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Abstract—The digital era has accelerated the development of educational
media. This enables access to educational activities from any location at any
time. Distance education is gaining popularity and flexibility in its implementa-
tion. The purpose of this study is to determine the role of MEA applications in
machine element learning, specifically in the State University of Malang’s D3
Mechanical Engineering Study Program. MEA is an interactive mobile learning
platform designed to broaden D3 students’ access to sources and learning tools.
This is a quantitative descriptive study. The population of this study consisted
of 40 students enrolled in D3 Mechanical Engineering at the State University
of Malang. The data were gathered through literacy assessments, observations,
interviews, and questionnaires. The tool is a questionnaire constructed on the
basis of the Likert scale. Instrument testing included validity and reliability
checks. The data analysis technique was descriptive analysis. Five conclusions
have been drawn as a result of the analysis. First, the MEA application is 78.6%
user-friendly. Second, the MEA application is easy to use for the machine ele-
ment learning process in 82.1% of cases. Third, the MEA application assists the
machine element learning process by 75%. Fourth, 8§9.3% of MEA application
technology is suitable for distant education in the machine element course. Fifth,
MEA applications improve machine element learning outcomes by 82.1%.
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1 Background

Science advancements in the twenty-first century, notably in the realm of Information
and Communication Technology (ICT), have always had an effect on the educational
sector. Without exception, educational media sources [1] [2]. Until now, conventional
methods of teaching and learning have been unable to fully engage students’ attention
[3]. Computer-aided learning (CAL), computer-based training/learning (CBT/L),
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multimedia-based learning (MBL), web-based learning (WBT/L), and research on
online learning and e-learning are all examples of computer-based learning models that
have evolved in tandem with the advancement of computer technology [4]. All of these
phrases pertain to the same fundamental concept: utilizing computer technology as a
foundation for multimedia technology in the development of teaching media models.

Based on observations it is known that the incorporation of learning resources into
mechanical element learning in the Mechanical Engineering D3 study program feels
extremely urgent, as there have been few interactive multimedia learning resources
used in the D3 study program thus far, particularly given that the D3 Mechanical
Engineering study program was only integrated into Sipejar in the mid-odd semester
2020/2021. As a result, the bulk of the learning processes in the Mechanical Engineer-
ing D3 study program continue to be dominated by traditional learning and do not
incorporate technology for interactive learning.

It is necessary to use interesting learning media in order to improve the quality of the
teaching and learning process, particularly in lectures [5] [6]. Its purpose is to facilitate
the visualization and easy transfer of information from the teaching staff to the stu-
dents. Machine Elements Application is one of the learning media that can be created.
This application aims to help students learn independently for the mechanical element
course in the D3 Mechanical Engineering study program by providing them with inter-
esting topics and material in a short period of time that is easy to understand.

The Machine Elements Application’s objective is to develop multimedia learning
aids for learning about machine elements. This application is built around the concept
of interactive learning media that can be accessible both online and offline via mobile
devices. This is to ensure that students do not feel bored while studying independently
on their cellphones/laptops, and that the learning process can take place more flexibly
outside of the classroom, at any time.

Until now, based on observation at mechanical engineering D3 study program State
University of Malang, no application has been used to support machine element learn-
ing, particularly applications that students can use to study independently. Machine
Elements Application, created for the machine element course, contains machine ele-
ment theory and concepts, as well as quizzes for practice on each topic. To make learn-
ing easier for students, the Machine Elements Application can be accessed online or
offline. This application is available for download from the Google Play Store. Offline
use on a computer or laptop, specifically by installing a virtual Android on a laptop.

2 Methods

The purpose of this study is to determine the role of MEA applications in machine
element learning, specifically in the State University of Malang’s D3 Mechanical
Engineering Study Program. MEA is an interactive mobile learning platform designed
to broaden D3 students’ access to sources and learning tools. This is a quantitative
descriptive study. The population of this study consisted of 40 students enrolled in D3
Mechanical Engineering at the State University of Malang. The data were gathered
through literacy assessments, observations, interviews, and questionnaires. The tool is
a questionnaire constructed on the basis of the Likert scale. Instrument testing included
validity and reliability checks. The data analysis technique was descriptive analysis.
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3 Results and discussion

3.1  The ease of access to MEA application

" Very easy = easy »©average - noteasy

Fig. 1. The ease of access to MEA application

According to the findings of the analysis, the level of ease of access to the MEA
application is very high, at 78.6 percent. The MEA application is easy to access because
users can find it on the play store, the installation method on a mobile phone is simple,
it does not take up a lot of space on the mobile phone, and it can be used offline, com-
patible with virtual android, and the operating system is easy. Furthermore, the user’s
age is a major factor in the ease of access to the MEA application. This is due to the fact
that the majority of people who use MEA for machine element learning are students
between the ages of 18 and 23. This is the generation of millennials, who are very
familiar with technology and its applications. As a result, they have very easy access to
the MEA application. According to [7] [8], smartphone-based learning applications are
very easy to access and use because they are fast, light, and portable. [9] agrees, stating
that applications on smartphones are generally simple to access and use.

3.2 The ease of using the MEA application for the machine element
learning process

According to the analysis results, the level of ease of use of the MEA application is
very easy, 82.1 percent. This is due to the fact that the MEA application is extremely
simple to use. According to [10], applications built with Android technology are more
efficient and effective than those built with other technologies. According to [11], the
mobile application is easy for students to operate. The MEA application’s features are
simple enough to use for learning, both independently and in the classroom during
the learning process. Materials and quizzes are among the features of the MEA appli-
cation. Students can learn machine element material independently and at their own
pace at any time and from any location. All of the content in the MEA application is
made up of interesting explanations and looks. Students can continue to take quizzes
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after they have studied the material. The available quizzes are chosen at random, so no
two students will take the same 100 percent quiz. Furthermore, the quiz can only be
taken once. Students who have already taken the quiz will be unable to retake it unless
the quiz is reset. Quizzes are also equipped with a timer, so students must ensure that
they are truly prepared when taking the quiz in order to achieve the best results. After
completing the quiz, students can immediately find out their quiz results at the end of
the session.

" Very easy s easy - average -~ noteasy

Fig. 2. The ease of using the MEA application for the machine element learning process

3.3  The role of MEA application in helping the machine element
learning process

According to the findings of the analysis, the MEA application aids the machine
element learning process by 75%. There is currently no application used to support the
learning of machine element courses, particularly applications that students can use to
study independently at the Department of Mechanical Engineering, State University of
Malang. The MEA created for the machine element course includes machine element
theory and concepts, as well as quizzes for practice on each topic. The MEA that was
created is for the creation of multimedia learning resources for machine element learn-
ing. The concept used in the development of this application is an interactive learning
media that can be accessed both online and offline using mobile applications. This is
intended to ensure that students do not become bored while studying independently on
their cellphones/laptops, and that the learning process can be carried out more flexibly
anywhere, at any time, rather than just in the classroom. According to [12], e-learning
is the use of information and communication technologies to enable access to online
learning/teaching resources. Furthermore, according to [13] the android application is
quite effective to stimulate student understanding.
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Fig. 3. The role of MEA application in helping the machine element learning process

3.4  The suitability of MEA application technology for distance learning in the
machine element course

s very suitable = suitable = average - notsuitable

Fig. 4. The suitability of MEA application technology for distance learning in the machine
element course

According to the findings of the analysis, the suitability of MEA application tech-
nology for distance learning in the machine element course is 89.3 percent. The MEA
application was created so that students could access it at any time and from any loca-
tion. This clearly demonstrates that the MEA application can be used for distance
learning either independently or with the guidance of a lecturer. MEA application
development for multimedia teaching materials. The concept of multimedia evolves
into the integration of multiple media, such as text, graphics, sound, video, and anima-
tion, in which students can control the delivery of various multimedia elements [14].
According to Hofstetter, multimedia is the use of computers to create and combine text,
audio graphics, moving images (video and animation), and other media by combining
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link tools that allow users to navigate, interact, create, and communicate [15]. Accord-
ing to [16], the goal of multimedia is to present information in a way that is enjoyable,
interesting, easy to understand, and clear. Because information is absorbed using as
many senses as possible, particularly the ears and eyes, it will be easy to understand.
Multimedia is derived from two words: multi, which means more than one, and media,
which means a means of communication. Multimedia can be defined as a mode of
communication that employs a variety of media. Images, sound, animation, and text are
examples of media [17]. Based on the explanation, the MEA application was created
to facilitate distance learning while also focusing on the application’s attractiveness so
that students are more interested and enthusiastic about learning. During the pandemic,
the MEA application was used to support machine elements courses at the Department
of Mechanical Engineering, State University of Malang.

3.5  The role of MEA applications to improve machine element
learning outcomes

s very helpful = helpful = average - nothelpful

Fig. 5. The role of MEA applications to improve machine element learning outcomes

According to the analysis’s findings, MEA is used to increase learning outcomes in
machine elements courses by 82.1%. Students can study independently during lectures
and in their free time when the MEA application is used in the machine element course.
In this scenario, students learn through the use of applications in blended learning. [18]
research demonstrates a considerable boost in students’ learning results when blended
learning is used in conjunction with applications. Additionally, the MEA application’s
look and operation are fairly straightforward, making it easy for students to learn. This
is one of the aspects that contribute to the MEA application’s improved learning out-
comes. [19] asserts that integrating technology into the learning process in order to
accomplish learning objectives is critical in today’s society. This perspective is consis-
tent with [20] [21] research findings, which indicate that learning applications have an
effect on students’ perception, focus, and capacity to use smartphones for e-learning.
Additionally, educators have a critical role in enhancing learning outcomes [22].

iJIM - Vol. 16, No. 05, 2022 221



4 Conclusion

MEA is one of the applications designed to aid in the learning of machine elements.
It is envisaged that the MEA applications will enable learning processes and activities
to function more efficiently and effectively, particularly during this pandemic situation.
Five conclusions were drawn as a result of the research. First, the MEA application
is 78.6% user-friendly. Second, the MEA application is easy to use for the machine
element learning process in 82.1% of cases. Third, the MEA application assists the
machine element learning process by 75%. Fourth, 89.3% of MEA application tech-
nology is suitable for distant education in the machine element course. Fifth, MEA
applications improve machine element learning outcomes by 82.1%.
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