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Abstract- This research aimed to determine that improving the 

mathematical problem solving ability of students through the 

PBL model is better than traditional learning. This research is a 

quasi experimental research. Sampling method is using random 

sampling method that is from tenth grade at State Senior High 

School 7 of Medan selected two classes as sample which subjected 

to random treatment of one as control class that is X2 and the 

other as experimental class that is X5. Eksperimental class is 

using PBL model and control class is using traditional learning.  

Inferensial statistic analysis was performed by Independent 

Sample t-Test. The math subject is system of linear equations 

with two variables. Based on the research, it was found that the 

significance value for mathematical problem solving ability in the 

experimental and control classes is 0.00. Because  0.00 < 0.05 then 

H0 is rejected, So improving the mathematical problem solving 

ability through the PBL model is better than traditional learning. 

It was concluded that improving the mathematical problem 

solving ability through the PBL model is better than traditional 

learning. 
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I.  INTRODUCTION 
 Problem is the gap between expectations with reality, 
between what they want or what is intended with what is 
happening or facts. The problem is a creation, in which an 
individual who faces it felt the need to solve or want to solve 
[1]. The students' mathematical problem solving abilities in 
PISA and TIMSS did not show good performance, and was 
below the average of international mathematics problem 
solving abilities in both test [2]. According to the NCTM [3] 
that the problem-solving ability is not just a goal of learning 
mathematics but also a major tool to perform or work 
mathematically. 

 Traditional methods of teaching mathematics have been 
found to be very defective and full of many inadequacies that 
do not allow students to actively construct their own 
mathematical knowledge [4]. Failures in school mathematics 
are largely associated with teaching traditions that are Not in 

accordance with the way most students learn [5]. Kwon, Park 
& Park [6] concluded that traditional math education was 
intended to focus mostly on convergent thinking in which a 
student memorized existing mathematical rules and theorems 
and then applied them to problems to find one exclusive 
solution rather than to apply these rules and theorems in new 
and different ways. 

 The low ability of mathematical problem-solving is due to 
the use of traditional learning. Therefore, the solution needed 
to improve these higher order thinking skills is the use of an 
effective learning model. Concretely learning model can be 
implemented to improve students‟ high-level thinking ability 
in solving mathematical problem [7]. Moffit [8] said that the 
problem-based learning is an approach to learning that uses 
real-world problems as a context for students to learn about 
critical thinking and problem solving skills as well as to 
acquire the knowledge and concepts are the essence of the 
subject matter. Problem-based learning helps students develop 
Reviews their thinking and problem solving skills, learn 
authentic adult roles, and Become independent learners [9]. 

II. MATHEMATICAL PROBLEM SOLVING ABILIT 
Mathematical problem solving as the process of 

interpreting a situation mathematically, the which usually 
involves several iterative cycles of expressing, testing, and 
revising mathematical interpretation and of sorting out, 
integrating, modifying, revising or refining clusters of 
mathematical concepts from various topics within and beyond 
mathematics [10]. In the discipline of mathematics, the use of 
problem solving skills has been extremely important and 
highly influential. Problem solving is the foundation of all 
mathematical and scientific discoveries ". In the disciplines of 
mathematics using problem solving skills have a very 
important influence. Problem solving is the foundation of all 
mathematics and the process of discovering new knowledge 
[11]. 
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 In this study, we followed the features developed by Polya. 
Polya [12] there are four steps in solving the problem, namely: 
(1) understand the problem: in this activity is to formulate: 
what is known, what is asked, whether the information 
sufficient, condition (condition of) what should met, restate 
the original problem in a more operational (solvable). (2) 
planning the solution: the activities carried out in this step is 
trying to find or recall issues you've solved that has 
similarities with the properties that will be solved, look for 
patterns or rules, draw up resolution procedures. (3) 
implement the plan: the activities in this step are performs the 
procedures that have been created in the previous step to the 
settlement. (4) to re-examine the procedures and results of the 
settlement: activities in this step is analyzing and evaluating 
whether the procedures applied and the results obtained are 
correct, whether there are other procedures that are more 
effective, whether procedures have created can be used to 
solve similar problems, or whether the procedures 
generalizations can be made. 
 

III. PROBLEM BASED LEARNING (PBL) 

 Problem-based learning is a learning approach where 
students work on authentic problems with a view to construct 
their own knowledge, develop inquiry and higher level 
thinking skills, and develop independence and confidence [9]. 
Problem-based learning model can be interpreted as a series of 
learning activities, with emphasis on the process of resolving 
the problems faced scientificall [13]. 
 There are five stages of PBL: (1) student orientation at 
issue; (2) organize the students to learn; (3) guiding the 
investigation of individual and group; (4) develop and present 
the work and (5) analyze and evaluate the problem-solving 
process [14]. Advantages of problem-based learning: 1) 
Classes are student-centered instead of being teacher-centered.  
2) This learning model develops self-control instudents. It 
teaches making plans prospectively, facing realities and 
expressing emotions. 3) This model enables students to see 
events multidimensionally and with a deeper perspective.  4) It 
develops students‟ problem-solving skills. 5) It encourages 
students to learn new materialsand concepts when solving 
problems. 6) It develops sociability levels and communication 
skills of students by enabling them to study andwork in a 
team.  7) It develops students‟ high level thinking/critical 
thinking and scientific thinking skills. 8) It unites theory and 
practice. It allows students both to merge their old knowledge 
with new knowledge and to develop their judging skills ina 
specific discipline environment. 9) It motivates learning for 
both teachers andstudents.  10) Students acquire the skills of 
time management, focusing, data collection, report preparation 
and evaluation [15]. 

IV. METHOD 
A. Sample and Data Analysis 

 This research was a quasi experimental research. Sampling 
method is using random sampling method that is from tenth 

grade at State Senior High School 7 of Medan selected two 
classes as sample which subjected to random treatment of one 
as control class that is X2 and the other as experimental class 
that is X5 which consists of 64 students. Eksperimental class is 
using PBL model and control class is using traditional 
learning.. The instrument of the research using essay test  
which consists of a test of mathematical problem solving 
ability has 5 questions. Both of test given previously and after 
doing that, this thing is done to get impove in the mathematical 
ability.  Data analysis is begun by determine normalized gain 
on ability problem solving students‟ mathematics for 
experiments and control class. To do that is using Meltzer 
Formula [16].  

<g> = (<Sf> - <Si>)/(100 - <Si>) 
where <Sf> and <Si> are the final (post test) and initial (pre 
test). Criteria is defined as: (a) (<g>) > 0.7 is “High-g”; (b) 0.7 
≥ (<g>) ≥0.3 is "Medium-g"; (c) (<g>) < 0.3 is "Low-g". Next 
step are normality and homogeneity test on normalized gain 
that normalization of each by using Kolmogorov – Smirnov 
test (K-SZ) and Leneve test. For testing hypothesis is done 
different test on gain normalized data either problem solving 
ability. All of counting are using software Microsoft Excel 
2007 and IBM SPSS 23.0. Hypothesis testing using 
independent sample t-test through gain score of mathematical 
problem solving ability 

B. Hypothesis Testing 

Hypothesis testing using independent sample t-test through 
gain score of mathematical problem solving ability. The Null 
Hypothesis is improving the mathematical problem solving 
ability of students through the PBL model is same as 
traditional learning and the Alternative Hypothesis is 
improving the mathematical problem solving ability through 
the PBL model is better than traditional learning by 
significance= 0.05. if significance score < then Null 
Hypothesis is rejected [17,18]. 
 

V. RESULTS 
 After using Microsoft Excel 2007, the data obtained in this 
study is derived from the pre-test and post-test on the subject 
in system of linear equations with two variables. The 
mathematical problem solving ability scores obtained from the 
test are presented in Table 1 and Table 2 as follows: 
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TABLE 1. Test Result and Gaining Scores of Mathematical Problem Solving 
Ability in Experimental Class 

Subject 

Score 

 
Criteria 

Pre 

Test 

Post 

Test 
Gain <g> 

SE-19 69.23 92.31 23.08 0.75 High-g 
 

SE-31 69.23 92.31 23.08 0.75 High-g 
 

SE-12 66.15 89.23 23.08 0.68 Medium-
g 

SE-23 66.15 89.23 23.08 0.68 Medium-
g 

SE-32 66.15 89.23 23.08 0.68 Medium-
g 

SE-29 64.62 87.69 23.07 0.65 Medium-
g 

SE-09 64.62 87.69 23.07 0.65 Medium-
g 

SE-21 63.08 86.15 23.07 0.62 Medium-
g 

SE-07 63.08 86.15 23.07 0.62 Medium-
g 

SE-17 63.08 84.62 21.54 0.58 Medium-
g 

SE-11 63.08 84.62 21.54 0.58 Medium-
g 

SE-03 61.54 83.08 21.54 0.56 Medium-
g 

SE-25 61.54 81.54 20.00 0.52 Medium-
g 

SE-15 61.54 81.54 20.00 0.52 Medium-
g 

SE-14 61.54 80.00 18.46 0.48 Medium-
g 

SE-24 60.00 80.00 20.00 0.50 Medium-
g 

SE-10 60.00 80.00 20.00 0.50 Medium-
g 

SE-18 60.00 78.46 18.46 0.46 Medium-
g 

SE-01 60.00 76.92 16.92 0.42 Medium-
g 

SE-30 60.00 76.92 16.92 0.42 Medium-
g 

SE-08 60.00 76.92 16.92 0.42 Medium-
g 

SE-22 60.00 76.92 16.92 0.42 Medium-
g 

SE-04 58.46 75.38 16.92 0.41 Medium-
g 

SE-16 58.46 75.38 16.92 0.41 Medium-
g 

SE-13 58.46 75.38 16.92 0.41 Medium-
g 

SE-27 58.46 75.38 16.92 0.41 Medium-
g 

SE-26 55.38 73.85 18.47 0.41 Medium-
g 

SE-28 55.38 73.85 18.47 0.41 Medium-
g 

SE-06 55.38 73.85 18.47 0.41 Medium-
g 

SE-20 53.85 72.31 18.46 0.40 Medium-
g 

SE-02 53.85 72.31 18.46 0.40 Medium-
g 

SE-05 46.15 67.69 2.54 0.40 Med.-g 

TABLE 2. Test Result and Gaining Scores of Mathematical Problem Solving 
Ability in Control Class 

Subject 

Score 

Criteria Pre 

Test 

Post 

Test 
Gain <g> 

SE-26 75.38 93.85 18.47 0.75 High-g 
 

SE-23 73.85 89.23 15.38 0.59 Medium-
g 

SE-08 73.85 87.69 13.84 0.53 Medium-
g 

SE-25 72.31 87.69 15.38 0.56 Medium-
g 

SE-32 72.31 87.69 15.38 0.56 Medium-
g 

SE-14 70.77 86.15 15.38 0.53 Medium-
g 

SE-15 70.77 86.15 15.38 0.53 Medium-
g 

SE-16 69.23 86.15 16.92 0.55 Medium-
g 

SE-17 69.23 86.15 16.92 0.55 Medium-
g 

SE-18 66.15 83.08 16.93 0.50 Medium-
g 

SE-11 66.15 83.08 16.93 0.50 Medium-
g 

SE-03 64.62 81.54 16.92 0.48 Medium-
g 

SE-31 64.62 80.00 15.38 0.43 Medium-
g 

SE-15 64.62 78.46 13.84 0.39 Medium-
g 

SE-27 63.08 78.46 15.38 0.42 Medium-
g 

SE-13 63.08 78.46 15.38 0.42 Medium-
g 

SE-21 63.08 78.46 15.38 0.42 Medium-
g 

SE-07 63.08 75.38 12.31 0.33 Medium-
g 

SE-17 61.54 73.85 12.31 0.32 Medium-
g 

SE-30 61.54 73.85 12.31 0.32 Medium-
g 

SE-19 61.54 72.31 10.77 0.28 Low-g 
 

SE-28 61.54 72.31 10.77 0.28 Low-g 
 

SE-06 60.00 72.31 12.31 0.31 Medium-
g 

SE-20 60.00 7077 10.77 0.27 Low-g 
 

SE-02 60.00 70.77 10.77 0.27 Low-g 
 

SE-05 60.00 70.77 10.77 0.27 Low-g 
 

SE-12 58.46 69.23 10.77 0.26 Low-g 
 

SE-22 58.46 69.23 10.77 0.26 Low-g 
 

SE-04 58.46 69.23 10,77 0.26 Low-g 
 

SE-16 56.92 58.46 1.54 0.04 Low-g 
 

SE-09 56.92 58.46 1.54 0.04 Low-g 
 

SE-29 55.38 58.46 3.08 0.07 Low-g 
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After Using Microsoft Excel 2007 and IBM SPSS 23.0, the 
recapitulation and significance score of test results and gaining 
scores of mathematical problem solving ability is presented in 
Table 3 as follows: 

 
TABLE 3. Recapitulation of Test Result Average and Significance in 

Mathematical Problem Solving Ability 
 

Class 
Pre test 

average 

Post test 

average 

<g> 

averag

e 

Criteria 

Signifi

cance 

score 

Experimental 
class 60.58 80.53 0.52 Medium-

g 0.00 Control 
class 64.28 77.12 0.38 Medium-

g 

According Table 3. the significance score is 0.00. it show that 
significance score < It means that Null Hypothesis is 
rejected. So, Alternative Hypothesis is accepted means 
improving the mathematical problem solving ability through 
the PBL model is better than traditional learning. 

VI. DISCUSSION 
 Padmavathy and Mareesh [19] Findings of the study 
revealed that problem based learning had effect in teaching 
mathematics and improve students understanding, ability to 
use concepts in real life. The results of this study shown that 
both mathematical problem solving ability who were taught by 
Problem Based Learning (PBL) is better than students taught 
with Traditional Learning. It can be proven by the results of 
the study. the <g> average of mathematical problem solving 
ability through PBL model (experimental class) is higher than 
students taught by Traditional Learning (control class), it is 
0.52 > 0.38. (Ajai.  et al , 2013) [20] in his research showed 
that students taught using problem-based learning is achieved 
is significantly higher than those taught using the usual 
learning. 

VII. CONCLUSIONS 
Based on the results and discussion it was concluded that 

improving the mathematical problem solving ability of 
students through the PBL model is better than traditional 
learning. In addition, this study proves that PBL model can 
improve mathematical problem solving ability. 
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