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ABSTRACT 

The research is motivated by the low problem-solving skills of students in learning physics. This study 

aims to determine whether there is no increase in the effectiveness of using Android-based learning 

media “Fun Physics Learning” on students' problem-solving skills. This type of research used a quasi-

experimental design with a non-equivalent control group design. The population used was all students 

of class X SMAS Mandiri Balaraja, while the research sample used two classes, class X for the 

experimental class and the control class. The instrument used is a test in the form of an essay, which 

the validator and student response sheets have validated to the Physics Scatter application. Data 

analysis showed that there was a significant increase in the results of students' problem-solving skills, 

which were shown in the pretest and post-test of the experimental class, where there was a significant 

increase in the N-Gain acquisition of 0.61 in the medium category. Based on the hypothesis test using 

the t-independent sample test, obtained t-count = 11.002 and t-table = 2.045 at a significant level of 0.05 

and got a positive student response. It was concluded that using Android-based Physics Spread 

learning media can improve students' problem-solving skills and is effectively used in learning. 
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INTRODUCTION 

The development of Science and Technology is increasingly rapid, especially in the 
world of education. The development of learning media is increasingly easy to obtain and 
increasingly sophisticated (Latifah et al. 2017). The learning media that is still frequently 
used is print media, such as modules, textbooks, handouts, magazines, and so on. In contrast, 
audio, electronic, and visual media are rarely appropriately used (Kristanto 2013). Print 
media only allows students to learn independently from a demonstration of knowledge to 
gain concise, clear, and procedural knowledge, resulting in a lack of student ability to solve 
problems (Habibi, Zainuddin, and Misbah 2017). To encourage students in this regard, 
students need to have a high level of curiosity by searching for and exploring information 
and being confident in asking questions (Artinta and Fauziah 2021). So, in the learning 
process, teachers are advised to influence students to be able to think and carry out activities 
that provide feedback, find out their initial abilities, and share students' strong motivation. 
(Siboro et al. 2021). In creating activities such as the process of providing material, 
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communication, and interaction between teachers and students, learning media can be used 
(Diah et al., 2018). 

Students are expected to have problem-solving abilities in physics (Hudha, Aji, and 
Rismawati 2017). Problem-solving ability is a person's ability to obtain a problem-acquisition 
process, thereby obtaining many solutions that can be used to solve existing problems 
(Siboro et al., 2021). A student must have problem-solving skills in looking for an idea or a 
solution (Rahmawati, Sutrio, and Makhrus 2020). According to (Negoro & Wijaya, 2010), 
there are five indicators of problem-solving ability consisting of recognizing the elements 
that are known, required, and the adequacy of the elements needed, stating and structuring 
problems, applying strategies to solve various problems, and explaining the results. 
Encouraging students in this regard, students need to have a high level of curiosity by 
searching for and exploring information as well as being confident in asking questions 
(Artinta and Fauziah 2021). Learning media can create activities such as providing material, 
communication, and interaction between teachers and students (Diah et al., 2018). 

Learning media is a tool used to provide information about lessons to attract students' 
attention (Dasmo et al., 2017). Technological developments can use learning media to obtain 
information and knowledge (Siboro et al. 2021). Mobile learning can be defined as a learning 
medium that uses technological developments, namely Android, which is managed so that 
learning can be carried out anywhere and anytime by students because almost all students 
already have Android. (Mahuda, Meilisa, and Nasrullah 2021) . The advantage of Android is 
that it makes the operating system most popular with the public, namely that it has an open-
source nature capable of creating applications by providing convenience to developers (Dian 
Anggraeni & Kustijono, 2013). So, learning media that utilizes it is needed smartphones-
based Android in the learning process physics. 

The results of an interview with a physics teacher at a high school in Banten stated that 
learning media in physics learning was still not optimal because the physics teacher only 
used simple tools around the school to carry out simple practicums to support physics 
learning. That is in line with (Putri, Gusteti, and Azmi 2022), who stated that there are still 
teachers who do it, learning only teacher-centered and yet use interactive learning media. 
The use of print media is still the main one because when using audio and visual media, the 
school only has one projector, so there are limitations in displaying this media. Many 
students already have Android-based smartphones but have yet to use them optimally, so 
learning media are needed that can utilize these smartphones. This is supported by research 
conducted by (Anggraeni, Wahyono, and Darsikin 2021), which states that only 42% of 
Indonesia, while Malaysia has reached 79%, have used smartphones for activities in the world 
of education. 

Mobile learning can be used to create better learning outcomes because it can increase 
learning independence and support the learning process (Rubianto 2020). The learning 
process using Android-based learning media can help students achieve learning success and 
improve their problem-solving abilities (Mahuda et al. 2021). Android-based applications 
that contain audio, video, images, and animation with text can increase students' attention, 
interest, understanding, and experience of a material (Chang et al. 2017). In developing 
interactive learning media using Adobe Captivate, further research is needed so that the media 
can be accessed via smartphones, not only on computers (Putri, Risdianto, and Rohadi 2019). 
Based on the supporting research and learning conditions mentioned, the objectives This 
researcher wants to know the use of an Android-based application in improving problem-
solving skills at time effectiveness its use. 
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METHODS 

This research uses a quantitative approach to test a hypothesis that has been 
determined using a specific sample or population, analyzing data in the form of statistics 
using research instruments as a data collection tool. (Sugiyono 2018). Experiments are carried 
out under controlled conditions to understand the impact of the independent variable or 
treatment on the dependent variable or quantitative results, which is an experimental 
method (Sugiyono 2018), so this research uses an experimental method. The experimental 
research design used in this research is quasi-experimental because this research will be 
carried out in high school, so it is not possible to randomly select some of the students for the 
experiment. The quasi-experimental design that will be used is a nonequivalent control group 
design. This design is the same as the pretest-posttest control group design but is different from 
the selection of experimental groups or random groups that are not random. The design of 
this research can be seen in Table 1.  

Table 1. Research Design 

Class Pre-Test Treatment _ Post-Test 

Experiment _ O 1 X O 3 

Controls O 2  O 4 

Information : 
O 1  = Pretest for experimental class. 
O 2  = Pretest for control class. 
O 3  = Post-test for the experimental class. 
O 4  = Post-test for the control class. 
X      = Treatment in the form of learning using SEBAR learning media. 

The research will be conducted at SMAS Mandiri Balaraja, on Jalan Raya Kresek, 
Balaraja, Tangerang Banten Regency. The population in the study were all class X students at 
SMAS Mandiri Balaraja. The sample is part of a population with characteristics and must 
genuinely represent a population (Sugiyono 2018). Determining the sample to be used in a 
study uses various sampling techniques, namely Convenience sampling combined 
with matching techniques. In convenience sampling, researchers select participants based on the 
availability of elements and the ease of obtaining these participants (Sugiyono 2018). 
The matching technique is that two equal groups are formed by equating the experimental 
class with the control class. The samples in this study were two classes at class X MIA level, 
namely X MIA 1 and X MIA 2. 

The research procedure was carried out in four stages. First, give a pre-test to classes X 
MIA 1 and X MIA 2 before being given treatment. The second step is in class. The third step 
is to carry out a post-test to determine the level of knowledge competency that students have 
achieved. The final step is to carry out an analysis of the data obtained during the research 
using appropriate statistical analysis to see the increase in student competence and the 
effectiveness of the learning media applied. 

Instrument study is the means used for collecting data by researchers. Study 
quantitative can use instrument-shaped interviews, tests, questionnaires, etc observation 
(Sugiyono 2018). The instruments used for this research were: (1) Fun Physics learning 
media, (2) a Test of students' problem-solving skills where, in this research, the material 
given was simple harmonic motion on a pendulum, (3) Student response questionnaire 
regarding the use of the fun learning media Physics. All instruments used have been 
validated by experts first. The data collection technique is a written test in the form of 2 essay 
questions, which have been adjusted to the student's problem-solving skill indicators. The 
test is given at the beginning of learning and at the end of learning. The student response 
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questionnaire to the Fun Physics learning media was used to determine students' 
assessments of the Fun application used during learning using the Technological Acceptance 
Model (TAM). 

The data analysis tests used are the independent sample t-test and the N-Gain test. This 
test was carried out after carrying out prerequisite tests for data analysis, namely the 
normality and homogeneity tests. Independent sample t-test to determine the differences in 
problem-solving skills of students in the control class and experimental class. N-Gain test to 
see the difference in the increase in problem-solving of students in the control class and the 
experimental class. As well as analysis of data from student response questionnaires to 
determine student responses regarding using the Spread Physics learning media. 

RESULTS AND DISCUSSION   

Results  

Display of Android-based Physics Distribution Application Learning Media 
The Spread Physics application was created using one of the Android application 

maker websites, Andromo, to create the background design, and others using Canva. Physics 
spreads are based on problem-based learning stages that support problem-solving skill indicators. 
According to (Primadani, Tukiran, and Jatmiko 2017), the combination of media and 
appropriate learning models can have a positive influence on students' problem-solving 
abilities and mastery of concepts. The Physics Spread has four main menus, namely the 
introductory Physics Spread, the Physics Material Spread, the Physics Practical Spread, and 
the Physics Evaluation Spread which can be seen in Figure 1. 

 

Figure 1. Display of the Android-based Spread Physics Application 

The "Introduction to Physics Spread" menu contains learning indicators that must be 
achieved, pretest questions, and videos containing problems that will be discussed in the 
lesson. Rahmana (2021) states that using videos in problem-based learning can help students 
do their assignments well. Apart from that (Sari and Sugiyarto 2015) stated that students can 
be interested in discussing options for solving problems both in groups and individually 
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when given problems that are packaged interestingly. The "Distribute Physics Material" 
menu contains material about simple harmonic motion in pendulums, which supports the 
learning process using the based learning model. This aligns with (Nugraheni 2017), where 
mastery of material can measure learning difficulties. So, it is hoped that the "Distribute 
Physics Material" menu will overcome learning difficulties. The "Distribute Physics 
Practicum" menu contains online practicums connected to PhET so that students can do 
practicums at any time. The "Distribute Physics Evaluation" menu contains posttest 
questions that students can complete at the end of the lesson. The Spread Physics application 
must use Internet data because there are online videos and practicums. 

Descriptive Statistical Analysis 
This research was conducted in May 2022/2023 academic year at SMAs Mandiri 

Balaraja. This research was conducted with four meetings in the experimental and control 
classes. The first meeting held a pretest. The second and third meetings carried out learning; 
the fourth held a posttest. The results of the research carried out obtained experimental and 
control class data in the form of pretest and posttest data with descriptive analysis of 
students' problem-solving skills obtained in this research using the help of 
IBM version 22 software, which can be seen in:  

Table 2. Statistics Description Data Pretest dan Posttest 

 
 
 
 
 
 
 

Based on Table 2, the differences between the pre-test and post-test scores from the 
experimental class and control class were obtained. The results of the descriptive analysis 
showed that the average student test score before applying the Spread Physics learning 
media in the experimental class and the conventional learning model in the control class had 
an average student score of 27.33 and 47.5. This shows that the initial problem-solving skills of 
students in both the control and experimental classes could be improved. However, after 
implementing the Physics Spread learning media in the experimental class and the 
conventional learning model in the control class, the students' average scores increased to 
71.83 and 60.98. This shows that the problem-solving skills of experimental class students after 
being given treatment, are at a medium level, while those in the control class are at a low 
level. Based on this analysis, using the Spread Physics learning media can improve 
students' problem-solving skills, as evidenced by the posttest scores for the experimental class 
being higher than the control class. 

Analysis of Student Response Results 
The results of student responses were obtained by distributing questionnaires to 

students to know the responses of students in the experimental class to SPREAD Physics 
learning media. The questionnaire contains 15 questions on a scale of 1-7. The results of the 
student response questionnaire can be seen at: 

 
 
 

Table 3. Description of Student Response Questionnaire Data to Media 
SPREAD Physics Learning 

Statistics Minimum Maximum Mean 

Pretest Experiment 20.0 37.5 27.333 
Posttest The 
experiment 

62.5 85.0 71.833 

Prettest Control 35.0 57.5 47.500 
Pottest Control 52.5 65.0 60.938 
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S statistics Minimum % %Maximum % A verage 

Student Response 61 89.5 75.9 

In Table 3, the response questionnaire obtained from class, The minimum student 
assessment score for the Spread Physics application is 61% in the neutral category. In 
comparison, the maximum is 89.5% in the agreed category. Average gain 75.9% with agreed 
qualifications. Student responses are said to be effective if the student's response is in the 
agree or strongly agree category (Zainudin and Pambudi 2019). Based on responses from 
students, it was concluded that using the Android-based Spread Physics learning media was 
effective in learning. 

Inferential Statistical Analysis 
Stage Next, researchers want to see the increase in experienced students in class 

experiments and control students' problem-solving skills. The improvement experienced by 
students in the experimental and control classes on students' problem-solving skills can be seen 
by calculating N-Gain. The N-Gain calculation was carried out using IBM SPSS version 
22 software. The results of the data calculation can be seen in: 

Tabel 4. Average N-Gain Score results 

 

Based on Table 2, the N-Gain score results in the experimental class are included in the 
medium category with an N-Gain score of 0.61. Meanwhile, the control class is in the low 
category, with an N-Gain score of 0.22. These results show that there has been an increase in 
students' problem-solving skills in both the experimental and control classes. Both classes 
experienced an increase, but it was higher in the experimental class compared to the control 
class. So, the increase in problem-solving skills of students who were treated with the Fun 
Physics learning application was higher than the increase in problem-solving skills of 
students who were not treated with the Fun Physics learning application. 

The normality test is carried out to find out whether the data obtained comes from a 
normally distributed population or not. The homogeneity test is carried out to determine 
whether the samples taken are homogeneous data. Hypothesis testing is used to determine 
the truth of a previously determined hypothesis. All these tests using IBM SPSS version 
22 software can be seen at: 

Table 5. Normality, Homogeneity and Hypothesis Test Results 

Class 
Normality t test _ Homogeneity Test T-Test 
Pretest Posttest Pretest Posttest Tcount Ttable 

Experiment 0.0218 0.123 
0.146 0.046 11.002 2.045 

Control 0.83 0.083 
Information 

Distributed 
normal 

Homogeneous Inhomogeneous There are 
significant 
differences 

Based on Table 5, the normality and homogeneity tests use two pieces of data, 

namely pretest and post-test. The results of normality testing in the experimental class and 
control class obtained a significance value > 0.05. That is, in the experimental and control 
classes, during the pretest and post-test, the data was normally distributed. There are 
differences in the results of homogeneity testing in the pretest and post-test, where the 

Class N-Gain Score Category 

Experiment 0.61 Medium 
Control 0.22 Low 
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pretest obtained a significance of 0.146 > 0.05, and it can be stated that the data is 
homogeneous. In the post-test, it obtained a significance of 0.046 < 0.05, and it can be stated 
that the data is not homogeneous. Because the homogeneity test is not an absolute 
requirement for deciding which statistical test to use, if the data is normally distributed and 
not homogeneous, then the statistical test for independent data uses the t-test (Independent 
Sample t-test) with the assumption that the two variances are not homogeneous 
(Equel Variance Not Assumed (Priyatno 2013). The results of hypothesis testing using 
the independent sample t-test showed that t table = 1.699 and t count = 11.002 and obtained a result 
(sig.) of 0.000. So, it is following the test criteria when t count > t table and (sig.) < α 0.05, 
then H0 is rejected and Ha is accepted, so it can be concluded that there is a significant 
difference between the Physics Spread learning media on students' problem-solving skills. 

Discussion 

Based on the results of the descriptive analysis, the average student test score was 
obtained before the Spread Physics learning media was applied in the experimental class, 
and the conventional learning model in the control class had an average student score of 
27.33 and 47.5. This shows that the initial problem-solving skills of students in both the control 
and experimental classes could be improved. However, after implementing the Physics Spread 
learning media in the experimental class and the conventional learning model in the control 
class, the students' average scores increased to 71.83 and 60.98. 

This shows that the problem-solving skills of experimental class students after treatment 
were at a medium level, while those in the control class were at a low level. Based on this 
analysis, using the Spread Physics learning media can improve students' problem-solving 
skills, as evidenced by the post-test scores for the experimental class being higher than the 
control class. In the next stage, researchers want to see the improvements experienced by 
students in the experimental and control classes regarding students' problem-solving skills. The 
N-Gain score obtained in the experimental class was 0.61, and the control class was 0.23. 
When learning to use this application, before the lesson takes place, students watch a video 
that raises problems regarding simple harmonic motion in pendulums, thereby motivating 
students to continue learning because the problems raised will be resolved when the lesson 
is finished. The application menu supports students in solving these problems. At the 
beginning of the lesson, a video is given which contains problems in learning packaged with 
exciting animations. In line with (An-nawaf, Karimah, and Adna 2021), they stated that using 
animated videos could make it easier for students to understand something conveyed in the 
video. Conduct an online practicum and present the results of the practicum. This is what 
was done by (Anggraeni et al. 2021), who stated that the use of virtual lab learning media can 
influence student learning outcomes. Utilizing the Spread Physics application also helps 
students to be curious about solving problems that have been provided with the menus in 
the application. This is by research (Albab, Wanabuliandari, and Sumaji 2021), which states 
that the influence of students using applications in the learning process can make students 
brave in trying and trying to solve problems sequentially. Thus, the use of the Spread 
Physics application can improve the problem-solving skills of students in the experimental 
class. 

The research results stated a significant difference in problem-solving skills between 
students who were treated with the Physics Spread media and students who were not taught 
with this media. Based on this, there is a significant difference in students' problem-solving 
skills between the experimental class and the control class. It has also been explained 
previously that there are differences between the two classes seen from the average value 
of problem-solving skills obtained by students. This is in line with research conducted by 
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(Arlen et al. 2020), which shows significant differences between the experimental groups that 
were given treatment using the Android-based Appypie learning media and PowerPoint 
learning media. The results of the student response questionnaire regarding learning using the 
Spread Physics application obtained an average percentage of 75.9% with qualifications 
agree. Student responses are said to be effective if the student's response is in the agree or 
strongly agree category (Zainudin and Pambudi 2019). Based on responses from students, it 
was concluded that using the Android-based Spread Physics learning media was effective in 
learning. This is in line with research conducted by (Zainudin and Pambudi 2019), where the 
Edmodo application on the Android platform was said to be effective when obtaining 
research results that showed a significant increase in positive student response to the 
application. (Prasetiyo, Widaningrum, and Astuti 2020) Stated that Android-
based applications make it easy to access them. Based on the research that has been carried 
out, it can be concluded that the use of Android-based Spread Physics learning media is effective. 

Android-based Spread Physics learning media still has limitations when applied to 
students; firstly, this application can only be accessed on Android-based smartphones, whereas 
what is found in the field is that some students use iOS-based smartphones. This is in line with 
(Armiati and La'ia 2020) stating that the use of devices can influence students' problem-
solving abilities. These two applications can only be accessed by students who have 
an Android-based smartphone and are connected to the internet because, in this application, 
there are videos and practicums that must be accessed using the internet. This is in line with 
(Nurfa, Aripin, and Susanti 2022) stating that there are difficulties in accessing media when 
the internet signal is less supportive, requiring students to re-load. So, further development of 
this application is needed. 

CONCLUSION 

Android-based Spread Physics learning media (The Excitement of Learning Physics) 

showed a higher increase in problem-solving skills in students who learned using the Spread 
Physics learning media compared to those who did not use the application. Judging from 
the pretest and posttest results obtained by each class, significant differences were obtained. 
The use of the Android-based Scatter Physics learning media to improve students' problem-
solving skills was declared effective, as seen from the student's responses to the applications 
used. The choice of learning media can influence students' problem-solving skills; there is an 
interaction between learning media and learning models. This interaction can make learning 
activities occur in two directions between students and teachers. The results of this research 
are intended to encourage teachers to improve the teaching that has been carried out by 
paying attention to the learning media and learning models used to improve 
students' problem-solving skills. 
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