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The National Council of Teachers of Mathematics (NCTM) supported the use of
technological aids in teaching and the approach utilized in learning Mathematics. In the
approaches used to teach and to learn Mathematics, the use of technological aids such as
a scientific calculator was greatly emphasised. This study proposed a guideline on how
to use a scientific calculator to solve problems in Solid Geometry II and Statistics (GSC),
which are taught in Malaysian high schools. The aim of this research was to help low
achieving Mathematics students improve their performance in the subject. The research
methodology adapted in this research was quasi experimental. The target group in this
research was low achieving Mathematics students who are currently in Form 2 from a
public secondary school in Kuala Lumpur. There were 50 low achieving Mathematics
students who were involved in this research. The pre-test and post-test results were
analysed to determine the effectiveness of using a scientific calculator with GSC
guidelines in solving problems for the selected topics in Mathematics for the low
achieving students. Based on the analysis of the responses, it shows that the evaluation
level of respondents based on variables are moderate among the low achieving
Mathematics students except for the perceived usefulness of the scientific calculator,
which is high. Then, there are five relationships between the relevant variables that were
determined in this research: 1) a strong, positive relationship between the perceived ease
of'use and the perceived usefulness of use of the scientific calculator 2) a strong, positive
relationship between the perceived ease of use the scientific calculator and the attitude
towards the scientific calculator 3) a medium, positive relationship between the
perceived usefulness of the scientific calculator and the attitude towards the scientific
calculator 4) no relationship between the perceived usefulness and the behaviour of
intention to use the scientific calculator and 5) a strong, positive relationship between
the attitude towards the scientific calculator and the behaviour of intention to use the
scientific calculator. There are four hypotheses stated in this research. The first
hypothesis is that there is a significant difference in the students' performances in
Mathematics between the pre-test and the post-test of the control group with an increase
in the mean score of students' achievements from 3.63 to 11.88. The second hypothesis



is that there is a significant difference in the students' performances between the pre-test
and the post-test of the treatment group with an increase in the mean score of the students'
achievements from 3.68 to 29.40. The third hypothesis is that there is a significant
difference in the students' performances of the pre-test between the control group using
traditional teaching and learning approaches and the treatment group using a scientific
calculator guided by GSC guidelines. There was no significant difference in students'
achievements for the treatment group (M=3.68) and the control group (M=3.63). The
last hypothesis is that there is a significant difference in the students' performances of
the post-test between the control group and the treatment group that used a scientific
calculator. There was a significant difference in the students' achievements for the
treatment group (M=29.40) and the control group (M=11.88). Therefore, the researcher
could conclude that a teaching and learning approach to Mathematics in solving
problems with a scientific calculator and GSC guidelines can better improve students'
mathematical achievements as compared to without a scientific calculator.
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National Council of Teachers of Mathematics (NCTM) menyokong penggunaan alat
bantu teknologi dalam pendekatan pengajaran dan pembelajaran Matematik. Dalam
pendekatan pengajaran dan pembelajaran Matematik, penggunaan alat bantu teknologi
seperti kalkulator saintifik sangat dititikberatkan. Kajian ini mencadangkan sebuah buku
panduan bagaimana menggunakan kalkulator saintifik untuk menyelesaikan masalah
dalam topik Geometri Pepejal II dan Statistik (GSC) yang diajar di sekolah menengah
Malaysia. Tujuan penyelidikan ini adalah untuk membantu meningkatkan pencapaian
pelajar berprestasi rendah dalam mata pelajaran Matematik. Metodologi kajian yang
diadaptasi dalam penyelidikan ini adalah reka bentuk kajian kuasi-eksperimental.
Kumpulan sasaran dalam penyelidikan ini adalah pelajar matematik yang berpencapaian
rendah dari Tingkatan 2 di sebuah sekolah menengah kebangsaan di Kuala Lumpur.
Terdapat 50 pelajar matematik berpencapaian rendah yang terlibat dalam penyelidikan
ini. Hasil ujian pra dan ujian pasca dianalisis untuk menentukan keberkesanan kalkulator
saintifik dengan buku panduan GSC bagi pelajar berpencapaian rendah untuk topik
tertentu dalam penyelesaian masalah Matematik. Analisis respon menunjukkan bahawa
tahap penilaian yang dirasakan pada penggunaan mudah, sikap dan tingkah laku yang
digunakan adalah sederhana di kalangan pelajar matematik lemah yang rendah kecuali
kegunaan kalkulator saintifik yang dianggap tinggi. Terdapat lima perhubungan antara
pembolehubah yang telah ditentukan dalam kajian ini 1) hubungan yang kuat dan positif
antara penggunaan yang dirasakan dan penggunaan kalkulator saintifik 2) hubungan
yang kuat dan positif antara penggunaan mudah menggunakan kalkulator saintifik dan
sikap ke arah kalkulator saintifik 3) hubungan sederhana dan positif antara kegunaan
kalkulator saintifik dan sikap ke arah kalkulator saintifik 4) tiada hubungan antara
kegunaan dan niat tingkah laku untuk menggunakan kalkulator saintifik 5) hubungan
positif yang kuat antara sikap terhadap kalkulator saintifik dan niat tingkah laku untuk
menggunakan kalkulator saintifik. Terdapat empat hipotesis dalam kajian ini. Hipotesis
pertama adalah terdapat perbezaan yang signifikan dalam prestasi Matematik pelajar
antara ujian pra dan ujian pasca kumpulan kawalan dengan peningkatan min skor
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pencapaian murid dari 3.63 hingga 11.88. Hipotesis kedua adalah terdapat perbezaan
yang signifikan dalam prestasi Matematik pelajar antara ujian pra dan ujian pasca
rawatan kumpulan dengan peningkatan min skor pencapaian murid dari 3.68 hingga
29.40. Hipotesis ketiga adalah terdapat perbezaan yang signifikan dalam prestasi pelajar
yjian pra antara kumpulan kawalan dengan menggunakan pendekatan pengajaran dan
pembelajaran tradisional dan kumpulan rawatan menggunakan pendekatan pengajaran
dan pembelajaran dengan penggunaan kalkulator saintifik yang dibimbing oleh sebuah
buku panduan GSC. Tidak terdapat perbezaan yang signifikan dalam pencapaian pelajar
untuk kumpulan rawatan (M=3.68) dan kumpulan kawalan (M=3.63). Hipotesis terakhir
adalah terdapat perbezaan yang signifikan dalam prestasi pelajar ujian pasca antara
kumpulan kawalan menggunakan pendekatan pengajaran dan pembelajaran tradisional
dan kumpulan rawatan menggunakan pendekatan pengajaran dan pembelajaran dengan
penggunaan kalkulator saintifik yang dibimbing oleh buku panduan GSC. Terdapat
perbezaan yang signifikan dalam pencapaian pelajar untuk kumpulan rawatan
(M=29.40) dan kumpulan kawalan (M=11.88). Oleh itu, penyelidik dapat membuat
kesimpulan bahawa pendekatan pengajaran dan pembelajaran Matematik untuk
menyelesaikan masalah dengan kalkulator saintifik dan buku panduan GSC dapat
meningkatkan pencapaian matematik pelajar kepada tahap yang lebih baik berbanding
tanpa penggunaan kalkulator saintifik.
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CHAPTER 1

INTRODUCTION

1.1 Background of Study

In the last five decades, Malaysian mathematics curriculum has experienced several
significant modifications (Asmawi & Jaladin, 2018). The fairly short history of
mathematics education can be said to have begun with traditional mathematics
highlighting mainly on basic skills, predominantly computational. In high school, a like
traditional approach in the teaching and learning of mathematics was used. Arithmetic,
Geometry, and Algebra were drawn separately in the syllabus with narrow attempt to
treat mathematics as an integrated subject. This is supported by Costley (2015) when he
defined integration as the association of teaching matter to bring subjects together that
are usually educated separately. In the early '70s, the "Modern Mathematics Program"
(MMP) was launched to both the primary and high schools. The core aim of the
programme was to introduce some "modern topics" such as simplified essentials in set
theory, statistics, and vectors into the curriculum. At the same period, the aim was to
change the "traditional" approach in the teaching and learning of mathematics (Hassan-
Nejad, Behzadi, Shahvarani & Rostamy, 2015).

Mathematics curriculum is based on the idea that mathematics is a dynamic subject,
coherently linked within it and with almost all other fields of study, and that the most
important purpose of its study is to solve problems. Also, mathematics has a rich
historical experience and its discovery is a response to human challenges (Darling-
Hammond, 2019). In Malaysia's education system, mathematical basic knowledge
acquired in lower levels is vigorous for a student to development to higher classes in
secondary schools (Malaysia Education Blueprint, 2013). However, not all students can
master mathematics syllabus in school. There is a group of students that cannot progress
in learning math as compared to other students.

Students who are low achieving in mathematics can easily be detected during their lower
secondary school in Malaysia based on their low performance in the subject. The deeper
and more advanced syllabus during secondary school makes these students become more
left behind among their peers. For this study, a public secondary school in Kuala Lumpur
was selected. The students that were selected were in Form 2 and were chosen based on
their final mathematics results in Form 1 to undergo this research because of the need to
help them improve their progress in secondary school.

There are many topics taught in Form 2 mathematic syllabus such as Directed Numbers,
Algebraic Expressions II, Linear Equations, Pythagoras' Equations, Geometrical
Constructions, Coordinates, Loci in Two Dimensions, Circles, Solid Geometry 11, and
Statistics. However, for this research, the researcher chose to focus only on Solid



Geometry II and Statistics. Johnson and Kuennen (2006) stated that Solid Geometry 11
and Statistics involve a lot of calculations that require the student to master the basic
skill of mathematics. Therefore, Solid Geometry II and Statistics is suitable topic to test
scientific calculator and its’ guidelines for improving the performance of low achieving
students.

According to Parrot and Leong (2018), many handy devices can be used as a technology
tools in teaching and learning mathematics such as the four functions calculator,
scientific calculators, graphic calculators and interactive devices. The scientific
calculator is a popular device that is usually used in secondary schools, thereby making
it the most suitable technology device and aid to be used in this research because it is
allowed to use scientific calculator in Mathematics for high school students.

1.2 Problem Statement

The Ikhtisas Circular Letter No.3/2002 stated that scientific calculators can be used at
secondary schools for teaching and learning mathematics and additional mathematics.
For years, secondary school students have been using scientific calculators in their
mathematics classes to solve mathematic problems. So, scientific calculator is a common
tool for secondary school students in learning mathematics.

Malaysia aims to achieve above the worldwide standard and be in the top one-third of
countries joining in PISA and Trends in Interpublic Mathematics and Science Study
(TIMSS) by 2025, in link with the Malaysia Education Blueprint 2013-2025. However,
Haron (2019) stated that mathematics is often associated as one of the most difficult and
boring subjects for a few students, especially those who are not interested in learning
mathematics. Therefore, this study is fundamental in studying technology aids such a
scientific calculator with guidelines and its usefulness, as well to determine whether it
can indeed help low achieving students to enhance their results in mathematic.

Hott (2014) noted that students with disabilities or low achieving in solving
mathematical problems can have problems on understanding students in learning. So,
something should be done to help low achieving students to increase their understanding
and skills in mathematical concepts. Abdullah (2017) argued that scientific calculators
can give a positive impact on students in their mathematical assessments. Abdullah also
noted that students with disabilities who work hard with doing mathematical
computations or remembering basic facts should not be rejected the use of scientific
calculators and guidelines because it can assist students with low achievements in
mathematics.

Several believe that technology can help students understand concepts by allowing them
to check their work out and guide them in the right way to solve problems (Costley,
2015). This can make low achieving students more confident to explore mathematical



problems and have more time to check their answers after solving them. This research
investigates whether scientific calculators can reduce errors when solving mathematics
problems among low achieving mathematics students by seeing their achievement
results after they use a scientific calculator and guidelines to solve mathematic problems
in teaching and learning.

Based on the observation of secondary mathematic texts book contents, the instructions
the use of scientific calculator are spread unevenly depending on the topic in the
textbooks. Instructions on using a scientific calculator should be combined as a module
or guidelines to ease students with low achievements to learn and study mathematics.
Idris (2007) also proved that most of teachers and students do not understand how to use
up scientific calculators well. Secondary schools that involve technology guidelines in
the classroom have an effect on the students' achievements in a positive way (Schindler,
Burkholder, Morad & Marsh, 2017). Hence, a comprehensive guideline or GSC
guidelines on using a scientific calculator is needed to make sure its usefulness and ease
of use of scientific calculator in solving mathematic problems can be determined in
teaching and learning sessions.

There are also no special class for students to learns on how to use scientific calculator
in Malaysia mathematic syllabus in high school. Technology such as a scientific
calculator can enhance teaching and learning of low achieving students and students who
struggle in mathematics (Darling-Hammond, 2019). However, they noted that schools
and education systems often ignore importance of providing professional advancement
that will let teachers and students to know why they need the tools, what they will
accomplish with the tool, how to use up the tools, and whether the tools are easy to use.

Past study on the use of technology in mathematics classes in secondary schools shared
two differing views. The initial view is that technology is vital for teaching and learning
development (Darling-Hammond, 2019). The second view is that the usage of technology
tools such as scientific calculator is utilized to overcome the teaching and learning
procedure, thus having these tools to do the work for the students so that they do not need
to understand math concepts (Kissane & Mcconey, 2015). The National Council of
Teachers of Mathematics (NCTM, 2000) published requirements for mathematical
teaching which reflects this discussion. They said that technology such as a scientific
calculator is vital in teaching and learning mathematics. It also affects the mathematics
that is tutored and improves student learning. However, in the same publication, they also
warn that scientific calculators do not substitute fluency with basic number permutations,
conceptual knowledge, or the capability to formulate and use effective and precise
methods for computing. They also stated that technology such as a scientific calculator
should not be used as a substitute for basic conceptions and calculation.

Solid Geometry II and Statistic are topics in Form 2 mathematic syllabus that involve
lots of calculations. Solid Geometry II is involved with three-D shapes. Examples of
three-D shapes are cubes, rectangular solids, prisms, cylinders, spheres, cones and
pyramids (Yean, 2015). This topic involve calculation on volume and surface area of



the solids. Statistics is a department of mathematics trade with the collection, analysis,
interpretation, and presentation of multitudes of numerical data, so it also involves lot of
calculations (Ridgway, 2016). Hence, a specific study should be done on both topic
whether scientific calculator and guidelines can improve low achieving students’
performances in mathematic especially in problem solving.

It can be concluded that students with low achievements can be assisted with teaching
aid such as a scientific calculator and proper guidelines in teaching and learning
mathematics. However, we cannot make prior assumptions without further study on this
issue.

1.3 Research Objectives

The study focused on the implementation of teaching and learning approach of
Mathematics with the use of scientific calculator guided by a GSC guidelines as a tool
for learning mathematics at secondary schools in helping low achievement students to
improve their performance in mathematics. Thus, the specific objectives of the study are
as follows:

a)  To identify perceived usefulness, perceived ease of use, attitude and
behaviour intention of scientific calculator use amongst low achieving
students.

b)  To identify the relationships amongst perceived ease of use, perceived
usefulness, attitude, and behaviour intention of low achieving students.

c) To determine whether there are differences in students’ performance between
pre-test and post-test.

d)  To determine the effectiveness of scientific calculator with GSC guidelines
for selected topics in Mathematics problem solving for low achieving
students.

1.4 Research Questions

The research questions will focus on perceived usefulness, perceived ease of use,
attitudes and behaviour to use scientific calculator. The evaluation level of respondent
and relationships between above variables will be determined. Therefore, the research
questions of the study are as follows:

RQI1: What is the perceived usefulness of scientific calculator amongst low
achieving students?

RQ2: What is the perceived ease of use of scientific calculator amongst low
achieving students?



RQ3:

RQ4:

RQ5:

RQ6:

RQ7:

RQS:

RQ9:

1.5

What is the attitude towards the scientific calculator amongst low achieving
students?

What is the behaviour intention to use scientific calculator amongst low
achieving students?

What is the relationship between perceived ease of use and perceived
usefulness amongst low achieving students?

What is the relationship between perceived ease of use and attitude toward
scientific calculator use amongst low achieving students?

What is the relationship between perceived usefulness and attitude toward
scientific calculator use amongst low achieving students?

What is the relationship between perceived usefulness and behaviour
intention of scientific calculator amongst low achieving students?

What is the relationship between attitude and behaviour intention of scientific
calculator use amongst low achieving students?

Hypotheses for Experimental Design

In order to achieve the research objective three and four, four hypotheses were created
to test whether the process of learning took place the effectiveness of teaching and
learning approach of Mathematics to solve problem solving using scientific calculator
and guideline GSC guidelines.

HO]Z

There is no significant difference in students’ performance between pre-test
and post-test of control group.

There is no significant difference in students’ performance between pre-test
and post-test of treatment group.

There is no significant difference in students’ performance of pre-test
between control group using traditional teaching and learning approaches and
treatment group using teaching and learning approach of Mathematics to
solve problems with the use of scientific calculator guided by a GSC
guidelines.



Hos: There is no significant difference in students’ performance of post-test
between control group using traditional teaching and learning approaches and
treatment group using teaching and learning approach of Mathematics to
solve problems with the use of scientific calculator guided by a GSC
guidelines.

1.6 Significance of the Study

The importance of this research for mathematic education in secondary schools is to
improve the grades and performances of low achieving students by using a scientific
calculator, which is allowed as a learning tool in secondary schools. Thus, the
significance of this study can be beneficial to students, teachers, schools, and the
Ministry of Education as a whole, in achieving outstanding progress in mathematics.

The crucial part of this study is to improve students' understanding and the acceptance
of learning mathematics using a scientific calculator as a technology tool and aid.
Besides that, the application of learning mathematics using a scientific calculator can
promote low achieving students to become more positive in learning mathematics so that
they can improve what they have learned in their mathematics examination. Also, the
use of a scientific calculator with a GSC guidelines or module is easy to follow and it
will make low achieving students more confident in solving mathematics problems.

Since the scientific calculator is allowed to use in high school, it is an advantage for
teachers and students to use it to the fullest without any worries. This study also
contributes to the improvements in the students' skills and will make learning
mathematics more interesting.

This research can also encourage students to become more creative and innovative to
solve mathematical problems. It also can reduce those who have low self-esteem in
answering mathematical problems because they can check back their calculations with a
scientific calculator. It can promote an innovative approach of answering, thus making
the students enjoy learning mathematics.

1.7 Scope and Limitations

This study focuses on improving secondary school students' achievement in
mathematics. Those who have low grades in mathematics were targeted so that the
problems can be solved from the root cause of the problem. Form 2 students were
selected based on their low grades in mathematics in their final examination in Form 1.
One of the technology accommodations, which is the scientific calculator, can be used
in secondary schools to test whether it can help low achieving mathematics students to
catch up with the nation's mathematics syllabus.



This study scope more in helping low achieving students to improve mathematic
performance using scientific calculator and GSC guidelines. This research focuses on
experimental research and the experimental group was guided with a scientific calculator
and GSC guidelines. Then, the control group underwent learning sessions without a
scientific calculator. More focus was on improving their calculation skills while catching
up with the syllabus.

The limitations the researcher faced are is the problem of not being able to measure the
relationship between the perceived usefulness and perceived ease of using the scientific
calculator, and the actual usage of the tool because this is an experimental research.
Experimental research only focuses on certain groups, in which this study focuses on
low achieving mathematics' students.

The second limitation of this study is cannot control the use of scientific calculator
amongst the control group outside the experiment study. However, the control group is
not exposed to the proper instruction of using a scientific calculator and its’ guidelines,
which are use amongst the treatment group in this study. The control group’s scientific
calculator has been taken during this experiment study.

The third limitation is number of participants involve in this study. Although this is a
qualitative and quantitative study. There are only 75 low achieving mathematics students
that are agreed to participate in this study. The 75 students are amongst the students that
have marks below than 50 in Final Form 1 Mathematics Examinations Paper.

Then, the technology devices that are used in this study is only limited to scientific
calculators because secondary students in Malaysia can use a scientific calculator during
lessons and examination. Therefore, making it the most suitable device to focus on.
Scientific calculator also handy and easy to bring to school for students and most of
secondary schools’ students have the device.

Lastly, the limitation of this study is the topics covered, which are Solid Geometry II and
Statistics. Based on all topics in the Form 2 syllabus, only Solid Geometry II and
Statistics require students to have better skill it. These topics involve a lot of complex
calculations when solving problems related to both topics (Pardimin & Widodo, 2016).
So, a proper study covered on both topics suitable to determine the effectiveness of
scientific calculator with GSC guidelines amongst low achieving students.

1.8 Definitions of Terms

The terms and variables that are related in this research will be explained more in detail
so that it is easily understood what the research is all about.



1.8.1 Teaching and Learning Mathematics

Mathematics teaching involves the concept of chance for students to understand
mathematics (Abramovich, Grinshpan, & Milligan, 2019). The elements included are
offering a supportive learning environment, presenting appropriate mathematical
challenge, developing processes and strategies which promote learning in mathematics.
Then, mathematics learning can be generally defined as the achievement of new
knowledge, skills, and influences that are related to quantity, space, and structure (Kaiser
& Presmeg, 2019). The capability to learn mathematics is acquired by humans and the
knowledge of mathematics is needed to solve daily problems. In this study, teaching and
learning is a process that includes many variables. These variables interact
as students work toward their goals to improve their mathematic performance and
incorporate new knowledge and skills knowledge with the use of scientific calculator
and its’ guidelines that add to their range of learning experiences for Solid Geometry II
and Statistics.

1.8.2 Low Achieving Students

Low achieving students can be defined as students who are struggling academically
or performing below proficiency (Jonsson, 2018). In Mathematics, low achieving
students can be easily identified by their low grades and the lack of confidence in
answering the questions in class (Al-Zoubi & Younes, 2015). Al-Zoubi and Younes also
stated that the students' low academic achievement in the test can be identified as their
low achieving in the subject level acts as a result of a range of reasons, which is including
those linked to the student himself, family issues, social and academic atmosphere.
Similarly, (Thomson (2018) stated that low achievementis considered as a
multidimensional problem. Therefore, the issue of students' low achievements in
mathematics will become worse once they enter secondary school because the Malaysian
secondary school syllabus is not as easy as the primary school syllabus. They usually
have negative feedback in learning mathematics such as refusal to pass mathematics
tasks for various reasons.

1.8.3 Perceived Usefulness

Usefulness is the excellence of consuming utility and particularly practical value or
applicability (Yoon C. Cho, 2015). Davis (1989) also defines usefulness as "the degree
to which a person believes that using a particular system would enhance his or her job
performance". In this study, the perceived usefulness is well-defined as the practical use
of scientific calculator in teaching and learning for helping low achieving mathematics
students to progress their performance in the subject.



1.8.4 Perceived Ease of Use

The ease of use is well-defined as the usability and the ability of a human-made object
such as a tool or device such as a scientific calculator (Yoon C. Cho, 2015). In the
mathematic field, the ease of use is the degree to which a tool can be used by a stated
learner or student to solve mathematical problems effectively. Davis (1989) also defined
the ease of use as "the degree to which a person believes that using a particular system
or technology tool would be free from effort". In this research, the perceived ease of use
means that the tool that can make a task simpler and easier, such as how a scientific
calculator can help students in solving mathematical problems during teaching and
learning process.

1.8.5 Attitude towards Technology

Attitude can be well-defined as a student's tendency to respond in reliably favourable or
unfavourable circumstances for a given object such as a scientific calculator in learning
mathematics (Banks, 2011). Also, Osman, Alwi & Khan (2009) well-defined attitude as
the base of compatibility, which includes, for order, the liking for self-service,
technology, and lifestyle. Technology in this study can be defined as something that can
be used by students to apply in learning mathematics to extend their potential in learning
mathematics (Suzzy, 2015). In this study, their attitude toward technology is the
preference of low achieving mathematics students to use a scientific calculator to learn
mathematics so that they can improve their skills and understanding in mathematics.

1.8.6 Behaviour Intentions

Behaviour intentions to use technology can be well-defined as a person's perceived
probability or "subjective probability that he or she will engage in a given behaviour to
use the technology" (Committee on Communication for Behaviour Change in the 21st
Century, 2002). Moreover, Kwok and Yang (2017) stated that behaviour intention to use
technology such as a scientific calculator can reflect how hard a person is eager to try,
and how interested he or she is, to achieve the behaviour in using the scientific calculator
for learning mathematics. Thus, in this study, behaviour intentions to use the tool are the
students' willingness to use the scientific calculator in teaching and learning mathematic
so that they can improve their achievements.

1.8.7 Problem Solving Skill in Mathematics

Problem solving skills implies to the ability to solve problems in an efficient and timely
manner with no any impediments (Mulyati, Wahyudin, Herman & Mulyana, 2016). It
involves being able to identify and define the problem, creating alternative solutions,
evaluating and choosing the best alternative, and applying the selected solution.
Therefore, mathematical problem solving has viewed as an important part of



mathematics, the teaching of mathematics, and the learning of mathematics (Voskoglou,
2008). Mastering problems solving skill in mathematics is important in promoting
improvement in mathematic achievements especially in low achieving mathematic
students. Problem solving skills can be measure using pre-test and post-test (Khashi’le,
Said, Zainal, & Miswan, 2016). Apriyani, Ramalis & Suwarma (2019) stated that pre-
test are used by teachers to gather information about students’ level performance and
knowledge before experimental study. Then, post-tests are used to certify students’
performance after experimental study. Both test results are a key component used to
monitor the performance of low achieving students in this study.
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