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Abstract—The purpose of this study is to explore the factors 

influencing students’ performance in engineering mathematics. 

The students involved are first year degree transfer program. 

They were selected to join this program based on their 

outstanding performance in SPM.  All of them scored grade A in 

both mathematics subjects; Mathematics and Additional 

Mathematics. However, their final examination results in the 

first semester mathematics in the university indicate differently. 

Based on students’ interviews and lecturers’ observations, 

several factors were identified contributing to their poor 

performance. The factors are these students do not have true 

understanding in mathematics, memorize steps, lack of 

confidence in answering non-routine questions and also tend to 

do careless mistakes. This study suggests the needs to implement 

a new teaching method in improving students’ mathematics 

performances in the future. 
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I.   INTRODUCTION 

Mathematics is one of the core subjects for engineering and 

engineering technology students.  Students who choose to 

enrol in any of these courses must have a strong foundation in 

Mathematics.  UniKL has introduced a transfer degree 

program (TDP) since 2010.  In this program, students will 

complete their first year engineering study in any of the three 

campuses in UniKL which are MFI, BMI or MICET which 

liaises with the partner universities in Australia and New 

Zealand. There are two compulsory mathematics subjects 

taught in the first year of study. The syllabuses of both  

subjects  are prepared based on the requirement of the partner 

universities. Therefore, the students who were selected to join 

this program are those who scored an excellent result in SPM.  

All of them scored grade A in both mathematics; Mathematics 

and Additional Mathematics. 

 However, the results of their first mathematics subject are 

unsatisfactory for them to proceed to their second year study in 

Australia and New Zealand.  They have to improve their 

performance in the second mathematics subject so that they 

manage to achieve the minimum requirement set by their 

sponsor which is CGPA 3.0.  

In this study, factors influencing TDP students’ poor 

performance in mathematics were identified in order to 

improve their performance in the second mathematics subject.  

Literatures have indicated that there are several factors that 

affect students’ achievement in mathematics. Some of these 

factors are students’ attitudes towards mathematics, classroom 

climate, mathematics anxiety, teaching practices and teaching 

method.  

II.  METHODOLOGY 

The respondents involved in this study were 37 TDP 

students in UniKL. The data were collected using in two 

different phases. The first phase involved the analysis of 

students’ examination answer script. In order to gain a deep 

understanding about students’ problems in Mathematics for 

Engineers 1 (NCB 10103), the second phase was conducted. 

There are two groups of respondents involved in the second 

phase. The first group involved in this phase is the group of 

lecturers teaching the subject. There are two mathematics 

lecturers teaching the subject and both of them were 

interviewed. The second group involved in this phase is 37 

NCB 10103 students.  

The data collection session for the lecturers was done 

through face to face interview sessions. Meanwhile, the data 

collection session for the students was done non-face to face. 

The data from the students were collected through open ended 
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questions in a questionnaire built by the researchers based on 

related literature reviews. The questions asked are as follows: 

• In a few sentences, please describe your feelings 

about mathematics.  

(enjoyable and challenging, great sense of 

satisfaction when able to understand new concepts 

and to solve problems, effort put in is worthwhile , too 

abstract, seems pointless, lack of motivation, difficult 

to follow, delivered in a dull atmosphere  and 

etc…………). 

 

• The strategies that I used to learn  Engineering 

Mathematics are  

 

• Do you think that Matriculation  Mathematics 

syllabus  is  sufficient for you to learn NCB 10103 

(Mathematics for Engineers 1), please explain   

 

• Please describe your knowledge in Mathematics 

compare before and after taking  NCB 10103 

(Mathematics for Engineers 1)  

 

• Please state the problems in learning NCB 10103 

(Mathematics For Engineers 1) and explain how do 

you solve these problems  

 

• Please write down any suggestion(s) in order to 

improve the teaching and learning of mathematics at 

UniKL MFI. 

 

The data were analyzed manually to determine the factors 

influencing students’ poor performances in the subject. 

 

III.  FINDINGS AND DISCUSSION 

A. Students do not have true understanding in 
mathematics  

 

One of the lecturers teaching the subject commented: 

They (students) were able to solve any questions given to 

them when the solution leads to a familiar equation. For 

example if we asked them to solve eigen vectors. If they can 

reach a quadratic equation in algebraic form, they can 

proceed and find the final answer. But if they obtained a 

quadratic equation in trigonometric form, they will get stuck 

and unable to solve the question.  

In this case, students were found to understand the method 

of solving quadratic equation and the concepts in trigonometric 

function. However, they were unable to connect the 

information when the two concepts were combined as shows in 

table 1.   

TABLE I.  UNABLE TO LINK BETWEEN TWO MATHEMATICAL CONCEPTS 

Concepts Explanations 
 

 
 
 
 

 

 

The students involved in this study have the understanding in 
the method of solving quadratic and the concept trigonometric 
functions separately. 

 
 
 

 
 
 
 

 
 
 
 

 

 
The students were unable to link between the two concepts. 
Hence they were facing problem to solve a quadratic equation 

in this form: 
 

�
�
�2� cos � � 1 
 0 

 

Solving Quadratic 

Equation 

Trigonometric 

Function 

Solving Quadratic 

Equation 

Trigonometric 

Function 

Students were unable to link the 

concept of solving quadratic 

equation with the concept of 

trigonometric functions. 
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The difficulty occurs due to lack of knowledge in pre-

requisite mathematics [3]. They added, the presence of this 

problem caused the students to get confuse when they were 

given higher thinking level questions. Based on the open ended 

questions, some students commented that they do not have true 

understanding in mathematics due to several reasons. The 

reasons are the huge quantities of topics covered, a lot of 

works assigned to students and by a short period of time. These 

aspects make it extremely difficult for them to take it and 

understand. The pressure of time seems to take away the real 

meaning of mathematics and does not create any true 

understanding of the subject. Following statements show the 

students’ comments concern problems in learning engineering 

mathematics. 

Student 1:  

I find out the problem I face is most of the tutorial exercises 

needs to be done in a short period of time.  I understand 

our lack of time, but this result in less understanding of the 

true concept.  

Student 2: 

I don’t have enough time to complete the tutorial and I 

forget the basic concept about some topics. 

Student 3: 

There are too many topics to revise and not enough time to 

cover all the topics before the exam 

Student 4: 

 Lack of understanding on some topics discussed. 

Their comments were supported by the analysis of their answer 

script in the recent final exam as show in Figure 1. 

Fig. 1. Sample of student’s answer script with problem in 

finding the roots. 

 

Even so, there are few students who were able to solve the 

values of the unknown correctly as show in Figure 2. However, 

the percentage of performing the correct solution is very small. 

Fig. 2. Sample of student’s answer script with no problem in 

finding the roots. 

 

 

B.  Lack of confidence in answering non-routine questions and      

students memorize steps 

In the questionnaire, the students were asked to write their 

problems in learning engineering mathematics.  Some claimed 

that the problems are because most of the questions in exams 

are different from tutorials and tests. Therefore, this causes 

lack of confidence in answering non-routine questions.  

Students are more comfortable to answer mathematics 

questions with similar pattern. Consequently, they learn 

mathematics through memorizing as they perceive 

mathematics to be a fixed body of knowledge rather than 

learning to think for themselves.   

 

The knowledge gained may be appropriate for solving 

routine problems but it becomes surface level understanding 

when facing contexts requiring more conceptual insight [1].  In 

the memorizing phrase, students learn the ‘product of 

mathematical thought’ rather than the ‘process of mathematical 

thinking’ [2].  Typically, students expect only to learn by 

memory and solve problems to get through the course. Getting 

correct answer is considering to be the main objective of 

learning mathematics [3].   
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Feedbacks from students regarding problems in learning 

engineering mathematics include :    

 

Student 1: 

  ...the questions in the exam is different from what I have 

done with the tutorials... 

Student 2:   

 I just memorize all procedure need to be taken in order to 

solve problems. 

Student 3:   

 My problem in learning this subject is the topics learned is 

quite detail and there are many topics which need to 

understand and memorized one by one… 

The following shows samples of the tutorial and exam 

questions where some students cannot answer due to lacking 

confidence in answering non-routine questions and only 

memorizing steps.  

 

Tutorial Question :  

(Chain rule for function of multiple intermediate variables and 
multiple independent variables) 

1. Suppose that  yxyyxfw +== 3),(   and that x, 

y are functions of u and v where  

vux cosln +=   and  vuy sin1+= .  

(a) Find ( ) ( ).π1,vu,atand =
∂
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(b) Suppose now that  u and v  are also functions of  t        
such that  

2),sin(1 tvtu ππ =+=  

Use your answer to part (a) to find 1at =t
dt

dw
. 

Solution (a): The chain rule formula is    
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Solution (b): The chain rule formula is    

  
dt

dv

v

w

dt

du

u

w

dt

dw

∂

∂
+

∂

∂
=  

Tutorial Question : 

(Application of chain rule for function of multiple variables )   

2. Suppose the production of a firm is modelled by the 

Cobb-Douglas production function    4
3

4
1

20),( lklkP = ,   

where k   measures capital (in million of Ringgit  Malaysia) 

and   l   measures the labour force ( in thousands of workers) .  

Suppose that 6,2 == kl , the labour force is decreasing at the 

rate of  20 workers per year and capital is growing at the rate 

of 000,400RM   per year.  Determine the rate of change of 

production relative to time (in year) . 

The correct chain rule to solve this question is : 

     

 

                                                                                                                             

Exam Question:  

(Application of chain rule for function of multiple variables) 

The voltage, V (in volts) across a circuit is given by Ohm’s 

law :   RIV = , where  I    is the current (in amps) flowing 

through the circuit and R is the resistance (in ohms).  If we 

place two circuits, with resistance 21
, RR   in parallel , then 

their combined resistance, R , is given by :     

  
21

111

RRR
+=  

Suppose that the current is 2 amps and increasing at 

sec/10
2
amp

−

  and 1
R  is 3 ohms and increasing at 0.5 
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ohm/sec, while 2
R   is 5 ohms and decreasing at 0.1 ohm/sec.  

Calculate the rate at which the voltage is changing.  

 

Sample of students’ answer scripts in the recent final exam, 

May 2013: 

Problem in applying chain rule for solving engineering 

problem. 

Figure 3 shows that the student appears lost on how to 

solve the engineering problem for the final exam and cannot 

relate it to chain rule due to the weak grasp of the concept. 

Fig. 3. Sample of student’s answer script with problem in 

applying chain rule. 

 

Whereas, the answer script in figure 4 shows that the 

student memorized steps similar to tutorial question and 

applying the chain rule incorrectly. 

Fig. 4. Sample of student’s answer script with incorrect chain 

rule application.

 

 

However, there are a few students who managed to apply 

the chain rule correctly as show in figure 5. 

Fig. 5. Sample of student’s answer script with no problem in 

applying chain rule. 

 
 

C. Tend to do Careless Mistakes  

The ADTP final examination paper conducted in May 2013  

showed the possibility of careless mistakes performed by the 

students.  Some examples taken from the students showed that 

they seemed to understand the mathematics concepts but they 

often fail to finish their work/problem correctly and hence 

unable to obtain full mark. 

Figure 6 shows student’s answer script in solving quadratic 

equation.  In solving the problem given, the student managed 

to see that the quadratic formula is required. The flow of the 

process is smooth until the student encounter the radical 

expression. Instead of factoring the radicand before removing 

the radical sign, the student removed the radical sign for each 

term separately. 

Fig. 6. Sample of student’s answer script with problem in 

solving radical expression 

 

 

 

The correct way to remove the radical sign has been found 

in student’s answer script shows in figure 7.   

Fig. 7. Sample of student’s answer script with no problem in 

solving radical expression 

 

Student has a problem to find the 

square root of a function involving 

trigonometric function. 

He/She 

managed to 

factorize the 

coefficient 

of 4. 

He/She realized 

that the usage of 

trigonometric 

formula is needed 

in order to 

factorize. 
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The student understands the concept on how to solve the 

mathematical problem. When it comes to examination, they 

seem to forget what they have learned and what they have been 

taught.  

The students made careless mistakes because they are 

unable to stay focused on the problem. This may be caused due 

to the strenuous time limitation under exam condition This 

may be caused due to the strenuous time limitation under exam 

condition. In normal condition, the students practice without 

any constraint on the time. With limited time given during the 

examination, the students not only have to solve the problem 

quickly but also have to write the solution in a shorter period 

of time. 

Figure 8 shows student’s answer script that the student was 

able to perform the scalar product. However, the student had 

mistakenly written the correct answer while evaluating the 

scalar product. Getting anxious and fear to fail the examination 

contribute also to the careless mistakes performed in 

mathematics examination.  

Fig. 8. Sample of student’s answer script with careless mistake 

in writing the correct answer. 

 

.  

D. Weak Foundation in Mathematics  

Some students portray weak foundation in Mathematics. 

This weakness inhibits the students’ ability to tackle higher 

thinking level questions. From the lecturers’ observation, in 

secondary school, the students were guided from one process 

to another ignoring the fact that the students probably did not 

understand why the process of solving is that way. In 

secondary school, students were geared towards passing the 

examinations, not exposed to complex procedures. 

In the example shows in figure 9, the student had been 

exposed to trigonometric ratio of cosine function, that is 

adjacent over hypotenuse. However, the student failed to 

understand the concept that �1 � ���� � 1. Hence, any value 

that appears from the diagram will be substituted in the ratio, 

leading to no output from the calculator. 

Fig. 9. Sample of student’s answer script with problem in 

understanding certain trigonometric concept 

 

Figure 10 shows student has problem in performing 

division of complex number.  This student tried to perform 

direct division on the right hand side of the complex number 

problem. The student did not seem to know that the 

denominator is made up of two independent terms, hence the 

direct division cannot be carried out.  

Fig.10. Sample of student’s answer script with problem in 

division of complex number 

 
 

The last answer script in Figure 11 shows that the student 

tried to solve an integration problem by using substitution 

method. Even from the first line, we can see that this student 

had placed his brackets wrongly. In the last few steps, this 

student substituted the boundary values without integrating the 

function.  
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Fig.11. Sample of student’s answer script with problem in 

understanding the concept of integration. 

 
 

 

IV.  CONCLUSION 

The students’ belief that mathematics is about learning 

through memorizing and about the main goal of getting the 

correct answers need to be changed. Mathematics is more than 

just solving problems. It inculcates the ability to relate 

thoughts and hence inventing new ideas. This study proposes 

the development and implementation of a new instructional 

method in enhancing the students’ thinking skills. The 

outcome of this study may enable the lecturers to identify the 

gaps in their instructional method and hence being able to help 

the students understand deeper the mechanics of engineering 

mathematics. 
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