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Abstract: This is a content analysis study that aims to analyze the tasks in Pythagorean Theorem unit
contained in Indonesian mathematics textbooks and compare them to those of Singapore using the
framework to analyze tasks in the textbook with three dimensions of analysis: representation form, con-
textual feature, and degree of openness. The result of the study shows that in Singaporean
Mathematics textbook, verbal representation tasks and closed-ended tasks are commonly found through-
out the textbook, meanwhile, application and non-application tasks are divided into exactly a half. In
Indonesian Mathematics textbook, combination tasks, non-application tasks, and open-middled tasks
are the most common tasks found.
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Abstrak: Penelitian ini merupakan analisis konten yang bertujuan untuk menganalisis tugas yang ter-
muat dalam buku teks matematika Indonesia untuk kemudian dibandingkan dengan tugas-tugas pada
buku teks matematika Singapura menggunakan kerangka kerja untuk menganalisis tugas pada buku
teks yang memuat tiga dimensi analisis yaitu bentuk representasi, fitur kontekstual, dan derajat keterbuka-
an. Hasil penelitian menunjukkan bahwa pada buku teks matematika Singapura, tugas dengan representa-
si verbal dan tugas tertutup adalah jenis yang paling banyak muncul, sedangkan tugas aplikasi dan
non-aplikasi terbagi tepat menjadi dua. Pada buku teks matematika Indonesia, tugas dengan kombinasi
representasi, tugas non-aplikasi, dan tugas open-middled adalah jenis yang paling sering muncul.

Kata kunci: tugas, buku teks matematika, teori pitagoras

INTRODUCTION

Following the change of Indonesian Curriculum
in 2013, the government has released textbooks
that are designed based on scientific approach

and authentic assessment for each grade which in-
tended to be applied nationally. However, these text-
books are still lacking in many areas, and few research-
ers have been suggesting revisions such as compos-
ing the material in the textbook sequentially, correct-
ing the diction used in the textbook hence the content
can be understood easier, synchronizing students’ and
teachers’ book, using sentences effectively, adding
more examples and exercises, correcting typos, and
adjusting the difficulty level of the tasks in the text-
book (Muklis, 2015; Widyaharti, et al., 2015; Retnawati,
2013; Krisdiana, et al., 2013; Ningsih, 2014; Fajriatin,
2015).

Textbooks are an integral part of teaching and
learning because they are a reflection of the curricu-
lum applied (Özer & Sezer, 2014). Textbooks are the
best source for providing learning opportunities, and
how students construct a mathematical idea will be
influenced by the ways in which mathematics is struc-
tured and presented in the textbook (Sutherland, 2017).
The importance of textbooks resulting in an increase
in the number of studies focusing on textbook analy-
ses (Özer & Sezer, 2014). Ones of such studies are
comparative studies of tasks presented in the text-
book. The results of such studies will provide some
explanations of the performance differences in the
international comparative studies such as PISA, pro-
vide one point of view about the kind of learning op-
portunities students are given in different countries,
and they will help in the writing of mathematics text-
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books that are up to par in the future (Cai, et al., 2002;
Özer & Sezer, 2014).

In this paper, a framework to analyze tasks in
the textbook is used to compare of the tasks con-
tained in Indonesian mathematics textbooks and com-
pare them to those of Singaporean, that score the high-
est in a global comparison of mathematics performance
according to PISA 2015’s result (OECD, 2016). An-
other reason Singaporean Textbook is chosen is be-
cause the country applied a national curriculum, which
is considered as a factor why students in this country
consistently outperforming students in the US accord-
ing to Carlin (2009). This study is limited only in the
Pythagorean Theorem unit since the theorem frequent-
ly appears in PISA and is also useful in real-world
problems (OECD, 2013).

METHOD

This was a content analysis research which aims
to obtain descriptive information about the tasks in
mathematics textbooks used in Indonesia and Singa-
pore using the framework to analyze tasks in the text-
book. The data in this study were the tasks in se-
lected textbooks from Singapore and Indonesia. Singa-
pore was chosen as a comparator of Indonesia since
the country ranks the highest in mathematics perfor-
mance among PISA 2015 participants, with a mean
score of 564 (OECD, 2016), and similar to Indonesia,
this country applied a national curriculum, which is
considered as a factor why students in Singapore con-
sistently outperforming students in the US according
to Carlin (2009).

Buku Siswa Matematika (BSM) was chosen
as a representative mathematics textbook of Indone-
sia since it is distributed by the government as the
mandatory textbook which is distributed national-wide
in the country. New Syllabus Mathematics (NSM)
was chosen as the representative textbook from Singa-
pore because it is one of the approved textbooks by
the Ministry of Education (MoE) and it has the high-
est market share in Singapore. The tasks to be stud-
ied are tasks under the headers of ‘Exercise’, ‘Prac-
tise Now’, and ‘Challenge Yourself’ in NSM, and under

the ‘Ayo Kita Berlatih’, ‘Uji Kompetensi’, and ‘Ayo
Kita Menalar’ headers in BSM textbook, which have
no accompanying solutions or answer presented.

The tasks from both textbooks were analyzed
using a framework to analyze tasks in the textbook as
shown in Table 1. The tasks are coded by two coders
using the framework, then the coding will be tested
for the reliability. If the reliability reaches 90%, then
the coding result will be used to organize the task and
to arrive at a narrative description of the finding.

RESULTS

The result of the coding is presented in Table 2
below. There is a total of 62 tasks in NSM and 75 in
BSM. For the Representation Form, the verbal form
is the major representation form used in tasks of NSM
with the percentage of 46.77%, followed narrowly by
combination form with 45.16%, and then by visual
form by 8.06% and no pure mathematics representa-
tion form found in the Pythagorean Theorem unit in
the textbook. The contextual feature for NSM divided
fairly as a percentage of both application tasks and
non-application tasks are 50%. The degree of open-
ness of the tasks in NSM majorly tends to closed tasks
with the percentage of 62.9%, only 37.1% tasks are
open-middle tasks, and no open-ended tasks found
throughout the unit in this textbook.

For BSM, the majorly used representation form
is combination form with the percentage of 40%, fol-
lowed by verbal form with 38.67%, visual form with
21.33, and similar to NSM, no purely mathematics

Table 1. Framework to Analyze Tasks in
Textbook

1.  Representation 
Form 

 Purely mathematical form (PM) 
 Verbal form (VE) 
 Visual form (VI) 
 Combined form (CO) 

2. Contextual 
Feature 

 Application task (AP) 
 Non-application task (NAP) 

3. Degree of 
Openness 

 Closed task (CL) 
 Open-middle task (OM) 
 Open-ended task (OE) 

Table 2. Coding Results
Title of 

the 
book 

Number 
of Tasks 

Representation form Contextual 
Feature Degree of Openness 

PM VE VI CO AP NAP CL OM OE 
NSM 62 0 46.77 8.06 45.16 50 50 62.9 37.1 0 
BSM 75 0 38.67 21.33 40 14.67 85.33 45.33 49.33 5.33 

All data are presented in percentage (%) 
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representation form found throughout the unit. For the
dimension of Contextual Feature, only 14.67% tasks
are found to be application tasks, and the rest of
85.33% are non-application tasks. Majority tasks in
the Pythagorean Theorem unit of BSM are found to
be open-middled tasks with the percentage of 49.33%,
followed by closed tasks with 45.33%. Different from
NSM, open-ended tasks are found in the BSM even
with an only small percentage (5.33%).

DISCUSSION

Comparison of Representation Form of Tasks
in NSM and BSM

Based on the result, we see that there is no task
of Pythagorean Theorem unit of both NSM and BSM
that presented in purely mathematics form. This is an
implication of the nature of Pythagorean Theorem that
closely related to a right triangle—a geometrical fig-
ure—which makes it difficult to make tasks that only
consists of mathematics form (Sparks, 2008; Yang,
2016)). The tasks of both countries use either the ver-
bal form where they describe the situation and/or the
figure, visual form where the figure is explicitly at-
tached, or the combination of both; these findings are
in line with those of Yang’s (2017). Yang explained
that the using of various representations provide stu-
dents with opportunity to solve various types of prob-
lems involving more than one representation, and it
will also help students in understanding the concept of
Pythagorean Theorem and it relationships with given
geometrical figures and/or real-world situations, and
even it will develop students’ ability for problem-solv-
ing in geometry (National Council of Teacher of Math-
ematics, 2000; Widjaja, 2013; Yang, 2017).

In both NSM and BSM, the combined represen-
tation form tasks can be divided into two types: appli-
cation tasks in form of word problems and also non-
application tasks where visual representations given
to students besides the verbal representation to help
them visualizing the condition depicted by the tasks.
According to the National Council of Teachers of
Mathematics (2000), such using of combined repre-
sentation form in textbooks is recommended since it
will encourage students to be accustomed to use many
forms of representation.

One of the differences of both countries is the
fact that the tasks of Pythagorean Theorem unit in
NSM are majorly presented in verbal representation

form (46.77%), where the situation and/or the figure
are being described in words, and the combination of
visual and verbal form (45.16%) is followed after with-
out any significant difference. Meanwhile, the tasks
in BSM are majorly presented in combination form
(40%), followed by verbal representation form
(38.67%) with a narrow difference. Since NSM uses
verbal representations the most, it utilizes representa-
tion as a medium to communicate mathematical ap-
proach, arguments, and understandings in words.
Meanwhile, since BSM uses a combined form of rep-
resentation the most, it focuses more on helping stu-
dents to understand the mathematical concept (in this
case, the Pythagorean Theorem) and its relationship,
also to make connections between Pythagorean Theo-
rem and other relevant mathematical concepts (Na-
tional Council of Teacher of Mathematics, 2000).

The visual representation is not the commonly
used representation of tasks in both NSM and BSM.
Both Pythagorean Theorem tasks in BSM and NSM
are presenting geometrical figures and then students
are being asked to find the unknown(s). However,
NSM only presents five tasks in pure visual form mean-
while BSM presents up to 16 of such task. All five
pure visual form tasks in NSM inquire students to find
the unknown(s) given the illustration of the triangle
and the combinations of geometrical figures, mean-
while, such tasks in BSM does not only cover that but
also cover topics such as the distance of two points in
Cartesian coordinates. A similar condition also can be
found when comparing verbal representation form
tasks of both countries. In NSM, the verbal representa-
tion form tasks are only divided into two types: 1) ap-
plication tasks in form of the word problem, and 2)
tasks describing right triangles’ (or combination of geo-
metrical figures’) features and then students are asked
to find the unknowns. Meanwhile, other than the two
types, verbal representation tasks in BSM also includ-
ed: 1) tasks where students are encouraged to give o-
pinion on the using of Pythagorean Theorem in various
three-dimensional figures, 2) tasks where students are
given an illustration of two characters answering ques-
tion-related to Pythagorean Theorem and then stu-
dents are asked their opinion on why both characters
have different right answers, 3) tasks where students
are asked to give reason why a given formula to find
Pythagorean Triplets only works under certain condi-
tion, 4) tasks where students are asked to find a com-
plete Pythagorean Theorem given only two or even
one of the member.
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Comparison of Contextual Feature of Tasks
in NSM and BSM

Based on the comparative study of geometry
tasks in middle-grade mathematics textbooks con-
ducted by Yang (2017), Singaporean emphases more
on non-application tasks (86.2%) rather than applica-
tion tasks (13.8%). This is, in fact, not the case in this
study. The contextual feature of Pythagorean Theo-
rem tasks in NSM as a representative mathematics
textbook of Singapore are exactly divided in half (50:50)
into the application and non-application task. This
shows that students in Singapore have a common ex-
posure to tasks presented in the context of the real-
world situation. It explains why students in Singapore
perform greatly in international assessments such as
PISA (OECD, 2016), which frequently use real-world
context in its items. Meanwhile, one possible reason
students in Indonesia perform poorly in PISA is be-
cause students in the country rarely have opportuni-
ties to solve problems in real-world context, because
lack of exposure to real-world situation tasks may lead
to students’ difficulties in solving such tasks (Yang,
2017), and we see that BSM as a representative math-
ematics textbook from Indonesia only presents
14.67% application tasks, meanwhile the rest 85.33%
are non-application tasks.

The arrangement of a textbook is important since
it will influence how students construct mathematical
idea (Sutherland, 2007), and here we see that contex-
tual tasks in NSM and BSM are arranged differently.
NSM arranges the tasks from non-application tasks
followed by application tasks, and then the tasks are
varied. This arrangement agrees with Seguin (1989)
stated that textbooks are developed using a progres-
sion of content and learning activities; using simple
concepts, complex ones until they are mastering the
application to a variety of situations. Meanwhile, in
BSM, the tasks are varied from the beginning of the
unit. It might show that for the writer of the textbook,
application tasks are not necessarily placed after the
concepts of Pythagorean Theorem are fully mastered
by the students, but it will also be seen as the textbook
is not arranged sequentially as stated by Retnawati
(2013). The latter might be the reason why teachers
in Indonesia think that the difficulty level of the tasks
in BSM are too high and it will affect the time alloca-
tion of teaching and learning process (Fajriatin, 2015;
Muklis, 2015).

For the non-application tasks, NSM presents tasks
such as asking students to identify the hypotenuse of

the given right triangles, to show that given numbers
forming Pythagorean Triplets, to find the unknown(s)
an/or perimeter and area from the given right triangle,
composite of right and/or scalene triangles and also
other polygon that can be broken down into right tri-
angles. Meanwhile, since BSM only presents 11 appli-
cation tasks out of 75 tasks, the 64 non-application
tasks are rich in variation. Other than similar tasks in-
cluded in NSM, BSM also includes distinct tasks such
as finding the relationship of the area of the three
semicircles adjacent to sides of a right triangle, find-
ing a complete Pythagorean Triplets given one or two
members, and showing how to apply Pythagorean
Theorem in three-dimensional figures.

Comparison of Degree of Openness of Tasks
in NSM and BSM

In the degree of openness dimension, closed-
ended tasks are the most common tasks found in
NSM. This shows that NSM expects students to learn
a definition or fact and to perform a skill. Meanwhile,
open-middled tasks are the most common tasks found
in BSM, which shows that BSM emphasizes more on
revealing students’ thinking throughout the solving pro-
cess and also giving students opportunity to use their
own strategies in solving tasks that are the most com-
fortable to them (National Council of Teachers of
Mathematics, 2000). BSM also presents more diverse
tasks that are not present in NSM, such as determin-
ing whether a triangle with given coordinates in Car-
tesian coordinate is a right triangle and making a con-
clusion on how are the ratios of 450–450–900 and
300–600–900 triangles.

Unfortunately, both NSM and BSM rarely present
open-ended tasks. There are only four such tasks
found in BSM and even no such task found in NSM.
This lack in tasks will affect students in term of their
motivation, creativity, and opportunity to be creative
on using different strategies to construct response and
solving problems (National Council of Teachers of
Mathematics, 2000).

CONCLUSIONS

Representation Form. (1) No task of Pythago-
rean Theorem unit of both NSM and BSM that pre-
sented in purely mathematics form. (2) In both NSM
and BSM, the combined representation form tasks
can be divided into two types: application tasks in form
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of word problems and also non-application tasks
where visual representations given to students besides
the verbal representation to help them visualizing the
condition depicted by the tasks. (3) The tasks of the
Pythagorean Theorem unit in NSM are majorly pre-
sented in verbal representation form. Meanwhile, the
tasks in BSM are majorly presented in a combination
form. (4) Since the scope of Pythagorean Theorem
unit in BSM is broader than those of NSM, the tasks
presented in BSM are also varied more.

Contextual Feature. (1) The tasks in NSM
are exactly divided in half (50:50) into the application
and non-application task, meanwhile tasks in BSM
only presents 14.67% application tasks, and the rest
85.33% are non-application tasks. (2) NSM arranges
the tasks from non-application tasks followed by ap-
plication tasks, and then the tasks are varied. Mean-
while, in BSM, the tasks are varied from the begin-
ning of the unit. (3) BSM presents a more diverse
non-application task compared to those of NSM.

Degree of Openness. (1) The most common
tasks found in NSM are closed-ended tasks; mean-
while, the most common tasks found in BSM are open-
middled tasks. (2) Open-ended tasks are rarely found
in both textbooks. Four tasks found in BSM and no
tasks found in NSM.

The factors that may be related to the achieve-
ment difference of Singapore and Indonesia in inter-
national assessment such as PISA are: (1) the scope
of the unit in Singapore mathematics textbook is not
too wide hence students of the country can focus more
on the important concepts of the unit; (2) students in
Singapore are given more opportunity to solve appli-
cation tasks; (3) Singapore textbook arranges the tasks
from non-application to application tasks, from easier
concepts into the more complex ones, basic level tasks
to advanced level tasks; (4) Singapore uses a spiral
approach, hence the textbook trying to relate the unit
being studied to the previously learned units.

From the study, there are few suggestions pro-
posed to the writer of the textbooks of both countries.
To the Writers of NSM, suggestions that can be pro-
posed to the writer of NSM are: (1) to continue using
multiple representation forms in presenting the tasks,
(2) to widen the scope of the Pythagorean Theorem
unit, since the unit can also be related to other previ-
ously learned units such as Cartesian coordinates and
radicals, (3) to continue on presenting application tasks
in the textbook, (4) to add open-ended tasks in-to the
textbook.

To the Writers of BSM, suggestions that can be
proposed to the writer of BSM are: (1) to continue
using multiple representation forms in presenting the
tasks, (2) to consider whether the scope of the unit is
too broad; removing any redundant scopes that might
make students lose their focus of the important con-
cepts of the unit, (3) to present more application tasks
in the textbook, (4) to consider arranging the contex-
tual feature of the tasks into application-non-applica-
tion-alternate of both, (5) to present more open-ended
task into the textbook.

ACKNOWLEDGMENT

This research was supported by Lembaga Pe-
ngelola Dana Pendidikan (LPDP). We would also
like to show our gratitude to Uning Pontjolastri who
provided assistance in coding the tasks and also com-
ments that greatly improved the manuscript.

REFERENCES

Cai, J., Watanabe, T., and Lo, J. J. (2002). Intended treat-
ments of arithmetic average in U.S. and Asian school
mathematics textbooks. School Science and Math-
ematics, 102(8), 391–404. doi: 10.1111/j.1949-
8594.2002.tb17891.x.

Fajriatin, A. (2015, November). Analisis buku siswa matema-
tika kurikulum 2013 kelas IX bab sistem persamaan
linear dua variabel berdasarkan konten pada kriteria
Bell. Proceedings of Seminar Nasional Matemati-
ka dan Pendidikan Matematika UNY (pp. 978–
602). Yogyakarta: Universitas Negeri Yogyakarta.

Krisdiana, I., Apriandi, D., & Setiansyah, R. K. (2014).
Analisis kesulitan yang dihadapi oleh guru dan
peserta didik sekolah menengah pertama dalam
implementasi Kurikulum 2013 pada mata pelajaran
matematika (studi kasus eks-karesidenan Madiun).
JIPM (Jurnal Ilmiah Pendidikan Matematika),
3(1). doi:http://dx.doi.org/10.25273/jipm.v3i1.492.

Muklis, y. M. (2015). Analisis buku siswa kurikulum 2013
kelas VII SMP pelajaran Matematika ditinjau dari
implementasi pendekatan scientific dan penilaian
autentik.

National Council of Teacher of Mathematics. (2000). Prin-
ciples and standards for school mathematics, school
science and mathematics. doi: 10.1111/j.1949-8594.
2001.tb17957.x.

Ningsih, U. (2014). Analisis kesulitan guru matematika
kelas VII dalam menerapkan kurikulum 2013 di

http://dx.doi.org/10.25273/jipm.v3i1.492.


Lisarani, Parta, Chandra–A Comparative Analysis of The Tasks from..... 99

SMPN 12 Surakarta (Unpublished doctoral dis-
sertation). Universitas Muhammadiyah Surakarta:
Surakarta, Indonesia.

OECD (2013) PISA 2012: Released mathmatics items. Avail-
able at: https://www.oecd.org/pisa/pisaproducts/
pisa2012-2006-rel-items-maths-ENG.pdf.

OECD (2016) PISA 2015 results.
Özer, E. and Sezer, R. (2014). A Comparative analysis of

questions in American, Singaporean, and Turkish
mathematics textbooks based on the topics cov-
ered in 8th grade in Turkey. Educational Sciences:
Theory & Practice, 14(1), 411–421. doi: 10.12738/
estp.2014.1.1688.

Retnawati, H. (2013). Hambatan guru matematika sekolah
menengah pertama dalam menerapkan kurikulum
baru. Cakrawala Pendidikan, 9(2), 73–77.

Sparks, J. C. (2008) The pythagorean theorem crown jewel
of Mathematics. Indiana: AuthorHouse. doi: 10.4172/
2376-0214.1000128.

Sutherland, R. (2007) Teaching for learning Mathematics.
Glasgow: McGraw Hill Open University Press.

Widjaja, W. (2013). The use of contextual problems to sup-
port mathematical learning. Indonesian Mathemati-
cal Society Journal on Mathematics Education,
4(2), 157–168.

Widyaharti, M. S., Trapsilasiwi, D., & Fatahillah, A. (2015).
Analisis buku siswa Matematika kurikulum 2013
untuk kelas X berdasarkan rumusan kurikulum
2013. Kadikma, 6(2), 173–184.

Yang, D. C., Tseng, Y. K. & Wang, T. L. (2017). A compari-
son of geometry problems in middle-grade Math-
ematics textbooks from Taiwan, Singapore, Finland,
and the United States. Eurasia Journal of Math-
ematics, Science and Technology Education, 13(7),
2841–2857. doi: 10.12973/eurasia.2017.00721a.

Yang, K.L. (2016). Analyzing Mathematics textbooks
through a constructive-empirical perspective on ab-
straction: The case of Pythagoras’ theorem. Eurasia
Journal of Mathematics, Science and Technology
Education, 12(4), 913–930. doi: 10.12973/eurasia.
2016.1237a.

https://www.oecd.org/pisa/pisaproducts/

