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ABSTRACT 

This research aims to develop Android-based learning multimedia that is suitable for use in learning and to determine 

the practicality of using this media based on student and teacher assessments. This research uses the ADDIE 

development method which consists of 5 stages, namely: Analyze, Design, Develop, Implement, and Evaluate. The 

ADDIE model is used because this method has systematic stages. The development of the ADDIE model only reached 

the evaluation stage without any deployment stage, so this research is in accordance with the research objectives. Based 

on the results of the media validity test carried out by 2 material experts, it was stated that the media was suitable for 

use in learning with an average percentage of 93% or entered the very appropriate criteria. Likewise, 2 media experts 

stated that media is very suitable for use in learning with an average percentage of 86%. Meanwhile, the practicality 

value of the developed multimedia obtained a practicality score of 96% by students and 96.5% by teachers, so it is 

included in the very practical category for use in learning. This is because, with multimedia, students can learn 

independently anytime and anywhere. Apart from that, the presence of multimedia can make it easier to convey material 

to students. 
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1. INTRODUCTION  

Government Regulation Number 5 of 2022 

concerning Graduate Competency Standards at the 

vocational secondary education level in article 8 letter b, 

explains that "Vocational secondary education is 

secondary education which is focused on preparing 

students to become members of society who believe and 

are devoted to God Almighty and have noble character, 

instill character that is in accordance with Pancasila 

values, and prioritize skills to increase students' 

competence so they can live independently and 

participate in further education according to their 

vocation." According to the competency standards for 

graduates at vocational high schools or other equivalent 

forms, as referred to in paragraph (2), vocational 

secondary education aims to demonstrate students' skill 

abilities in accordance with their vocation, to strengthen 

their independence and readiness to enter the world of 

work.  

Based on the decision of the Director General of 

Primary and Secondary Education Management 

regarding the Skills Spectrum for Vocational High 

Schools (SMK) in 2013, Vocational Schools have 150 

skill competencies. The aim of issuing this decision is so 

that vocational schools do not all develop and create 

names for skills programs, but only develop programs 

that suit the needs of the world of work. Berqas Institute 

of Technology, states that the mechanical engineering 

skills program generally has 6 skill competencies, 

namely: machining engineering, welding engineering, 

metal casting engineering, industrial mechanical 

engineering, mechanical design and drawing 

engineering, and metal fabrication and manufacturing 

engineering. 

At a time when technological growth is developing 

very rapidly, a lot of technology is being used to help and 

simplify various kinds of work, including in the world of 

education, technological developments can be used as a 

more sophisticated tool, to make the learning process 
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easier to deliver. The use of technology has been proven 

to encourage educators and students to be more creative 

in creating active learning [1]. One of the technologies 

developed at Vocational Schools is welding technology. 

This welding technology in vocational high schools has 

various goals, one of which is producing graduates who 

are competent in the field of welding according to needs. 

This welding technology is studied in welding 

engineering subjects.  

According to [2] welding is the process of joining two 

or more metals using heat energy which causes the metal 

around the weld to experience thermal circulation so that 

the metal around the weld experiences complex 

metallurgical changes, deformation, and thermal stress. 

According to [3], welding techniques are a joining 

process that results in the melting of materials, by heating 

them to welding temperature, by applying pressure alone, 

or by using filler metal alone. Welding is often used for 

the repair and maintenance of all metal tools, either as a 

crack-filling process, as a temporary joint or to cut metal 

parts. 

The most popular types of welding are welding using 

an electric arc (Shielded Metal Arc Welding/ SMAW), 

carbide welding (Oxy-Acetylene Welding/ OAW), 

GTAW welding (Gas Tungsten Arc Welding), GMAW 

welding (Gas Metal Arc Welding), welding FCAW 

(Flux-Cored Arc Welding), and OFW (Oxyfuel Gas 

Welding) [3]. SMAW welding technology is a welding 

technology that is relatively cheaper compared to other 

welding technologies in the process of use. SMAW 

welding is carried out using AC and DC electrical energy, 

the electrical energy is converted into heat energy, by 

generating an electric arc through an electrode, resulting 

in a metal fusion process that results in the melting of the 

workpiece and electrode. 

SMK Negeri 10 Semarang is one of the vocational 

schools that has a welding engineering major. One of the 

subjects in it is SMAW welding techniques. The location 

of this school is located on Jalan Kokrosono No. 75, 

Panggung Kidul, North Semarang District, Semarang 

City. Based on observations made at SMK Negeri 10 

Semarang, show that the learning model currently 

implemented by teachers is by briefly explaining the 

material to be practiced, then students immediately carry 

out practical activities.  

The method of explaining briefly (lecture) can 

'shackle' or inhibit student creativity [4]. With this 

learning model, it is considered that it does not have a 

strong effect on students in mastering welding technical 

material, especially in carrying out SMAW welding 

practices, as a result, students are considered slow in 

completing the welding practical learning process. Based 

on data on student learning outcomes with the main 

material SMAW welding, it was found that of the 70 

students, 71.42% got scores that did not reach the KKM 

(Minimum Completeness Criteria) (75) or 50 students, 

while the remaining 28.57% or 20 Students get grades 

that reach the KKM. 

Based on this information, it is proven that by 

implementing learning using this method, students are 

not able to understand the material being taught, so 

student learning outcomes are less than optimal and 

cannot reach the Minimum Completeness Criteria score. 

Apart from that, it can also be seen that when students are 

doing practice, each meeting should be able to carry out 

at least one welding process, but what happens is that one 

welding process takes 2 to 3 meetings. If this continues, 

what will happen is that all the competencies required by 

students will not be delivered and will have an impact on 

low student learning outcomes.  

Method of explaining briefly (lecture) can 'shackle' or 

inhibit students' creativity so that by applying the lecture 

method in the learning process, can cause students to 

have difficulty developing their creativity and potential 

[5]. The weaknesses of the lecture method include lack 

of opportunities to discuss problems and develop the 

courage to speak up, lack of space for students to be 

creative, teachers who are not creative cause a 

monotonous educational situation, it is very difficult to 

know the level of understanding of all students, students 

quickly forget what they were told, and not encouraging 

students to read [6]. 

Based on the opinions of experts and this background, 

research will be carried out through the development of 

Android-based learning multimedia. Multimedia is a 

combination of various types of data elements in the form 

of text, graphics, images, photos, animation, sound, and 

photos which can explain the objectives we are 

conveying so that it can make it easier for students to 

understand the material presented [7] [8]. This Android-

based learning media is used to facilitate the teaching and 

learning process, in the form of ease in delivering subject 

matter in the Manual Arc Welding Technique subject. [9] 

explains that learning media is a very effective 

supporting tool to help make the learning process more 

active. The use of this learning media will make abstract 

learning material become real according to the context 

[10]. 

Android is an operating system used for Linux-based 

mobile devices, which includes several operating 

systems, applications, and middleware [11]. With 

Android, students can learn whenever they want and 

wherever they need [12]. The advantage of developing 

Android-based learning media is that it is equipped with 

various interesting buttons and features, to make it easier 

to operate. It is hoped that students can understand the 

learning material provided more quickly. 

2. METHODS 

2.1 Research Design 
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The research method used in this research is the 

research and development (R&D) method. The product 

designed in this research is an application-based learning 

multimedia that can be used on smartphones with the 

Android operating system. The learning media developed 

contains basic SMAW welding material for one semester. 

R&D is a research method to produce certain 

products and test their effectiveness. This research refers 

to the ADDIE development model [13]. The 

development of the ADDIE model includes five steps, 

namely: 1) analysis, 2) design, 3) development, 4) 

implementation, and 5) evaluation. Researchers refer to 

the ADDIE development model [14].  

2.1.1 Analysis 

At this stage, the researcher carried out a needs 

analysis through direct observation during the SMAW 

welding knowledge competency learning process. Apart 

from that, the researchers also conducted interviews with 

teachers teaching SMAW welding subjects. This analysis 

is carried out to determine the material that will be 

included in learning multimedia. Furthermore, from the 

results of this analysis, it can also be seen that the content 

of the multimedia will be developed to suit the needs of 

teachers and students. This analysis is the basis for 

developing Android-based learning multimedia that will 

be developed.  

2.1.2 Design  

The second stage in the ADDIE model is design. The 

design carried out in making Android-based learning 

multimedia includes (1) software architecture, (2) data 

structure, (3) storyboard preparation, and (4) algorithms. 

The design is carried out with the aim that the media 

created is in accordance with students' needs and helps 

teachers carry out learning in the classroom. 

The software architecture design contains the overall 

Android-based learning multimedia display design. Next, 

the data structure contains data that will be displayed in 

Android-based learning multimedia. This data includes 

material, supporting images, audio, video, and evaluation 

questions that will be used. After the data has been 

compiled, a storyboard is then prepared to determine the 

interface as a reference for creating learning multimedia. 

The final design stage is designing an algorithm to 

describe in detail the components contained in the 

Android-based SMAW welding knowledge competency 

learning multimedia. 

2.1.3 Development  

At the development stage, the process of creating 

Android-based learning multimedia based on SMAW 

welding knowledge competency was carried out. The 

application or software used to create this multimedia is 

Microsoft PowerPoint to design the material and 

interface. Next, the multimedia display is adjusted using 

the Ispring Suite 11 application and Website 2 APK 

Builder Pro v.50 to convert it into an application format 

so that it can be opened on smartphones based on the 

Android operating system. After the Android-based 

learning multimedia has been prepared, the feasibility 

test process is then carried out through validation tests by 

material experts and media experts. The eligibility 

criteria for the expert validation test can be seen in Table 

1 below. 

Table 1. Media Eligibility Criteria 

Percentage (%) Category 

P ≥ 80 Very eligible 

60 ≥ P > 80 Eligible 

40 ≥ P > 60 Quite Eligible 

20 ≥ P > 40 Less eligible 

P < 20 Very ineligible 

(Source: [16]) 

2.1.4 Implementation 

Table 2. Media Practicality Criteria 

Percentage (%) Category 

≥ 80 Very Practical 

60 ≥ P > 80 Practical 

40 ≥ P > 60 Quite Practical 

20 ≥ P > 40 Less Practical 

P < 20 Very Impractical 

(Source: [16]) 

After the Android-based learning multimedia product 

has been created and declared feasible by material 

experts and media experts, the next step is the application 

or trial phase in learning. This trial was carried out on 

class XI Welding Engineering students at SMK Negeri 

10 Semarang. The trial was carried out to determine the 

response of students and teachers after using the 

developed Android-based multimedia, as well as to test 

the practicality of the multimedia according to teachers 

and students. The practicality criteria used can be seen in 

Table 2 above. 

2.1.5 Evaluation 

The evaluation stage is the stage of assessing 

multimedia learning development results after obtaining 

assessments from material experts and media experts, as 

well as by teachers and students. This evaluation stage is 

carried out to correct deficiencies found in the 

development product so that it can be further refined. 

2.2 Data collection methods 

The methods used to collect data in this research were 

observation, literature study, interviews, and 

questionnaires. Observations were carried out by 
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observing the conditions of the use of learning media in 

schools. Meanwhile, literature studies were carried out by 

collecting literature related to aspects of developing 

Android-based learning multimedia. The interview aims 

to collect data regarding student characteristics and use 

of learning media, so the object of the interview is the 

teacher who teaches SMAW welding engineering 

subjects. Meanwhile, questionnaires are used to collect 

data from material experts and media experts. 

2.3 Research Instrument 

The instruments used in this research are interview 

guidelines, questionnaires for material experts and media 

experts, as well as response questionnaires for teachers 

and students. 

2.4 Data analysis technique 

The data analysis technique used is qualitative 

descriptive statistics, where after the data is obtained, the 

data is then analyzed by presenting it in tabular form, then 

interpreted by calculating frequencies and percentages, 

and then interpreted with sentences as explanations. 

Qualitative descriptive statistics are used to analyze data 

by describing the data that has been collected.. 

3. RESULT AND DISCUSSION 

3.1 Analysis  

At this stage, the researcher carried out a 

needs analysis through direct observation during the 

SMAW welding knowledge competency learning 

process as well as interviews with subject teachers. 

Based on the results of these observations and 

interviews, the following data were obtained: 

1. The main material that will be included in Android-

based learning multimedia is the basics of SMAW 

welding, including the definition of SMAW welding, 

welding equipment, occupational health and safety, 

SMAW welding tools, SMAW welding positions, and 

SMAW welding procedures. 

2. The content of the multimedia is equipped with 

learning videos so that the explanation can be more 

detailed and can be studied independently by students. 

3. Learning multimedia is equipped with practice 

questions to measure students' understanding of the 

material provided. 

 

3.2 Design 

The second stage in the ADDIE model is design. The 

design was carried out in making Android-based learning 

multimedia. The design of this Android-based learning 

multimedia is arranged in a storyboard that describes the 

sequence of learning multimedia content. The Android-

based multimedia learning storyboard can be seen in 

Table 3 below. 

 

Table 3. Android-based multimedia learning storyboard 

design 

Slide Title Content 

1 Cover 
Contains the multimedia title 

and identity of the author 

2 Profile 
Contains biodata of the author 

of learning multimedia 

3 Main Menu 

Contains information about 

shortcuts to go to each menu in 

learning multimedia 

4 Instructions for use 

Contains an explanation of the 

use of buttons or menus in 

learning multimedia 

5-6 

Competency 

Standards, Basic 

Competencies, and 

Core Competencies 

Contains information about 

Competency Standards, Basic 

Competencies, and Core 

Competencies in accordance 

with the curriculum 

7-45 Material 

Contains SMAW welding 

learning materials, including 

images, animations, and 

learning videos 

46-51 Evaluation 

Contains practice questions for 

students to measure the 

increase in student 

understanding after using 

learning multimedia 

 

3.3 Development  

At the development stage, the process of creating 

Android-based learning multimedia on SMAW welding 

knowledge competencies was carried out. The 

application used to create this multimedia is Microsoft 

PowerPoint to design the material and interface. Next, the 

multimedia display is adjusted using the Ispring Suite 11 

application and Website 2 APK Builder Pro v.50 to 

convert it into an application format so that it can be 

opened on smartphones based on the Android operating 

system. The initial design of the learning multimedia can 

be seen in the Figure 1 below. 

Figure 1 shows the Android-based learning 

multimedia design. This cover contains information 

about the main material, namely SMAW welding, and 

illustrations depicting the SMAW welding process. The 

main menu section contains shortcuts or buttons to enter 

the main menus in learning multimedia. The color of each 

menu button is made different to clarify the menu that 

will be accessed by the user. The instructions section 

contains an explanation of the button images and their 

functions, while the material section contains the 

sequence of material displayed in the learning 

multimedia. 
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Figure 1. Android-based learning multimedia design 

After the multimedia design has been prepared, 

the next step is to carry out a validation test by material 

experts and media experts. The material from Android-

based multimedia learning is tested for suitability by 

material experts consisting of 2 examiners who are 

teachers and lecturers. This analysis is used to determine 

the suitability of Android-based multimedia material 

which is developed based on 3 assessment aspects, 

namely the quality of content and objectives, 

instructional quality, and content. Validation was carried 

out using a questionnaire instrument consisting of 10 

statement items which were classified into five criteria, 

namely very good (5), good (4), sufficient (3), poor (2), 

and very poor (1). After testing, improvements were 

made according to the experts' suggestions, the research 

results from material experts are shown in Table 4. 

Table 4. Validation results by material experts 

Validator Score Max.Skor  % 

Validator 1 49 50 98 

Validator 2 44 50 88 

Average  93 

Category 
Very 

Eligible 

Based on the calculation of the feasibility percentage, 

the results of the feasibility of the learning material are 

93% or included in the very suitable category for use in 

learning. 

Based on the calculation of the feasibility percentage, 

the results of the feasibility of learning media are 86% or 

are included in the very suitable category for use in 

learning. 

Table 5. Validation Results by Media Experts 

Validator Score Max.Skor % 

Validator 1 68 75 90 

Validator 2 62 75 82 

Average  86% 

Category 
 Very 

Eligible 

The validation results of media experts and material 

experts show that the Android-based learning multimedia 

developed is very suitable for use in learning. Of course, 

this can help students and teachers to achieve learning 

goals. These results are in accordance with the opinion of 

[17], which states that appropriate media will be able to 

facilitate teachers and students while carrying out 

learning.  

3.4 Implementation 

After the Android-based learning multimedia product 

has been created and declared feasible by material 

experts and media experts, the next step is the application 

or trial phase in learning. This trial was carried out on 

class XI Welding Engineering students at SMK Negeri 

10 Semarang. The trial was carried out to determine the 

responses of students and teachers regarding practicality 

after using the developed Android-based learning 

multimedia. 

The practicality data in this research uses actual 

practicality data obtained from the results of 

questionnaires for students and teachers. The results of 

the SMAW welding competency practicality test using 

Android-based learning multimedia can be seen in Table 

6 below. 

Table 6. Results of Student Practicality Assessment 

Criteria Results 

Number of Respondents 27 

Obtained Score  1297 

Maximum Score 1350 

Based on the practicality test of Android-based 

learning multimedia through student questionnaire 

results, it can be concluded that the practicality result 

score is 96%, which means the media used is very 

practical and able to improve student learning outcomes. 

 

Table 7. Practicality Assessment Results by Teachers 

Criteria Results 

Number of Respondents 27 

Obtained Score 193 

Maximum Score 200 

Based on the practicality test of Android-based 

learning multimedia through teacher questionnaire 

results, it can be concluded that the practicality result 
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score is 96.5%, which means the media used is very 

practical and able to improve student learning outcomes. 

This practical learning multimedia will be easy for 

students to use, so that learning can take place in a fun, 

interesting way, increase creativity, and be beneficial for 

students [18]. 

3.5 Evaluation 

The final product produced is Android-based learning 

multimedia for SMAW welding knowledge competency. 

After validation and implementation, the multimedia is 

then evaluated for revision or improvement. This revision 

includes the addition of up-to-date pictures of welding 

work equipment, thereby providing the most up-to-date 

information for students. Apart from that, multimedia for 

students and teachers is also differentiated. The 

difference is that for the teacher model, the teacher is 

equipped with an answer key sheet for the formative test 

given, whereas for students there is no answer key. This 

is done so that teachers can more easily apply the 

multimedia learning. Another revision is the addition of 

learning videos related to various SMAW welding 

positions so that they can give students an overview of 

the wider SMAW welding process. 

4. CONCLUSION 

Based on the results of the development that has been 

implemented, the following conclusions can be drawn: 

1. Android-based learning multimedia on the developed 

SMAW welding knowledge competency received a 

score of 93% which is included in the very suitable 

category for use according to material experts, while 

for validation media experts received a score of = 

86% which is included in the very suitable category 

for use in learning. 

2. Testing the practicality of Android-based multimedia 

learning on SMAW welding knowledge competency 

received a score of 96% from students and 96.5% 

from teachers, so it is included in the very practical 

category for use in learning. 
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