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Abstract - The purpose of this research was to examinethe students’ Calculus I achievementby Problem-based Learning. This 
study is an action research which consisted 15 of first-year mathematicsPre-sevice student teachers who enrolled in the first 
semester of2016 from Sunandha Rajabhat University. The participants for this study were classified as students having 
problems to do the limit and continuity in the subject of Calculus I.The result shown that the students’ achievement was above 
the criteria of 50%. 
 
Index Terms  - CalculusI,Problem-based Learning.  
 
I. INTRODUCTION 
 
A traditional learning or a passive learningis the 
process of reading, listening, and lecturing by focusing 
on a content based from books or text books. These 
method has been widely using in Thailand. Teachers 
play an important role to transfer information. 
Meanwhile, students have to write and remember as 
much as they can in order to pass the exams.  
Consequently, they lack of self-directed learning, 
system thinking, and critical thinking. Moreover, 
mathematics is an abstract subject which is hard to 
deep understand. Many students feel bored when they 
study Mathematics with an old environment [1]. 
 
Problem-Based Learning (PBL) is a constructivist 
teaching approach has an influence on during teaching 
and learning process. Generally the PBL approach 
follows these steps [4][5][6]. 
 
 Teacher starts the lesson by giving the problem 

with in a class. 
 Then the students are separated into small groups. 

It may be 4-7 persons in a group. They discuss and 
identify what they know and what they need to 
know in order to solve the problem. 

 From there, they use various resources to collect 
information useful to solve the problems. 

 All students gather together in order to compare 
finding and draw conclusions. 

 The finished process may be a project, a 
presentation or a debate.    

 
Calculus I is the most important subject for the first 
year students in mathematics education. It is the 
prerequisite subject for calculus II and ordinary 
differential equation in the major of mathematics 
education at Suan SunandhaRajabhat University. If 
students cannot pass calculus, they might not graduate 
in 5 years.  The students think calculus I is very hard 
and abstract, they are not able to accomplish a deep 

understanding[2].Over 3 years of calculus I teaching 
experience by teacher-centered methods, I found that 
there have been many students who have not done as 
well on the limit and continuity because of many 
concepts and theories. Some of them are hard to 
understand.  As a result, it would be better taught by 
student-centered teaching strategies. Problem-based 
learning is a collaborative effort that empowers 
students to be critical thinkers and develop social 
skills, creative, and cognitive skills [4]. Moreover, this 
approach will enhance the 21st century skills of the 
students.   
 
II. RESEARCH OBJECTIVE 
 
To examine the students’ achievementof Calculus I by 
Problem-based Learning 
 
III. METHODOLOGY 
 
The participants consist of 15 of first-year 
mathematics Pre-sevice student teachers who enrolled 
in the first semester of2016 from Sunandha Rajabhat 
University in Thailand. They were selected based on 
their daily work in their worksheets and class tests that 
illustrated that had difficulties in doing the limit and 
continuity. 
 
The instruments consist of two parts which were the 
limit and continuity lesson plan by using 
Problem-based Learning and the 15 items test of limit 
and continuity with duration of 45 minutes. The test 
are 4 multiple choices, each correct answer earns 1 
point and wrong answer earns 0 point.These 
instruments were validated by three College 
Mathematics lecturers 
 
The duration of the experiment was five weeks, three 
hours per week. The test of the limit and continuity 
and questionnaire with open ended question were used 
for data collection tool on fifth week.  



International Journal of Management and Applied Science, ISSN: 2394-7926                                                 Volume-4, Issue-3, Mar.-2018 
http://iraj.in 

 The Study of Calculus I Achievement for Mathematics Pre-service Student Teachers at Suan Sunandha Rajabhat University by Problem-based Learning 
 

38 

IV. RESULTS  
 
The test consisted of fifteen questions involving of 
four choices and it related the limit and continuity. The 
achievement score have shown below: 
 

 
Table 1: Achievement Score of PBL Method 

 
From Table 1, found that the overall the average 
achievement score after using PBL was above the 
criteria of 50%.  The scores raged from 46.6% to 
73.3%. The mean and standard deviation of the scoreis 
8.73 and 1.33.  There are 12 students out of 15 pass the 
criteria of 50% that is 80 %. The two students can 
reach 11 which is the highest score. There are two 
students reach 10 score that is 66.6%, four students 
reach 9 score that is 60%, four student reach 8 score 
that is 53.3% and three students reach 7 score that is 
46.3%. 
 
IV. DISCUSSION AND CONCLUSION 
 
Theresults of the study indicated that the overall of the 
average achievement score after using Problem-Based 
Learning was 8.73 and the standard deviation was 
1.33. The average score was above the criteria of 50%. 
There are more than half students (80%)pass the exam 
and only the small number, three students (20%)did 
not pass the exam. In the same way as N. 
Khumsuwan[7] and W. Phumee [8], found that PBL 
approach in mathematics is an effective way to raise 
not only an achievement score but also enhance many 
important skills in everyday life. Students have higher 
achievement score after using PBL. They have more 
enthusiastic and more pursuit of knowledge. PBL is 
the powerful student-center that makes the students 
practice the skill of analysis reading. Conformto Y. 
Chaikampa[9] found that PBL promotes the students 
working in group smart student is able to help other 
students who are not good at mathematics. Then they 
can help each other to choose the best way to solve 
problems. This method stimulates the students to show 

their opinions and accept the different perspectives 
within a group and intergroup.Interchange and link 
information are the vital skills for 21st century. The 
students will have the skill of lifelong learning and 
PBL will change the old classroom environment to the 
new which is fun and promote their imagination. 
 
Five positive themes about PBL approach were 
categorized according to the open ended question 
“What is your comment about PBL approach in 
calculusI?”The Five themes were as follows: 
 
1. PBL stimulates the pursuit of knowledge. 
2. PBL promotes the self-directed learning. 
3. PBL develops the synthesis, critical, logical, and 

system thinking skills. 
4. PBL allows opportunity for working in group and 

promotes the communication skill. 
5. PBL motivates a lively classroom and it makes 

more curiosity of learning. 
 
The students have a positive attitude towards 
implement of PBL approach in limit and continuity. It 
also makes closer relationship in the group and a 
teacher because the teacher always gives them 
suggestions like friend not the one who control the 
rules.  
 
There are both positive and negative comments about 
the second question “Do you think the PBL is suitable 
for Thai students? Why or Why not.”  PBL is 
suitable for Thai students because most of them lack of 
pursuit of knowledge and familiar the teacher-center. 
They can use many sources for finding information but 
do not use it for acquiring the knowledge. PBL is the 
active learning which can lead them to use various 
resources in the right way. PBL can stimulate more 
system and logical thinking. Especially, PBL enhances 
self-directed learning.  PBL is not suitable for Thai 
students in present day because almost Thai students 
have not enough force for acquiring the knowledge 
and still waiting fed the education by teachers. 
Moreover, Thai education system does not promote 
the active learning because they still use an old method 
assessment which enhances the students learning by 
remembering to pass the exam. It is more useful if we 
use PBL approach at the elementary school instead of 
beginning use it in the university. 
 
SUGGESTIONS 
 
The further research should continue to examine PBL 
in other lessons of calculus and study the persistence 
in knowledge. Moreover, repeated measurement to see 
the development of problem-based learning. 
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