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ABSTRACT

The value of social studies learning for junior high school students in several schools still
needs to be higher. One of the factors of low student scores is the need for more variety in
learning methods used by teachers, low student motivation, and the use of learning media
that could be more optimal. One way to do this is to develop a learning model with engaging
learning media. This research aims to develop mobile understanding by integrating artificial
intelligence at the evaluation stage. The methodology used in this research is the waterfall
approach method with requirements analysis, design, implementation, testing, operation,
and maintenance. The mobile learning prototype was tested on media experts and junior
high school student respondents. The dimensions of expert assessment are reviewed from
media appearance, quality and use of media, navigation, product strength, media interface,
product attractiveness, and material delivery in the media. The dimensions of questions for
students consist of 4 points: content, interface, feedback and assessment, and personalization.
The research results show a mobile application’s results, including a brain gym menu, prob-
lem identification, materials, discussion forums, assignment results, and quizzes. The menus
presented make it easier for students to learn. The questionnaire results from experts show
that the highest average is 5.00, with a standard deviation of 0.00. The questionnaire results
from student respondents had the highest average of 49.714, with a standard deviation of
0.169. The results of the scores obtained in the expert and student respondent questionnaires
show that mobile learning is acceptable.
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1  INTRODUCTION

Technological advances in the twentieth century have led to changes in all aspects
of life. These changes are increasing with increasingly advanced technologies such
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as computers, smartphones, and the Internet that are increasingly accessible and
used everywhere. According to data from Stock Apps, 67% of the world’s popu-
lation, or about 5.3 billion people, has used mobile phones. Data was recorded in
July 2021.

Education today has shifted to using innovative technologies due to highly rapid
scientific and technological developments [1]-[3]. Learning has gone from conven-
tional to distance learning, one of the significant educational impacts of the pan-
demic a few years earlier [4], [5]. The Internet and adequate electronic devices
support distance learning [6].

The use of mobile devices as a learning medium is becoming increasingly pop-
ular in various countries [7]-[9]. Mobile learning (m-learning) has become very
popular in today’s educational environment due to advances in information and
communication technologies. M-learning refers to using everywhere communica-
tion capabilities and the user-friendly interface offered by handheld mobile devices
and wireless technology in the formal learning process. M-learning is profitable in
many ways, facilitating learning anytime and anywhere and enabling personaliza-
tion for students and instructors. It also helps students advance their technologi-
cal and conversation skills and promotes knowledge sharing by creating a sense
of collaboration among students, consequently improving their learning outcomes
[10]-[13].

In addition, the smartphone also uses an operating system that provides a plat-
form for application development. Smartphones significantly impact every student
who uses them, both positively and negatively. Among students, using smartphones
with internet access can help their learning process, especially finding reference
materials. Through the smartphone, students can browse their learning materials
using internet access. Later, students will be able to conduct their research and com-
plete the projects given by their tutors. Thus, students can use the Internet to obtain
material using their devices comprehensively [14]-[17].

Mobile media has been used in various fields of learning. One of them is social
studies. Social studies is a compulsory subject in primary to secondary school.
Social studies education includes History, Geography, Citizenship and Government
Education, Psychology, and Sociology. The learning objectives of social studies are to
develop basic knowledge of social sciences, problem-finding and problem-solving
skills, social skills, awareness of human values, and the ability to cooperate within a
complex society. Social studies learning activities are designed to enable students to
study, explore, and analyze social sciences related to social symptoms and problems
in the community. To the social studies learning objectives, educators must package
learning so students can easily understand it. Some issues in social studies lessons
are that social studies are marginal learning and teaching focuses only on memoriz-
ing from textbooks, less on stimulating student thinking skills about social problems
(18], [19].

Therefore, in presenting the phenomena of social problems in learning,
social studies need media that can accommodate the achievement of learning
goals. This study aims to develop a dedicated mobile application for social stud-
les lessons that match the characteristics of social studies classes and the needs
of high school students. Learning that uses mobile learning in social studies
allows students to access learning material via mobile devices such as smart-
phones and tablets or any device connected to the internet. Students can access
learning wherever they are without knowing time and space. Mobile learning
in classroom learning activities can help students and teachers, including giving
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assignments and taking quizzes. Mobile learning positively impacts learning
because, through mobile learning, students can connect with teachers and other
students by relying on an internet connection. The technology offered by mobile
learning does not limit learning to face-to-face schedules. Therefore, the use of
transferable knowledge in learning offers extraordinary progress in the future.
This research produces a mobile learning product, which will then be installed
on each student’s smartphone. It is hoped that the results of this research can
increase the effectiveness and accessibility of learning activities and make it
easier for students to complete assignments and understand lesson material via
their smartphones.

Based on a preliminary study conducted in several junior high schools on social
studies subjects, student scores in social studies topics were found to be below the
minimum average for completeness, so learning objectives still need to be achieved.
Data shows that 52% of students must pass the minimum standard mark limit. The
results of interviews with 104 junior high school students revealed that learning did
not use learning media that supported independent learning. Teachers still teach
using textbooks and the lecture method. The analysis of student activities shows that
all students carry a smartphone when they go to school. However, the use of smart-
phones could be utilized more optimally in learning.

There has been research into the development of mobile learning. Existing
mobile learning development research is still limited to providing mobile informa-
tion and assessment evaluations with scores. However, only some have researched
integrating artificial intelligence into mobile learning. In this research, apart from
the presentation of material and assessment, mobile learning development is also
done by integrating artificial intelligence into mobile learning, especially in the
assessment menu. Apart from seeing scores on assignments completed on mobile
learning, students can also receive suggestions regarding what learning material
needs to be restudied to get maximum marks. Automatic offers will appear after
students complete their work on mobile learning. This research aims to develop
Android-based mobile learning media to make it easier for students to learn digi-
tal simulation subjects using visual simulation material. Mobile learning can turn
smartphones, usually used for communication or the internet, into learning tools
that contain teaching plans, learning materials, and practice questions. They are
equipped with various features such as images, videos, and animations, making it
easier for students to understand the material.

2 REVIEW OF LITERATURE

Several studies correlate with the research to be developed. Here are some stud-
ies related to social studies and mobile learning.

The authors [20] say their research succeeded in developing MeL (mobile
e-learning) integrated into augmented reality by utilizing 2D/3D visuals and
interactive media for university technical learning. It was found that visual
reproduction combined with joint efforts and collaboration provides many con-
veniences in innovation-based education. This paper introduces a MeApplication
Ling named “MeApplication L” that will work in THE. Mel upgrade procedures
framework and Mobile OS form of MelL. Applications have contributed to MeL
support blended and cooperative learning with various capacities that benefit
learners to collaborate.
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The author [21] examines one of the advanced technologies emerging in
2022. The GPT chat technology currently being widely used has both positive
and negative impacts. Based on the findings, GPT chat has several advantages
in education, including helping provide a summary of a piece of writing, being
used as a literature review, producing literature, being used for translation and
paraphrasing, producing complex and in-depth answers, a personalized learn-
ing experience, useful in assessment and data analysis, helps with learning, as
well as creating material content for learning. Authors [22] research an empirical
study on applying four coding applications to support children’s Computational
Thinking (CT) and Computational Fluency (CF) learning. The main conclusion
is that all applications positively affect the development of children’s CT skills.
Neither application can ultimately support CF development, although Scratch]r,
with its “sandbox” approach, can help students express themselves better. The
authors suggest that there are challenging decisions that researchers and design-
ers must make in creating software products to facilitate CT and CF for children.
Researchers should also work in this area and try innovative approaches that
utilize helpful ideas.

According to the authors [23], the selected APP content includes listening, speak-
ing, reading, and writing lessons based on their textbooks and leveled according
to the student’s level. Teachers and English language teaching experts select and
align vocabulary. This APP, named “ABC Detective,” is a series of mission-oriented
puzzle-solving game stories designed with different content levels. Through stories,
players are given authentic situations. The primary presentation method uses col-
orful pictures with Chinese and English characters so students can select the units
they want to challenge, increasing their attention. Overall, students’ vocabulary test
scores improved. The APP helps students listen, read, and write English vocabulary
but has less effect on speaking. At the affective level, most students had positive
attitudes. They reported that learning English with the APP was more exciting and
provided a sense of collaboration compared with learning through their English
textbooks.

The authors [16] gave information comparing four mobile apps for teach-
ing English: Duolingo, EWA, Mondly, and Lingos. Of the four apps selected, only
Duolingo does not limit users’ educational content. Compared to others, Duolingo
is the best in terms of clarity. Although the screens include a relatively large
amount of information that is not always relevant to the content and may seem
overwhelming, it is still a relatively easy app to navigate. The EWA: English app,
which has rather large controls, is also good. Overall, the Duolingo app seems
best suited for seniors. The application has very pleasant processing, all content is
reachable, and the orientation in the application is straightforward. Applications
can have more economical content on the screen to not confuse their users. App
content continues to improve and is more relevant and usable in everyday life
situations.

The authors [8] say m-learning attracts student attention and actively involves
students in learning. Most case studies produce positive feedback and positive effects
on the learning process of chemical engineering subjects using the m-learning
methodology with evidence of increased student participation and collaboration
and improved academic performance. Tools often used in e-mobile methods: video,
quick response code, mobile games, and non-commercial and task-specific applica-
tions. This study suggests that further research is needed to assess the benefits and
use of mobile devices in other studies.
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The author [24] researched to measure the effectiveness of mobile use in learn-
ing. This study developed a mobile application for computer learning and measure
the effectiveness of transferable knowledge on computer programming subjects
with the result that a mobile application called "CCN2042 C” is designed for i0S and
Android devices. This mobile app is designed to help students learn about Computer
Programming subjects. In mobile, it consists of illustrations and explanations of
basic programming techniques, simple programming exercises for student revision
and practice, and a small quiz to test their level of understanding. This dedicated
mobile application follows the instructional sequence of subjects throughout the
semester. Mobile application content is also adopted from lecture notes and sub-
ject tutorials so students can refer to them quickly. The mobile application quiz is
divided into more than 150 levels. Students must complete the quiz correctly to
open the quiz at the next level. Competition among students to reach higher levels
can increase their motivation and engagement. With the development of mobile
applications, precisely (with different environmental settings on mobile learning)
can be effectively applied in education accompanied by appropriate pedagogical
strategies.

The authors [25] designed a video that combined the available questions and
answers. The author used artificial intelligence to ask for a solution. The main fea-
tures in videos called DL videos are the Question Generation Platform (QG-P) and
the Learning Assessment Platform (LA-P). The questions presented are not only mul-
tiple choice questions, but there are also questions in the form of short entries and
descriptions. There are four types of questions generated. Authors [26] are develop-
ing mobile learning that combines augmented and virtual reality under enhanced
reality (e-real). This e-real development utilizes technology to transform student
learning through this program, hoping that students will be better prepared to
choose jobs in the health sector.

The authors [27] report that mobile game-based development can improve
academic performance. In this study, an intelligent game-based application was
produced for programming students. The mobile app developed is focused on assess-
ment. The author [28] analyzes the games used in learning, especially at the ele-
mentary level, to help teachers choose suitable games according to the curriculum.
The criteria used are based on game content, motivation, game methods, students’
active participation in the game, graphic design, game objectives, playing time, and
game model.

The author [29] identifies the contribution of online mobile applications that can
help autistic children in their daily lives. Web applications are used as assistive tech-
nology. It was determined that there were 13 applications used. Each application
has benefits; these applications are Proloquy4 Text, Assistive Express, Proloquo2
Go, Keeble, Avaz Free Speech, Children with Autism, Choiceworks, Miracle Mode,
Flummox Vision, Injini, Pictello, Emergency Chat, Autism Apps.

Sophonhiranrak [7] conducted systematic literature review research by ana-
lyzing mobile learning features, barriers, and factors that affect the use of mobile
devices in learning. The result of this study is that mobile learning can be used as a
learning tool for tasks such as submitting assignments, reflecting on learning experi-
ences, and sharing ideas. Factors to be considered in cellular learning consist of three
main components: the readiness of students and teachers, learning management,
and support systems. This study advises that teachers should pay attention to detail
in developing these mobile learning designs, such as student analysis, design and
development of learning materials, and learning evaluation. This research serves
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as a reference for research that will be developed with attention to the components
that become inhibitors.

The authors [30] in the paper present BlockCode, a web application developed to
create board games that support learning computer programming logic. The goal
of the games made with BlockCode is to move a bunny around a board using block-
based programming to collect all the carrots placed on the board. In every game, the
bunny has to deal with obstacles, represented by rocks and holes, which must be
avoided using the available commands. BlockCode was designed for teachers and
students: teachers can create games, specifying the arrangement of the boards, and
students play the games, identifying the sequence of commands to collect all the
carrots. The technology and tools used to develop block code are Java server pages
(JSP), javascript, greensock, cascading style sheets (CSS), Netbeans, Apache Tomcat,
MySQL, and balsamic mockups.

The author [31], in his research, systematic literature review, explains trends in
the use of mobile learning in social studies. There are 32 articles analyzed. Results
from the analysis of reports showed that of the 32 articles that discussed social stud-
ies and mobile, the most used mobile learning are history and geography. All the
analyzed articles show that mobile learning supports the learning process in social
studies. However, further research is needed on how mobile devices can enhance
social activity and connectivity on all social study content.

In the study, the authors [32] analyzed the impact of digital learning materi-
als on student social skills in social studies learning. This study shows that stu-
dents can build social skills through online collaborative learning. Using materials
digitally has a more significant impact on improving student social skills through
experimental research. If digital learning materials provide benefits in learning
skills, then it should be considered to develop digitalized learning in social studies
learning.

The authors [33] researched the impact of online learning on historical edu-
cation; from the results of such research, the use of online media learning can
increase students’ motivation for historical knowledge. The author [34] developed
a Social Science learning model based on e-learning using two systems, the Content
Management System (CMS) and the Learning Management System (LMS), as well as
using the ADDIE development model in its development process. The researchers
[35] created a group investigation learning model that was assisted by visual and
audio media and assessed whether it influenced the learning outcomes of social
studies. Teachers can use this model to create a pleasant learning atmosphere to
contribute excellently to learning activities.

The author [36] developed a learning model using the media game of snake
and ladder to improve student learning outcomes on social science subjects. The
author examines the role of teachers in learning that uses adaptive games in sci-
ence education. Although students are considered the center of teaching, teach-
ers play a crucial role. Teachers must understand each student’s needs, provide
appropriate learning materials, and evaluate the learning process. The research
[37] explores how active and pre-service teachers design and integrate adaptive
gamification environments into science education teaching. Adaptive gamification
environments and other assistive technologies, such as mobile learning, have great
potential, but they must be combined with appropriate pedagogical strategies to
maximize their potential. Otherwise, we risk hindering student learning rather
than improving it. The authors [38] investigated the impact of multimedia use and
student learning styles on student learning performance in social studies topics,
and the study’s results mentioned that multimedia effectively improves students’
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learning performance. Research [39] studied the use of YouTube media as a means
of learning, and research [40] on the use of virtual reality in learning geography. VR
helps the desired quality of educational products and opens up new opportunities
for mastering practical skills. In experimental studies, implementing VR technology
improves understanding of complex concepts and contributes to gaining experi-
ence in the chosen professional field. The use of VR in learning can improve stu-
dent learning outcomes. This study recommends technology integration to enhance
learning in today’s era. The research that will be conducted is one of the answers
from the analysis above.

The author [41], in his research, developed e-learning for Civic Courses with the
result that e-learning provides flexibility and ease for students in learning, in addi-
tion to also allowing students to think critically, creatively, and innovatively. This
research shows that e-learning technology can help students improve their critical
thinking ability:.

After analyzing relevant research, it concluded that mobile learning helps stu-
dentslearn, grows motivation and interest, and improves academics. Although there
has been a lot of research on the benefits and uses of mobile learning, it still needs
to be determined how it is widely used in learning from the beginning to the end.
The assessment carried out on mobile learning is only a limit of the information
value obtained, not up to the recommendation to students about the test that has
been done. Therefore, this study is expected to suggest any material that needs to be
further studied based on the results of each student’s test.

3 METHODOLOGY

The type of research used in this research is development research or Research
and Development (R&D). Research and development is a method used to produce
specific products and test the effectiveness of these products. Research in the form
of needs analysis needs to be carried out to ensure products and to test the efficacy
of these products so that they can function in the broader community. So, research
is required to test the effectiveness of these products.

3.1 Development of mobile learning

Developing mobile learning uses the waterfall method. The waterfall method is a
model for developing systematic and sequential information systems. The waterfall
method has the following stages [42] (see Figure 1):

1. Requirements analysis: At this stage, the researchers dig all the information about
the user’s needs through interviews and observations.

2. Design: This stage provides an overview of what to do and how to look for a
desired system based on previous requirement results.

3. Implementation: This stage is a programming phase that performs a check of
functionality, whether it is already following the requirement and design or not.

4. Testing: At this stage, the system is inspected and tested as a whole, whether it is
running well or there are still errors.

5. Operation and maintenance: At this stage, the system will be run or operated by
the user and maintenance such as correction of errors, repair of implementation
of system units, and improvement of the system as needed, carried out.
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Here is the waterfall approach.

Maintenance

=Quality Control

Testing

=Testing and Debugging

Implementation

-Building the Materia
-Dezign Model
Analysis

-identifying needs
Fig. 1. The waterfall model

The tool design in this study uses the software Balsamiq. Balsamic enables the
creation of interactive prototypes to describe the workflow of system development.
The tool allows you to work in collaboration with others to get feedback. Balsamiq
allows real-time collaboration so team members can provide input and make imme-
diate changes to the design.

In this study, using UML as the software uses the classic and semantic model
notation associated with the Unified Modelling Language (UML), which allows the
identification of use cases.

According to the method mentioned above, the researchers developed appli-
cations based on the phases of the above methodology. The steps to be taken are
as follows:

a) Analysis: At this stage, researchers need to use the “let’s go” application later. The
needs collection is done through questionnaires, observations, interviews, and
focus group discussions. This stage will produce system needs, both functional
and non-functional needs. The Table 1 below describes system requirements
related to operational needs.

Table 1. Functional needs

No Necessity
1 Registration of Users
2 Login or User
3 Access to Materials
4 Access to Tasks and Evaluation
5 Virtual class access
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The following Table 2 describes system needs related to non-functional needs.

Table 2. Non-functional needs

No Necessity
1 Security: The prototype developed must be safe in the morning of the user
2 Functionality: All modules can run well
4 Quality: The input or output data must be of good quality.
5 Accessibility: Ease and speed in accessing
6 Efficiency: To be efficient at every stage

b) Design at the design stage is determined based on the analysis of the needs that
have already been obtained, both functional and non-functional needs, and the
design process at this stage is not only the appearance of the software but the exist-
ing model of the software the “let’s go” design. This phase begins with creating
a use case diagram describing the interaction between the actor and the system.

¢) At the stage of program code making, it becomes essential that the software pro-
cess will operate properly if the program code creation follows the programming
structure.

d) Software that has passed the program encoding or code-making phase must be
tested first to ensure that the software is free from bugs. In the testing phase, the
software can be tested with Blackbox or white testing according to the require-
ments of the desired testing process.

e) Treatment of software. The software is always evaluated at this stage, and the
system maintenance activities routine should be done.

3.2 Design of model

Model design can define the features contained in the system. This feature is
the result of analyzing user needs (function requirements). In this research, use
cases are used to design a model. The use case diagram also represents interactions
between actors with other use cases. An actor is a human or machine entity inter-
acting with a system that aims to perform a job. The use case is a particular job that
an actor can do. Here is a picture of the use case used in this research (see Figure 2).

Teacher

Student

Tude>>
<<Inc Admin

Fig. 2. Use case diagrams
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3.3 Participants

The results of this mobile learning development will be validated by five learn-
ing media experts and 35 junior high school students as student respondents.
Respondents were selected from class 7 randomly. The instrument used was a ques-
tionnaire. The questionnaire used for learning media experts consists of 7 assess-
ment dimensions with 20 indicators. Meanwhile, the questionnaire for students has
several questions of 4 sizes with 24 queries.

3.4 Data analysis

The development of mobile learning is assessed from the evaluation of media
experts. A survey was conducted to determine whether this mobile learning pro-
totype was feasible and acceptable. The survey tool uses a questionnaire with a
Likert scale. Question items are grouped into seven dimensions: the appearance of
learning media, quality and usability of media, navigation, product strength, media
interface, product attractiveness, and method of delivering material in the media.
Experts assess by giving a score between 1 and 5. The highest score indicates the
quality of the learning media. The expert scores are averaged, and then the results
are obtained. The highest scale score indicates good results and vice versa. The ques-
tionnaire results were analyzed using descriptive statistics by calculating the mean
and standard deviation. The data is good and accepted if the standard deviation is
smaller than the mean.

Student perceptions about the mobile learning prototype were analyzed from
a student assessment questionnaire consisting of 24 questions grouped into four
dimensions: content, interface, feedback and assessment, and personalization.
The assessment questionnaire scores are available from 1 to 5 using a Likert scale.
The results of the questionnaire answers were analyzed using descriptive analysis
by looking for the mean and standard deviation.

4  RESULTS
4.1 Mobile learning application

The mobile application developed is named Let’s Go. This application contains
several menus used for learning social studies. Mobile learning was designed using
visual code software. On the first page, a brain gym will be displayed as a video in
which there are movements that students must follow. The brain gym feature is
placed at the beginning before students log in to mobile learning. Brain gym is car-
ried out to prepare the brain for education. Brain gym movements balance the right
and left brains in receiving lesson information. The brain gym features are shown
in Figure 3.
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Fig. 3. Brain gym menu display

After students complete the brain gym, they are directed to log in with the user and
password given by their teacher. After logging in, students will be presented with menus
that will help students in learning. There are several menus on the main page. The first
is problem identification, in which videos are presented about problems in everyday
life related to learning material. The second menu is learning materials. The learning
materials menu summarizes the material in videos or writing. The following menu is
a discussion forum that facilitates students to discuss with teachers and other friends.
The following menu is the assignment results, which is the menu used by students to
save answers to the effects of discussions in their groups. There is a glossary menu
that contains terms contained in the material. This menu allows students to add term
references. The following menu is a quiz. In this menu, there will be a quiz in the form
of multiple-choice questions, which students will answer based on the specified time.
In this quiz menu, artificial intelligence will be integrated. When students have finished
answering the quiz, scores and suggestions will appear that will help students regarding
which material students should restudy. The main page display is shown in Figure 4.

| Logout | Lets Go Sinau

Category

L

Problem Identity
Resume Material

Discussion Forum

Review

Fig. 4. Main menu lets go SINAU application display
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4.2 Expert and response evaluation

Five experts then validated the design of the mobile learning prototype. This sur-
vey was conducted to determine whether this mobile learning prototype is valid and
acceptable. It consists of several dimensions of assessment of media learning [43].
Statements in surveys are developed from a defined measurement. The assessment
dimensions display media, quality, media use, navigation, product strength, media
interface, output product, and material delivery in the media. Questions are listed
in 20 items distributed through Google Forms to experts. Dimensions and a list of
questions are presented in Table 3.

Table 3. Expert instruments

Criteria No Details of Statement

Display of media 1 | Improve the appearance in general
2 | An early look at mobile learning
3 | Incorporate color combinations in learning media

Quality anq 4 | Compatibility in the choice of type and size of letters

Use of Media 5 | Images displayed in the media can strengthen the material
6 | Images/video in learning media are clear and recognizable
7 | Audio in the media reinforces the learning material

Navigated 8 | Navigation on an accessible interface
9 | The navigation button works well

Strength 10 | Stability of defense media when used/no error

of product 11 | Program speed in responding to user commands

Learning 12| The regular layout of the media element indicates the unity of information

Media Interface 13 | Balance of media

14 | Regular layout of media elements vertically and horizontally

15 | Continuity of Learning Media Interface

Output products 16 | The media developed can attract the attention of students

17 | Aesthetic interfaces enhance an effective learning environment

Materials in Media | 18 | Developed media reinforces learning materials

19 | The delivery of material in the media makes it easier for students to
understand the concept

20 | The delivery of material in the learning media makes it easier for learners to
repeat material to help them remember it

Table 4 is the result of the reviews of experts; the average results of expert assess-
ments range from 3.20 to 5.00. Most queries have a large scale, with the highest
average of 5.00 with a standard deviation of 0.00 on the learning media interface
criteria. A statement on the regular layout of the media element indicates the unity
of information. The lowest average scored 3.20 with a standard deviation of 0.44
on quality criteria, and using learning media with displayed image statements can
reinforce the material.
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Table 4. Result of the expert review

Criteria Question Mean Standard Deviation
Display of media R1 4.2000 0.44721
R2 4.2000 0.44721
R3 4.8000 0.44721
Quality and use of media R4 44000 0.89443
R5 3.2000 0.44721
R6 4.8000 0.44721
R7 3.4000 0.89443
Navigated R8 4.2000 0.44721
R9 4.2000 0.44721
Strength of product R10 4.4000 0.89443
R11 4.8000 0.44721
Learning media interface R12 5.0000 0.00000
R13 3.8000 0.44721
R14 3.8000 0.44721
R15 3.8000 0.44721
Output products R16 44000 0.54772
R17 3.4000 0.54772
Materials in media R18 4.8000 0.44721
R19 44000 0.54772
R20 4.2000 0.44721

Table 5 is a statement table assigned to respondents who originate from stu-
dents as users of mobile learning media. Respondents consisted of 35 junior high
school students, with a percentage of 40% male students and 60% female students.
Students are given a Google form questionnaire after using mobile learning on a
learning topic. The assessment dimension consists of content, interface, feedback,
assessment, and personalization. The survey consists of 24 statements. This survey
aims to look at the effectiveness of mobile learning developed.

Criteria No

Contain

Table 5. Student response instruments
Details of Statement

The m-learning system provides content that is ideally suited to your needs

The m-learning system provides applicable content

The m-learning system provides comprehensive content

M-learning provides up-to-date content

Interface

M-learning is easy to use

The m-learning system makes it easy for me to find the materials I need

The content provided by m-learning is easy to understand

M-learning is user-friendly

O |00 [T [ |0l | [ | |+—

Stable and smooth learning system

(Continued)
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Table 5. Student response instruments (Continued)

Criteria No Details of Statement
Return and 10 | Your application is responded to the m-learning system quickly
assessment

11 | The m-learning system makes it easy to evaluate learning demonstrations

12 | Testing methods such as tasks through m-learning systems are easy to
understand

13 | Testing methods such as tasks through the m-learning system are fair/fair

14 | The m-learning system provides a secure testing environment

15 | The test methods tell the results quickly

Personalized 16 | The m-learning system allows me to control my learning progress

17 | The m-learning system allows me to study the materials I need

18 | The m-learning system allows me to choose the materials I want to learn

19 | The m-learning system records my learning progress

20 | The m-learning system records my learning performance

21 | The m-learning system makes it easier for me to discuss with friends
and teachers

22 | The m-learning system makes it easy for me to share what I've learned with
the learning community

23 | Interactivity learning through m-learning system increases motivation/
learning spirit

24 | Interactive learning through the m-learning system provides pleasure/
satisfaction

Table 6 shows the survey results of 35 respondents consisting of junior high
school students. The statement dimension consists of four dimensions: content,
interface, feedback and assessment, and personalization. Each design has a high
average range of 35.429 to 49.714. Of the 24 highest moderate statements obtained
as 49.714 with a standard deviation of 0.169 on the content dimension of the state-
ments, the m-learning system provides valuable content. The lowest average on the
content dimension is 35.429, with a standard deviation of 0.885.

Table 6. The result of student’s response

Criteria Statements Mean Std. Deviation
Content R1 41.143 0.75815
R2 49.714 0.16903
R3 49.429 0.23550
R4 35.429 0.88593
Interface R5 40.571 0.33806
R6 40.571 0.33806
R7 34.286 0.81478
R8 41.714 0.51368
R9 40.857 0.50709
(Continued)
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Table 6. The result of student’s response (Continued)

Criteria Statements Mean Std. Deviation
Feedback and assessment R10 45.714 0.69814
R11 46.000 0.65079
R12 40.571 0.48159
R13 44.000 0.84714
R14 42.857 0.89349
R15 43.143 0.93215
Personalized R16 39.429 0.41606
R17 45429 0.56061
R18 46.571 0.59125
R19 39.714 0.29563
R20 39.714 0.29563
R21 48.857 0.40376
R22 40.286 0.16903
R23 45.143 0.78108
R24 46.286 0.49024

5  DISCUSSION

This article aims to develop a prototype of mobile learning that will be used in
social studies subjects. This research uses the waterfall method, which has good doc-
umentation and clear workflow so that each machine team can run according to
their respective skills and the process can run within the specified time. Stage water-
fall starts from a) requirement, process requirement involves teachers and students
in the school. This phase produces two needs: functional needs and non-functional
needs. b) after the requirement phase is completed, design continues this study’s
design process using use case diagrams. The existence of this use case can describe
the flow of the developed system. ¢) implementation, after the design has been com-
pleted, is the implementation process, in this study, using the programming language
Java PHP. At this stage, a product is produced and ready to be tested; d) testing, at
this stage, the system testing process is carried out. This study uses the Blackbox
method, in which each process is tested. e) maintenance, the last stage of this water-
fall method is to treat the system that has been completed, whether it is software,
hardware, or network maintenance so that the product that has been developed can
work as it should.

Based on the findings that the trial results of 5 experts and 35 student respon-
dents showed, prototype mobile learning gained a significant acceptance for social
studies learning in secondary school. Richey & Kelin state that a program/product to
be disseminated must go through the testing phase [44]. Experts and users do testing.
Formative evaluation of the product is required at every stage to be used without
restrictions.

Students’ findings show that mobile learning helps students in education, allow-
ing them to record their education so they can re-learn it anywhere. Mobile learning
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also helps students learn about their abilities. Mobile learning design can give
recommendations to students after learning about materials that students have
not mastered. Some research supports that mobile learning attracts student atten-
tion and actively involves students in learning. Students become actively engaged
in learning. Learning in mobile education can also be packed into a game so that
knowledge will be more exciting and student learning motivation will increase.
Research [45] suggests that in developing mobile applications, developers can com-
bine education with games in learning presented in mobile learning and provide
comprehensive materials so that students can learn them quickly. Portable learning
benefits in terms of flexibility and its ability to provide high-quality learning oppor-
tunities and accessibility, convenience, and balance between personal, professional,
and academic life [46]. Mobile learning applications can shape a new, more modern,
democratic, and educational learning culture [47]. M-learning technology facilitates
a variety of learning modes based on student preferences. It allows personalization
for students and educators, providing an interactive, exciting, and tailored environ-
ment to the needs of each student.

Mobile learning can make the learning process more attractive and grow student
interest in learning highly effectively because it can be done anywhere with the
help of Mobile and the Internet. But for areas far from the city, where the internet
network still needs improvement, it will hinder when it wants to implement mobile
learning in the process of learning.

6  CONCLUSION

Technological advances in education provide opportunities for education to cre-
ate innovation in the use of technology. Mobile learning technology has taken shape
in recent years. Mobile learning offers excellent advantages in implementing flexi-
ble learning that can be done anywhere and anytime. The study aims to develop a
prototype of mobile learning for social studies subjects. The development method
conducted using the waterfall method produces a prototype “let’s go” mobile learn-
ing application for social studies learning. Based on the results of trials by experts
and respondents, the “let’s go” application is acceptable.

Some limitations of this research are that the material used does not use 3D tech-
nology because the better and more interesting the material presented, the more
it will increase students’ curiosity so that the learning process can be carried out
optimally. For future research, it is recommended that AI (Artificial intelligence)
technology be implemented in collaboration with mobile learning. It is hoped that
by maximizing Al technology in mobile learning, the material can be in 3D form so
that it can stimulate students’ desire to learn. Assignments to students can be col-
laborated with Al so that students who get lessons get regular reminders until they
complete the job that has been assigned. Quizzes can be teamed with Al so that after
completing the quiz each student can immediately find out the results obtained and
be given suggestions to learn what they don’t understand automatically according
to each student’s profile.
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