
Comparing Mathematics Textbooks from Taiwan and Indonesia in Exponents and 
Logarithms 

 
 

Siska Nopa Tambunan, National Chiayi University, Taiwan 
Ru-Fen Yao, National Chiayi University, Taiwan 

 
 

The Asian Conference on Arts & Humanities 2015 
Official Conference Proceedings 

 
 
Abstract  
Textbooks provide three critical features for teachers: the sequence of the material 
presented, suggested content to be taught, and a list of activities and instructional 
ideas for engaging students. For students, textbooks can be the primary vehicles of 
knowledge acquisition, often replacing teacher discussion and input as the primary 
source of information in the upper grades. Exponents and logarithms are important 
mathematical concepts and central to many collegiate mathematics courses, including 
calculus, differential equations and complex analysis. This research presents an 
analysis of the differences in mathematics textbooks from Taiwan and Indonesia in 
teaching exponents and logarithms. The specific textbooks examined were Nan-Yi 
(NY) from Taiwan and Buku Pegangan Siswa Kurikulum 2013 (BPSMK) from 
Indonesia. Using content analysis, the textbooks were compared based on three 
dimensions, including: 1) chapter arrangement and presentation methods, 2) scope of 
content areas and 3) type of problems. Results indicated that (a) the two textbooks 
differ in topic sequence and the way of introducing exponents and logarithms as well 
as the activities in the chapter, (b) the content areas is explained more deeply in NY 
than BPSMK, even though there are fewer subsections in NY than BPSMK, and (c) 
the type of problems showed that BPSMK is more contextual than NY. This 
examination revealed that each country has a different way of designing their 
textbooks depending on what their expectations are of the students and also how the 
textbooks can empower the teachers and students in learning activities. 
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Introduction 
 
Textbooks provide important guidelines for teachers in how to teach the students in 
their class, when students use the same textbooks although they are in the different 
place, they can still learn the same thing because they use the same guidelines. 
Textbooks tend to dictate what is taught, in what order and, to some extent, how as 
well as what the learners learn (Shabani & Nejad, 2013).  
 
Exponents and logarithms are important concepts that play a fundamental role in 
further mathematical courses. In most textbooks, logarithms are introduced as the 
inverse of exponents (y = ax ⇔ x = loga y). To understand the concept of logarithms, 
students need to understand exponential growth. Learners can understand exponents 
and logarithms functions through exponentiation as an action and process where the 
result is exponential expressions; exponentiation as action and process, are the ones 
who can compute ax as a x times and when they repeat the action and reflect upon it, 
they consider that action as the process (Makgakga & Sepeng, 2013). 
 
This research presents an analysis of the differences in mathematics textbooks from 
Taiwan and Indonesia in teaching exponents and logarithms. The analysis focused on 
these two countries because the researchers were curious about why exponents and 
logarithms are presented in the first chapter in Indonesia but in the last chapter in 
Taiwan. Why did this happen? What is the difference within this topic? Specifically, 
the purpose of this research are:  
1. What are differences of mathematics textbooks of Taiwan and Indonesia in the 

chapter arrangement? Specifically  in topic exponents and logarithms, how are 
their presentation methods ? 

2. What are the differences of the scope of content areas in exponents and 
logarithms? 

3. What are the differences of quality of problems in both textbooks? 
 

Theoretical Framework of Textbook Analysis 
 
According to Ghaderi (2010), the general content analysis is divided into three 
groups: (1) The quantitative methods: In quantitative method the information is 
changed into inputs which have the capacity in mathematics. Generally in quantitative 
researches for the analysis of the textbook contents, 5 percent of the pages in each 
book are viewed. All of the materials, pictures, passages, audio or visual are 
analyised. The ability of reading of a textbooks is also related to the quantative 
methods. (2) The qualitative methods: The qualitative methods focuses on qualitative 
analysis, qualitative goals and the level of the materials and some of them focus on 
analysis of meaning and concepts. (3) The mixed methods: Some of the qualitative 
concept researches are involved in the relation ships of the textbook concept and daily 
education activity of students and teachers. 
 
The analysis of the textbooks of Erbas, Alacaci and Bulut (2012) was carried out in 
terms of the following issues: (1) visual design and readability (i.e., text density in 5% 
of the pages chosen randomly, use of the visual elements such as photo, tables, 
figures,graph); (2) content structure (i.e., how chapters/units are organized in terms of 
number of units and their contents throughout the textbooks); (3) weights of content 
areas (i.e., weights of each of the following content strands: number and number 



concept, statistics and probability, geometry, algebra and measurement); (4) subject 
heading; (5) prevailing approaches to the content presentation throughout the books; 
identified and analyzed in terms of their sequencing and role in presenting the 
content: student-centered activities, topic explanations, real-life and/or reahstic 
connections, technology and manipulative use, problems and exercises. 
 
Framework analysis of Alajmi (2012) is focused on three aspects of the textbooks: (1) 
the physical characteristics; focused on the number of lessons and the portion of the 
text devoted to the lesson in each textbook where all pages in each book were 
counted; (2)  the structure of the lessons, examined whether the lesson appeared in 
large units or chapter, also suggested in the textbook who start with title of lesson then 
a discussion for the concept the discussion for the concept and ended by exercises; (3) 
the nature of the problems, focused on problems that were presented for practice. 
These problems appeared  within or at the end of the lesson, under titles such as 
exercises, review, or check your understanding. A problem in this study was not 
necessarily a single exercise but might have included a set of exercises that focused 
on the same concept.  
 
Based on the explanation above, researcher summarized all of the important aspects to 
examine in a textbook where it will be shown in below table. 
 

Aspect Erbas et 
al Ghaderi Alajmi 

Chapter 
arrangement 

and 
presentation 

methods 

Total Chapter !  - !  
Position of Exponents and 
Logarithms !  - !  

Presentation methods of 
content !  !  - 

Scope of 
content 
areas 

Weight of Material !  !  - 

Different Content !  !  - 

Quality of 
problems 

Total Problems !  - !  
Distinguish problems !  - !  

 
Table 2.1 Aspects to examine the differences of mathematics textbooks from Taiwan 

and Indonesia 
 
Method 
 
Textbook Sampling 
Mathematics textbook series from Taiwan and Indonesia in Senior High School level 
is chosen in this study. The specific textbooks examined were Nan-Yi  (NY) textbook 
from Taiwan and Buku Pegangan Siswa Matematika Kurikulum 2013 (BPSMK) from 
Indonesia. The NY textbook is the popular textbook in high school level in 
Taiwan. Most of Taiwan student in secondary high school use NY as their source in 
learning mathematics. The BPSMK was produced in 2013 and had modified for new 
edition in 2014. BPSMK is used for all schools that have conducted curriculum 2013 
in their school. 
 
 



Textbook Analysis 
This study is based on content analysis of two mathematics textbooks for grade X in 
exponents and logarithmss topic. This analysis will examine the differences between 
NY and BPSMK. This study focused on three aspects of the textbooks : 
 
(1) Chapter/unit arrangement and presentation method; 

The arrangement of chapter/unit in textbook examined two parts, they are: total 
chapter in whole textbooks and position of “exponents and logarithms” chapter in 
the textbooks; The presentation method related to the how the textbooks can 
introduce the mathematics concept of exponents and logarithms. 

(2) The scope of the content area; 
The scope of content area examined the weight of material content of textbooks; 
how the differences of two textbooks in their content in exponents and logarithms. 

(3) The quality of the problems 
The quality of problems examined the total of problems that posed in the textbook 
with two different types of problems they are contextual and non-contextual 
problem. Contextual problem  is a problem related to or arises under the context 
of a real-life situation. In contrast, non-contextual problem is a situation that is 
unrelated to any practical background in everyday life or the real world. 

 
Results 
 
Chapter/Unit Arrangement and Presentation Method 
The similarity of both textbooks are:  
a) N

Y and BPSMK have the same unit parts in whole chapter of exponent and 
logarithms. 

b) F
or presentation methods, after the properties posed, NY and BPSMK proposed the 
simple example to show the properties usage in problem. 

 
 
 
  
 
              
 
 
 
              Figure 1: NY pp.164                              Figure 2: BPSMK pp. 8 

  
The differences of both textbooks in this aspects are: 
a) NY learned exponents and logarithms on the last chapter in first semester but 

BPSMK learned it on the first chapter in first semester. Before NY examined 
exponents and logarithms, firstly they learned about Number and Polynomial as 
chapter 1 and Polynomial and Mapping as chapter 2. In contrast, following 
exponents and logarithms BPSMK learned “Equations and Linear Inequality”, 
“System of Equations and Linear Inequality”, “Matrix”, “Relation and Function”, 
“Sequence and Series”. 



b) In the representation method of topics NY poses directly the concepts such as 
definition and properties either for exponents or logarithms but it is different in 
Indonesia. BPSMK expects the students to derive the concepts of exponents and 
logarithms by solving the contextual problems that is related to the concepts; it 
means that the students must get the concepts by theirselves. BPSMK will always 
be begun with contextual problem before the definition or properties but NY 
posed the contextual problems after definition or properties. This finding revealed 
the different methods that used in both textbooks. NY presented one section of 
exponents and logarithms with the definition and the problem respectively and 
continue with the other sections with exercises as boundary in each section. 
Unlike NY, BPSMK presented the material with the problem that it will guide the 
students to find the concept of exponents and logarithms, after they find the 
concepts by discussing with the other students and teacher, they will continue to 
have the other discussion group in “discussion” part about proofing the concept 
that they have gotten. BPSMK also showed the  proof for all of properties in the 
content, but NY did not show that. 
 

The Scope of the Content Areas  
The disparities of both textbooks in the material scope aspects are: 
 
a) NY is more extensive than BPSMK. It is logically because the difference of total 

of topic each semester is also different. The obvious different topic between these 
textbooks is “exponents and logarithms function and its graph”. Exponents and 
logarithms function just as introduction in BPSMK, but in NY that topic is learned 
more deeply. BPSMK introduces exponents and logarithms function by showing 
the graphs for several function. The purpose is that teacher want to show the 
general form of graph of that topic but they do not expect students to draw a graph 
by theirselves, it is showed because there is no questions for student that asked 
them to draw graph. NY provides many types of exponents and logarithms graph 
including the properties of graph and the relationship of two graphs are also posed 
inside. Beside introduce the properties of graph, NY also expects students to draw 
the graph by theirselves by using the given function, for example we can see in the 
following: 

 
 
 
 
 
 
 
    

Figure 3: Graph of exponents and logarithms in BPSMK 
 
 
 
 
 
 
 

Figure 4: Problem of Exponents and Logarithms in NY 



 
b) Although NY is more extensive than BPSMK, it does not mean that all of topic in 

BPSMK including in NY. NY and BPSMK are together to propose the root form 
after properties of exponents, but the different is NY does not proposed about 
rationality and simplifying of root form, NY just proposed the properties of root 
form. BPSMK proposed the properties of root form with its rationality and 
simplifying as following: 

 
    Rationalize the root form   Simplyfying the root form 
 

The Quality of the Problems 
In this study, problems term will be often used where the meaning of problems here 
are including problems as example of definition, exercises for student in each sub 
topics, the discussion work, the project group and all of task that student must do. 
 
The sameness of this part is both of textbooks give the different level of problem, that 
is from easy problem to difficult problem. The dissidence in this aspects are: 
(a) The 

total numbers in exponents and logarithms between NY and BPSMK are 189 and 
106 problems, respectively. However, the distribution of problems for each 
section was nearly same in both of the textbooks. 

(b) Based on the quality of problems, it related to the the type of problems that existed 
in the textbooks. Type of problems in textbooks can be divided into two general 
categories; contextual and non-contextual problems. Contextual problems 
presented mathematics problem within a real life situation. In contrast, non-
contextual problems was presented by using only mathematical language or 
symbols.  

 
Here are the examples of contextual problems from both textbooks: 
Example 1: 
 
 
 
 

 
Figure 5: Nan-Yi, pp 227 

Example 2 :  
 
 
 
 
 
 
 

Figure 6:Buku Pegangan Siswa Matematika Kurikulum (BPSMK) 2013,pp 3 
 
 
 



Here are the examples of non-contextual problems from both textbooks: 
Example 1: Determine the result of: 
 
 
      (From NY, pp 175) 
 
Example 2: Determine the result of: 

 (From BPSMK, pp 17) 
   
This study found that the ratio of non-contextual problem to contextual problem is 
higher in NY than in BPSMK (NY: 8:1, BPSMK: 9:1). This result showed that NY 
has more contextual problem than BPSMK has. It is reasonable to believe that, 
because BPSMK was based on problem solving then the contextual problem is used 
in each subtopic to find the concept such that the textbook did not have special section 
to pose the contextual problem. It was contrast in NY where NY have the special 
section to learn the application of exponents and logarithms that all of problems are 
contextual problems. 
 
Discussion and Conclusion 
 
This study analyzed mathematics textbooks used in two countries: Taiwan and 
Indonesia. The analysis focused on the chapter arrangement and presentation 
methods, the scope of content areas and the quality of problems. Using content 
analysis, the textbooks were compared based on three dimensions, including: 1) 
chapter arrangement and presentation methods, 2) scope of content areas and 3) type 
of problems. Results indicated that (a) the two textbooks differ in topic sequence and 
the way of introducing exponents and logarithms as well as the activities in the 
chapter, (b) the content areas is explained more deeply in NY than BPSMK, even 
though there are fewer subsections in NY than BPSMK, and (c) the type of problems 
showed that BPSMK is more contextual than NY. All of differences between these 
two textbooks showed that students in Taiwan or Indonesia learn same subject but 
they are different in the depth of subject. Is it also impact to different of mathematics 
understanding of student? This probably needs further studies to confirm it. This 
examination revealed that each country has a different way of designing their 
textbooks depending on what their expectations are of the students and also how the 
textbooks can empower the teachers and students in learning activities. 



References: 
 
Alajmi, A. H. (2012). How do elementary textbooks address fractions? A review of 
mathematics textbooks in the USA, Japan, and Kuwait. Educational Studies in 
Mathematics, 79(2), 239-261. 
 
Erbas, A. K., Alacaci, C., & Bulut, M. (2012). A Comparison of Mathematics 
Textbooks from Turkey, Singapore, and the United States of America. Educational 
Sciences: Theory and Practice, 12(3), 2324-2329. 
 
Ghaderi, M. (2010). The Comparison Analysis of The Science Textbooks and 
Teacher's Guide in Iran With America (Science Anytime). Procedia Social and 
Behavioral Sciences, 2, 5427-5440. 
 
Makgakga, S., & Sepeng, P. (2013). Teaching and learning the mathematical 
exponents and logarithmsic function: a transformation approach. Mediterranean 
Journal of Social Sciences, 4(13), 177-185. 
 
Shabani, M. B., & Nejad, A. M. (2013). An evaluation of the third grade high school 
english textbook: an iranian case study. Journal of Studies in Social Sciences, 2(1), 
67-80. 
 


