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Abstract—The difficulty of using discovery learning model in 

learning mathematics is the presence of abstract elements that 

have not been able to be understood by junior high school students. 

One solution of the problem is to use interactive multimedia. The 

purpose of this article is to find out the effectiveness of the learning 

model of Discovery Learning, the subject matter of Pythagoras 

theorem with interactive multimedia. The method used is quasi 

experiment. The study population was all students of grade VIII 

MTs Al-Furqon with samples consisting of two classes, each as an 

experimental class and control class. The data analysis technique 

used to hypothesis test is t-test. The result of this research is 

learning model of Discovery Learning material of Pythagoras 

theorem by using interactive multimedia more effectively than 

learning model of Discovery Learning material of Pythagoras 

theorem without interactive multimedia. 

Keywords—Learn; Discovery Learning; Interactive Multimedia; 

Pythagoras Theorem. 

I.  INTRODUCTION 

The achievement of mathematics learning in Indonesia is 

still low. This can be seen from the results of the Program for 

International Student Assessment (PISA), this is related to the 

average math skills of students in Indonesia. PISA results in 

2015 Indonesia is ranked 62 out of 70 countries [1]. The 

achievement of mathematics learning can also be seen from the 

results of Trends in International Mathematics and Science 

Study (TIMMS) [2], Indonesia with an average score of 386 

ranking 38 of 42 countries. 

Many efforts made by the government in improving the 

quality of education in Indonesia one of them is changing the 

curriculum. The current curriculum is the 2013 curriculum, 

wherein it emphasizes learning with a scientific approach. The 

scientific approach must be applied at all levels of education, 

both primary and secondary school [3]. 

Application of learning model of discovery learning (DL) is 

one of the learning model with scientific approach [3]. The 

activities in learning scientific approach, among others, 

observing, asking, collecting, processing information, and 

concluded. 

The DL learning model is a learning model that focuses on 

the process of conceptual discovery or principle, with learning 

DL being more meaningful and can last longer in memory [4]. 

The problem of DL itself when applied in learning mathematics 

is some students, especially teenagers still not fully able to think 

abstract where mathematics has many abstract elements. This is 

consistent with Piaget's theory of learning that junior high 

school students (ages 12-15) have not been fully capable of 

abstract thinking [5]. Junior high school students are not able to 

think abstract yet, but it is time to be invited or trained in 

abstract thinking. 

One solution to the problem is the use of instructional 

media. This is in agreement with the results of the study [3], 

that the DL model with the media in its application in the class 

invites students to understand the concepts found in the lesson. 

In this article the media used computer-based interactive 

multimedia, because in interactive multimedia more complete. 

Not only images but a combination of all media such as images, 

animations, and so forth, thus learning becomes easier [6]. This 

is in accordance with the results of the study [7] that, 

"Multimedia lessons certainly make learning easier, especially 

in the fields which are more abstract and which are better 

understood with the help of pictures and animations". In 

addition interactive multimedia also has advantages that can be 

controlled by the user [8] [9] [10] [11] [12] [13]. 

The results of interviews with teachers and students show 

that students are less active and not interested in learning 

mathematics. A low interest in mathematics can lead to low 

student mathematics achievement. This is in line with House 

research results [14], which states that students who are serious 

or interested in learning mathematics have higher learning 

achievement than other students. 

According to Hamalik in Arsyad [15], the use of learning 

media in teaching and learning can generate new desires and 

interests, generate motivation and stimulation of learning 

activities, and even bring psychological influences on students. 

In addition to Arsyad [15], learning media can also make 

students improve understanding, present data attractively and 

reliably, facilitate interpretation of data and condense 

information. In other words, the presentation of lesson materials 

using the media can create interesting learning, so it can spur 

interest and curiosity of students. 
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Learning DL on the material Pythagoras theorem by using 

interactive multimedia has not been much in the perusal, so the 

author took the initiative to do so. 

II. METHOD 

This research is actually a development research (R & D) 

that aims to produce interactive multimedia products. The 

development model used is ADDIE. The reason for using 

ADDIE is because the development model is effective and 

widely used in product development [16]. The ADDIE 

development model has the following development steps: (1) 

Analysis, (2) Design, (3) Development, (4) Implementation, 

and (5) Evaluation. This article will only cover the evaluation 

of interactive multimedia development. The evaluation stage in 

development research is important to undertake, it aims to 

measure the effectiveness of developed media. The Evaluation 

Phase is a step in the ADDIE development model after the 

maturation stage of Anaysis, Design, Development, and 

Implementation [17]. 

The experimental method in this research is quasi 

experiment. The sample of the research is all students of class 

VIII in MTs Al-Furqon of academic year 2017/2018. Two 

random classes were taken to experiment and control classes. 

After two classes are selected, the next step is to provide a 

written test to the two classes (pre-test) to test the class balance 

by analyzing the t-test data. The goal is to know whether the 

experimental class and the control class are in a balanced state. 

If the two classes are in balance then treated. The experimental 

class is given learning of the Pythagoras theorem of DL model 

using the developed medium, while the control class is given 

learning of Pythagoras theorem DL model without using 

developed medium. 

After the treatment, both classes were given a written test 

(post-test) to determine the effectiveness of pythagoras theorem 

learning with interactive multimedia using t-test data analysis. 

But before that, test prasarat analysis such as normality test with 

Lilifords test and homogeneity test with Bartlett test. The 

learning medium is said to be effective after the data through 

the t-test if H0 is rejected [18] [19]. 

III. RESULTS AND DISCUSSION 

The results of written tests (posttest) to obtain data on 

student mathematics learning achievement are as follows: 

TABLE I.  MATHEMATIC LEARNING ACHIEVEMENT DATA 

Class N Mean Variant Max Score 
Min 

Score 

Experiment 23 83,36 210,31 100 65 

Control 24 65,67 255,63 80 57 

A. Prerequisite Analysis 

Before the hypothesis test is done, the prerequisite analysis 

test is done first: 

 Normality test 

Here's a summary of the normality-test results using 

Lilifords. 

TABLE II.  NORMALITY TEST 

Class 
Normality test 

Conclusion 
Lobs L table Decision 

Experiment 0,069 0,103 
H0 is not 

rejected 
Normal 

Control 0,097 0,102 
H0 is not 
rejected 

Normal 

The result of normality test showed on the experimental 

learning data of experimental class with, so that H0 is accepted, 

so also the data of learning achievement of control class with, 

so that H0 is accepted. So the data of the two classes are 

normally distributed. 

 Homogeneity Test 

Here's a summary of the homogenity test results by using 

Bartlet test. 

TABLE III.  HOMOGENEITY TEST 

Test X2
obs X2

table Decision Conclusion 

Mathematic 

Learning 

Achievement 

0,202 3,841 
H0 is not 
rejected 

Homogeneous 
 

Homogeneity test results show that, so H0 is accepted. So it 

can be concluded that both classes are homogeneous. 

B. Hypothesis test 

After prelayat test has been fulfilled, next is hypothesis test 

by using t-test data analysis. Here is a summary of the t-test 

results. 

TABLE 4  THE SUMMARY OF MATHEMATIC LEARNING 

ACHIEVEMENT T-TEST 
Class N Average tobs t Decision 

Experiment 23 83,36 
3,215 2,115 

H0 is 

rejected Control 24 65,67 

It appears that so H0 is rejected, so it can be concluded that 

learning DL by using interactive multimedia is more effective 

than DL learning without using interactive multimedia. This is 

in line with Hardiyanto's research [18] and Andrius [20] that 

learning with interactive multimedia is more effective than 

learning without using interactive multimedia. 

 

IV. CONCLUSIONS AND SUGESTIONS 

The conclusion that can be drawn from the above results is 

that learning of DL model on Pythagoras theorem material by 

using interactive multimedia is more effective than DL model 

learning on Pythagoras theorem material without using 

interactive multimedia. 

Suggestions from the authors, junior high school students 

are not fully able to think abstract. But they can already be 

invited and trained in that regard. For that, make it a habit to 

learn what makes them active. 
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