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Abstract 
 

This study was conducted to find the effectiveness of the remedial class to the students’ performance in Mathematical courses. Two ob-

jectives were highlight which are the active learning engagement among participants and the effectiveness of the remedial class. The 

respondents of this study is 169 semester one students of Diploma in Sciences. All students were involved in the first remedial class and 

the result of the students later was compared with the previous semester. The result shows there is improvement in students’ performance 

as the failure rate for that semester is lower compared to the previous one. Next, students who passed in Pre-calculus was divided into 

two groups for the next semester. The control group proceed with calculus I without second remedial class while the experimental group 

need to attend second remedial class. The result of these students in Calculus I later was collected and analyzed. The statistics shows 

there is slight improvement in failure rate for experimental group. Thus, it shows that multi-level remedial class is a new effective ap-

proach to improve students’ poor foundation in Mathematics. Besides, it is indirectly beneficial to the faculty and university as there will 

be less students who do not graduate on time.  
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1. Introduction 

Mathematics is an important subject to all students, no matter 

what field they are studied. Many people have argued about the 

importance of this subject to different fields such as accounting, 

applied science and engineering. Some said that Mathematics is 

not supposed to be a part of their programme’s syllabus as the 

existence has negatively affect the students’ result. Besides, there 

are some of them said that Mathematics does not give any benefit 

to the students and should only be taught during school.  However, 

some researcher has denied the argument and found that Mathe-

matics is very important to everyone whether they are not students 

or not. According to [1], learning and studied Mathematics is sig-

nificant action since it is highly related to both academic and ca-

reer opportunities. Besides, they believe that the Mathematical 

skills are very helpful for future career enhancement. In Universiti 

Teknologi MARA (UiTM) Perak Branch, Tapah Campus, we find 

that students of Diploma in Sciences were having problem in 

Mathematical courses such as Pre-Calculus and Calculus 1. Most 

students think that these courses are burdensome and affecting 

their Integrated Cumulative Grade Point Average (iCGPA) nega-

tively. Besides, they keep questioning about the relevance of these 

courses in their program’s study plan. The students did not realize 

that Mathematical courses are important to science and its proper-

ties are needed as basic requirement for all science, as mentioned 

by [2] in their study. Over time, their attitude over these courses 

are worsen and consider the subjects are just necessities to gradu-

ate. 

As a well-known university, UiTM is very concern about two 

things which are high-failure rate and the Graduates on Time 

(GOT). Because of that reasons, the hot topic discussed by the top 

management is about the high failure rate in Mathematical courses. 

Two out of three Mathematical courses offered to science students 

are always on the list of subjects that achieved failure rate more 

than 25%. Not only UiTM, educators in other higher learning 

institutions also had seriously debated about the high-failure rate 

in Mathematical courses. For instance, some private universities 

are having high failure rate in both Business Mathematics and 

Business Statistics that was taught for management students. Be-

sides, some of the students could not graduate on time because of 

these two subjects. This issue has become a huge concern as it is 

getting more serious over time. As for UiTM, the Pre-Calculus 

and Calculus 1 subjects that was offered to science students in 

UiTM have been in the list of high failure rate for a few semesters 

consecutively. Some put the fault on the lecturers and some said 

that the students are very weak. However, pointing finger on each 

other is not a solution, so it will not solve the problem. In addition, 

these two subjects are pre-requisite subjects and the failure in any 

of this course might lead to a bigger problem. Generally, when 

students failed any pre-requisite courses, the chances of extension 

of study period is very high. Thus, it definitely will affect the sta-

tistics of GOT for students of Diploma in Sciences and give a 

huge blow to the faculty itself.  

From the past research, [3] find that the main problem among 

science students is the poor foundation in basic Calculus and have 

recommended a remedial class as an approach to improve the 

students’ performance. This approach was supported by [4] that 

mention remedial class as one of the reliable approaches in learn-

ing process since they find that students face difficulties to carry 

the fundamental knowledge. However, the question is whether this 

approach is effective or not. Thus, this study has been conducted 

to find the effectiveness of the suggested approach. Following are 

the research objectives and research questions of this research: 

http://creativecommons.org/licenses/by/3.0/
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1.1. Research Objectives 

1. To conduct a multi-level remedial class that supports peer-

reviewed active learning engagement. 

2. To find the effectiveness of the multi-level remedial class in 

reducing failure rates in Mathematics courses among science 

students. 

1.2. Research Questions 

1. What are the content of the learning module use for the mul-

ti-level remedial class? 

2. What are the statistics of students answering all the questions 

during the multi-level remedial class? 

3. What is the percentage of failure rate for Pre-calculus after 

the first remedial class conducted? 

4. What is the percentage of failure rate for Calculus I for stu-

dents who attend two remedial class?  

5. What is the percentage of failure rate for Calculus I for stu-

dents who attend only one remedial class?  

1.3. Significance of This Study 

1. The management could use this important information in 

planning the various academic programs in UiTM. 

2. The finding could give important inputs to Mathematics lec-

turers in improving their approach for weak students. Mean-

while, it will help students to have early preparation for up-

coming semester. 

3. The researchers could use the finding as a guideline for future 

improvement in their research. 

2. Literature Review 

Mathematical courses such as Pre-Calculus, Calculus I and Calcu-

lus II are the common subjects that received extra attention in 

higher learning institutions. These subjects are offered in most of 

the programs taught at university level and caused a huge problem 

as it still not improving after implementation of all sort of strate-

gies. The strategies included extra class, Mathematics clinic, extra 

exercises, Mathematics’ consultation hour and etc. Even after the 

implementation of all these approaches, the high failure rate in 

Mathematics still remained. Therefore, UiTM has put an extra 

attention on these subjects to ensure that the students will passed 

this subject and graduate on time. An extra action is necessary 

since there are some students that extended their study for another 

one year only because they still do not pass the Mathematical 

courses. A research by [5] has reported that the failure rate of 

diploma students at UiTM Sarawak is more than 30% and it is not 

only happened in the faculty of Mathematics. According to [6], the 

high failure rate of Mathematical courses also happens among 

engineering students. This problem has become crucial as it is not 

only among science students but also involved the students from 

different backgrounds. Besides that, a study by [7] conducted in 

Universiti Teknologi Malaysia (UTM) also has reported that they 

are facing difficulties in teaching and learning of Calculus.  

The high failure rate in Mathematical courses are generally con-

nected to the basic foundation of Mathematics. Students generally 

learn the basic of Mathematics during school. So, the weakness of 

approach used during school has fully impact university students’ 

understanding. Instead of that, we find that some methods taught 

by schools’ teachers focused on the answer only instead of the 

correct techniques to get the answer. Because of that, university 

students find that it hard to carry the fundamental knowledge as 

they learn more about the subject. In addition, they are getting 

more confused and lost their direction on this subject. In [8] men-

tioned that students who perform poorly in the basis Calculus 

examination at university had perform poorly in their SPM Addi-

tional Mathematics too.  For that reason, in [3] has suggested three 

methods to handle this issue. Firstly, students need to change their 

mindset on this course and cooperate well during the learning 

process. Next, students need to consult their lecturers whenever 

they have any problem related to Mathematics. Lastly, the sug-

gested to set up a remedial class for new students as a way to im-

prove their foundation in Mathematics. Among the three suggest-

ed methods, remedial class is an ideal approach since the other 

two methods are hard to control. Besides, mindset needs mental 

motivation and continuous support from surrounding people, not 

only lecturers. Besides, the second approach was continually im-

plemented by all lecturers in all institutions.    

Remedial class was introduced to improve the performance of 

students who are not ready for the university-level syllabus. Ac-

cording to [9], instructor of Mathematics remedial class has high-

light three challenges during their lesson. The first one lacks con-

ceptual understanding of Mathematical principles, the conse-

quences of the early use of calculator, and the lack of confidence 

in students due to private tutoring services. Therefore, conducting 

a remedial class is an effort in education to overcome the weak 

students in particular courses [10]. Instead of that, in [11] also 

stated that about 76% of 25 universities in Spain has conducted 

foundation or remedial class as a way to reduce new students’ 

failure. This activity is a collaborative work between university 

and secondary school to prepare students for university-level les-

son. Therefore, this research aims to determine the effectiveness 

of the remedial class on Diploma in Sciences students in UiTM 

Perak Branch, Tapah Campus. 

3. Methodology 

This study conducted to provide a well-designed module as an 

approach to improve basic foundation of Mathematics among 

science students. The aims of this research are to conduct an effec-

tive remedial class and reduce the failure rate in Mathematical 

courses. Therefore, a multi-level remedial class was designed for 

science students in UiTM Perak Branch, Tapah Campus to find 

the effectiveness of this approach. 

3.1. Population 

The respondents of this study are the semester 1 students of Di-

ploma in Sciences for semester December 2016 to March 2017. 

There are 169 students from different background and skills. 

3.2. Data Collection Procedure 

The research begins with the development of two set of modules 

for the multi-level remedial classes. The content of both of the 

modules was designed based on the result from [3]. A study has 

previously conducted to ensure the suitability of the content with 

respondents. The first module was designed for the first remedial 

class which is involved science students that will sit for subject 

Pre-Calculus (MAT133) in current semester. The students’ answer 

for the first module was collected to answer the first research ob-

jective which is about the active learning engagement. At the end 

of the semester, the respondents’ result was collected and analyzed. 

Next, the second remedial class was conducted in the next semes-

ter using the second module that was designed relevant to the 

subject taken for that semester which is Calculus I (MAT183). In 

this stage, the respondents were divided into two groups. One 

group became the control group and do not attend the second re-

medial class. While, the second group became the experimental 

group and attend both of the remedial class. At the end of the se-

mester, the result of these two groups of respondents will be com-

pare and analyze to determine the effectiveness of the module and 

remedial class. Fig. 1 shows the flow of the research. 
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Fig. 1: Research flowchart 

3.3. Data Analysis Procedure 

The analysis of the result of the students was generated from Mi-

crosoft Excel. The students’ learning engagement was measured 

by checking the number of questions answered. Through the sub-

mission, we able to determine whether the remedial class was 

welcome by students or not. Meanwhile, the effectiveness of the 

remedial class was measured through the students’ result. The 

result was compared with the previous result of students who nev-

er attend remedial class. 

4. Results and Discussion 

The result shows that the first remedial class has received positive 

feedback from students as all 169 students willing to participate 

and be respondents of this study.  

The first remedial class was handling by an instructor whom also 

an experience lecturer. After a short discussion on the highlighted 

topics, students were given a set a question to be answered and 

submitted. From the submitted exercises, this study measured the 

active learning engagement of students. It was found that about 

36% of the respondents has answered all the questions given, 52% 

answered more than half and the rest answered less than half. The 

figures shown that most students are working hard to improve 

their basic foundation in Mathematics and only 12% of the stu-

dents could not answer even half of the questions. However, they 

did answer some of the questions and participate in the class. 

From another perspective, we can say that this small group of 

students might be the one that have really poor basic of Mathemat-

ics and a slow learner. This finding was agreed by [9] that men-

tioned students that entering university come from different back-

grounds such as those who only know to follow formula, those 

who unable to solve problem without the aid of calculator and 

those who simply lack of self-confidence. Thus, it became a new 

challenge for university lecturer in assist these students. 

Next, in order to measure the effectiveness of the first remedial 

class, this study collected the result of the students who joined the 

first remedial class. Then, the result was compared with the previ-

ous intake result which are the result of semester December 2015-

March 2016. Fig. 2 shows the comparison of passed percentage of 

the related semester. Passed percentage represent the percentage 

of students who get grade C to A+. 

 
Fig. 2: Comparison of final examination passed percentage pre-calculus  

 

The chart above shows that there is an increment in the percentage 

of passed between examination March 2016 and March 2017. 

Even though the increment is only 1.74%, it still shows that there 

is a positive impact of the remedial class in Pre-calculus. Besides, 

the figure also shows that the failure rate also has decrease com-

pare to the previous semester. Fig. 3 shows the comparison of 

failure rate in the two semesters. 

 
Fig. 3: Comparison of failure rate pre-calculus  

 

Next, the result of second remedial class was measured based on 

the respondents’ result in Calculus I. Students of Diploma in Sci-

ences who already passed Pre-calculus need to take Calculus I in 

their second semester. To ensure that students do not fail this sub-

ject, second remedial class was designed and conducted in the 

early semester. Students were divided into two groups which are 

control group and experimental group. Control group involved 

students who attend only the first remedial class while experi-

mental group involved those who attend both remedial classes. 

The result of Calculus I for both groups later was compared and 

used to determine the effectiveness of the second remedial class.  

Fig. 4 shows the comparison of passed percentage for control 

group and experimental group. It shows that students who attend 
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the second remedial class has higher chances to pass the subject. 

Besides, the failure rate of students in experimental group is 

slightly lower than control group. The figure was shown in Fig. 5. 

When the failure rate is lower, students has a lower chance to fail 

the subject and lower possibilities to extend their study. Therefore, 

faculty do not have to worry about Graduates on Time of their 

students. 

 
Fig. 4: Comparison of final examination passed percentage Calculus I 

 

 
Fig. 5: Comparison of failure rate Calculus I  

5. Conclusion 

In conclusion, the multi-level remedial class introduced in this 

study has positive impact on the students’ performance in Mathe-

matical courses.  

The first research objective was achieved when the remedial class 

received active learning engagement from the students. 169 stu-

dents have cooperated in the study and try to improve their foun-

dation in Mathematics for the whole two semesters. The imple-

mentation of multi-level remedial class was a good choice as stu-

dents of Diploma in Sciences have pre-requisite Mathematical 

courses such as Pre-calculus and Calculus I. It was found that 

about 36% of the respondents has answered all the questions given 

and 52% answered more than half and the rest answered less than 

half. This figure shows the support given by students in improving 

their basic foundation in Mathematics. Besides, the module was 

well-designed based on the finding in [3].  

From previous studies, researchers have recommended remedial 

class as an approach to improve students’ foundation. However, 

since the Mathematical courses for Diploma in Sciences are pre-

requisite courses, this research propose a multi-level remedial 

class to provide extra support for all students and reduce the num-

ber of students that do not graduate on time. First remedial class 

conducted to prepare students before taking Pre-calculus, while 

second remedial class to prepare students who are going to sit for 

Calculus I. By providing this remedial class in the early semester, 

it helps students to improve their basic foundation and prepare 

themselves for the semester. The multi-level remedial class shown 

a positive feedback as both results in Pre-calculus and Calculus I 

were improving. The failure rate of the students who participate in 

the first remedial class is much lower than the previous semester. 

In addition, the failure rate of students from experimental groups 

is slightly lower compare to control group. Thus, it shows that this 

multi-level remedial class has positive impact on students’ per-

formance. 

For future improvement, we would like to suggest the implication 

of multi-level remedial class to any other programmes especially 

for the one that have pre-requisite Mathematical courses. It is 

because students will be given opportunity to receive gradual help 

from an experience instructor in the early semester. This remedial 

class definitely will benefit both the students and the faculty itself. 
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