook visual content, by comparing the 
frequencies of males’ figures, female’s figures, and figures that portray both. Table 3 is 
answering the third sub question: Is there a balance of gender representation in the UAE 
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grade 10 math textbook through images and names? This question will be answered in two 
parts: the images and names.  

Table 3 above reveals that regarding the gender images, the male images were 
dominant in both chapters; 87.5% in chapter1 and 80% in Chapter 2. Very little percentage 
show female images in just one image in each chapter only. In page 60 of chapter1 a girl 
using the computer appeared at the beginning of the lesson. The other image was in page 
127 from chapter 2 for two girls performing experiment using a car and a calculator. 
While most of the male images depicted sport context. So regardless the small percentage 
15% of the female depiction in the two chapters compared to 85% for males, females were 
shown as persons who were active in their lives.     

The second part of the question regarding the names, Table 3 shows that there is a 
balance in appearance of names in chapter1: 50% each male and female. The appearance 
in chapter 2 shows that males' names appear slightly more than females' names: 53% for 
male and 47% for females. So, as a result males and females names approximately appear 
in the same percentage in the two chapters.  

What is interesting to notice that male and female never depicted together in the two 
chapters. This showed that the textbook treated female in a cautious way: less images and 
no interaction with males.  

As a general conclusion the integrated Mathematics textbook was relevant to the 
UAE in a very large percentage. However, more alignment to the UAE culture still 
needed.   
 

Limitations 
 Due to the limited time, the focus of this study was on two chapters in one math 
textbook for grade 10, namely "the integrated Math". The content analysis also restricted 
to only three main areas: content, images, and gender representation. Findings from only 
one mathematics textbook limit the generalization.  
 

Recommendations 
Further studies are recommended in the future to examine more grade 10 textbooks 

and other grade levels too. More comprehensive tool is required to examine more aspects 
of math textbooks' cultural relevancy.  
More research methods are needed to explore teachers and students feedback regarding the 
cultural relevancy of textbooks. 
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Appendix 
 Textbook Cultural Relevancy Checklists  
 
This checklist has been developed to examine the textbook cultural relevancy, by 
investigating different domains and they are the textbook content [examples and exercise], 
textbook visual content and the gender image offered in the textbook. The check will be 
applied according to the criteria described below: 
 

Dimention  Criteria Description 

T
ex

tb
oo

k 
C

on
te

nt
 

Written texts and 
Written Paragraphs 

• Names 
• Given Examples 
• Exercises 

- Does the textbook content contain names, examples, and exercise that are 
relevant to UAE local culture, history, heritage & norms? 
 
 
 
 

T
ex

tb
oo

k 
V

is
ua

ls  Visual Illustrations 
• Images 
• Figures 

- Are textbook visuals representations relevant to UAE local culture, 
history, heritage & norms? 
 

G
en

de
r 

 R
ep

re
se

nt
at

io
n 

Representation of female and 
male in written content  & 
visual illustrations 

- Is there a balanced representation between females & males in textbook 
written content & visual illustrations? 
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Domain: Gender Representation 

Items 

 Male  Female Both 

∑ % ∑ % ∑ % 

1. There is a balanced 
representation of gender in the 
textbook visual content. 

CH1       

CH2       

CH3       

CH4       

Total        

2. There is a balanced 
representation of gender in the used 
names 

CH1       

CH2       

CH3       

CH4       
Total        

 
 
 

Textbook Cultural Relevancy Checklists 
 
 
Domain: Textbook Content 
 
 
Items 

CH1 
 

CH2 CH3 CH4 

Yes NO  Yes NO  Yes NO  Yes NO  

∑ % ∑ % ∑ % ∑ % ∑ % ∑ % 

1. The textbook examples are relevant to UAE 
culture 

            

2. The textbook exercises are relevant to UAE 
culture 

            

 
Domain: Textbook Visual Depiction  
 
 
Items 

CH1 
 

CH2 CH3 CH4 

yes NO  yes NO  yes NO  yes NO  
∑ % ∑ % ∑ % ∑ % ∑ % ∑ % 

1. The textbook images and figures 
relevant to the UAE culture  

            


