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ABSTRACT 

This research aims to determine the effect of smartphone-based learning media in the students’ critical thinking 

skills. This research was a quasi-experimental with only Posttest Control Group Design. The sample of this 

reasearch were students of class XI MIPA 1 and XI MIPA 2 at SMAN 1 Ngaglik in the academic year 

2019/2020 who were taken by simple random sampling. Data collection instrument was developed based on 

indicators critical thinking skills namely understanding, application, analysis, evaluation, and generalize. The 

analysis of this research used descriptive analysis and independent t test. The results of t test analysis showed 

critical thinking skills of experimental class were significantly higher than the control class. It means that the use 

of smartphone-based learning media has an effect in improving the critical thinking skills of students. 
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1. INTRODUCTION 

Technological developments can be used as an 

innovative and creative learning medium for teachers 

and students [1]. The convenience offered by 

technology can support teacher and student 

communication interactively during the Covid-19 

pandemic. Students can access the material more 

easily. Technology can also help students in the 

learning process [2]. Teaching materials that are 

mobile can be used as a substitute for teaching 

materials such as books, textbooks, other printed 

sources. This learning material is packaged in 

electronic form and has advantages in the form of 

images, videos, and animation [3]. Although it can 

facilitate learning, the existing technology has not 

been fully utilized. Its use is limited to social nets [4]. 

Teaching materials that are mobile or often 

referred to as mobile learning can help students 

arrange experiments, understand procedures, think 

about the influence of variables, communicate and 

present the results obtained. One example of mobile 

learning that can be used is a smartphone. The 

development of smartphone devices is getting higher 

and the prices are relatively cheap are factors that 

support the increase in smartphone use. In Indonesia, 

the growth of smartphones reaches 62% per year and 

for the Android OS it reaches 50-60% [5]. This 

shows that smartphones are very easily accessible to 

everyone, including educators and students. The use 

of smartphones makes students understand the 

subject matter easily. The material presented is not 

only in the form of writing and images, but can also 

be in the form of video or experimental animation. 

This video or experiment animation will make 

learning run more effectively and students have a 

pleasant learning experience [6]. 

Physics is a subject that consists of concepts. 

Understanding the concept is important in studying 

physics. The Coronavirus 19 outbreak that hit 

Indonesia in early March 2020 had a tremendous 

impact in various aspects of life, especially in the 

field of education [7]. Education, which is usually 

held face-to-face in schools, during a pandemic must 

be carried out from home (study from home). 

Students also experienced learning difficulties during 

the pandemic. During the Covid 19 pandemic, 

students had to study online which needed 
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communication tools such as laptops / smartphones 

that were used to facilitate teacher-student 

communication. Even though education is 

constrained by the Covid-19 outbreak, education 

must continue to run to prepare the quality of 

Indonesian people in facing the 4.0 industrial 

revolution. 

The challenges of the 21st century require people 

to have skills including: (1) ICT and media skills; (2) 

critical thinking skills; (3) problem solving skills; (4) 

communication skills; and (5) collaboration skills [8]. 

One of the skills that need to be taught to students in 

the face of the globalization era is critical thinking 

skills [9]. Critical thinking skills are mental processes 

used to analyze and evaluate information or problems 

[10]. When we think, at that moment we are forming 

a concept, a consideration to make a decision. 

 Critical thinking skills will make it easier for 

students to make decisions when facing a problem 

[11]. The use of critical thinking skills is an important 

component for solving physics problems [12] [13]. 

Critical thinking skills are logical thinking skills in 

making decisions based on what they believe. A 

person is said to think critically if he has the 

following skills or indicators: (1) understanding; (2) 

application; (3) analysis; (4) evaluation; and (5) 

generalize [15]. 

Critical thinking skills can be taught by 

innovative learning. In the midst of the Covid-19 

pandemic that has hit the world, especially Indonesia, 

the education system requires educators to be able to 

use distance learning media[16]. Technological 

literacy and communication skills are needed in 

delivering learning material so that it is easily 

understood by students [17],[18]. 

According to constructivism theory, critical 

thinking skills can be developed by accustoming 

students to solve problems on their own and not only 

at the end of learning, but problems are also given at 

the beginning of learning [19]. Critical thinking skills 

are not suitable if students are passive with learning 

that is only informative. Informative learning will 

only make students lazy, do not have strong curiosity, 

and do not have the ability to communicate the ideas 

they have [20]. 

 The use of smartphone-based learning media 

makes it possible to improve students' critical 

thinking skills. Learning materials can be presented 

in a more attractive, more interactive way, and 

students can study anywhere and anytime. The 

mastery of concepts and critical thinking skills of 

students who use interactive multimedia on 

temperature and heat material is higher than students 

who use conventional learning [21]. Simulation 

videos and examples of interactive questions in 

learning are presented in smartphone-based media 

that make it easier for students to understand abstract 

physics concepts. Learning with mobile learning 

media will feel more quality and effective in 

improving students' ability to draw conclusions from 

problems [22]. Based on these results, it is necessary 

to develop and study further learning by utilizing 

smartphone-based learning media. Next, we will 

examine the effect of using smartphone-based 

learning media in improving students' critical 

thinking skills during the Covid-19 pandemic. 

2. RESEARCH METHOD 

This research was a quasi experimental using  

Posttest Only Control Group Design. The sample 

research was students of class XI MIPA SMAN 1 

Ngaglik who were taken by simple random sampling. 

Class XI MIPA 1 as the control class and class XI 

MIPA 2 as the experimental class. Experimental class 

used smartphone learning media, while the control 

class used conventional learning only with Student 

Worksheets. The analysis of hypothesis  in this study 

was using the independent sample t test to determine 

the significant differences between the two classes. 

Table 1 shows the research design used in this 

research [23]. 

Table 1. Research design with only posttest control 

group design 

Class Type Pretest Treatment Posttest 

Experiment 

Control 

-- 

-- 

X 

-- 

O1 

O2 

 

The learning media is uploaded in google 

classroom then students download and install it on 

their smartphone. The smartphone learning media 

which used in this learning is learning media oriented 

to solve problems. Giving this problem is expected 

that students gain learning experience so that they can 

find concepts and can foster critical thinking skills. 

The first problem is given in the "tahukah kamu?" 

menu which contains the video of Covid 19 virus that 

is currently hitting the world. From this menu, 

students are directed to how can humans detect a 

virus that is very small? 

The next menu is the "material" menu. The 

material menu contains the concept of the 

microscope, the parts of the microscope and its 

functions are described in detail so it help students 

think in real terms. In this menu there is also an 

animation of light travel in accommodation and 

without accommodation. This animation help 
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students to analyze the image formation that occurs 

using a microscope with accommodation and without 

accommodation. 

This learning media is also equipped with 

examples of interactive questions that provide 

explanations to students in solving calculation 

problems in a microscope. The question exercise 

menu can be used by students to practice their ability 

to evaluate a problem. After evaluating and 

analyzing, it is hoped that students can draw 

conclusions about the image formation that occurs in 

the microscope.To support the results of analyzing, 

the indicator of critical thinking skill in the each class 

was analyzed with equations: 

Critical Thinking Level= 
Score Obtained

Maximum Score
 ×100%        (1) 

 

Table 2. Students' critical thinking skills category 

 

The results of the level of critical thinking skills 

according to the equation above will be interpreted 

into Table 2. Table 2 shows the categories of  

students’ critical thinking skills [24]. 

3. RESULT AND DISCUSSION 

This research aims to determine students’ 

critical thinking skills who get studyng by using 

smartphone-based learning media compared 

with students who get conventional learning. 

The research result in experimental and control 

classes are presented in Table 3. 

Table 3. Comparison of critical thinking skills  

Class 

Type 

Total 

Students 

Score of Critical Thinking 

Skills 

Lowest Highe

st 

Avera

ge 

Experim

ent 

Control  

29 

32 

25 

13 

100 

100 

73,93 

66,59 

 

Table 3 shows the average critical thinking 

skills in experimental class using smartphone 

learning media are higher than the control class. 

It means  learning using smartphone-based 

learning media can help students understand 

learning material independently. Smartphone-

based learning media equipped with pictures, 

videos, and experimental animations can help 

students understand the subject matter in a 

concrete and logical manner. Indirectly, the use 

of smartphone-based learning media guides 

students to activity and be involved in learning. 

The involvement of active students in learning is 

very necessary. it makes the learning objectives 

can be achieved easily[25]. 

The significant difference of critical thinking 

skills in experimental class and control class can 

be seen from the inferential statistical test 

conducted by the Independent t-test analysis. 

Before conducting independent t test analysis, 

first carry out the homogeneity and normality 

tests in two sample groups as a prerequisite for 

conducting t test analysis. The prerequisite test 

results show the two sample groups are normally 

distributed and homogeneous (sig.> 0.05). While 

the results of hypothesis testing indicates there is 

a significant difference of critical thinking skills 

in the two sample groups.The significant 

comparison between experimental and control 

class is shown in Table 4 which is the result of 

the t test analysis that has been carried out.  

Table 4. Independent t-test results in critical 

thinking skill 

Tes df Mean 

Differ

ence 

Std. 

Error 

Differ

ence 

Score t-

test 

Sig. 

Posttest 

Eksperi

ment-

Control 

59 13.23 6.17 -2.14 0.03 

 

Table 4 shows that the tcount = 2.14 while the 

ttable value for 59 degrees of freedom is 2.002. 

The tcount value in Table 4 is greater than the ttable, 

Persentage (%) Critical Thinking Skill 

Categories 

81.25 < X ≤ 100 

71.50 < X ≤ 81.25 

62.50 < X ≤ 71.50 

43.75 < X ≤ 62.50 

0 < X ≤ 43.75 

Very Good 

Good  

 Moderate  

Less  

Very Less 
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indicates the use of smartphone-based learning 

media has a significant impact on students' 

critical thinking skills. This significant 

difference can be seen in Figure 1 which shows 

that all indicators of critical thinking skill in 

experimental class are better than the control 

class. The use of smartphone-based learning 

media that can display images, videos, and 

experimental animations that can train students' 

thinking skills [25] [26]. Critical thinking skill 

increases due to the use of smartphone-based 

learning media.  

The comparison of students' critical thinking 

skills for each indicator is presented in Figure 1. 

 

 

Figure 1 Comparison of Critical Thinking Skills 

for Each Indicator 

Figure 1 shows all indicators of critical 

thinking skills can be trained using smartphone-

based learning media.  The understanding 

indicator in the experimental class got a score of 

79.3, while the control class got a score of 71.9. 

Students who already understand something will 

find it easier to apply the material. This can be 

seen in the experimental class, the application 

indicator got a score of 77 while the control 

class only got a score of 71.9. The 

students'critical thinking skill is seen from the 

analysis and evaluation indicators in 

experimental class is higher than the control 

class. In experimental class that uses 

smartphone-based learning media, it is equipped 

with an experimental video animation which 

helps students to understand and analyze 

abstract subject matter [26]. The generalization 

indicator in experimental class was 48.3. It is 

higher than the control class which was only 

46.9. This is because the smartphone-based 

learning media is equipped with completion 

steps to analyze and evaluate questions 

interactively. This evaluation step can train the 

thinking skills of students in making logical 

conclusions or decisions. By using smartphone- 

based learning media, students who can describe 

abstract subject matter to be more real and 

concrete. 

4. CONCLUSION 

This research result can be concluded that the 

use of smartphone-based learning media can 

affect the critical thinking skills during Covid-19 

pandemic. Students’ critical thinking skills in 

experimental class are better than the control 

class for each indicator namely understanding, 

application, analysing, evaluation, and 

generalize. Smartphone-based learning media 

which equipped images, videos, and 

experimental animations can help students 

understand abstract subject matter. It help 

students train their critical thinking skills. 
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