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__________________________________________________________________________________________ 

 

Abstract: Index and logarithms is a subtopic in the subject of essential mathematics, MAT 037 

that was taught in University Technology Mara Campus Kelantan. About 120 students taken 

this subject and they encountered a problem when studying this part of subject in essential 

mathematics. This research aims to reveal the misconception of index and logarithms among 

pre diploma students September 2019 To January 2020 At UiTM Campus Kelantan. A set of 

diagnostic tests on the topic of index and logarithms developed by the experts were given to 

120 pre diploma students semester September 2019 to January 2020.the results revealed that 

the students have problem in perception where they perfected wrongly when it comes to 

logarithms. 
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___________________________________________________________________________ 

 

Introduction 

Index and logarithm is a basic mathematical concept that is very important in advanced 

mathematics (Weber, 2002).It is being taught in the subject of additional mathematics at school 

level and it is taught again in the subject of Essential Mathematics Mat 037 in University 

Technology Mara for Pre Diploma Level. 

 

Logarithms is an abstract topic (Chua, 2003). The conceptual understanding of the relationship 

between the structure of addition and multiplication is the basic understanding of logarithms 

(Berezovaki, 2004).  
 

Literature Review 

Few researchers had been done on index and logarithms. A study initiated by Chua (2005) 

stated that in a research on secondary school at Singapore found that the student can do the 

basic part of simple calculation on logarithms but unable to do the solution at higher level.90% 

of the students unable to change from logarithms to index. 63% of the students are unable to 
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find the value when given the question of     log  . Only 59% of the students knew a correct 

way in expressing logarithms to index. 18% of the students able to answer question on the value 

of p and q to fulfill the inequality of p < log 500 < the instruction not to use the calculator to 

get the answer to log 500 is an obstacle for the students to get the answer. 

 

Chai Peng (2006) had done his study on the reliability and validity of self-independent study 

on algebra among form 4 students. Algebra is the basic part or the fundamental knowledge of 

exponential and logarithms. He said that students understanding level on the topic of logarithms 

is very weak.  

 

Ban Liang and Eric (2011) examined the understanding and misconception when working with 

logarithms using especially designed test instrument administered to 81 students in 2 

Singaporean schools. Questions were classified due to their cognitive level of thinking. The 

students appear to be based on overgeneralization of algebraic rule whereas the real conceptual 

understanding of algebra is the study of relationship among quantities (Usiskin, 

1988).Researches which had been done proved that the capability of the students when   on 

higher cognitive level of exponential and logarithms.  

 

A systematic literature review on the topic of index and logarithms had been done by a group 

of researches (Siah Hoon, Parmjit Singh, And Khadijah Ayop, 2006). A total of 200 students 

participated in the study. A test consists of20 questions were used. The students working and 

common mistakes in logarithms were investigated. The result shows that the students can work 

out the routine calculation in logarithms, but they are less capable to solve problems requiring 

higher level of cognitive thinking. The test measurement named tosu1 that is the tests of 

students understanding of logarithm consists of 20 items, 9 knowledge or computation test 

items, 9 knowledge or computation test items, 7 understanding test items and 4 application test 

items were used. 200 form five students were participated on this study. The result showed that 

there were few common mistakes done by students in logarithm. They failed to remember the 

definition of logarithms, wrong application on laws of logarithms confusedness of prior 

knowledge did not know appropriate base to use while changing bases of logarithms. 

 

From the research too researchers found that the students did not show important steps in 

working with logarithm. They used wrong algebraic concept or algebraic operation in working 

with logarithms. The study also revealed the misconception of the first law of logarithm, the 

second law of logarithm and the third law of logarithm. 

 

Chua (2003) stated that it is vital to use good strategy at the beginning of the lesson for example  

log𝑎 𝑁=X 

 

The educator should explain about the single numerical value to turn to be the  

 

The exponent where N is a logarithm of number. A is base of a logarithm, x is the log of number 

corresponding base. From the research, the researcher found that the students did not show 

important steps in working with logarithm. They too used wrong algebraic concept or algebraic 

t
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operation in working with logarithms. The study too revealed about the misconception of first 

law of logarithm second law of logarithm and the third law of logarithm. 

 

A study done by Nor Aziah Ghani (of university Utara Malaysia Sintok on the understanding 

level of matriculation students of University Utara Malaysia on the topic of logarithme138 

matriculation students of first semester 2011/2012 university Utara Malaysia involved in the 

study. The study was divided into two phases.at the first phase the objective of the study was 

about the understanding and the student’s level and the students’ performance in the topic 

logarithms. Next at the second phase an interview protocol was developed by a schema done 

by the researcher and the expert. They found that students have made four major errors that 

were the generalization of logarithmic law, misconception of the index concept and do not 

follow the instructions. 

 

Anzar, Muhammad Darwis and Asdar from the Universitas of Makassar Indonesia have started 

a research to identify the misconception of logarithmic concept among the students of SMA 

Class X . They are using quantitative technique and the respondents are selected by purposive 

sampling. A diagnostic test was given. The results showed that there was misconception in the 

understanding of different varieties of logarithms. 

 

Methodology  

The goal of sustainable tourism is to reduce poverty, respect socio-cultural authenticity A 

diagnostic test on the topic of index and logarithms which consists of 5 questions on index and 

5 questions on logarithms were given to 120 students of pre diploma semester September 2019 

to January 2020.The first three questions were the combination of the first and the sixth rule of 

index topics. The fourth and fifth questions were on the index equation. The sixth to eight h 

questions were the combination of first and second rule of logarithmic equations. The ninth and 

tenth questions were on the logarithmic equations. 

 

INDEX 

 

First rule: 

𝑎𝑚 × 𝑎𝑛 = 𝑎𝑚+𝑛 

Second rule: 
𝑎𝑚

𝑎𝑛
=  𝑎𝑚−𝑛 

Third rule: 

(𝑎𝑚)𝑛 = 𝑎𝑚𝑛 

Fourth rule: 

(𝑎𝑏)𝑚 = 𝑎𝑚 × 𝑏𝑚 

Fifth rule: 

( 
𝑎

𝑏
 )𝑛 =

𝑎𝑛

𝑏𝑛
 

Sixth rule: 

𝑎−𝑛 =
1

𝑎𝑛
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                                                                  LOGARITHME 

First rule:  

Log a + log b = log ab 

Second rule: 

Log a - log b = log  

Third rule: 

Log x = n log x 

Special case 1: 

Log a = 1 

Special case 2: 

Log 1 = 0 

 

Data Analysis 
 

Table 1: Types of Concept and its Misconceptions 

 

No. Of 

Question 

Question Concept Misconception Frequency 

Q1  

64
1
2 × 8

1
3

25
1
2

 

 

Combination of 

first and sixth 

rule 

No misconception 

happened 

 

0% 

Q2  

4
1
2 × 64

1
3

16
3
4

 

 

Combination of 

first and sixth 

rule 

No misconception 

happened 

 

0% 

Q3  

4
1
2 × 64

1
3

16
3
4

 

 

Combination of 

first and sixth 

rule 

No misconception 

happened 

 

0% 

Q4 and Q5  

92𝑥−2 = 81 

 

Index equations No  misconception 

happened 

 

0% 

Q6 – Q8  

a) 2 log 8 +
log 5 −
log 2 

b) 2 log 3 −
log 2 +
log 5 

Combination of 

first and second 

rule of 

logarithmic 

equations 

There is a problem on 

BODMAS. The 

students have their 

own perceptions. 

65% 

b

a

n
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c) 2 log 10 −
2 log 5 +
log 25  

Q9 log(𝑥 + 2) + log(𝑥
− 1)
= 1 

Logarithmic 

equations 

The students 

misinterpret the 

variable. 

65% 

 

It can be analyzed that the students do understand the topic of index and index equation very 

well. Unfortunately, when it comes to the topic of logarithm, students became confused and the 

arrangement of BODMAS is not in the appropriate order. Most of the students confused and 

they have their own interpretation. When they answered the logarithmic equations problem their 

mistakes happened while interpreting the meaning of the variable.  
 

Conclusion 

It can be concluded that the students have problem in perception where they percept wrongly 

when it comes to logarithms. this scenario happened in logarithmic equation where they 

misinterpreted the variable. It can be concluded that the process of teaching and learning should 

be in detail and following the students’ phase in order to create an understanding on the topic 

of logarithms. The educator should emphasize on the organized teaching system to fit in the 

concept to the student’s cognitive schema. 

 

References  

Anzar, Muhammad Darwis M., dan Asdar Mengidentifikasi Miskonsepsi Logaritma Siswa 

SMA Kelas X, Vol 1, No 1 (2017) Pendidikan Matematika, Matematika dan Ilmu 

Pengetahuan Alam,3 Universitas Negeri Makassar. 

Bell, A. (1986) Diagnostic Teaching 2 – Developing Conflict – Discussion Lessons. 

Mathematics Teaching Vol 116 pp 26 – 9 

Byrnes J.P., Wasik B.A. (1991). Role of Conceptual Knowledge in Mathematical Procedural 

Learning Journal Developmental Psychology 27(5), 777 – 786. 

Chua Boon Liang B.L. and Wood. E. (2005) Working with Logarithm. Students 

Misconceptions and Errors. The Mathematics Educator, 8(2), 53 – 70. 

Chua Boon Liang, Teaching Fellow, The Mathematics Educator, 8(2),53-70 Published by 

Association of Mathematics Educators, National Institute of Education, Nanyang 

Technological university .-b1chua@nie.edu.sg 

Chua, B.L., & Wood, E. (2005). Working with logarithms: Students misconceptions and errors. 

The Mathematics Educator, 8(2), 53 – 70.  

Egan, K. (1986). Teaching as Story Telling: An Alternative Approach to Teaching and 

Curriculum in The Elementary School, Chicago. 

Eric Wood, Associate Professor, The Mathematics Educator, 8(2),53-70 Published by 

Association of Mathematics Educators, National Institute of Education, Nanyang 

Technological University. ewood@nie.edu.sg 

Lee Abdullah, M. F. N. , Chai Peng, L. , & Dollah, M. U. (2019). Construction Instruments Self 

– Assessment Learning Algebra Form Four. Jurnal Pendidikan Sains dan Matematik 

Malaysia (54 – 68). 

mailto:ewood@nie.edu.sg


 

27 

 

Volume: 3 Issues: 8 [September, 2020] pp. 22 - 27] 
Jurnal Penyelidikan Sains Sosial (JOSSR) 

eISSN: 2637 -0956 

Journal Website: www.jossr.com 

 

Mohd Faizal Nizam Lee Abdullah, Low Chai Peng, Mohamad Uzi Dollah. Construction 

Instruments Self-Assessment Learning Algebra From Four (54 – 68), Jurnal Pendidikan 

Sains dan Matematik Malaysia, 6(2), 54 – 68. 

Mulungye, M. Miheso, O.C, Ndethiu S (2016) Sources of Students Errors and Misconceptions 

in Algebra and Effectiveness of Classroom Practice Remediation in Machalcos County – 

Kenya. Journal of Education and Pratice Vol 7 no 10 ISSN 222 – 1735. 

Noor Aziah Abdul Ghani,Sarjana Pendidikan Universiti Utara Malaysia(2014) Pemahaman 

Pelajar Matrikulasi Tentang Logaritma, Dekan Awang Had Salleh Graduate School of Arts 

and Sciences UUM College of Arts and Sciences Universiti Utara Malaysia UUM Sintok. 

Teacher Education for School Based Support in India (2016). Learning from Misconceptions: 

Algebraic Expressions. Open University Press 

Teoh Sian Hoon, Parmjit Singh, Siti Khadijah Ayop (2006) Working with Logarithms , Faculty 

of Education, Universiti Teknologi MARA Seksyen 17, 40200 Shah Alam, Selangor, 

Malaysia 

Usiskin, Z. (1988) Conceptions of School Algebra and Uses of Variables. (Chapter 2 in the 

NCTM 1988 yearbook, The Ideas of Algebra K-12) also available at 

http://oak.ucc.nau.edu/smg224/MAT401Sprg08.htm  

Watsons, A.Jones K, Pratt D.(2013), Key Ideas in Teaching Mathematics, Oxford University 

Press. 

 

http://oak.ucc.nau.edu/smg224/MAT401Sprg08.htm

