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Abstract: This research aims to find out the application of discovery learning models in 
increasing students' interest and learning outcomes in harmonic vibrational materials in 
MAN 4 Aceh Besar. The method in this study is quasi-experimentation with the design of a 
pretest-posttest control group. The instruments used are questionnaires and problems. The 
results showed that the average N-gain of student learning interest in the experimental 
class was 0.79 high category and control class 0.28 low category. The results of each 
experimental class indicator included a very positive category while the category control 
class was positive. Based on the results of the analysis of both classes, it can be concluded 
that the average interest in student learning in the experimental class is more increased 
than in the control class, especially on indicators of student engagement. The average N-
gain result of student learning outcomes in the experimental class obtained a score of 0.61 
moderate categories, then in the control class obtained a score of 0.35 medium category. 
Based on the test results, the average of the two classes obtained significance scores of 0.000 
< 0.05, meaning that there was a difference in the average learning outcome of students in 
experimental classes and control classes. This proves that the discovery learning model's 
application can improve students' learning outcomes higher than the discovery learning 
model in the control class. This study concludes that the application of discovery learning 
models can increase students' interest and learning outcomes in harmonic vibrational 
materials in MAN 4 Aceh Besar. 
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Introduction  
 

Education is one of the efforts that can be used to 
improve the quality of human resources. Education has 
an important role as a planned effort to realize a 
learning atmosphere and an active learning process to 
develop potential in learners. Doing learning activities 
in school is one way to improve learners' ability 
through the educational process in school.  

Educational problems in schools have some 
obstacles that have an impact on the low learning 
outcomes of students. Obstacles that result in low 
student learning outcomes due to students' ability to 

understand learning concepts still have limitations, lack 
of student involvement in the learning process, the 
misalignment of strategies, methods, and learning 
models applied so far. The review results also proved 
that students' low learning outcomes were affected by a 
lack of interest in learning.  

Interest in learning is a desire in students to 
know and understand a material they studied earnestly 
so that the knowledge gained is more meaningful. The 
low interest in learning students can be known from 
students' lack of attention in participating in learning 
activities. Students lack interest in explaining the 
material delivered by the teacher, the willingness to 
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learn is low, and students are less involved in the 
learning process. Efforts that can be made to solve 
problems in the teaching and learning process, the need 
to increase the effectiveness of learning models that are 
in accordance with the concepts and materials studied.   

The results of observations at MAN 4 Aceh Besar 
that the learning process has carried out learning 
activities adapted to the application of the 2013 
curriculum. There are several obstacles in the learning 
process, namely in determining learning models that 
have not been able to provide stimulus or stimulation 
to students to the maximum to increase the knowledge 
of the material learned.  One of them is in physics. The 
results of the review in the field also proved that the 
average student obtained learning outcomes below the 
Minimum Completion Criteria score set at 75, 
especially in class X IPA2. The number of students who 
reached KKM was as many as eight (32%), and those 
who had not reached Minimum Completion Criteria as 
many as 17 (68%) of 25 students.  

The interviews with some students also prove 
that several factors cause the low interest in learning 
physics lessons, i.e., students think physics is difficult 
to understand because it uses formulas and 
mathematical calculations. According to them, the 
explanation of physics is also theoretical, the language 
is difficult to understand, and students have difficulty 
understanding the concept of physics. It is influenced 
by the lack of practicum activities to prove the gap 
between theory and practice.  

This is in accordance with the opinions expressed 
by Nurfathoanah (2017); Charli et al. (2018); Priliza et 
al. (2020) that the characteristics of physics have 
abstract object studies, and many assume that physics 
is difficult, filled with numbers and formulas 
accompanied by a monotonous and less interesting 
learning atmosphere so that students are afraid, lazy 
less interested in learning it and some learners are less 
active during learning activities. As a result, students' 
learning outcomes are unable to meet desired 
competencies. Apriani et al. (2020) say that physics is 
one part of the science that studies various objects in 
nature, symptoms, and phenomena that occur in 
nature.  

Based on the problems faced by students, one of 
the alternative solutions in the learning process that is 
expected to be able to direct active students so as to 
affect student activity, learning outcomes, and retention 
of student learning outcomes towards physical learning 
is through the effectiveness of discovery learning 
models. 

Discovery learning consists of six stages: (1) 
stimulus (stimuli), (2) problem statements (identifying 
problems), (3) data collection (data collection), (4) data 
processing (data processing), (5) verification, and (6) 

generalizations. Learning discovery emphasizes high-
level thinking, which is one of the abilities developed 
when studying physics (Damayanti et al., 2016). The 
Discovery learning model is one model that allows 
students to find information without help from 
teachers (In'am & Hajar, 2016). The discovery learning 
model allows students to play an active role in the 
learning process by answering and solving problems to 
find concepts fully and easily rememberable 
(Rudibyani, 2018). This proves that the effectiveness of 
the discovery learning model in physics lessons has a 
very important role in encouraging students to be more 
active in the learning process.  

Discovery's learning model helps students build 
knowledge based on existing initial knowledge. In 
discovery learning, concepts are not presented in the 
final form, but students are encouraged to identify 
what they want to know and seek out information 
themselves. The information obtained is then 
constructed in a final form so that the knowledge found 
by students becomes meaningful learning (Masril et al., 
2016).  The discovery learning model can be used as a 
model to improve students' cognitive impact on critical 
thinking skills (Andayani, 2020). 

Based on the results of the study submitted by 
Ana (2018), Emylina (2018), Zauma et al. (2021) said 
that the application of the discovery learning model is 
very helpful in teacher efforts to improve student 
learning outcomes. This is because students who study 
with the discovery learning model will go through a 
series of stages of structured discovery learning so that 
students can better remember, understand, apply and 
analyze the material learned (Putri et al., 2017). This 
discovery learning model is able to increase students' 
interest and learning outcomes because it can increase 
active student engagement to get information, reduce 
dependence on teachers, train students to explore and 
utilize sources of information other than teachers.  

 

Method  
 

The method used in this study is the quasi 
method of experimentation with the design of the 
pretest-posttest control group. In the study method, 
researchers used two classes of experiment classes and 
control classes. The design of this study can be seen in 
Table 1. 

 
Table 1. Quasi Research Design experiment 

No Subject Pretest Treatment Posttest 

1 Experiment O1 X O2 

2 Control O3 - O4 

(Sugiyono, 2018) 
 

Information: 
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O1 =  Pretest in an experimental class 
O2 =  Posttest on an experimental class 
O3 =  Pretest in control class 
O4 =  Posttest on control class 
X =  Application of Discovery Learning 

 
  The population in this study was all students of 
class X MAN 4 Aceh Besar, which amounted to 75 
students from 3 classes. Research sample determination 
technique using a purposive sampling technique. 
Sampling is done based on the final grades of the exam 
held by each class in semester one, then compared to 
choose a class that has learning outcomes with the same 
grade point average. Based on the review results on the 
ground, the research sample taken was class X IPA2 as 
an experimental class and class X IPA3 as a control 
class. The number of students in both classes is 25 
people each per class.  

The instruments used in this study are 
questionnaires and questions to find out students' 
interests and learning outcomes. The data collection 
procedure is done by sharing students' learning 
interest’s questionnaires and pretest questions before 
applying learning treatment to experimental classes 
and control classes. After applying the learning 
treatment in both classes, the final stages of sharing 
interest questionnaires and posttest questions were 
completed. The data analysis techniques in this study 
used the N-gain equation and tested the average 
difference. 
 

Result and Discussion 
 
Interest in learning is the desire in the student to 

know and understand a material that he studied 
earnestly. The learning interest indicators used in this 
study consist of feelings of pleasure, attention, interest, 
willingness to learn, and student engagement. Learning 
interest is measured using a questionnaire consisting of 
pretest and posttest. The average results of students' 
learning interest in experimental and control classes 
can be seen in Table 2. 

 

Table 2. Results of Student Interest Analysis 
No Class Pretest Posttest N-gain Category 

1 Experiment 46 73 0.79 High 
2 Control 45 55 0.28 Low 

 

Based on the analysis of student interest data in 
experimental classes through the application of dl 
models, an average of N-gain is higher than in the 
control class. The average N-gain result of student 
learning interest in the experiment class has obtained a 
score of 0.79 high categories, while the control class 
obtained a score of 28 low categories. The average N-
gain results in both classes proved that students' 
learning interest in the experiment class was higher 
than in the control class. To find out the increase in 
student learning interest in each indicator, it can be 
seen in tables 3 and 4 below.  

 

Table 3. Results of Experimental Student Learning Interest Analysis 
No Indicator Pretest   Kategori Posttest  Category 

1 Feelings of pleasure 55.3 Negative 87.3 Very positive 
2 Attention 61.3 Negative 90.8 Very positive 
3 Interest 57.0 Negative 90.8 Very positive 
4 Willingness to learn 57.5 Negative 89.0 Very positive 
5 Student engagement 55.8 Negative 93.3 Very positive 

 

Based on the data analysis results, there was an 
increase in students' learning interest after applying the 
discovery learning model to harmonic vibrational 
material.  The student interest learning analysis results 
obtained an average pretest score between 43.75-62.5 
negative categories, then the posttest average score 
between 81.25-100 categories was very positive. The 
results obtained prove that the discovery learning 
model is able to increase students' learning interest in 
each indicator. This is in accordance with research 
conducted by Setiawan & Istiqomah (2018) said that the 

discovery learning model could foster students' 
learning interest because it can emphasize students' 
understanding and ideas so that expected learning 
achievements can be achieved. Nurhayani et al. (2020) 
said that the steps of the discovery learning model 
could optimize aspects of students' learning interests.  
 Furthermore, to find out the increase in students' 
learning interest in control classes before and after 
guessing the conventional learning model (Direct 
Instruction), then more clearly can be seen in table 4. 

 

Table 4. Results of Student Learning Interest Analysis Control Class  
No Indicator Pretest   Category Posttest  Category 

1 Feelings of pleasure 54.0 Negative 68.3 Positive 
2 Attention 57.8 Negative 66.0 Positive 
3 Interest 59.2 Negative 69.0 Positive 
4 Willingness to Learn 56.0 Negative 72.0 Positive 
5 Student engagement 54.7 Negative 68.8 Positive 
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The results of the analysis of student learning 
independence in table 4 showed that after applying the 
conventional learning model (direct instruction), there 
was a positive improvement. The student's interest 
learning analysis results in the control class obtained an 
average score between 62.5-81.25 positive categories. 
The results proved that students' interest in control 
classes improved better than ever before.  

Based on the results of the analysis above, it can 
be dreamed that the increase in students' learning 
interest in experimental classes using the discovery 
learning model is higher than the DI model. This is 
because the discovery learning model can involve 
students to solve their own problems and can instill a 

more creative student mindset, and have the ability to 
provide student learning independence. In line with 
research conducted by Kasmiana et al. (2020), the 
discovery learning model can lead students to discover 
their own concepts and encourage them to think and 
analyze themselves so that students can find concepts 
based on the material or data that has been provided. 

To find out the difference in results between the 
experimental and control classes before applying the 
treatment, the test analysis will be different from two 
averages in both classes. The following are the results 
obtained from the test of two average student learning 
interests.  

 

Table 5. Test Results Differ on Average Student Learning Interests 
No Class Normality* Homogeneity** Significance*** 

1 Experiment 0.090> 0.05 (normal distribution) 0.05 ≥ 0.05 (Homogeneous) 
 

0.000 > 0.05 (There is a significant 
difference) 2 Control  0.200 > 0.05 (normal distribution) 

 Information: 

 *) = Kolmogorov Smirnov (normal distribution, sig > 0.05,   =0.05) 

 **) = Test of Homogeneity of Varians (Homogeneous, sig ≥ 0.05,   =0.05) 

 ***) = Independent Samples Test (significant, sig < 0.05,  =0.05) 

 
Table 5 shows the results of hypothesis test 

analysis in both the experimental class and the control 
class. Based on the analysis results, the Kolmogorov 
Smirnov normality test in the experimental class and 
control class obtained a significance value (Sig) for all 
data > 0.05. It can be concluded that the study data is a 
normal distribution. After knowing the normality test 
results of normal distribution data, the next stage of 
conducting homogeneity tests in both classes, namely 
the experimental class and the control class. The 
homogeneity test results obtained a sig Based on a 
Mean value of 0.05 ≥ 0.05, so it can be concluded that 
the variance of experimental class data and control 
class is the same or homogeneous.  

The results of the independent sample t-test in 
the experimental class and control class obtained Sig 
values. (2-tailed) 0.000. If sig value. (2-tailed) < 0.05, 
then there is a significant difference between the 
learning interests of experimental classroom students 
and control classes. This proves that the discovery 
learning model is significant to students' learning 
interests. This is in accordance with this research 
conducted by Herlily et al. (2018) said that discovery 
learning is a model of learning or education that 
requires students to find ideas and information through 
their own study efforts. Rahmayanti (2016) says that a 
person who has an interest in an object tends to pay 
greater attention to the object. So, if it is associated with 
learning, interest factors can affect a person's learning 
outcomes. 

Assessment of students' learning outcomes in 
this study can be seen from the acquisition of pretest 
and posttest scores for each class given to students. For 
pretest is done at the beginning of learning with the 
aim to know the initial knowledge of students before 
doing the teaching and learning process on harmonic 
vibrational material in both experimental and control 
classes. At the same time, posttest is done at the end of 
learning to see how much increase the knowledge of 
students after the teaching and learning process takes 
place. To find out the average score of student learning 
outcomes on pretest, posttest, and N-gain in the 
cognitive realm can be seen in table 6. 

 
Table 6. Results of Analysis of Improved Student 
Learning Outcomes 

No Class Pretest Posttest N-gain Category 

1 Experiment 58 85 0.61 Medium 
2 Control 56 72 0.35 Medium 

 

 The results of the data analysis in table 6 showed 
that the average N-gain of the experimental class was 
higher than in the control class. The average results of 
experimental and control classes obtained scores of 0.61 
and 0.35 medium categories. Based on the results of the 
analysis in both classes, it can be concluded that 
student learning outcomes through the application of 
discovery learning models are more improved than the 
DI model. This is in accordance with research 
conducted by Hotang (2019) that the discovery learning 
model can significantly improve student learning 
outcomes, as evidenced by the increase of students who 
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achieve learning completion. The results of 
Jayadiningrat et al. (2019) show that the application of 
the discovery learning model can improve student 
learning outcomes because it can make students more 
active and learn to be more enjoyable. The research 
results of Hilmi et al. (2017) showed that in 
experimental classes that used discovery model 
learning, the average student learning outcome was 
much more significant.  
  After applying the discovery learning model, 
hypothesis testing of learning outcomes in the cognitive 

realm is measured through student knowledge. The 
hypothesis test in this study uses an independent 
sample t-test because the test is carried out in two 
classes, namely the experimental class and the control 
class. The independent-sample t-test aims to find out 
the difference in the average learning outcome of 
students in both classes. Application of learning in the 
experimental class using discovery learning model, 
then DI model control class. To find out the average 
difference in student learning outcomes in experiment 
classes and control classes, it can be seen in table 7.   

 

Table 7. Different Test Results Average Student Learning Outcomes 
No Class Normality* Homogeneity** Significance*** 

1 Experiment 0.200> 0.05 (normal distribution) 0.013  <  0.05 (Not homogeneous) 
 

0.000 > 0.05 There is a 
significant difference) 2 Control  0.200 > 0.05 (normal distribution) 

Information: 

 *) = Kolmogorov Smirnov (normal distribution, sig > 0,05,   =0.05) 

 **) = Test of Homogeneity of Varians (Homogeneous, sig ≥ 0.05,   =0.05) 

 ***) = Independent Samples Test (significant, sig < 0.05,  =0.05) 
 

Table 7 shows the results of hypothesis tests in 
both the experimental class and the control class. Based 
on the analysis results proved that the Kolmogorov 
Smirnov normality test in the experimental class and 
control class obtained a significance value (Sig) for all 
data > 0.05, it can be concluded that the study data is a 
normal distribution. The homogeneity test results 
obtained a sig Based on a Mean value of 0.013 < 0.05, so 
it can be concluded that the variance of experimental 
class data and control classes is not the same or not 
homogeneous.  

The results of the independent sample t-test in 
the experimental class and control class obtained Sig 
values. (2-tailed) 0.000. If sig value. (2-tailed) < 0.05, 
then there was a significant difference between the 
learning outcomes of experimental classroom students 
and control classes. This proves that the discovery 
learning model significantly affects students' learning 
outcomes in the cognitive realm. The results of the 
study by Jannah et al. (2021) also showed that through 
this discovery learning model, there was a real 
difference in student learning outcomes seen from the 
increase in average N-gain. 

This is also in accordance with research 
conducted by Dewi et al. (2020) said that one of the 
alternative learning methods that can be applied to 
improve student learning outcomes is the discovery 
learning model and the learning method of learners, 
this is because the discovery learning model 
encourages learners to develop thinking skills, 
problem-solving and intellectual skills in real 
experiences or simulations. 
 
 

Conclusion  
 

The application of the discovery learning model 
can increase students' learning interest in harmonic 
vibrational materials in MAN 4 Aceh Besar. The results 
of the data analysis averaged N-gain student learning 
interest in the experimental class 0.79 high category and 
control class 0.28 low category. The results of each 
experimental class indicator included a very positive 
category while the category control class was positive. 
Based on the results of the analysis of both classes, it 
can be concluded that the average student interest in 
the experimental class is more increased than in the 
control class, especially on indicators of student 
engagement. The application of the discovery learning 
model can improve student learning outcomes in 
harmonious vibrational materials at MAN 4 Aceh 
Besar. The results of the data analysis proved that the 
average N-gain in the experimental class obtained a 
score of 0.61 medium categories, then the control class 
obtained a score of 0.35 medium category. Based on the 
results of the test, the average of the two classes 
obtained significance scores of 0.000 < 0.05, meaning 
that there was a difference in the average learning 
outcome of students in experimental classes and control 
classes. This proves that the discovery learning model's 
application can improve students' learning outcomes 
higher than the DI model in the control class.  
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