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ABSTRACT 

FORM ONE STUDENTS' IDEAS ABOUT ALGEBRAIC EXPRESSIONS 
WHEN THEY INTERACT WITH A COURSEW ARE 

Khairun Amira binti Khazali 

Previous research on algebra focuses on students' difficulties when creating 
algebraic expressions to solve problem based questions. Besides writing algebraic 
expressions, students were found to have problems in more basic areas which they 
should have already mastered. The difficulties they had was in understanding the 
concept of unknown, solving equations in brackets, as well as performing 
mathematical operations on both sides of an equation. This research looks into 
form one students' ideas about algebraic linear terms, linear equations, and 
solving linear equations when they interact with a courseware. It aims to identify 
students' ideas, develop models based on the ideas and discover the difficulties 
students face when they interact with the courseware. This qualitative research 
uses the think aloud method to gather data from eight form one students. Some of 
the ideas found were that students made translation of text displayed, recalled 
concepts to find answers to questions and made interpretations by inferring to 
image and color of text. Students had ideas in solving linear equations by first 
grouping the unknowns to one side, then solving the mathematical operations and 
simplifying fractions to get the value of the unknown. Other than that, a student 
also had the idea to solve a linear equation by replacing the unknown with a value 
that was provided in the choices of answer. Difficulties found were mostly caused 
by the way information was constructed in the courseware. The courseware did 
not clearly define important terms, method used to point out important 
information was misleading and examples given were insufficient. Other 
difficulties found were in solving equations in brackets and the concept of 
carrying out mathematical operations between algebraic terms and integers. The 
ideas students had were also found to be influenced by their previous knowledge. 
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ABSTRAK 

IDEA-IDEA PELAJAR TINGKATAN SATU MENGENAI UNGKAPAN ALGEBRA 
KETIKA MEREKA BERINTERAKSI DENGAN SEBUAH PERISIAN KURSUS 

Khairun 'Amira binti Khazali 

Kajian terdahulu mengenai algebra telah banyak memberi tumpuan terhadap 
masalah pelajar dalam membina ungkapan algebra apabila diberi soalan 
berasaskan masalah. Selain itu, pelajar juga didapati mempunyai masalah dalam 
asas algebra yang sepatutnya sudah mereka kuasai. Antaranya adalah dalam 
memahami konsep nilai yang tidak diketahui, masalah dalam menyelesaikan 
persamaan yang melibatkan kurungan, dan masalah menjalankan pengiraan 
matematik pada bahagian kiri dan kanan sesebuah persamaan. Kajian ini 
menyelidik idea-idea pelajar tingkatan sat mengenai ungkapan algebra apabila 
mereka berinteraksi,dengan sesebuah perisian kursus. Tujuan kajian ini adalah 
untuk mengenalpasti idea-idea pelajar, membina model berasaskan idea-idea 
tersebut sambil mengenalpasti masalah-masalah yang boleh dialami oleh para 
pelajar ketika mereka berinteraksi dengan sesebuah perisian kursus. Kajian 
qualitatif ini menggunakan kaedah "think aloud" bagi tujuan mengumpul data 
daripada lapan orang pelajar tingkatan satu. Antara idea-idea yang berjaya 
dikenalpasti adalah pelajar menterjemahkan teks yang dipaparkan kepada 
bahasa yang senang untuk mereka fahami, mengingat kembali konsep-konsep 
untuk mendapatkan jawapan bagi soalan, dan mencuba untuk memahami 
maklumat yang diberi dengan mengaitkannya dengan warna dan imej. Pelajar 
berjaya menyelesaikan persamaan linear dengan menyusun nilai-nilai yang tidak 
diketahui kepada satu bahagian, kemudian menyelesaikan operasi matematik dan 
permudahkan pecahan untuk mendapaktkan nilai yang tidak diketahui itu. Selain 
itu, seseorang pelajar juga mempunyai idea untuk menyelasaikan persamaan 
linear dengan menggantikan nilai yang tidak diketahui itu dengan nilai yang telah 
diberikan dalam pilihan jawapan. Kebanyakan masalah yang dijumpai 
melibatkan cara pengstrukturan maklumat dalam perisian kursus tersebut. 
Sebagai contoh, perkataan penting tidak diberi maksud secara terang, 
penggunaan warna untuk menunjukkan maklumat yang penting juga telah 
mengelirukafi para pelajar, dan contoh yang diberikan tidak mencukupi. Pe/ajar 
juga dijumpai mempunyai masalah dalam menyelesaikan persamaan yang 
melibatkan kurungan dan masalah dalam memahami konsep dimana operasi 
matematik tidak boleh dilaksanakan apabila ia melibatkan ungkapan algebra dan 
nombor biasa. Idea para pelajar juga didapati dipengaruhi oleh pengetahuan 
mereka yang terdahulu. 
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CHAPTER 1 

INTRODUCTION 

1.0 Introduction 

Traditional teaching tools like textbooks and whiteboards are adequate for 

providing the declarative content when learning at schools and learning methods 

available, like cooperative learning and simulation exercises can provide at least 

some of the perceptual experiences that can lead to an organized approach to 

classroom observation. However, none of the tools or methods used alone or in 

combination has proven very effective in helping students identify and define 

their understanding of what they learn. 

This research looks into the ideas that form one students have about 

algebraic expressions when they interact with a courseware. This research focuses 

basically on mathematics because of its importance in a person's daily life, thus, 

making it an important subject in school. Mathematics has been taught to children 

since their early ages. Therefore, it is then imperative that research in this field is 

carried out so that we can improve the teaching of mathematics making it simpler 

and easier for everyone to understand. 

Algebraic expression is a main part of algebra. According to Carraher, 

Schliemann, Brizuela and Earnest (2006), algebra deals with generalized numbers, 

variables, and functions. The study of algebra relates to many other mathematics 
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topics. In Malaysian schools, students are introduced to the topic of algebraic 

expressions since form one where they begin to learn about the concept of 

unknowns, algebraic terms and algebraic expressions. In form two, the topic of 

algebraic expressions continues with algebraic expressions II where students learn 

the concept of algebraic terms in one or more unknowns, performs computations 

involving multiplication and division of two or more terms and understand the 

concept of algebraic expression. A subtopic of algebraic expressions II is 

algebraic expressions in one unknown which is of focus in this study. In this 

subtopic, students learn to identify algebraic terms, algebraic equations, algebraic 

equations in one unknown and solve algebraic equations to find the value of the 

unknowns. 

Understanding the topic of algebraic expression is vital because it is a 

prerequisite for understanding more advanced form of algebra that students will 

face in the future. Other than mathematics, a research conducted by Cohen and 

Kanim (2004) discovered that students have difficulties in physics due to 

algebraic difficulties where students cannot differentiate between the different 

uses of a variable. This shows that understanding the basic concept of algebraic 

expressions is imperative. Students will have to master the concept of algebraic 

expressions, so, finding the most effective way for students to understand its 

concept is important. 

This research will analyze data collected when students go through a 

learning process using a courseware. It is aimed at exploring the ideas about 

algebraic expressions generated when students interact with a courseware. The 

data collected will identify the students' ideas and strategies in solving algebraic 

expression problems. While identifying students' ideas, the difficulties they have 

on the topic will also be discussed if any are identified. 

This chapter will further discuss the background of the study, the research 

problem, the objectives of the study, the research questions, the rationale of the 

study, the conceptual framework, the significance of the study, the limitations of 

the study, and the conceptual and operational definition of terms. 

1.1 Background of Study 
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Different philosophers have different views on what is said to be 

mathematical knowledge. A vigad (2007) states that earlier modern philosophers 

took mathematics and 'innate ideas' as the paradigm of knowledge and the latter 

basing their accounts of knowledge on the empirical sciences. Plato offers simple 

answers that shapes, like triangles ·and spheres, are abstract mathematical objects 

which are forms that have imperfect reflections in this world (A vigad, 2007). 

Haim (2005), states that mathematics is something created by the human mind, or 

a game whose possibilities have been determined by certain rules. Haim (2005) in 

the other hand also believes that the "philosophy of mathematics should address 

both of these dimensions: (1) the ontological-as it is revealed by questions about 

realism, the reduction of systems, and the relative strength of various theories; and 
# 

(2) the epistemic, which has to do with ways of organizing the mathematical 

space." 

Past research on one's understanding or how they learn with integration of 

multimedia elements would most likely be related to the human-information 

processing theory. This theory of human cognition explains how people receive, 

store, integrate, retrieve, and use information. A well-known work of Atkinson 

and Shriffin is known as the stage theory where it brought to the development of 

the stage model of information processing. The model proposed that information 

is processed and stored in three stages: sensory memory, short term memory, and 

long term memory (Huit, 2003). 

What are of interest in this study are the ideas students generate when they 

learn algebraic expressions while interacting with a courseware. The ideas they 

generate would mean the explanations they are able to give on what they learn 

through the interaction. Students' obtain solution strategies by reasoning about the 

problem prior to attempting to construct an equation or make inferences from an 

equation (Haciomeroglu & Aspinwall, 2005). Often a good mathematical 

explanation includes several representations of mathematical relationships 

displayed visually, numerically, symbolically, and verbally because each one of 

these contributes to the understanding of the ideas that are presented (Kriegler, 

2004). The ability to create, interpret, and translate among the representations 

gives students powerful tools for mathematical thinking (Kriegler, 2004). 
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