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Abstract. The development of industry era 4.0 demands that education for 21st-century skills is
not enough, but must consider management of learning in social aspects and virtual learning.
Smartphones can be used as mobile learning in learning to support the industry era 4.0. This
study explains the design and analysis of the performance of android-based learning application
on EFI service material. This type of research is Research and Development with a 4D model.
The research subjects were class X1 Automotive students at SMK Perindustrian Yogyakarta
consisting of 30 students. The technique of collecting data uses observation and questionnaires.
Data were analyzed descriptively qualitatively and quantitatively to determine the feasibility of
an Android mobile application. Android-based learning application on EFI service material
developed using Appinventor 2 which is accessed online via Url: http://ai2.appinventor.mit.edu.
The development of an Android-based learning application on EFI material gets a very good
category. Android-based learning application on EFI service material is effectively applied in
learning.

1. Introduction

Education aims to develop human potential. Through human education get knowledge, skills, and
attitudinal values, so that they have a mindset that is systematic, rational, and critical of the problems
faced and able to compete in the current global era [1] [2]. Education can be implemented requiring a
learning process that is carried out interactively, inspiring, fun, challenging, motivating students to
actively participate, and providing sufficient space for initiatives, creativity, and independence
following the talents, interests, and physical and psychological development of students.

Ideally in learning the teacher must be able to communicate clearly and attractively with students
[3]. With the creation of a conducive learning climate, it is hoped that it can create an active, creative,
effective, and meaningful atmosphere among students during the learning process. Learning media are
the key role of success in learning communication [4]. This is reinforced by the results of the study that
the presence of learning media can streamline the learning process [5].

The challenge of education in Indonesia now that needs to be developed is media-based learning [6].
The media in question is mobile learning by utilizing gadgets and internet networks as learning resources
[7]. Internet network is a very important aspect in industry era 4.0 where online integration occurs to
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increase productivity. The development of industry era 4.0 demands that education for 21st-century
skills is not enough, but must consider management learning in social aspects and virtual learning [8].

Indonesia's population has not been separated from internet use. This is indicated by the survey
results that as many as 143.26 million people or 54.66% of Indonesia's population use the internet in
their daily lives [9]. The data also states that the devices used were 44.16% using smartphones/tablets,
4.49% using computers/laptops, and 39.28% using both devices (smartphones/tablets and
computers/laptops).

The use of internet networks can also be found by students of SMK Perindustrian Yogyakarta. Most
students use an Android-based smartphone to access the internet. The use of smartphones by students
of SMK Perindustrian Yogyakarta is still not optimal because students use the smartphone only to be
limited to entertainment, such as playing games and social media. Learning in SMK Perindustrian
Yogyakarta still refers to conventional, which is limited to the source of printed teaching materials.
Though this smartphone should be used alternative teaching materials in accordance with the
development of science and technology. In accordance with the demands of the Industry 4.0 era, students
should be able to use internet network connections to support learning.

To support industry era 4.0, smartphones can be used as mobile learning in learning [10]. The need
for the use of smartphones as mobile learning, especially in EFI service subjects because so far the
teaching materials made by teachers are still limited and only as teachers. The use of instructional media
that is less interactive and sometimes makes students less understanding the reading of the picture as a
whole. With the problems that have been raised, therefore smartphones will be more maximized in their
use in learning as interactive multimedia teaching materials that can be accessed and owned by students.
The advantages of interactive multimedia can be used by students to repeat material and independent
learning [11]. Improvement of the learning process in EFI service subjects in the form of developing an
Android-based learning application.

1.1. Android mobile learning

Mobile learning is part of electronic learning or better known as e-learning. Mobile learning as a
combination of cloud computing and e-learning is a source that can be accessed anywhere, facilitating
information search and interaction, so it supports effective learning without limitations of space and
time [12]. Technically mobile learning is personal learning that connects students with the internet using
gadgets [13]. The gadget in question is a PDA, cellular telephone, laptop, tablet PC, and so on. By
utilizing cell phones, students will be easier and more flexible in accessing learning media without being
limited by space and time.

Android is an operating system for Linux kernel-based cell phone devices that includes operating
systems, middleware and applications. The Android operating system is very popular with the
community because it is user-friendly and easy to use [14]. In Indonesia, android users accounted for
93.22%, the remaining 5.52% were 10S users and 0.12% were windows users [15]. Android is
distributed with two types, namely, first, which has full support from Google or Google Mail Service
(GMS) and the second is those that do not get support directly from Google or Open Handset
Distribution (OHD) [16] [17]. Android has become the operating system for cellular phones or what is
known as smartphones in the present and in the future [18].

2. Method
The type of research used is Research and Development (R & D) with a 4D model [19]. This
development model consists of 4 stages, namely: (1) define; (2) design; (3) develop; and (4) disseminate.
The research subjects were class X1 Automotive students at SMK Perindustrian Yogyakarta
consisting of 30 students. The object of research is an android-based learning application on EFI
material.
Data collection techniques are carried out by observation and questionnaire. Observation is used to
determine the learning media needs developing in the form of android-based learning application on EFI
material. The questionnaire contains an assessment of the feasibility of an Android-based learning
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application by media experts, material experts, teaching teachers, and students as users. For small group
trials using 10 students and large group trials using 30 students.

The process of collecting data uses research instruments consisting of observation sheets and
questionnaires. The observation sheet is carried out by observing the students' grades and the learning
process so that the results of the observations as a reference in making android-based learning
application on EFI material. The questionnaire sheet is used to measure the feasibility of the Android
mobile application.

Data were analyzed qualitatively and quantitatively. Qualitative data in the form of descriptive data
obtained from the results of validation by experts, the results obtained are used as a reference for product
revisions. Quantitative data is obtained from changing qualitative data using a Likert scale with a scale
of 4 (very good), 3 (good), 2 (enough), and 1 (less). Next, calculate the feasibility percentage using the
formula:

Observed score

% = 1009
% Expected score X o

After determining the percentage of eligibility, by referring to table 2 to determine the feasibility
value of the product produced. The feasibility value for the product is set at a minimum "Good" criteria.

Table 1. Percentage Scale and Criteria

Percentage of Achievement Criteria
81% - 100% Very Good
61% - 80% Good
41% - 60% Enough
21 - 40% Less
0-20% Very Less

Android-based learning application developed is said to be effective in terms of student learning
outcomes data which includes improving learning outcomes and completeness of learning outcomes.
Improved learning outcomes using the gain test using the following formula [20]:

Posttest score — Pretest score

N gain =
& Ideal score — Pretest score

Based on the N-gain calculation obtained then the score categories in table 3 are used as follows:
Table 2. Distribution of Gain Scores

N-gain score Category
g>0,7 high
0,3<g<0,7 medium
0<0,3 low

Criteria in improving learning outcomes are students with a minimum medium category. Android-
based learning application is effectively used in learning if it meets the percentage of classical
completeness reaching a minimum of 75%. The completeness criteria set are at least 75.

3. Result and discussion

3.1. Define stage

The defining stage is carried out as an initial stage in the android-based learning application on EFI
material that passes several steps, namely initial analysis, student analysis, task analysis, concept
analyst, and specification of learning objectives.
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The final preliminary analysis step is used to find the root of the problems faced in EFI Service
subjects. The preliminary analysis was carried out by observing and interviewing EFI Service subject
teachers. In this analysis found problems during learning students tend to be passive in learning where
the majority of teachers still use the method of lecture learning and demonstration. Teacher teaching
materials are still limited and only as a teacher's handbook, so learning is only teacher-centered. The
limitation of teaching materials is a consideration for developing a media that contains EFI material.

The next step is the analysis of students with the findings of knowledge about EFI by students is low
because of the lack of learning resources available to students. On average, all students have an Android
cell phone that should be used to find learning resources related to EFI material. But in reality, students
only use limited text, telephone, social media, and play media. The impact of not maximizing Android
mobile phones by students has an impact on the low value of EFI Service Engine subjects, which is only
60% of 30 students who achieve grades above completeness of learning outcomes, while the rest are
still below the completeness of learning outcomes. With this result, it can be used as a consideration to
use an Android mobile as a learning media by installing an Android-based learning application that
contains EFI material. Android phones are chosen because on average each student has them, apart from
that the use of an Android cell phone can make it easier for students to repeat the material because it is
easy to carry everywhere and is not easily damaged because the media is used in the form of application.

The next step is the analysis of students with the findings of knowledge about EFI by students is low
because of the lack of learning resources available to students. On average, all students have an Android
cell phone that should be used to find learning resources related to EFI material. But in reality, students
only use limited text, telephone, social media, and play media. The impact of the use of an Android cell
phone that is not optimal by students has an impact on the low value of EFI Service subjects, which is
only 60% of 30 students who reach the score above the completeness criteria, while the rest are still
below it. With this result, it can be used as a consideration to use an Android mobile as a learning media
by installing an Android-based learning application that contains EFI material. Android phones are
chosen because on average each student has them, apart from that the use of an Android cell phone can
make it easier for students to repeat the material because it is easy to carry everywhere and is not easily
damaged because the media is used in the form of application.

The next step is analyzing the concepts carried out by looking at the syllabus and reference books
for EFI Service Engine subjects. Based on these results, it can be seen that the EFI main material
presented is (1) Definition of the EFI system, (2) EFI work system, (3) Types of injection systems, (4)
Sensors, and (5) Actuators.

The final step of the define stage is the specification of the learning objectives. At this stage compile
the framework of the program structure and design an android-based multimedia learning interface with
EFI material. The results of the design framework in the form of program structure can be seen in Figure
1 below:

MENU
| |
2 2 L 2 L
MATERIAL JOB SHEET EVALUATION PROFILE
' 3
. Definition of the
EFI system
. EFI work system 1. Job Sheet 1 Personal
. Types of injection 2. Job Sheet 2 Question Data
systems 3. Job Sheet 3
. Sensors
. Actuators
J v

Figure 1. Program Structure Design Framework
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3.2. Design stage

The design stage is carried out with several steps, namely the preparation of instruments, media
selection, and format selection. Some of the steps taken aim to find out the types of learning materials
and media that are suitable for development and obtain assessment and advice information from experts
so that the media developed is in line with expectations.

The preparation of instruments in the form of questionnaires used for the feasibility test of experts
includes material experts and media experts. Apart from experts, in the application development, there
will also be a feasibility test of the android mobile application by teacher and students for the trial of
small groups and large groups as input revisions. Aspects of due diligence for material experts and
teacher include sub-topics of material with the syllabus, relevance of material, the content of the
material, and benefits. Aspects of due diligence for media experts include appearance, content, language,
operation, and purpose. Small or large group test aspects include the relevance of the material, the
content of the material, ease of operation, navigation, and layout.

The selection of learning media formats to be developed is an android-based learning application.
This is due to the consideration that almost all students have an Android cell phone and make it easier
for students to repeat the material because it is easy to carry everywhere. The results of designing the
initial android mobile application can be seen as follows:

i Media Pembelzjaran EF ‘

(a) (b) (© (d) (€)

Figure 2. Product Start Design: (a) Screen Title; (b) Screen Material,
(c) Screen Job Sheet; (d) Screen Problem; and (e) Screen Profile

3.3. Develop stage

The develop phase is to revise the android-based learning application after getting input from material
experts, media experts, and teacher. First, the advice of media experts is that the color is clarified so that
it will make the display attractive. Second, advice from material experts, namely material in the form of
a summary or more simplified. Third, the suggestion from the teacher is that questions are expected to
emerge immediately by the scores obtained by students so that what is expected can be connected to
students directly. Fourth, the suggestion from a small-group trial that is a foreign language is given a
description of the Indonesian language version, so students can understand younger. Based on these
suggestions, the application is then revised in terms of appearance by giving a more interesting coloring,
the material is more summarized, questions in the application that are made immediately appear when
the score is completed, and the provision of Indonesian terms in a foreign language.

Retrieval of feasibility test data was carried out with a questionnaire instrument. The feasibility test
of an Android-based learning application is analyzed based on the results of the assessment by material
experts, media experts, teacher teachers, and responses by students in small groups. The results of the
feasibility of an Android-based learning application are considered feasible when in the minimal
category "Good".

The results of the assessment of the feasibility of the android-based learning application by media
experts on the display aspects were 87.5% including very good category, the content aspect of 81.2%
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including very good category, the language aspect of 100% including very good category, operating
aspects of 75% including good category, and the purpose aspect of 75% including good category.
Overall, the five aspects get results of 83.74% including very good category.

The results of the assessment of the feasibility of the android-based learning application by material
experts on aspects of material substance with syllabus were 100% including very good category,
material relevance aspects of 85% including very good category, material content aspects of 87.5%
including very good category, and the benefits aspect of 100% including very good category. Overall,
the four aspects get results of 93.1% including very good category.

The results of the assessment of the feasibility test of android-based learning application by teacher
on aspects of material substance with syllabus were 91.6% including very good category, material
relevance aspects of 91.6% including very good category, material content aspects of 100% including
very good category, and the benefit aspect of 87.5% including the very good category. Overall, the four
aspects get results of 92.67% including very good category.

The results of the assessment of small group trials on the aspects of material relevance were 81%
including the excellent category, the material content aspect of 80.6% including very good category,
easy operating aspects of 80% including good category, navigation aspects of 83.5% including very
good category, and the layout aspect of 83.75% including very good category. Overall the five aspects
get results of 81.77% including very good category.

The summary of the results of the feasibility test of an Android-based learning application by material
experts, media experts, teacher, and small group trials can be seen in Figure 3 below:

o Average I 81.T77%
3 Layout | 83.75%
ok navigation 83.50%
=E easy operation 80.00%
UE) material content 80.60%
material relevance 81.00%
Average I  02.67%
& benefits 87.50%
2 S material content 100.00%
2 material relevance 91.60%
E‘ Material substance with syllabus 91.60%
3 Average | I —  93.10%
N benefits 100.00%
£ g material content 87.50%
s 0 material relevance 85.00%
Material substance with syllabus 100.00%
% Average I— 83.74%
3 Purpose 75.00%
& Operating 75.00%
< Laguage 100.00%
3 Content 81.20%
= Display 87.50%
0.00% 20.00% 40.00% 60.00% 80.00% 100.00% 120.00%
Feasibility Percentage of Android Mobile Application

Figure 3. Feasibility test results of Android-based learning application by material experts, media
experts, teacher, and small group trials

3.4. Disseminate stage

At the stage of deployment of android-based learning application ready to be distributed to students as
a large group trial. Deployment is done by sharing the download link by Url:
https://drive.google.com/open?id=1HSHQpbZuf-w-Pve8eTnAaXmeb8go7zc5 via WhatsApp. The
results of the large group trial are as follows:
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Figure 4. Feasibility test results of Android-based learning application by large group trials

In the large group trials, the results of the assessment on aspects of material relevance were 83.74%
including the excellent category, the material content aspect was 82.49% including the excellent
category, easy operating aspect of 83.33% including very good category, navigation aspects of 85%
including very good category, and layout aspects of 87.5% including very good category. Overall, from
the five aspects, the results of 84.4% including very good category.

Test the effectiveness of android-based learning applications using 2 types of data, namely the pretest
and posttest scores. N-gain results obtained a value of 0.53 including the medium category, meaning
that by using an android-based learning application can improve student learning outcomes. The number
of students who meet the completeness criteria of learning outcomes at the pretest is 10%, while at the
pretest is 100%, meaning that students experience an increase in learning outcomes by 90% and an
android-based learning application effectively used as learning media on EFI material because it meets
the percentage of classical completeness minimum of 75%.

With the Android-based learning application on EFI material, it allows students to get information
and learning material effectively and efficiently that can be accessed anywhere and anytime. With
mobile learning, students can take short quizzes and tests in their spare time, which further enriches the
experience [21]. The results of the study also show that the use of android mobile learning can streamline
learning, meaning the learning system that utilizes a smartphone can make learning more fun and
interactive. Mobile learning is the first step in digital learning in the future, especially in uprooting the
industry era 4.0. The Android mobile learning system can be used by educational institutions, such as
instructors, teachers, and lecturers to provide study notes in digital format accompanied by an evaluation
of learning.

4. Conclusion

Based on the discussion of the development of an Android-based learning application on EFI material,
it can be concluded that the Android-based learning application on the EFI material developed using
Appinventor 2 is accessed online. The feasibility test of an android-based learning application on EFI
material by the experts gets results very feasible to use. This learning application is effectively applied
in learning and makes it easier for students to get teaching material
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