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Abstract: Worked examples are important component of mathematics textbook. In this article, the contextual 
feature of the worked examples in Pythagorean Theorem unit contained in the selected textbooks from Indonesia 
and Singapore was compared. The result shows that 50% worked examples in Singaporean textbook are 
application worked example meanwhile only 16.7% those of Indonesian textbook. However, Indonesian 
textbook covers more topics of Pythagorean Theorem compared to Singapore’s, implying that more learning 
opportunities are given to Indonesian students, even when the competence to be achieved stated in both 
countries’ syllabus are similar. 
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INTRODUCTION 
 
Textbooks are the most common learning resource in 
school, and the best source for providing learning 
opportunities (Ozer & Sezer, 2014). How students 
construct a mathematical idea is influenced by the 
ways in which mathematics concepts are structured 
and presented on the textbook (Sutherland, 2007). 
Mathematics textbooks play a central role since they 
are the reflection of curriculum. Most teachers even 
relied on the mathematics textbook structure to carry 
out their instruction (Gracin, 2014; Gracin, 2016).  
In particular, textbooks are used for practicing 
(Gracin, 2014). Students utilize mathematics 
textbook—especially the worked examples—in order 
to get assistance in solving tasks and problems. 
Usually the teacher explicitly refers to worked 
examples in the textbook and then explains the 
solving steps on the board. Students also usually 
repeatedly observing worked examples when they are 
about to solve tasks and problems (Gracin, 2016). 
This show that in particular worked example is an 
important component of mathematics textbook. 
In their article, Yang, Tseng, and Wang (2017) used 
an analytical framework for analyzing problems in 
textbooks. The framework was developed in three 
dimensions: representation forms, contextual features, 
and response types. In this article, only one 
dimension of the framework is being used, that is, the 
contextual feature, to analyze worked examples in the 
selected textbooks. The feature is divided into two 
categories: application worked example, if the 
worked example presented in the context of real-
world situation, and non-application worked example, 
if the worked example is presented in a situation 
without any context (Yang, Tseng, & Wang, 2017). 
Contextual feature is chosen among the other 
dimensions because it is important for students to 

keep working on real-world-related tasks since it will 
give them idea that mathematics is closely related to 
real life. By engaging with application worked 
examples, students become familiar with it and they 
can make sense out of new situations and problems, 
hence mathematics become an interesting subject for 
them (Liu & Qi, 2014; Hirsch, 2014). Since textbooks 
play a vital role in mathematics learning, the number 
of studies focusing on textbook analyses of different 
nations was increasing after the 1990’s (Ozer & 
Sezer, 2014). The results of such studies are expected 
to provide explanation of the performance difference 
in international comparative study such as PISA. It 
will also give insight on learning opportunities 
provided to students in different countries. Moreover, 
it will give some suggestions in writing both new and 
revised mathematics textbooks in the future (Cai & 
Watanabe, 2002; Ozer & Sezer, 2014). In this article, 
textbooks from Singapore and Indonesia are to be 
compared. Indonesia is the researcher’s origin; hence 
Indonesia is one of the two countries in question. 
Singapore is chosen since according to PISA 2015 
result, Singapore ranked the highest in mathematics 
performance among other participants, with mean 
score of 564, while Indonesia ranked bottom 10 with 
mean score of 386 (OECD, 2016). Another reason 
Singapore is chosen is because similar to Indonesia, 
the country applies a national curriculum, and this is 
considered as one factor why students in Singapore 
consistently outperform students in US (Carlin, 
2009). 
Buku Siswa Matematika (BSM) is chosen as the 
representative mathematics textbook from Indonesia 
because it is the official mandatory textbook from 
Indonesian government which is distributed 
nationally. Meanwhile, in Singapore only approved 
textbooks by the Ministry of Education (MoE) are 
allowed be used in schools, hence the textbook used 
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throughout the country may differ. Based on the 
downloadable spreadsheet at MoE’s official website 
(https://www.moe.gov.sg), New Syllabus 
Mathematics (NSM) is listed as one of approved 
textbooks, and based on the research by Yang (2014), 
NSM has the highest market share (80%) in 
Singapore. Hence the NSM is chosen to represent 
mathematics textbook from the country.   This study 
will be limited to the Pythagorean Theorem unit, 
since based on the released items of PISA 2012, 4 
problems explicitly used Pythagorean Theorem in 
their solving process (OECD, 2013), implying that 
the test takers are assumed to have studied the unit in 
their respective country. PISA test takers are 15-year-
old students in general (OECD, 2016), the average 
age of 9th grade students in both Indonesia and 
Singapore. In both mathematics textbooks of 
Indonesia and Singapore, Pythagorean Theorem 
taught in 8th grade, hence the unit is chosen to be 
analyzed in this research. This article aims to describe 
the contextual feature of worked examples in 
Indonesian and Singaporean mathematics textbooks, 
particularly in Pythagorean Theorem unit. 
 
RESEARCH METHOD 
 
2.1. Data Resources 
This study is a content analysis research design. 
Content analysis is a research method that provides a 
systematic and objective means to make valid 
inferences through an analysis of a communication 
form (Bengtsson, 2016; Fraenkel, et al., 2011). In this 
study, mathematics textbooks as a form of written 
communication are being analyzed. The data in this 
study are the worked examples in Pythagorean 
Theorem unit in selected mathematics textbooks from 
Indonesia and Singapore. Purposive sampling plan is 
used to choose the countries, textbooks, and unit to be 
analyzed.  
2.2. Research Instrument 
The worked examples of the selected mathematics 
textbooks are coded separately by two coders 
according to their contextual feature, as shown at 
Table 1, then the inter-rater reliability is being tested. 
If the agreement of both coders reaches more than 
90%, then the coding result is said to be reliable. The 
items that coded differently then discussed between 
coders until reaching consensus. The coding result 
will help in organizing the data and also in arriving at 
narrative description of the findings. 

Table 1 Contextual Feature of Worked Example 
Type of 
worked 
example 

Code Description 

Application A The worked example is 
presented in the context of 
real-world situation 

Non-
application 

NA The worked example is 
presented in a situation 
without any context 

RESULTS AND DISCUSSION 
 
3.1. Overview of NSM and BSM 
Below will be described the overview about both New 
Syllabus Mathematics (NSM) from Singapore and 
Buku Siswa Matematika (BSM) from Indonesia. 
 
Overview of New Syllabus Mathematics (NSM) 
Singapore’s New Syllabus Mathematics (NSM) 2 for 
8th grade contains 13 chapters as shown by Table 2. 
Pythagorean Theorem is the 8th chapter in this 
textbook.  
 

Table 2 Chapters in NSM 
Chapter 1 Direct and Inverse Proportions 

Chapter 2 Linear Graphs and Simultaneous 
Linear Equations 

Chapter 3 Expansion and Factorisation of 
Quadratic Expressions 

Chapter 4 Further Expansion and Factorisation 
of Algebraic Expressions 

Chapter 5 Quadratic Equations and Graphs 
Chapter 6 Algebraic Fractions and Formulae 
Chapter 7 Congruence and Similarity 
Chapter 8 Pythagoras’ Theorem 
Chapter 9 Trigonometric Ratios 

Chapter 10 Volume and Surface Area of 
Pyramids, Cones, and Spheres 

Chapter 11 Probability of Single Events  
Chapter 12 Statistical Diagrams 
Chapter 13 Averages of Statistical Data 

 
The unit begins by a review of right-angled triangle 
and the hypotenuse. Students are asked to identify the 
hypotenuse of the given right-angled triangle, and 
then completing a table about the relationship 
between the triangles’ lengths. The book then 
encourages students to open an online resource 
(http://www.shinglee.com.sg/StudentResources/) to 
investigate more about Pythagorean Theorem and its 
well-known proofs. 
 
The textbook then presents 3 worked examples about 
finding the length of unknown sides of right-angled 
triangles followed by exercise set, 4 worked examples 
about applications of the theorem in real-world 
contexts followed by exercise set, and 1 worked 
example about the converse of the Pythagorean 
Theorem followed by exercise set. The unit then 
closed by review exercise and Challenge Yourself 
problem set. 
 
Overview of Buku Siswa Matematika 
Indonesian Buku Siswa Matematika for 8th grade 
divided into two textbooks: for the first semester and 
for the second semester. Combined together, the 8th 
grade textbooks contain 10 chapters in total, as shown 
by Table 3. Pythagorean Theorem is given in the 
second semester textbook, the 6th chapter. 
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Table 3 Chapters in BSM 

Chapter 1 Pola Bilangan / Number Pattern 

Chapter 2 Koordinat Kartesius / Cartessian 
Coordinates 

Chapter 3 Relasi dan Fungsi / Relation and 
Function 

Chapter 4 Persamaan Garis Lurus / Linear 
Equation 

Chapter 5 
Sistem Persamaan Linear Dua 
Variabel / System of Linear 
Equations in Two Variables 

Chapter 6 Teorema Pythagoras / Pythagorean 
Theorem  

Chapter 7 Lingkaran / Circles 

Chapter 8 Bangun Ruang Sisi Datar / 
Pyramids and Prisms 

Chapter 9 Statistika / Statistics 

Chapter 10 Peluang / Probability 

 
The unit begins by giving an illustration about some 
builders that use triangles with ratio 3:4:5 in their 
building. The book also presents a concept map of the 
Pythagorean Theorem unit and the biography of 
Pythagoras. The book then encourages students to 
draw a right-angled triangle and using grid paper to 
proof that a 3, 4, 5-length triangle is a right-angled 
triangle. Similar to NSM, BSM also asked student to 
complete a table about the relationship between the 
triangles’ lengths. The students then asked to write by 
their own about the relationship of the three lengths 
of the sides of a right-angled triangle. 
The textbook then presents 3 worked examples about 
finding the length of unknown sides of right-angled 
triangles followed by exercise set, 1 worked example 
about radicals, 3 worked examples about the 
application of Pythagorean Theorem in solving 
problems followed by exercise set, 1 worked example 
about determining the type of a triangle (based in its 
sides length), an exercise set about Pythagorean 
Triplets, 2 worked examples about finding the ratio of 
the sides length of a isosceles right-angled triangle, 2 
worked examples about determining the ratio of the 
sides length of triangles which angles measure are 
300-600-900 followed by exercise set. The unit then 
closed by Uji Kompetensi (Competence Test). 
 
3.2. Coding Result  
The worked example of Buku Siswa Matematika 
(BSM) from Indonesia and New Syllabus 
Mathematics (NSM) from Singapore were coded 
separately by two coders. The inter-rater reliability 
for NSM is 100% and for BSM is 91.6%. The items 
that coded differently then discussed between coders 
until reaching consensus.  

3.3. Contextual Feature of the Worked Examples 
in New Syllabus Mathematics (NSM) 
Four out of eight (50%) worked examples in NSM 
are application worked example. This shows that the 
Singaporean textbook emphasizing the contextual 
feature in their textbook. When students keep 
working on real-world-related worked examples and 
tasks, it might lead to students’ interest in 
mathematics since they know that the subject will be 
useful in their daily life (Liu & Qi, 2014), and they 
might solve similar problem when such problems 
appear before them in real life. 

 
Fig. 1 Non-application Worked Example in NSM 

In general, NSM contains simpler worked examples, 
as shown in Fig. 1 and Fig. 2, also with narrower 
scope since they only cover topics such as length of 
unknown sides of right-angled triangles, applications 
of the theorem in real-world contexts, and converse 
of the Pythagorean Theorem. The quantity is also 
small, compared to those of BSM. There are also 
fewer exercise sets in the textbook, with 10-15 items 
each, where the writers explicitly stating whether the 
items are ‘basic level’, ‘intermediate level’, or 
‘advanced level’. 

 
Fig. 2 Application Worked Example in NSM 



International Journal of Management and Applied Science, ISSN: 2394-7926                                                 Volume-4, Issue-5, May-2018 
http://iraj.in 

Contextual Feature of Worked Examples in Selected Textbooks from Indonesia and Singapore in Pythagorean Theorem Unit 
 

64 

3.4. Contextual Feature of the Worked Examples 
in Buku Siswa Matematika (BSM) 
Even BSM begins the unit by giving real-world 
application of Pythagorean Theorem, the quantity of 
the worked examples in BSM is greater than that of 
NSM, but only two out of 12 (16.7%) worked 
examples in BSM are application worked examples. 
It might be the reason why Indonesian students find 
that solving real-world application problems such as 
those in PISA are difficult; because they are not 
familiar with such problems (Liu & Qi, 2014). Even 
so, the writers of BSM presented more complex 
worked examples such as in Fig. 3 and Fig. 4.  

 
Fig. 3 Non-application Worked Example in BSM 

 
The scope of the unit is also broader than that of 
NSM. It included topics such as finding the length of 
unknown sides of right-angled triangles, radicals, the 
application of Pythagorean Theorem in solving 
problems, determining the type of a triangle (based in 
its sides length), Pythagorean Triplets, finding the 
ratio of the sides length of a isosceles right-angled 
triangle, and determining the ratio of the sides length 
of triangles which angles measure are 300-600-900.  
 

 

 

 
Fig. 4 Application Worked Example in BSM 

 
If we are to consider the mathematics syllabus of both 
countries, we see that both have a relatively simple 
‘basic competence’ (or ‘content’, in Singapore’s 
term) of Pythagoras Theorem. There are two basic 
competences of the unit in Indonesian Syllabus: 1) 
explain and prove Pythagorean Theorem and 
Pythagorean Triplets, and 2) solve problems related 
to Pythagorean Theorem and Pythagorean Triplets 
(Kementrian Pendidikan dan Kebudayaan Republik 
Indonesia, 2013). There are also two ‘contents’ of 
Pythagorean Theorem in Singaporean syllabus: 1) use 
of Pythagorean Theorem, and 2) determining whether 
a triangle is a right-angled given the lengths of three 
sides (Ministry of Education Singapore, 2012). 
However, the writers of Indonesian mandatory 
mathematics textbook decided to deepen the scope of 
the unit, meanwhile the writers of Singaporean 
textbook kept it simple. We see that there are more 
learning opportunities given to the students of 
Indonesia from the textbook compared to those in 
Singapore. Hence, there must be other reason why 
students in Singapore rank the highest in mathematics 
in 2015 PISA, such as the mathematical process 
applied in the classroom (Reasoning, Communication 
and Connections, Applications and Modelling, 
Thinking Skills and Heuristics), which is not covered 
in this article, but is explained in detail in 
Singaporean syllabus. For future research, it is 
suggested to study factors such as the teacher, the 
students, and the learning environment of Singapore 
that may explain the country’s achievement in 
international assessments. 
 
CONCLUSIONS 
 
The contextual feature of worked examples in 
Pythagorean unit of Singaporean textbook New 
Syllabus Mathematics (NSM) and Indonesian 
textbook Buku Siswa Matematika (BSM) was studied 
and major conclusions are as follows: 
1. In NSM, four out of eight (50%) of the worked 

examples are application worked examples. 
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However, the quantity of the worked examples 
presented are small and only cover few topics: 3 
worked examples about finding the length of 
unknown sides of right-angled triangles, 4 
worked examples about applications of the 
theorem in real-world contexts, and 1 worked 
example about the converse of the Pythagorean 
Theorem. 

2. In BSM, only two out of 12 (16.7%) are 
application worked examples, but overall the 
topics are diverse: 3 worked examples about 
finding the length of unknown sides of right-
angled triangles, 1 worked example about 
radicals, 3 worked examples about the 
application of Pythagorean Theorem in solving 
problems, 1 worked example about determining 
the type of a triangle (based in its sides length), 2 
worked examples about finding the ratio of the 
sides length of a isosceles right-angled triangle, 
and 2 worked examples about determining the 
ratio of the sides length of triangles which angles 
measure are 300-600-900. 

Lack of application worked examples in BSM might 
be one of the reasons why Indonesian students rank 
lower in international assessment such as PISA. 
However, Singaporean book writers shall consider 
about widen the topics presented in the textbooks, 
since actually there are many topics that can be 
covered in the Pythagorean Theorem unit. We also 
encourage the next researchers to study other factors 
such as the teacher, the students, and the learning 
environment of Singapore that may explain the 
country’s performance in international assessments 
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