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1. INTRODUCTION 

Education plays a very important role in realizing a generation 

of potential and quality nation. Education serves to help 

students develop themselves related to the development of their 

potential, skills and personal characteristics in a positive 

direction for themselves and their environment. 

Improving the quality of education is an interesting thing 

to always examine especially mathematics education. In the 

world of mathematics education needs to be given to all 

students starting from elementary school to equip students 

with the ability to think logically, analytically, systematically, 

critically, and creatively, as well as the ability to cooperate. 

These competencies are needed so that students can develop 

into human beings who are qualified and able to answer the 

challenges of an ever-changing era. One reflection of the 

quality of education in schools is the learning outcomes of 

students achieved by meeting the Minimum Completion 

Criteria (KKM) determined by the school concerned. Thus the 

learning outcomes of students in a particular subject is one 

indicator of the quality of education in the school concerned. 

In line with developments in education and technology 

today, it should be able to support the improvement and  

 

 

 

progress of the quality of education in schools. But in reality, 

mathematics is a frightening lesson in the midst of increasingly 

advanced Indonesian education. Various models and learning 

methods have been used by the teacher to convey the subject 

matter, but still mathematics is difficult to understand and less 

attractive to some students. The lack of interest of students in 

mathematics will affect the success in learning mathematics. 

This causes the lack of enthusiasm of students to learn, 

students tend to be quiet and reluctant to raise questions or 

opinions, so students often experience difficulties and mistakes 

in solving a mathematical problem, especially in applying 

mathematical formulas. If this is not considered in the learning 

process, it can be ascertained that understanding of 

mathematical concepts will be lacking and lead to low learning 

achievement which ultimately results in low quality education. 

In addition, the low interest of students in mathematics 

learning can be triggered because of the lack of innovation that 

is raised in learning, for example by using learning media. As 

instructors, educators need to create a conducive learning 

atmosphere for students to learn well, one of them is by utilizing 

technological developments for the use of appropriate and 

appropriate learning media in increasing students' interest in 
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learning so that they can obtain good learning outcomes. 

Based on information from the seventh grade mathematics 

study teachers in SMP Negeri 5 Mandai, most students still 

have not achieved mastery learning because they lack an active 

role in the learning process. Most students are not actively 

involved in the learning process so they do not understand the 

material explained. As a result, students are not able to achieve 

mastery learning. Therefore, there is a need for appropriate 

learning models and strategies in accordance with the 

conditions of students to create a conducive learning 

atmosphere. Educators are required to be able to manage the 

learning process so that students have the desire to learn. 

The conducive learning atmosphere can be achieved by 

applying a learning model that makes students as the center of 

learning activities or in other words learners-oriented learning 

so that students can be active and understand the concepts of 

the material being taught. One learning model that can be 

applied to support student-oriented learning is the Problem 

Based Learning (PBL) model. PBL is an innovation in learning 

that allows students to optimize their thinking skills through a 

systematic group work process so that students can empower, 

sharpen, test, and develop their thinking skills on an ongoing 

basis (Tan in Rusman, 2013). In addition, Margetson stated that 

the PBL curriculum helps to improve the development of lifelong 

learning skills in an open, reflective, critical, and active learning 

mindset. PBL curriculum facilitates the success of problem 

solving, communication, group work, and interpersonal skills 

better than other approaches (Rusman, 2013). Thus, the 

Problem Based Learning model can be one solution to 

encourage students to think and work which then triggers the 

willingness of students to ask questions that have not been 

understood so that an active and creative learning atmosphere 

can be formed.  

In order for the learning process of mathematics to be 

meaningful, contextual and not boring learning strategies are 

needed that can involve students actively and enable students 

to be able to use the knowledge they have to construct new 

knowledge. One solution that can be applied is to use learning 

media in the form of animation media. Learning with animation 

media aims to arouse the interest of students in learning and 

facilitate educators in delivering learning material. Based on 

research conducted by Nasir (2017) learning with animation 

media is effective in increasing students' interest and learning 

achievement in mathematics learning. The results showed that 

the average gain normalized mathematics learning achievement 

of students was 0.71, the score was at high criteria. The 

probability value from the analysis of one sample t-test is 0,000 

< α = 0,050, meaning that H0 is rejected. From these two things 

it can be said that the mathematics learning achievement of 

students after being taught using animation media experienced 

a high increase.  

As a media, animation meets the requirements to be used 

as learning media. Animation media was chosen because this 

media has characteristics that are able to arouse the interest of 

students to learn, which are interesting shapes and colors, 

trigger the interest of students to learn, and most importantly 

can clarify the concepts of the material taught to students. 

In addition, based on the research conducted by Akmal 

(2015) regarding the effect of the problem based learning model 

with the help of computer animation media on the learning 

process on student learning achievement showed an increase in 

student learning outcomes which was significant at 81%. Other 

research on the application of the problem based learning model 

with the help of animation media in the learning process 

conducted by Putra (2016) which shows the influence of the 

application of problem based learning models with the help of 

animation media with student learning outcomes in the pre-test 

obtained an average of 43, 50 while the post-test obtained an 

average of 83.33 which indicates an increase in student 

achievement after the problem based learning model is applied 

with the help of animation media in the learning process.  

Based on the description above, the authors are motivated 

to conduct research with the title "The Effectiveness of Problem 

Based Learning Model with the Assistance of Animation Media 

on Tetragon Material to the Students Mathematics Learning 

Achievement of Grade VII SMP Negeri 5 Mandai". 

1.1 Formulation of The Problem 

Based on the above background, the problem statement in 

this study can be stated as follows: (1) What is the Problem 

Based Learning model with the help of effective animation 

media on the learning achievement of Grade VII students of 

SMP Negeri 5 Mandai on tetragon material? ; (2) How is the 

effectiveness of the Problem Based Learning model with the help 

of animation media on the learning achievement of Grade VII 

students of SMP Negeri 5 Mandai on tetragon material? 

1.2 Research Purposes 

Based on the problem and problem solving formula, the 

purpose of this study are as follows: (1) To determine the 

effectiveness of the Problem Based Learning model with the help 

of animation media on the learning achievements of class VII 

students of SMP Negeri 5 Mandai; (2) To measure the 

effectiveness of the Problem Based Learning model with the help 

of animation media on the learning achievement of Grade VII 

students of SMP Negeri 5 Mandai. 

1.3 Benefits of Research 

The benefits expected from the results of this study are as 

follows: (1) For students, learning mathematics using the 

Problem Based Learning (PBL) model with animation media will 

be more innovative and fun which gives a positive influence on 

students' learning interest in mathematics; (2) For educators, 

the results of this study can be used as consideration in 

innovating mathematics learning in the classroom so that they 

can develop their professional skills in teaching; (3) For schools, 

the results of this study will contribute positively to the progress 

of the school in order to improve and improve the quality of 

learning, especially mathematics subjects and generally all 

subjects in school.  

1.4 Term Limit 

To provide an overview of the problems to be examined, a 

term limitation is needed to limit the meaning of the terms 

associated with this research. Some limitations of the terms 

that need to be explained are as follows: (1) The effectiveness of 

this research is intended as a success or usefulness of the 

Problem Based Learning (PBL) model with the help of animation 

media on student learning achievement. The effectiveness of 

this learning is indicated by the learning achievement of 

students taught through PBL models with the help of animation 

media to achieve learning completeness in accordance with the 

specified Minimum Completion Criteria (KKM) and significant 

improvement in learning achievement between pre-test and 

post-test; (2) Problem Based Learning (PBL) model is a learning 
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model that involves students to learn knowledge related to the 

problem and at the same time have the skills to solve a problem; 

(3) Animation media is a mathematical learning media that 

contains a collection of images that are processed in such a way 

as to produce a movement that impresses life and stores 

learning messages; (4) Learning achievement is the score 

obtained by students in the mastery test of teaching materials 

conducted before and after mathematics learning using the 

Problem Based Learning (PBL) model with the help of animation 

media.  

 

2. RESEARCH METHODS 

2.1 Type and Design of Research 

This type of research is Pre-experimental with quantitative 

methods. This study uses treatment on the object of research 

involving one class group as an experimental class without 

control variables. The treatment in question is by applying the 

problem based learning model with animation media.  

The design of this study is in the form of One Group 

Pretest-Posttest Design as presented in the following table: 

Table 1. One Group Pretest-Posttest Design 

Pre Test Treatment Post Test 

T1 X T2 

Information: 

T1 : Pre test, test before treatment 

T2 : Post test, test after treatment 

X  : Problem based learning model with the assistance 

of animation media   

2.2 Location and Research Time 

The research was conducted in Class VII-A of the Middle 

School 5 Mandai for the year of 2017/2018 which was located 

at Jalan Poros Makassar-Maros. The time of the study was 

carried out in the even semester of the academic year 

2017/2018 precisely on April 9 to May 1, 2018.  

2.3 Population And Sample 

Population is a generalization area consisting of objects or 

subjects that have certain qualities and characteristics 

determined by researchers to be studied and then conclusions 

drawn (Sugiyono, 2006). The population in this study were VII 

grade students of SMP Negeri 5 Mandai. 

Samples are partially or representative of the population 

under study (Arikunto, 2006). The sample in this study was all 

students of class VII-A SMP Negeri 5 Mandai as many as 28 

people with the sampling technique was simple random 

sampling. 

2.4 Variable and Operational Definitions 

2.4.1 Research Variable 

Independent variable is an influential variable namely the 

learning process by applying a problem based learning model 

with the help of animation media.  

Dependent variable is a variable that is influenced or 

gained influence namely mathematics learning achievement of 

students of class VII-A SMP 5 Mandai.  

2.4.2 Operational Definitions 

(a) Problem Based Learning (PBL) model is a learning model that 

involves students actively in solving a problem so that 

students are able to learn and understand knowledge 

related to problems given and able to improve intellectual 

abilities and problem solving abilities of students;  

(b) Animation media is a mathematical learning media that 

contains a collection of images that are processed in such a 

way as to produce a movement that impresses life and 

stores learning messages. Media animation is one of the 

learning media that can be used to counteract the boredom 

of students when learning so that it triggers learners' 

motivation and interest in learning;  

(c) Learning achievement is a score obtained by students in the 

mastery test of teaching materials conducted before and 

after learning mathematics using the Problem Based 

Learning model with the assistance of animation media 

2.5 Data Collection Technique 

The data sources in this study were students. The type of data 

obtained is quantitative data taken from the learning 

achievement test in the form of pre-test and post-test. 

The method of retrieval of data in this study is the data on 

learning achievement taken by giving tests to students before 

and after learning.  

2.6 Data Analysis Technique 

Data on student achievement is collected through the provision 

of tests. The test is given twice, namely before the learning 

process takes place (pre-test) and after the learning process 

(post-test). The test given is a validated test.  

Student learning achievement is directed at learning 

achievement individually and classically. Criteria for students 

are said to be thoroughly studied if they have a value of at least 

75, while classical completeness is achieved if at least 75% of 

students in the class have achieved a score of at least 75. The 

data on student achievement will be analyzed descriptively and 

inferentially as follows: 

2.6.1 Descriptive Statistics 

Descriptive statistics are used to describe student’s learning 

achievement. In addition, in this study we will describe how 

differences occur after students are treated. The difference will 

be reviewed based on the calculation of the normalized gain 

value. The normalized gain value in this study was obtained by 

dividing the gain score (difference between posttest and pretest) 

with the difference between the maximum score and the pretest 

score. The normalized Gain Value calculation is based on the 

opinion of Hake (in Nasir, 2013) mathematically with the 

following formula: 

G     =       

<g>   = 
       

       
 

The formula is used to calculate normalized gain from 

differences that occur in students' mathematics learning 

achievements with the following information: 

G  = gain (difference) 

<g>  = nomalized gain 

O1  = pretest score 

O2  = posttest score 

SM  = maximum score 
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The normal gain score obtained is interpreted to state the 

improvement criteria that occur and as variable data to be used 

in testing the research hypothesis. The reference criteria for 

gains that have been normalized according to Hake (in Nasir, 

2013), are presented in the table below: 

 

Table 2. The Normalized Gain Categories 

Interval Categories 

<g>  0,70 

0,30 < <g> < 0,70 

<g> ≤ 0,30 

High 

Medium 

Low 

2.6.2 Inferential Statistics 

Inferential statistics are used to test the research 

hypothesis. In this study used statistical analysis One Sample 

T-test to test the research hypothesis. But before hypothesis 

testing is carried out, a prerequisite test is conducted first. The 

prerequisite test before testing this hypothesis is to test the 

normalized normalized gain score of student’s mathematics 

learning achievement data.  

Normality test is intended to find out whether the data 

studied comes from populations that are normally distributed 

or not. In this study, the normality test used the SPSS 20 

application program with the following procedure: 

Hypothesis 

H0  : samples from normal distributed 

  populations 

H1  : samples from unusual distibuted 

  populations 

a. Test Statistics 

A significance level (α) is a number that indicates an 

analysis error. The significance level in this study is 5% or 

0.05. 

b. Test Decision 

H0 is accepted if the Sig value in the Shapiro-Wilk test is 

more than the predetermined alpha level (p value   0.05). 

3. RESULTS AND DISCUSSIONS 

3.1 Description of Research Results 

The description of the results of this study describes the 

learning achievement of students before and after being given 

treatment in the form of the application of the Problem Based 

Learning (PBL) model with the assistance of animation media 

in the experimental class. For more details, it is presented in 

the following table: 

Table 3. Recapitulation of Students Mathematic 

Learning Achievement Tests 

 Pre Test Post Test 

Number of Samples 28 28 

Minimum 27 67 

Maximum 56 97 

Mean 45,57 84,32 

Median 44 85 

Range 29 30 

Standard Deviation 6,968 6,923 

Variance 48,550 47,930 

 

In table 3, it can be seen that the scores on student’s  

learning achievement after being taught with PBL models with 

the assistance of animation media experience positive changes. 

This can be seen from the change in the score that occurred at 

the lowest value from 27 to 67, the highest value from 56 to 97, 

the class average of 45.57 based on the learning achievement 

criteria is in the low category to 84.32 which is in the high 

category, and changes in the median value from 44 to 85.  

Based on the description of student’s learning 

achievements above, the mathematics learning achievement of 

students after being taught using the PBL model with the help 

of animation media in the experimental class can be said to 

increase. In other words, the learning achievement of students 

after being given treatment is different from the learning 

achievement of students before being given treatment. These 

differences indicate an increase in mathematics learning 

achievement of students. As for the learning completeness of 

students based on the rules that have been set in SMP 5 Mandai  

in class VII, students are said to be complete on math subjects if 

they achieve a minimum completeness score of 75. After 

students are taught using PBL models assisted by animation 

media there are 26 of 28 students who can achieve the value of 

completeness, or in other words the completeness of students' 

mathematics learning achieved in the experimental class is 

92.86%. 

Furthermore, to describe the increase that occurs after 

students are taught using the PBL model assisted by animation 

media, researchers have analyzed the normalized gain scores 

shown in the following table: 

 

Table 4. Normalized Gain of Students Mathematic 

Learning Achievement 

 Normalized Gain Score 

Min 0,54 

Max 0,94 

Mean 0,72 

Variance 0,009 

Std. Deviation 0,09298 

 

Table 4 shows that the normalized gain average of 

students' mathematics learning achievement is 0,72.. Based on 

the normalized gain category in table 3.3 shows that the 

normalized gain average is at high criteria. That is, classically 

the mathematics learning achievement of students in tetragon 

material after being taught by applying PBL models assisted by 

animation media has increased high. 

3.2 Inferential Analysis 

3.2.1 Results of The Prerequisite Test of Analysis 
Research Results 

The prerequisite test used in analyzing the results of this 

study is the normality test, where the normality test is used to 

find out the data used comes from populations that are 

normally distributed or not. The normality test of the data 

used in this study was carried out with the help of the SPSS 20 

application program. Data was normally distributed if the 

p-value in the Shapiro-Wilk test was more than alpha (α). 

The computational results are testing the normality of 

the data, the summary of the results is presented in the table 

5. 
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Table 5 Normality Test Results 

Source Normalized Gain 

p-value 0,542 

α 0,05 

Decision p-value > α 

Conclusion Normal 

 

Based on the results of the above normality test, 

obtained the p-value (sig) in the Shapiro-Wilk test of more 

than 0.05 so that it can be concluded that the data in this 

study came from populations that were normally distributed.  

3.2.2 Results of Hypothesis Testing 

Hypothesis testing in this study used one sample t-test 

on normalized gain data. The t-test in this study was used to 

determine the increase in mathematics learning achievement 

of students after the PBL model was applied with the help of 

animated media on a rectangular flat build material. The 

computational results of this test are carried out with the help 

of the SPSS application whose summary results are presented 

in the following table: 

Table 6. One Sample T-Test 

Source 
Normalized Gain Mathematics 

Learning Achievement 

ttest 24,004 

p-value 0,000 

Decision H0 rejected 

 

H0 : There was no significant increas in students 

mathematic learning achievement after applying problem 

based learning model with the assistance of animation media 

H1 : There was a significant increas in students 

mathematic learning achievement after applying problem 

based learning model with the assistance of animation media 

The statistical hypothesis is: 

            versus             

with    Parameter of gain average normalized posttest 

score and pretest of mathematics learning achievement of 

students.  

Based on the summary of data analysis results in table 6, 

the value of tcount = 24.004 with the p-value = 0,000 <α = 

0.025, according to the decision-making criteria to test the 

hypothesis can be concluded that H0 is rejected. That is, there 

is a significant increase in mathematics learning achievement 

of students after being taught by applying a problem based 

learning model with the help of animation media in 

mathematics learning achievement of students.  

In table 4, it can be seen that the normalized gain 

average parameters post-test and pre-test scores of 

mathematics learning achievement of students with 0.72 are 

at high criteria.  

3.3 Discussions 

The application of the Problem Based Learning (PBL) 

model with the help of animated media has a positive influence 

on students' mathematics learning achievement. The 

influence can be explained by the average value of the 

mathematics learning achievement test that is measured 

through the initial test (pre-test) before students are given 

treatment and the final test (post-test) after students are 

treated. The average value of students in the pre-test was 

45.57 then the average value increased to 84.32 in the 

post-test at the end of learning. The post-test also showed that 

26 out of 28 students or in other words 92.86% of students 

had achieved the minimum completeness criteria (KKM) in 

mathematics at SMP 5 Mandai, which is 75. In addition, a 

significant increase in achievement learners of mathematics 

learning can also be seen through the parameters of 

normalized gain average scores of mathematics learning 

achievement of students reaching 0.72 with high criteria, 

where gain scores are normalized mathematics learning 

achievements of students are distributed on medium and high 

criteria. This shows a significant increase in mathematics 

learning achievement of students in a tetragon  material after 

being taught by applying PBL models assisted by animation 

media.  

Learning with PBL models assisted by animation media 

on tetragon material aims to facilitate educators in teaching 

and make it easier for students to understand the material. 

With the help of animation media students will get a real 

picture so that the process of receiving students to learning 

material will be more meaningful. In addition, when applied to 

learning students are more interested and enthusiastic about 

learning, even actively asking questions and expressing 

opinions and knowledge they have learned in class..  

The more positive thing is that students show good 

learning achievement. This can be seen when active students 

answer and do the exercises given in front of the class. 

Students also show an in-depth understanding of the concept 

of a tetragon with the ability to explain well in front of the 

class.  

This is in accordance with the opinion of Akmal (2015) in 

his research regarding the effect of the problem based learning 

model with the help of computer animation media in the 

learning process on student learning achievement which 

showed an increase in student learning achievement which 

was significant at 81%. In addition, based on research 

conducted by Nasir (2017) learning with animation media is 

effective in increasing student’s interest and learning 

achievement in mathematics learning. The results showed 

that the average gain normalized mathematics learning 

achievement of students was 0.71, the score was at high 

criteria. The probability value from the analysis of one sample 

t-test is 0,000 <α = 0,050, meaning that H0 is rejected. From 

these two things it can be said that the mathematics learning 

achievement of students after being taught using animation 

media experienced a high increase. 

Based on the description above it can be concluded that 

learning by applying a problem based learning model with the 

help of animation media in class VII of SMP 5 Mandai can 

improve students' mathematics learning achievement. 

4. CONCLUSION 

Based on the results of the analysis and discussion that has 

been done, the researcher draws some conclusions as follows: 

1. The average pre-test score of 45.57 increased to 84.32 in 

the average post-test score. The probability value from the 

analysis of one sample t-test is 0,000 <α = 0,025 so that 
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there is a significant increase in student’s mathematics 

learning achievement after being taught by applying the 

problem based learning model with the assistance of 

animation media. 

2. Learning of problem based learning models with the 

assistance of effective animation media to be applied 

tetragon material in class VII of SMP. This is based on the 

following things: 

a. 92.86% of students achieve classical learning 

completeness 

b. The average normalized gain of students' mathematics 

learning achievement is 0.72 in the high category. 

 

Based on the these two things, it can be said that the 

mathematics learning achievement of students in tetragon 

material after being taught using the animation media-based 

problem based learning model has increased significantly. 

Suggestions 

Based on the above conclusions in this study, the researchers 

put forward some suggestions as follows: (1) It is expected that 

problem based learning models with the help of animation 

media can be applied in learning to improve student’s 

mathematics learning achievements; (2) It is hoped that this 

kind of research will also be carried out on other mathematics 

material and subject matter as well as on other subjects to 

improve student learning achievement both at the level of 

junior high school (SMP) and at the high school level (SMA); 

and (3) It is expected that future researchers who are 

interested in developing this research or conducting further 

research in order to examine the limitations of this study so 

that further research can improve the results of this study.  
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