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Abstract—This study aims at developing the augmented reality application 

technology, a complementary learning on graphic design to face the skills and 

learning of the industrial revolution 4.0. This study uses a 4D (four-D) develop-

ment method for the development of augmented reality application technology 

and uses a survey method for validity. This AR application will be validated by 

12 experts, while the respondents used in filling out the needs analysis question-

naire at the define stage (four-D) are students and lecturers of Informatics Engi-

neering Education, Padang State University. The results of this study indicate that 

on the analysis of the achievement of the learning process, it can be seen that 

there are still expectations and advantages in the achievement of the learning pro-

cess desired by lecturers and students, where the learning process is still in the 

sufficient category and 80%, students need development of technology as com-

plement reality to be used as learning media in the learning process. The valida-

tion test also shows that the augmented reality application technology is included 

in the valid category with an average value of V value of 0.933. So, it cannot be 

denied that the augmented reality application technology is valid to be used in 

the learning process. 

Keywords—Augmented Reality; Revolution Industry 4.0; Graphic Design; Va-

lidity 

1 Introduction 

The industrial revolution 4.0 is a new challenge for all countries in the world today. 

In recent years, a country must be able to prepare competent human resources so that 

they can compete in the 4.0 industrial revolution. Therefore, the skills they must have 

are not only academic skills, and technical skills but also higher-order thinking skills, 

such as problem solving, creative thinking and critical thinking skills [1]. According to 

Gropelo, Kruse and Tandon (2011) High-order thinking skills are skills that students 
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must have in facing the industrial revolution 4.0. Meanwhile, based on the test orga-

nized by the OECD (Organization for Economic Cooperation and Development) which 

is implemented by the Program for International Students (PISA). The results of the 

PISA test explain that there is a lack of problem-solving skills of students in Indonesia. 

Based on the 2012 PISA results, Indonesia is ranked 64 out of 65 participating coun-

tries, one level above Peru, with a score below the International Standard Value, which 

is below 500[2]. 

Therefore, education is one of the vehicles to improve the quality of human resources 

due to success of the world of education as a determining factor in the achievement of 

national development goals in the field of education, namely the intellectual life of the 

nation [3]. The National Education System Law rests on the government‘s belief in the 

importance of education in human life, that education is an effort so that humans can 

develop their potential through a learning process and other methods that are known 

and recognized by the community. 

One of the factors that can help to improve the quality of human resources is through 

the learning process, and the use of appropriate media is one of the keys. Especially 

now that we have entered the era of digitalization, the use of computer-based media is 

one of the right solutions. Learning media using computers as learning media plays an 

important role in the learning process, where computer-based learning media can de-

velop student skills [4]. One of the computer-based learning media that is effectively 

used as a learning medium is augmented reality [5]. Augmented reality is the latest 

evolutionary technology in an era called digitalization era, augmented reality has 

proven to be effective as a learning tool, because AR accurately simulates the environ-

ment of a device with a more real, authentic graphic representation [6][7][8][9][10]. 

Therefore, the aim of this study is to develop and describe the validity of augmented 

reality technology as a complement to learning in the face of competence and learning 

in the industrial revolution 4.0. 

2 Method 

2.1 Research method and procedures 

This research uses development and survey methods. The development method used 

is 4Ds [11][12], which consists of define, design, development and disseminate. In this 

article, the researcher only focuses on the define, design and development stages of 

augmented reality. The define stage aims at identifying the basic problem so that the 

development of augmented reality is needed. At the design stage, it consists of making 

initial designs, such as UML, use case diagrams of augmented reality. Meanwhile, the 

development stage is the development process of augmented reality. Meanwhile, to re-

veal the validity of augmented reality that has been developed is to use a survey method. 

This survey method will provide quantitative results of the validity of the AR applica-

tion. This AR application will be validated by 12 experts, where the expert assesses the 

AR application that has been developed through a survey questionnaire given. 
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2.2 Research sample 

The AR application will be validated by 12 experts, where the expert assesses the 

AR application that has been developed through a survey questionnaire given. These 

12 experts were selected based on their scientific fields, those selected were had scien-

tific fields or were experts in the field of informatics and computers, especially aug-

mented reality. While the respondents used in filling out the needs analysis question-

naire at the define stage were students and lecturers of Informatics Engineering Educa-

tion, Universitas Negeri Padang. 

2.3 Research instruments 

The instruments used in this study were 2 instruments, the first was the needs anal-

ysis instrument used to identify the initial problem so that the development of AR  

applications was needed. In the need analysis instrument, there were 30 questions about 

students‘ subjective questions about AR and the learning process. And the second is the 

validity instrument, there are 30 statement items related to the AR application. In this 

study, the instrument used was validated using an expert judgment strategy. This valid-

ity instrument consists of three categories to be assessed, namely didactic requirements, 

constructive requirements and technical requirements. In this study, didactic require-

ments are requirements relating to the process of finding concepts according to the  

applicable curriculum, showing individual differences so that good media can be used 

to measure student abilities. Construction requirements are requirements relating to sen-

tence structure, simplicity of use of words and clarity which is essentially appropriate 

for students to understand. Technical requirements are requirements relating to the use 

of language, writing, pictures and appearance in making learning media. 

3 Results and Discussions 

3.1 Define stage 

At the define stage, a needs analysis is carried out which aims at examining a phe-

nomenon of the needs of a program to be developed. The questionnaire used in this 

needs analysis is a collection of information to determine the learning process of Infor-

matics Engineering education students and augmented reality applications. There is still 

a gap between the current achievement of the learning process and the expected 

achievement of the learning process (see Table 1). 

Table 1.  Learning Process Achievement  

Mean (Reality) Mean (Expectation) Delta Mean 

68,21 93,32 25,11 
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Fig. 1. Presentation of Learning Process Achievement  

The data above shows that the level of achievement of the student learning process 

based on the students and lecturers’ opinion is relatively the same, which is still at a 

sufficient level. The learning process still uses a very simple learning method. It means 

that lecturers and students are still not optimally utilizing learning methods and media 

creatively and innovatively. 

As a result, students have to repeat the material, and it can spend time that should be 

used for further discussion of material which can increase student knowledge and stu-

dents also being inactive in learning due to more activities for listening only. Learning 

media that must be developed in this case is augmented reality as expected by students 

(see Fig. 2). 

 

Fig. 2. Presentation of AR Development Need 
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Based on Fig. 2, it can be seen that the percentage above 80% students need the 

development of augmented reality to be used as a learning medium in the learning pro-

cess. 

3.2 Design stage 

At this stage, AR media was designed using flowcharts and Unified Modeling Lan-

guage (UML). In addition, AR media uses a data base to store data about the material 

being developed. The database used in this expert system-based learning media is 

MySQL which is then connected to the programming used to build AR media. The 

database created in this system is a database that contains learning materials, learning 

videos, questions and all things related to learning. 

Flowchart: Flowchart Diagram is a chart to describes or represents an algorithm or 

procedure for solving problems, here is a flowchart from AR media. 

 

Fig. 3. Flowchart of Augmented Reality 
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Fig. 3 describes the flowchart of AR media development, where the flowchart illus-

trates that there is a material menu, a video menu, a task menu and a discussion forum 

in AR media. The flowchart describes the AR flow to be developed. 

Use case diagram: Fig. 4 below describes the sequence of AR media used by the 

user. The sequence of using AR media starts from the start form and the user must fill 

in the login form to create an account for each user, and the user can get an account ID 

and password. After that, the user can access the AR media. After that, in this AR media 

the user can access anything related to learning materials, videos and even discussion 

forums available on the AR media. 

 

Fig. 4. Use case Diagram of AR Media 

Fig. 4 is a Use case Diagram of AR media which explains the flow of AR media use, 

both in terms of students, admins and non-student users, explaining the sequence of 

tasks of each user on the AR media. 

3.3 Development stage 

The use of computer facilities, such as augmented reality media is currently very 

helpful in the learning process because it can help students to understand the material 

more quickly by displaying videos or real images of a component in the material. AR 

media can also help students to learn concepts with real experiences, but it can also help 
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to make the learning process more interesting and attract students to learn. The follow-

ing is the design result for the AR media application program. 

  

(a) Display of AR Media Start Page (b) Description Page 

Fig. 5.  

 

Fig. 6. Display of Assignment Page 

 

Fig. 7. Display of Augmented Reality Page on Graphic Design Material 
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3.4 Validation test by experts 

Data analysis from the questionnaire used Aiken‘s V content validity [13][14]. The 

results of Aiken‘s calculations range from 0 to 1 and the number 0.6 can be interpreted 

as having a high enough coefficient and can be stated as a valid category. The results 

of the expert‘s assessment of augmented reality were analyzed using the Aiken‘s V 

formula which can be seen in Table 2. 

Table 2.  The Results of Augmented Reality Validation Analysis  

No Assessment Aspects ∑S V Category 

1 Didactic Requirement 15 1 Valid 

2 Construction Requirement 14 0,933 Valid 

3 Technical Requirement 13 0,867 Valid 

 

Based on table 2, the results of the validity test of augmented reality were assessed 

by 12 experts as validators on the didactic aspects, construction and techniques used 

with an average value of 0.933. With the valid value on the didactic requirement is 1, 

the construction requirement is 0.933 and the technical requirement is 0.867. Referring 

to the validity criteria of Aiken‘s V formula model in Azwar (2014), the validated as-

pects are included in the valid and reliable category (V value = 0.933 with the content 

validation interpretation of the AR is valid because it is in the range between 0 and 1). 

Augmented reality is one of the latest technology-based media solutions that can be 

used by teachers in the learning process either online or not [15]. Augmented reality 

has characteristics that are appropriate to the era of the industrial revolution. 4.0 cur-

rently, where the augmented reality application technology is based on technology that 

involves students actively, so that augmented reality is one of the computer-based learn-

ing media solutions that is relevant to the development of learning in the 4.0 industrial 

revolution [16]. 

This study aims at describing the augmented reality application technology that can 

be used in dealing with learning and competence in the era of the industrial revolution 

4.0 and how the development system and the validity of the augmented reality applica-

tion technology. This research begins with collecting related data before build the aug-

mented reality, namely the define stage. The definition stage is the initial stage of  

development, this stage is carried out as a basic reference for developing augmented 

reality application technology, to see how much augmented reality is needed to be  

developed and used in the learning process [17][18]. At the define stage, an analysis of 

the achievement of the learning process is carried out and an analysis of the wholeness 

of augmented reality in the learning process. In the analysis of the learning process 

achievements, it can be seen that there is still a gap between expectations and reality in 

the achievement of the learning process desired by lecturers and students, where the 

learning process achievements are still in the sufficient category. This means that lec-

turers and students are still not optimally utilizing learning methods and media crea-

tively and innovatively, because learning media is a technique used in presenting ma-

terial by utilizing sight and hearing effectively to help the learning process for students, 

so that learning objectives can be achieved by students [19][20][21]. 

iJIM ‒ Vol. 15, No. 05, 2021 123



Paper—Augmented Reality Technology as a Complement on Graphic Design to Face Revolution… 

 

The augmented reality application technology is designed using use case diagrams 

and UML, this is done so that there are no mistakes when building an augmented reality 

technology application. Users of augmented reality are also given the ability to control 

existing elements so that users can choose what they want for the next process [22]. 

The development of this augmented reality application technology is carried out after 

the UML and use case design has been completed. The use of UML in the development 

of an application can facilitate development, because UML provides an expressive and 

ready-to-use visual modelling language for developing and exchanging meaningful 

models, provides an extension and specialization mechanism for extending core con-

cepts, supports programming language independent specifications and a specific devel-

opment process, provides a formal basis for the modelling language, integrates best 

practices in the software industry into widely accepted terminology and notation, pro-

vides the ability to represent all concepts relevant to software systems, provides the 

flexibility required for software concepts new ones [23]. Like the development of Aug-

mented reality carried out by Mubai (2020) which implements Augmented Reality  

media based on UML [24]. 

The validation phase of the augmented reality application technology aims at seeing 

whether the augmented reality application technology is feasible to be implemented in 

the learning process or not. This augmented reality application technology is validated 

by 12 experts who have expertise backgrounds in technology, education and even aug-

mented reality in particular. the validity test of augmented reality which was assessed 

by 12 experts as validators on the didactic aspects, construction and techniques used 

with an average value of 0.933, this means that the AR media has been declared valid 

by the expert. This is because the presentation of material on AR media includes all 

components which include the consistency of the presentation system, conceptual clar-

ity, suitability of illustrations with material, presentation of text, tables, images, and 

reference lists, generating motivation to learn at the beginning of the chapter, summary, 

assessment, feedback. feedback and follow-up [25][26]. 

4 Conclusion 

In the analysis of the learning process achievements, it can be seen that there is still 

a gap between expectations and reality in the learning process achievements desired by 

lecturers and students, where the learning process achievements are still in the sufficient 

category and 80%, students need the development of augmented reality to be used as a 

learning media in learning process. The validation test also shows that the augmented 

reality application technology is included in the valid category with an average value 

of V value of 0.933. Augmented reality has characteristics that are in accordance with 

the current era of the industrial revolution 4.0, where augmented reality application 

technology is based on technology that involves students actively, so that augmented 

reality is one of the computer-based learning media solutions that are relevant to the 

development of learning in the 4.0 industrial revolution. The implication of this  

research is to add references to technology applications for learning that are relevant to 
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the current 4.0 industrial revolution. The impact or empirical review of augmented re-

ality application technology has not been studied through this research, so we invite 

researchers to conduct research in the future on the impact of augmented reality appli-

cation technology. 
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