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ABSTRACT 

This study purpose to determine the feasibility of an interactive learning media using a smartphone on the 

integrated optical instrument of Pancasila values. The type of research used is Research and Development with a 

4-D model, namely Define, Design, Development, and Disseminate. The research subjects were students of class 

XI IPA 3 at SMA N 1 Prambanan Yogyakarta in the 2019/2020 school year. The research subjects were 24 

students. Data were gathered through observation data collection techniques, interviews with physics teachers as 

well as interviewing several students, and student response questionnaire. The data collected were analysed using 

descriptive analysis. The results are that the interactive physics learing media using smartphone integrated with 

the Pancasila value is suitable for use in the learning process based on expert validation (material and media), and 

practitioner. Student responses to the media are  very good.  
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1. INTRODUCTION  

The era of the industrial revolution always 

undergoes changes due to technological 

developments. At this time we are entering the era of 

the 4.0 industrial revolution which has changed the 

way humans work into automation and digitization 

[1]. These changes are intended so that in the era of the 

industrial revolution 4.0 humans are able to increase 

productivity and flexibility [2]. The changes that 

occurred in the revolutionary era 4.0 had a good effect 

on various things, that is economy, social, technology, 

health and education. [3]. What can be felt by the rapid 

changes and developments in technology during the 

revolutionary era 4.0 is the easier access to 

information from various sources [4]. The 

implementation of technology in education is the 

creation of various platforms as learning media, 

learning resources, and administrative tools [5]. 

Technology and education can combine to improve the 

quality of learning in schools [6].  

Improving the quality of learning in schools 

through the curriculum, learning methods and 

interactive learning media with the help of developing 

technology. Technologies that can be used such as 

computers, communication tools, and television are 

used as instruments in the learning process [7]. One of 

the technologies that can be used in the learning 

process is a smartphone. Smartphones are used as an 

alternative as a tool for interactive learning media in 

the era of the industrial revolution of 4.0 [8]. The 

selection of smartphones as a tool in learning media is 

because on average students in Indonesia already have 

smartphones and the use of smartphones can also 

divert negative effects on students during the learning 

process such as playing games that are not related to 

learning material [9]. Another reason for choosing 

smartphones is because these objects are not foreign 

goods, especially for students in Indonesia and in 

general students are more interested in reading and 

socializing using smartphones [10].  

The use of interactive learning media for students 

is to increase understanding of concepts (learning 

materials and practice questions) and increase 

creativity in students. Interactive learning media is 

Advances in Social Science, Education and Humanities Research, volume 541

Proceedings of the 6th International Seminar on Science Education (ISSE 2020)

Copyright © 2021 The Authors. Published by Atlantis Press SARL.
This is an open access article distributed under the CC BY-NC 4.0 license -http://creativecommons.org/licenses/by-nc/4.0/. 434

mailto:syarifahaini.2019@student.uny.ac.id


  

 

very important for students because interactive 

learning media has the advantage of being able to 

interact more broadly [11]. The presence of learning 

media by using smartphones is used as a complement 

to learning and provides opportunities for students to 

access learning without the time and place limits so 

that the learning process can be carried out both face-

to-face and distance learning [12][13]. Platforms that 

can facilitate both distance and face-to-face learning 

are social media which includes wikis, blogs, 

discussion forums, virtual worlds, content 

communities, and online games [14]. Various 

technologies and platforms can create various learning 

media that can be used during the learning process 

[15]. Technology that creates various learning media 

that can support students' learning abilities and provide 

opportunities for students to be more active in the 

learning process so that the learning process becomes 

more interactive and interesting for students. 

The use of interactive learning media can be 

applied to every subject, including learning physics. 

Given that abstract physics learning is full of concepts, 

facts, principles, and generalizations, so students think 

that physical learning is not interesting and difficult to 

understand [16]. Difficulty in understanding physics 

learning and disinterest in physical learning is caused 

by the teaching method used by the teacher, namely 

the lecture method which allows students to be passive 

in the learning process and less supportive 

infrastructure such as less varied learning media 

[12][16]. The lack of variation in instructional media 

is due to the fact that teachers experience problems 

with the use of technology [12]. Overcoming these 

problems, teachers are required to have the ability to 

use technology which aims to make teachers able to 

modify or develop learning media to be attractive so 

as to foster motivation and curiosity of students [17].  

Another challenge for teachers is building the 

character of students based on the values of Pancasila 

as stated in Law No. 20 of 2003 [18]. The importance 

of instilling Pancasila values in students is because the 

era of the 4.0 revolution, the condition of the 

Indonesian nation showed bad behavior and waning 

cultural values of the Indonesian nation. Bad behavior 

such as drinking, brawls between students, criminal 

cases, immoral cases, acts of vandalism and so on [19]. 

The characters of students are not good, such as tend 

to be selfish, do not like to work together, do not 

respect parents and teachers, are trapped in bad social 

environments such as drugs and criminals, and 

retreated interest in learning in students [10]. This bad 

behavior shows that the Indonesian nation is 

experiencing a character crisis.  

The importance of fostering good character for 

students so that Indonesia has a nation with dignity and 

good character in accordance with the values of 

Pancasila [20]. Cultivating characters in accordance 

with the values of Pancasila by integrating character 

education with physics learning [21]. However, not all 

characters can be applied to physics learning, but 

physics learning can contribute to building some good 

characters for students [22]. In fact, there are still 

teachers who think that character education is two 

things that cannot be combined [21]. The opinion that 

states that character education is something that cannot 

be combined must be eliminated because character 

education is the duty of all teachers 

The need for innovation in the learning process 

both from learning materials and learning media that 

is integrated into the values of Pancasila so that it is 

hoped that the formation of good characters in students 

and the realization of the goals of Indonesian 

education in accordance with Law No. 23 of 2003 that 

education does not only emphasize the cognitive 

abilities of students only but can form the good 

character for students. 

2. RESEARCH METHOD 

The research was conducted at SMA Negeri 1 

Prambanan, Yogyakarta. The sample consisted of 24 

students in class XI IPA 3 in the 2019/2020 academic 

year with physics material, namely optical tools. The 

learning was carried out online due to the Covid-19 

epidemic. The learning process platform with the help 

of social media, namely WhatsApp Group. 

2.1.  Type of Research 

The type of research is Research and Development 

(RnD) with a 4-D model, namely Define, Design, 

Development, and Disseminate. The steps to develop 

the media, namely define the stage, at this stage 

observations are made to the school. Observations 

made in the form of analysis of the curriculum used, 

analysis of the learning process, analysis of the 

character of students both during the learning process 

and during breaks, and analysis of school conditions. 

The purpose of doing this action at the define stage is 

to find out the type of learning media that is suitable 

for students to achieve learning objectives. 

The design stage, which is at this stage, selects 

learning media that is appropriate to the needs of 

students and prepares strategies for delivering learning 

materials that are useful for achieving the expected 

goals and results. The development stage is at this 

stage using validation steps from an expert (material 
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and media), and validation from practitioner. 

Validation of material and media an expert, namely  

lecturers at Yogyakarta State University and for 

practitioner validation from physics teachers at SMA 

Negeri 1 Prambanan  

2.2.  Research Instrument 

The instruments used were validation sheets by an 

expert (media and material), validation from 

practitioner and questionnaire for student responses to 

the media. The purpose of validation is to determine 

the feasibility of a product.   

2.3.  Research Instrument 

The data analysis technique used is the descriptive 

analysis by calculating number of percentage scores 

from the validation by an expert (material and media), 

and student responses. Data analysis was performed 

using a formula (1) [12] 

Percentage =
Score obtained

Maximum score
×100%                     (1) 

The feasibility level of the media developed is 

based on the percentage of scores obtained. If the 

percentage of scores obtained is higher, the better the 

feasibility of the media being developed. The criteria 

for the level of media validation are shown in Table 1 

[12]. 

Table 1. Feasibility criteria 

Percentage (%) Category 

80,00 - 100 Very Good 

60,00 -79,99 Good 

50,00 - 59,99 Less Good 

00,00 - 49,99 Not Good 

3. RESULTS AND DISCUSSION 

3.1.  Define Stage 

Observations and interviews were carried out 

before Covid-19 was in Indonesia. The results of the 

analysis of the curriculum show that teachers have 

followed the curriculum set by the government, 

namely the 2013 Curriculum. The results of the 

analysis of the environmental conditions of the school 

at SMA Negeri 1 Prambanan have been very good. 

The condition of a good school environment is one of 

the factors that affect the potential growth of each 

student  [23] 

The results of the analysis of the learning process 

in schools show that the learning process is less able 

to attract the attention of students because students are 

not directly involved in the learning process and do not 

use media in learning The results of the character 

analysis of students show that there are students who 

have bad character traits such as not paying attention 

to the teacher who is explaining the learning material. 

Students focus on smartphones that are not related to 

learning physics. The goal is to study needs analysis 

(curriculum, school environmental conditions, 

learning process, and student character) to see the 

problems that are the basic references in product 

development, the need to develop products, and 

solutions to problems.  

Needs assessment (curriculum, school 

environmental conditions, learning process, and 

student character) is used to obtain information that 

will be used in media development [12] [24]. 

Information can be in the form of problems that 

become references in product development. The 

solution to this problem is by developing learning 

media, namely interactive media using smartphones. 

The use of smartphones aims to make students 

motivated and interactive when learning physics. 

Interactive media using smartphones is integrated with 

Pancasila values. The purpose of integrating Pancasila 

values is to develop good character in students 

according to the function of education according to 

UU No. 20 of 2003, namely to develop and shape the 

character of the Indonesian nation. Support from 

research [25] states that the importance of developing 

learning media that can be realized in real terms 

because the use of instructional media is very 

influential on students' motivation, interests and 

learning outcomes 

3.2.  Design Stage 

Interactive media using a smartphone integrated 

with Pancasila values was created with the help of the 

Microsoft PowerPoint program for the manufacture of 

optical instrument materials. Creation of applications 

for learning media with the help of software, namely 

Ispring and APK Build so that the media can be 

operated on the smartphone of teachers and students. 

The interactive media design integrated with the 

values of Pancasila has components, namely 1) cover 

media, 2) home page which consists of: 1) core 

competencies and basic competencies, 2) practicing 

Advances in Social Science, Education and Humanities Research, volume 541

436



  

 

Pancasila values, 3) learning materials, 4) quizzes, 5) 

learning media developer profile. 

 

3.3.  Development Stage 

At the development stage that the learning media 

has been validated by an expert and practitioner. The 

product display of integrated interactive media with 

Pancasila values is shown in Figure 1, Figure 2, and 

Figure 3. 

 
Figure 1. Home Page of interactive media using a 

smartphone integrated with Pancasila values. 

Figure 1 shows the home page on interactive 

learning media using an integrated smartphone, the 

values of Pancasila consist of 5 parts, namely: 1) KI 

(Core Competency) and KD (Basic Competence) 

which are in accordance with Curriculum 2013, 2) 

practicing the value of Pancasila , 3) learning 

materials, 4) quizzes, 5) profile. 

 
Figure 2. Practicing the values of Pancasila. 

 

 

Figure 2 shows the experience of each Pancasila 

precept. Pancasila consists of 5 principles, that is 1) 

belief in the one and only God, 2) just and civilized 

humanity, 3) the unity of Indonesia, 4) democracy 

guided by the inner wisdom in the unanimity arising 

out deliberations amongst representatives, 5) social 

justice for all Indonesian people. Each of these 

principles contains points of experience from 

Pancasila that can be applied in the life of the 

Indonesian nation. 

 
Figure 3. The practice of one of the Pancasila value, 

namely a just and civilized human being. 

Figure 3 shows the practice of one of the values of 

Pancasila in optical instrument material regarding eye 

defects, namely presbyopia. An example used in the 

application of Pancasila to learning materials is Budi 

helping a 60-year-old tailor to insert the thread into a 

sewing machine. The mother could not see the threads 

because she had presbyopia. Actions taken by Budi are 

actions related to humanitarian activities. 

Humanitarian action is an application of Pancasila to 

the second principle, namely a just and civilized 

humanity. 

3.3.1. Validation of Media by An Expert 

(Material and Media) 

Validation was carried out by one expert as an 

expert (material & media). Expert is a lecture from 

Yogyakarta State University. The assessment carried 

out for the validity of the material has three 

components of assessment, that is; (1) content media, 

(2) language and image, (3) presentation. The 

assessment for media an expert has one aspect that is 

graphic. The validity results for material and media an 

expert are in Table 2. 
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Table 2. The validity of interactive learning media by 

experts 

 Expert Components Percentage 

(%) 

Category 

  Material Content 

Media 

83,33 Very Good 

 Language  

and Image 

82,14 Very Good 

 Presentation 75,00 Good 

  Media Graphics 96,88 Very Good 

The validation results show that the graphic 

component has a higher percentage ranking than other 

three components, while the lowest percentage is in 

the presentation aspect. Weaknesses in the 

presentation aspect have been corrected based on 

media and material an expert, namely: (1) Adding 

Core Competencies (KI) and Basic Competencies 

(KD) to learning media, (2) Adding the practice of 

Pancasila values to the media and learning materials 

developed, (3) The questions are adjusted to the 

indicators of learning objectives. 

There are also aspects of language and image that 

have been corrected according to the advice of 

material and media an expert. The drawback is the 

correction of errors in writing words. The results of 

media validation and material on interactive learning 

media can be declared feasible to be applied in 

learning with “Good and Very Good category. This 

result is supported by research [26] which states that 

character-based interactive multimedia development 

in physics learning is feasible to use. The use of 

interactive media can hone cognitive abilities, 

motivation and foster character values in accordance 

with the identity of the Indonesian nation. 

3.3.2. Validation of Media by Practitioner 

Practitioner validation by one physics teacher at 

SMA Negeri 1 Prambanan. The results of product 

development validation were assessed by practitioner. 

The assessment consists of four components, namely; 

(1) content media, (2) language and image, (3) 

presentation, and (4) graphics. The results of the 

validity by practitioner in Table 3. 

 

 

Table 3. Assessment results from practitioner for 

learning media 

Components Percentage 

(%) 

Category 

Content Media  86,11 Very Good 

Language  and 

Image 

89,28 Very Good 

Presentation 84,00 Very Good 

Graphics 87,50  Very Good 

The result shows that the components that has the 

highest percentage is language and images, while the 

lowest percentage of the four aspects is the 

presentation aspect. The deficiencies that exist in the 

presentation aspect have been corrected based on 

suggestions from practitioner, namely the increasing 

number of practice questions for the application of 

Pancasila values for students. Validation assessments 

by practitioner regarding the content of the material 

and media being developed are declared suitable for 

use in learning activities with the “Very Good” 

category. These results are supported by research [27] 

that prezi interactive learning media to foster the 

character of students 'desire to know is declared 

feasible and valid to foster the character of students' 

curiosity. The use of this learning media can also foster 

a good learning relationship between teachers and 

students. 

3.3.3.. Student Responses to Interactive 

Learning Media Using A Smartphone 

Integrated with Pancasila Values 

Table 4. Student responses for learning media 

Components Percentag

e 

(%) 

Category 

Content Media 87,76 Very Good 

Language   86,46 Very Good 

Format Media 87,15 Very Good 

Students are given a questionnaire after the 

learning material has been taught via a google form. 

Student responses use a questionnaire that aims at 

student responses to the learning media developed. 

There are three components, namely; (1) the content 
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on the learning media, (2) the language used in the 

media, and (3) the format on the media. The results of 

student responses to the media developed can be seen 

in the Table 4.  

Student responses show that the media content 

component reaches the highest proportion of more 

than 80%. Two, namely the language and format 

components which received a low portion for the 

content component, even though the three components 

were above the percentage of 80%. This percentage 

shows that the media obtained is the “Very Good” 

category. Research by researchers [28] show that the 

physics learning media using photonovela and 

character education is appropriate and students’ 

responses were very good.  

4. CONCLUSION 

The results of validation by an expert and 

practitioner state that media are feasible to be applied 

in learning process with categories obtained from an 

expert (material and media) were "good" and "very 

good", the categories obtained from practitioner were 

"very good", and the students’ responses to the media 

were “very good”.   
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