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ABSTRACT 

One of the abilities that students must have in the 21st century is the ability to think critically. This study aims to 

see the use of Android-based physics learning media using PBL learning to improve critical thinking skills in 

Newton's Law material. This type of research is the pretest posttest control group design. The study was aimed at 

students of class X SMA Negeri 1 Tempilang with sample selection using random cluster sampling. The selected 

class is X MIPA 1 as the implementation class and X MIPA 2 as the control class. The data collection was in the 

form of a critical thinking skill test that was tested before and after learning. The collected data were analyzed 

using the N-gain test to determine the increase in critical thinking skills. The results of the N-gain analysis show 

that the Android-based physics learning media with the PBL model in the implementation class is in the high 

category, while the control class is in the medium category.The results of the analysis obtained that the use of 

Android-based physics learning media with PBL learning can improve students' critical thinking skills. 

Keywords: Physics Learning Media Based on Android, Problem Based Learning, Critical Thinking 

Skills.  

1. INTRODUCTION 

The era of the industrial revolution 4.0 brought 

major changes to the field of education known as 

Education 4.0. Education 4.0 is a response to the needs 

of the 4.0 revolution where humans and technology are 

harmonized to enable new possibilities [1]. Education 

4.0 which focuses on developing education and skills 

has made learning in the future [2]. In line with the era 

of the industrial revolution 4.0, 21st century skills are 

learning that students must have. 

21st Century Skills seeks to identify and help 

students acquire the skills needed. learning skills 

according to assessment and teaching of the 

assessment and teaching of twenty-first century skills 

(ATCS) which categorize 21st century skills into four 

ways of thinking, ways of working, tools for work, and 

living in the world [3]. Thinking skills are one of the 

demands that must be met by students in learning. 

Regardless of the skills included or the terms used to 

describe them all, 21st century skills are relevant to 

aspects of contemporary life in a complex world. Most 

focus on the complex types of thinking, learning, and 

communication skills, and all are more demanding for 

teaching and learning skills rather than memorization. 

This ability focuses on developing higher-order 

thinking skills [4]. In addition, the main basis students 

must have in developing higher-order thinking is by 

emphasizing critical thinking skills [5]. The ability to 

think critically is a requirement that must be had in 

learning physics [6], [7]. The development of students' 

critical thinking skills is considered as one of the most 

important goals of education [8], [9]. However, 

students' critical thinking skills are still lacking [10], 

[11]. Learners still have difficulty analyzing the 

relationship between concepts [12],
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difficulty understanding formulas, and difficulties in 

solving problems in learning physics [13]. Contextual 

learning is still lacking in learning [14]. This problem 

requires learning that involves students in contextual 

learning that connects to real life. 

Learning that connects students to the completion 

of contextual life namely Problem Based Learning 

(PBL) [15] can stimulate students to learn through 

various real problems in daily life and encourage 

understanding of scientific knowledge. Besides PBL 

can also grow students' knowledge personally [16], 

[17], [18]. PBL learning is able to influence students 

in improving critical thinking skills [19]. PBL can also 

be integrated with technology to solve a problem [20]. 

Technology-assisted learning has a very important 

role in improving the effectiveness of the learning 

process [21]. 

Utilization of technology in instructional media 

greatly helps improve problem solving abilities and 

learning outcomes [22]. One use of technology in 

learning is learning with cellular. The use of cellular 

as a learning media has a better and more effective 

impact and can enrich experiences in the learning 

process of students [23], [24], [25], [26]. Mobile 

learning provides a variety of application programs 

that can be accessed by students, for example, Android 

programs [27]. 

The application uses Android-based learning 

media as one of the 21st century learning styles [28]. 

Android is considered capable of being a medium for 

delivering appropriate learning especially for high 

school students because almost every student makes it 

an inseparable object in daily life activities [29]. 

Students can access information at any time as needed 

by using Android [30]. However, many students do not 

use Android for the learning process [31]. Though the 

learning process such as understanding physics 

material can be assisted with android learning media. 

A media that is able to help explain the concepts 

possessed by these materials is needed so that students 

are motivated to learn need explanations in the form of 

pictures, graphs and real examples in everyday life 

[32], [33]. Physics material can be packaged in 

interesting forms in learning media so physics material 

that tends to be abstract is more easily understood [34]. 

Potentials and existing problems, this research to 

implement Android-based physics learning media 

with PBL learning is expected to improve students' 

critical thinking skills. 

 

 

2. RESEARCH METHODS 

The research subjects were selected in the students 

of Class X MIPA of SMA Negeri 1 Tempilang. 

Sampling in this study using cluster sampling that was 

chosen randomly. Acquisition of class X MIPA 1 

students as the implementation class (experimental) 

that was given treatment and class X MIPA 2 as a 

control class that was not given treatment. The 

implementation class was 36 students and the control 

class was 34 students. The research design used is the 

pretest posttest control group design. 

After being given the initial test the 

implementation class gets the treatment of applying 

android-based physics learning media with PBL 

learning and the control class is not given treatment 

(using conventional learning). Data collection 

methods used are test methods using critical thinking 

skills tests. Critical thinking ability test in the form of 

material description of Newton's Law aims to obtain 

an increase in students' critical thinking skills. 

Data analysis uses pretest and posttest to see the 

students' critical thinking abilities in physics. Initial 

and final test results were analyzed to find out the N-

gain of students' critical thinking skills. The gain value 

is obtained by calculating the posttest score minus the 

pretest score then comparing it with the maximum 

score minus the pertest score. The value of the gain is 

then in the category whether the score is high, 

medium, and low. 

The pretest-posttest values in the implementation 

class using learning media will then be analyzed using 

the Paired Sample t-Test. The Paired Sample t-Test is 

used to see whether or not there is an average 

difference between pretest and posttest critical 

thinking skills in the implementation class that uses 

Android-based physics learning media with PBL 

learning. 

3. MATH AND EQUATIONS RESULTS 

AND DISCUSSION 

3.1. Increased Critical Thinking Skills 

The results of this study were the application of 

Android-based physics learning media with PBL 

learning to improve students' critical thinking skills. 

Physics learning media is used to contain content, one 

of which contains PBL learning content which is made 

according to indicators of critical thinking. Instrument 

statements are prepared based on indicators of critical 

thinking. Critical thinking skills in this study contain 

several indicators, namely analyzing facts, 
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formulating the main problems, clarifying, making 

conclusions, and evaluating. The application of 

Android-based physics learning media in PBL 

learning can be seen in one of the media content 

presented in Figure 1 and Figure 2. 

 

Figure 1. Android Based Learning Media 

 

Figure 2. Problem Critical Thinking 

Figure 1 shows the PBL content section on 

Android-based learning media consisting of Newton's 

Law material, Real PBL which contains animations or 

videos related to Newton's Law material that connects 

to real problems, PBL activities that contain PBL 

learning syntax, and critical testing. which contains 

exercises for critical thinking. Figure 2 shows the 

content of PBL activities consisting of several phases 

that are able to direct students to think critically 

because in each phase there are indicators of critical 

thinking. 

 The value of students' critical thinking abilities in 

physics is obtained through the results of the test 

description in the implementation class and the control 

class. Both classes were given 8 critical thinking skills 

test questions. Initial tests of critical thinking skills 

will be given before learning and the final test after 

learning is given. Each class is given a different 

treatment. The implementation class uses the Android-

based physics learning media with PBL learning and 

the control class uses conventional learning that is 

commonly used at the school. 

The results of the critical thinking skill test are 

done by looking at the increase in the students' critical 

thinking physics abilities in the implementation class 

and the control class can be obtained by comparing the 

mean gain scores for the dependent variable. The gain 

value is obtained from the pretest and posttest values 

which are then disputed. The assessment is carried out 

for each class both the class given treatment and the 

class not given treatment. After calculating the gain 

value it will be known whether there is an increase 

between the experimental class and the control class.   

The results of assessing students' critical thinking 

abilities in physics can be seen in Figure 3. 

Figure 3. Graph of Increased Critical Thinking Skill 

Figure 3 shows that the respective pretest and 

posttest scores for the implementation class using 

Android-based physics learning media using PBL 

learning are 37.29 and 82.70. Meanwhile, the pretest 

and posttest scores for the control class were 36.84 and 

73.16 respectively. The pretest-posttest score of 

critical thinking skills in the experimental class 

increased greater than the control class. After the 
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pretest-posttest value is obtained, then calculate the 

gain value for critical thinking skills.  

 
Figure 4. Data diagram comparing N-gain scores 

Figure 4 shows the results of the analysis of the 

gain value of students' critical thinking skills in both 

classes. The gain value of the critical thinking ability 

of the experimental class is 0.76 with the high category 

and the control class with a value of 0.54 with the 

moderate category. It can be seen that the gain value 

of the critical thinking skill test in the implementation 

class (using Android-based physics learning media 

with PBL learning) is higher and is in the high 

category. The conclusion obtained is that Android-

based physics learning media with PBL learning can 

improve students' critical thinking skills. 

The value of critical thinking skills in the pretest-

posttest implementation class can be analyzed using 

paired sample t-test. The decision criteria determine 

the differences in the improvement of critical thinking 

skills in the implementation class, namely: 

H0: There is no significant difference in the mean score 

between the pretest-posttest critical thinking skills in 

the implementation class. 

Ha: There is a significant difference in the average 

score between the pretest-posttest critical thinking 

skills in the implementation class. 

The results of the paired sample t-test analysis can 

be seen in Table 1. 

Table 1. Paired sample test t-Test critical thinking 

skill 

Class Sig. 2 tailed 

Implementation Pretest 0.000 

Posttest 0.000 

The result of the analysis shows that the critical 

thinking ability variable is tcount = -50.202 <ttable = -

2.030 with a significance (2 tailed) in the 

implementation class <0.05, it is said that Ha is 

accepted. So it can be concluded that there is a 

significant difference on average between pretest and 

posttest critical thinking skills, which means that there 

is an effect of using Android-based physics learning 

media with PBL learning in improving students' 

critical thinking skills. 

3.2. Discussion 

The progress of a country is marked by improving 

the quality of people's lives such as the quality of 

human resources in utilizing and developing 

appropriate technology and overcoming its impacts. 

Competition in information and technology has a 

tendency to change rapidly which requires a fast and 

effective response to 21st century education [35]. 

Utilization of technology is very useful in learning. 

Learning by utilizing cell phones is very useful for 

connecting students with peers who have an impact on 

their thinking such as to solve problems and think 

critically [36]. Mobile learning provides a variety of 

application programs that can be accessed by students, 

for example, Android programs [27]. Android cellular 

learning can improve teaching and learning by 

emphasizing the acquisition of learners' knowledge. 

Smartpone like Android is very interesting for students 

to learn [37]. So learning that utilizes Android-based 

media is very important to be used in physics learning 

activities. This is according to Marhadini, Akhlis, & 

Sumpono's research [32] which states that Android-

based learning media has a category that is suitable for 

use by high school students. Because the use of 

technology is the goal of 21st century learning [38]. 

Learning that combines technology that helps 

improve students' critical thinking using PBL learning. 

Teachers need to understand the current state of their 

students and to determine effective teaching strategies 

for improving problem solving [39]. Learning 

activities in the classroom must utilize learning that is 

able to foster students' critical thinking by using PBL 

learning.Yuliati, Fauziah, &Hidayat's research 

showed that using PBL there was a positive change in 

students' critical thinking skills with an average N-

Gain test of 0.59 and a measure of test effectiveness of 

3.73. Critical thinking skills students need to be trained 

to use more intensively authentic problems in 

everyday life. PBL is learning that supports authentic 

learning [40]. Authentic learning deals with real life 

problems. Students need to have critical thinking skills 

to be able to apply knowledge to solve existing 

problems in everyday life. Students' critical thinking 

Implementation Class Control Class
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skills need to be trained to use more intensive 

authentic problems in everyday life.  

The use of android-based learning media by using 

PBL learning motivates students to be actively 

involved in learning. Students in class are able to learn 

with their own initiative, more confident and able to 

work together between groups because the media used 

contains good components for learning that can 

support students involved in learning activities in 

class. One component of learning contains a Newton 

Law learning material that involves real problems, 

there is a learning video or animation that contains an 

explanation of the learning material. Android media 

also has PBL learning activities that are adjusted to 

PBL learning steps. this learning phase consists of the 

students' orientation to the problem; organize students 

to learn; conduct an investigation; analyze and 

evaluate the problem solving process; and reflecting. 

In the Android-based learning media there are also 

examples of questions related to the ability to think 

critically with a view to practicing students' critical 

thinking skills. This has an effect on learning, utilizing 

Android-based media with PBL learning can improve 

students' ability to think critically. 

4. CONCLUSIONS 

This article has presented the application of 

android-based physics learning media with PBL 

learning to improve students' critical thinking skills. 

The results of this study can be concluded that the 

adoption of physics media based on android learning 

with PBL learning can improve the critical thinking 

skills of students of class X MIPA SMAN 1 

Tempilang. The use of physics learning media based 

on Android using PBL learning (implementation 

class) can improve students' critical thinking skills 

seen from the pretest value of 37.29 and the posttest 

value of 82.70 with a gain value of 0.73 which is a high 

category. This increase in ability was obtained from 

the students' pretest and posttest scores and the t-test 

scores in classes using Android-based learning media. 

Further research measures other 21st century skills in 

addition to students' critical thinking skills. Time 

management is given more attention so that it does not 

hamper when research activities take place. 
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