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ABSTRACT: This study aims to determine the effect of discovery model learning on student 
knowledge. The concentration in this study is conceptual knowledge. The testing phase was 
carried out in a junior high school in Bandar Lampung. In this study the test was conducted by 
using a quasi-experimental research design, namely non-equivalent control group design. Two 
groups were given a pretest, then given treatment, and the last was given a post-test. 
Furthermore, both the result of experimental group and the control group will be compared. 
The results of the research data were analyzed using t-test to analyze the difference in average 
N-gain conceptual knowledge between learning using discovery models and it is not using 
discovery models. Based on the calculation results it is known that the value of Sig. (2-tailed) 
<0.05 so that H0 is rejected, it means that there is a significant difference in the average N-gain 
of knowledge between students who use the discovery (experimental) model and do not use the 
discovery (control) model.  The next step is to measure the zise effect. Based on the calculation 
of the effect size that has been done is obtained a score of 0.99. The score interpretation is 
based on Cohen's standard is Large, it means that the treatment given has a great effect on 
students' conceptual knowledge. Based on the increasing in N-gain and effect size, the results 
of the study indicate that the discovery model can improve students' conceptual knowledge. 
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1. INTRODUCTION 

 
Natural Science is a science whose subject is nature with all its contents, which include a causal 
association or causal relation of events that occur in nature (Wenno, 2010: 117). Thus science 
learning is carried out with more emphasis on the teaching-learning process and research 
methods that emphasize the concept that in learning one must construct his knowledge. Science 
learning also stressed students participate to build their knowledge (Tawil , 2014: 4). Sains still a 
problem in some countries. This fact can be seen from the survey results TIMSS (Trends in 
International Mathematics and Science Study) and PISA (Program for International Student Assessment.). 
TIMSS 2011 at the 8th grade level was attended by 42 countries. TIMSS 2011 results in the field 
of science showed that more than 20 participating countries still had scores below the standard 
TIMSS score of 500. PISA 2012 was attended by 65 countries and Indonesia ranked 64th out 
of 65 countries. The 2012 PISA assessment shows that 40 countries still score below the PISA 
standard score of 500 (Ministry of Education and Culture, 2015).  
  
The types of questions proposed in the TIMSS and PISA surveys are one of them to measure 
conceptual knowledge so students are taught to have conceptual knowledge. This knowledge is 
very important in daily human activities and only capable individuals who have the ability to 
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develop (Tawil, 2013: 7). TIMSS and PISA survey results indicate a lack of knowledge of 
students in some state one is in Indonesia. The cause of low science knowledge in Indonesia is 
the learning model used is not relevant. The results of the study show that Southeast Asian 
countries, one of which is Indonesia, still use the teacher-centered (Noor, 2007).  
  
The success or failure of the teaching-learning process depends on the approaches, methods, 
and teaching techniques carried out by the educator. For this reason, educators are expected to 
be selective in determining and using learning models. One model of learning that can be applied 
is discovery learning. In applying the discovery learning method educators act as mentors by providing 
opportunities for students to learn actively, as educators must be able to guide and direct the 
learning activities of students in accordance with the goals of learning (Nurandiani, 2016). 
Discovery learning is considered able to increase students' conceptual knowledge. The results 
of the study show that learning using the discovery learning model can improve students' 
conceptual knowledge. Such learning makes students learn by forming and discovering their 
own knowledge through the learning process they do accompanied by teacher guidance (Pratiwi, 
2012: 15). This research aims to determine the effect of the discovery model study on students' 
conceptual knowledge.  
 

 

 
2. RESEARCH METHODS  
 
The study was conducted in a Junior High School in the Bandar Lampung city in 7th grade. For 
the experimental group is grade 7A and the control group is grade 7B. The experimental group 
was treated using model learning discovery while the control class is treated not using model 
learning discovery. In this study testing conducted using quasi-experimental research, i.e. non - 
equivalent control group design. Two groups were given a pretest, then given treatment, and finally 
given a post-test.  

Test instruments in the form of pretest and posttest questions were tested to determine the 
validity and reliability so that they can be used to determine the increase in student knowledge 
correctly. Test questions were conducted on 25 grade 8 students. The follow-up test with the t-
test was conducted to analyze the difference in the average N-gain conceptual knowledge 
between learning using models discovery and not using discovery models. After the t-test, the next 
step is to measure the effect size. This step is done when Hypothesis test results there are 
differences in statistically significant increases, this has not been able to find out how meaningful 
it is the difference is so needed measurement of effect size. The effect size is presented based on 
Cohen's standards. Cohen's interpretation for effect size divided into 3 standards, namely large, 
medium and small. Cohen's interpretation of the effect size can be seen in table 1 beside this.  

 
   Table 1. Cohen's interpretation of effect size  
 

Cohen's Standard  effect size  

LARGE  

2.0  

1.9  

1.8  

1.7  

1.6  

1.5  
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1.4  

1.3  

1,2  

1.1  

0.9  

0.8  

MEDIUM  

0.7  

0.6  

0.5  

0.4  

0.3  

SMALL  

0.2  

0.1  

0,0  

  (Lee A. Becker, 2000)  
 
  
2. T-test results  
Increased conceptual knowledge of students due to differences in the treatment of learning 
between the experimental class and control is known through statistical analysis. The statistical 
stat analysis used is the t-test which requires the terms of normality and homogeneity.  
  
Normality test using the Kolmogorov-Smirnov test (KS) through the SPSS version 17 program. The 
results of the normality test can be seen in table 2.  
  

Table 2.   The results of the normality test and homogeneity of students' conceptual 
knowledge data  

  

Class  
Asymp. Sig. (2-tailed) N = 37  

Pretest  Postes  N-gain  

Experiment  0.488  0.323  0.170  

Control  0.902  0.425  0.779  

  

Data  Levene Statistics  df1  df2  Sig.  

Pretest  1,081  5  15  0, 410  

Postes  1,534  5  11  0, 257  

N-Gain  2, 393  8  12  0.0 84  

  
Based on the results of the calculation of the normality test using SPSS for all data obtained the 
price of Asymp. Sig. (2 tailed) > 0.05 means H0 be accepted. Thus, all data in this study have a 
normal distribution.  
  
Homogeneity test students' knowledge test result data is made to all the research data to test use 
Levenes SPSS version 17. Based on the results of homogeneity calculations using the SPSS 
program for all data obtained the price of Sig > 0.05. This result shows that H0 accepted, i.e. 
there was no difference in variance between the experimental class and the control class (both 
classes had the same variance). Thus, based on the results of normality and homogeneity tests, 
further tests can be carried out, namely the t-test.  
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The effectiveness of discovery model learning is viewed from the increase in students' 
conceptual knowledge. Improvement of students' conceptual knowledge is presented in table 3.  
 

Table 3. The results of the N-gain t-test increase student knowledge 
  

Note:  N-gain  t-test for Equality of Means  

± SD  Sig. (2-tailed)  Mean Difference  Std. Difference 
Error  

Experiment  0, 420 ± 0, 231  0.0 001  0, 694  0, 106  

Control  - 0, 230 ± 0,458  

  
Based on the table above, it can be seen that the N-gain experimental class has an average of 
0.42 which means there are significant and relatively moderate differences in the increase in 
student knowledge seen from the increase in the pretest value to posttest , while N-gain control 
class has an average - 0.23 which means there is also an increase in knowledge but is relatively 
small . So a significant increase in knowledge occurred in the experimental class.  
  
Based on the calculation results it is also known that the Sig. (2-tailed)   <0.05 so that H0 is 
rejected, meaning that there are differences in the average N-gain significant knowledge among 
students who use LKS-based discovery (experimental) and LKS is not based discovery (control).  

  
3. Calculation Result of Effect Size  
After knowing the significant difference between using discovery models and not using 
discovery models, the next step is to measure the zise effect. The effect size can be seen in the 
following table.  
  

Table 4. The result of learning effect size uses discovery models 
  

Class  Average  SD 

Experiment  74,13  0.231  

Control  60.40  0.458  

Effect Size  0.99  

  
B. Discussion  
Results research has been presented in the above table shows that the model discovery learning 
can increase students' conceptual knowledge. This is in accordance with the results of the Swaak 
(2004) study which states through learning discovery assume that students can take active role and 
build a knowledge base themselves. Based on the results of the analysis of the test instruments 
it is known that there has been a significant increase in knowledge in the experimental class 
students whose learning uses discovery models compared to the control classes that use learning 
that is not based on discovery models. These results are based on obtaining higher N-gain scores of 
students' knowledge in the experimental class compared to the control class. A significant 
increase is caused by the activities of students who tend to carry out activities independently by 
implementing the discovery learning syntax. Students are guided to structure their conceptual 
knowledge through the problems and data they have personally acquired. The answers of 
students who demonstrate the ability of conceptual knowledge can be seen in the following 
student answers. 
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Picture 1. The answer from student which show their conseptual knowladge. 
 
 
Students' ability to develop concepts can be seen from the picture above. Through instructions 
and charts given students analyze the digestive process in the human body. Students analyze the 
food processes they eat turn into energy. Students get the concept of transforming chemical 
energy in food into motion energy. Based on the calculation of the effect size that has been done 
obtained a score of 0.99 The interpretation of the score based on Cohen's standards is Large , 
meaning that the treatment given has a large effect on students' conceptual knowledge.  
  
Conceptual ability is the ability of students to generalize abstractions - certain abstractions that 
summarize observations of phenomena. Principles and generalizations - generalizations tend to 
be fundamental ideas that can be difficult for students to understand if students cannot 
summarize them well. S A sa result, they have a deep understanding of a particular subject matter 
(Suwarto, 2010).  
  
This difference in the increase in knowledge is caused by the control class in the learning 
activities only being given material directly without inviting students to find concepts 
independently. This causes learning not memorable for students. So that students do not 
understand the material given. While the discovery learning model students are directed to 
follow the stages of the model discovery learning who can develop knowledge of students' 
conceptual concepts (Widiadnyana, 2014).  

  
Discovery models are designed to involve students in finding knowledge independently as desired 
by the teacher. Sometimes students can find knowledge beyond what the teacher wants, but it 
is not an obstacle but adds experience to students in constructing their knowledge (Hummer, 
2009). According to Unal (2006) the discovery approach has a significant effect on student 
academic achievement, but has a low effect on the approach to learning science and attitudes 
towards science.  
  
The discovery learning model emphasizes students' responsibility for the exploration they have 
done. Learning groups using discovery learning models will be superior in explaining definitions 
and intuitive compared to groups using traditional models. Learning environments and activities 
in discovery support students to fulfill the given responsibilities (Swaak, 2004).  
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The discovery model has 6 stages, first is stimulation (stimulation) at this stage students are given 
problems that are relevant to students' daily lives. At this stage there will be students' curiosity 
and the desire to investigate themselves. The second stage is the problem statement (formulation 
of the problem), at this stage students are required to be able to submit hypotheses based on 
the problem in the first stage. When formulating a problem there will be a critical attitude ( 
Widiadnyana, 2014). The third activity is collection data (data collection). Students will make 
observations or experiments. Students' curiosity will arise because of the motivation to find 
answers (Widiadnyan , 2014). Through experiment activities students will remember longer and 
get firsthand experience so that learning becomes more meaningful. According to Bruner 
learning that n instill a meaningful memory deeper on students (Dahar, 1989).  

  
The fourth activity is data analysis (data analysis), at this stage students are directed to be able to 
analyze the results of the experiment by discussing. According to Ismawati (2011) that learning 
with discussion can improve students' understanding of concepts. In line with Nurhaeni's 
research (2011) which states that learning with discussion can improve students' understanding 
of concepts. The fifth stage is verification, at this stage students prove and improve the data they 
have obtained. At this stage students can explore critical and confident attitudes. From this stage 
students gain an understanding of a concept that has been learned. The final stage is generalization 
(conclusion), at this stage students draw conclusions. With the induction process of special 
things found in the learning process leads to general things which become conclusions, then 
there will be a process of construction of knowledge in the minds of students who provide 
explanations of concepts so as to provide understanding of concepts to students (Widiadnyana, 
2014).  
  
Through the stages of the discovery and hindered the model leads students to better understand 
the concept of the material. Student learning outcomes are taught with discovery learning models 
better than the learning outcomes of students taught by conventional learning model (Sebayang, 
2015). This opinion is in line with the results of Aini's research (2016) which states that learning 
using discovery models enhances students' conceptual understanding. Based on the increase in N-
gain and effect size and discussion it can be said that discovery model learning can increase 
students' conceptual knowledge.  
  

5. CONCLUSIONS 
Based on the results of research and discussion, it can be concluded that discovery model learning 
can increase knowledge conceptual students on the theme of energy transformation in life.  
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