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1. INTRODUCTION

The development of the digital age is presently generating a new learning pattern, which is
also occurring in the sphere of education. The existence of changes in information and
communication technology encourages education to be able to adapt quickly to the
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application of technology in the learning process (Paramansyah & SE, 2020), including at
the level of Vocational High School education, which is primarily intended to prepare
middle-level skilled workers to support the development of a sector of the national economy
(Pandansari & Gafur, 2016). Due to the ease with which internet facilities (Dewantara et
al., 2022) facilitate the transmission of knowledge and the application of technology-based
learning media (Aditya et al., 2020), it is crucial to develop a learning experience that is
both engaging and enjoyable. The instructors are the driving factor behind digital
learning5] (Arifin, 2021). This indicates that teachers have the necessary abilities and are
familiar with the use of digital-based media to research and acquire the necessary material
to support the learning process. Therefore, it is the responsibility of the instructor to be
able to construct enjoyable learning based on the needs of the students, including the
selection of fascinating learning models or approaches that are compatible with technology,
such as interactive multimedia learning material.

Interactive learning media will provide direct visualization of students so that they
can engage directly with the media; for instance, the media will deliver correct or incorrect
responses as students answer practice questions contained within the media (Bernarducci,
2017). Interactive multimedia is the combination of many media, such as mixing audio and
visual elements in a presentation that induces user interaction. There are 2D animation
classes at the vocational high school level that teach the fundamentals of creating 2D
animation. This is an intriguing subject because it allows pupils to express their creativity
(Arifin et al., 2022)(Kandouw et al., 2022). Because the 2D animation subject focuses on
the practice of students, the learning process does not rely solely on lecture techniques.
However, there are obstacles to adding material if only verbal, learning media in the form
of interactive multimedia, so that learning materials become interesting, interactive, and
enjoyable for students to comprehend. acquiring (De Vega & Arifin, 2022) from the
instructor through interactive multimedia (Walangadi & Pratama, 2020)(Arifin et al., n.d.).
This Interactive Learning Media may create a dynamic, engaging, interactive, and enjoyable
learning environment. In addition to the aforementioned uses, further uses of diverse
learning aids will generate variances in learning so as to prevent boredom among students
(Novita & Harahap, 2020).

Various forms of interactive multimedia learning media have been developed to aid
teachers and students in the learning process at the Vocational High School level (Suyitno,
2016)(Arif & Mukhaiyar, 2020)(Pandansari & Gafur, 2016), so the objective of this research
is to develop 2D animation learning media for the 2013 curriculum in Vocational High
Schools. As an alternative, interactive media can be presented in the form of two-
dimensional animation that can leave an engaging impact on pupils who view it. In
addition, learning materials can be made more engaging and simple to comprehend,
challenging content objectives become simple, and a stressful learning environment
becomes enjoyable.

2. RESEARCH METHOD

2.1. Interactive Multimedia

Multimedia is a combination of diverse media or file formats in the form of text, vector
or bitmap images, graphics, sound, animation, video, and interaction that have been
bundled into digital or computer files and used to communicate with the public (Chen,
2022). While interactive comprehension is related to two-way communication or more of
the communication components (Poborchaya et al., 2022), it is distinct from passive
comprehension. Based on the definitions of multimedia and interactive, interactive
multimedia is a multimedia display created by designers such that the appearance serves
the purpose of informing consumers of information and is interactive (Limbong &
Simarmata, 2020).
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2.2. The Method of Analysis

The method for developing multimedia uses a life cycle model for multimedia
production. Several stages, namely the concept stage, the design stage, the material
collection stage, the assembly stage, and the testing stage, were implemented in research
to adapt this model (Mustika et al., 2018). In practice, the sequence of stages can be
rearranged and tailored to the needs analysis in order to generate multimedia forms that
meet user requirements (Mustagbal et al., 2015).

3. RESULTS AND DISCUSSIONS

3.1. Phases of the Concept of Interactive Multimedia

In presenting learning materials for interactive media in vocational high schools, the
fundamental notion of interactive media design emphasizes "simplicity". The concept of
simplicity is applied to content that is not overly complicated, brief, straightforward,
instructive, and compelling in order to pique students' interest. There is a primary menu
of 2D animation content, a task menu for assessing student comprehension, and a student
profile menu in interactive multimedia.

3.2. Phases of the Design of Interactive Multimedia
The design process begins with the creation of the interactive multimedia
application's navigation layout for 2D animation learning. Figure 1 is seen below.
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Figure 1. 2D Animation Learning Interactive Multimedia Application Menu Flow

In this interactive multimedia design, the introduction containing the start button to
initiate the interactive media will be displayed initially. After pressing the start button, the
primary menu featuring materials, assignments, and profiles is displayed. If you click the
material button, an introduction will display allowing you to select from the four accessible
materials: what is two-dimensional animation, twelve animation principles, two-
dimensional animation approaches, and the practice of two-dimensional animation. If you
press the button labeled What is two-dimensional animation, an explanation of two-
dimensional animation will show. Then, if you press the button, you will see the twelve
animation principles, the twelve fundamental animation concepts that will be studied
alongside the relevant examples. When you click the Two-dimensional animation button.

3.3. Phases of the Material Collecting of Interactive Multimedia
At the stage of collecting material for the interactive multimedia application of 2D
animation, several materials are used, including character assets created by researchers,
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learning videos obtained from the internet, Audio in the form of Sound Effects and
Backsound, which the author downloads from the youtube.com website and which is free
from copyright restrictions. As for the content of 2D animation learning materials based
on the 2013 curriculum syllabus for 2D animation subjects in vocational high
schools(Yordyansyah & Mariono, n.d.), there are 2D animation book references.

3.3. Phases of the Assembly of Interactive Multimedia

The assembly stage begins with analyzing software requirements to support the
creation of interactive multimedia. As a medium for creating a digital media piece, software
or applications play a crucial role. There are numerous sorts of software, each of which
can aid in the creation of suitable digital works. Using software, interactive 2D animation
instructional materials include:

a. Adobe Animate is used to create vector graphics and animations for television programs,
online videos, websites, and web apps.

b. Adobe Ilustrator is a program for processing and altering vector pictures and drawings.

c. Adobe Premiere is a video-editing product included in the Adobe Creative Suite, a suite
developed by Adobe Systems for graphic design, video editing, and web application
development.

d. Adobe Audition is an application for processing multimedia data, namely audio/sound
files. Adobe Audition allows us to capture sound, enhance sound quality, add various
sound effects, and integrate many sound tracks into one.

e. Format Factory is a program for converting media file types such as photos, movies, and
audio files, among others. In addition to modifying media files, Format Factory may also
be used to shrink media file sizes.

The development of animated assets is a subsequent step in the assembly process.
Using Adobe Illustrator and Adobe Photoshop CS6, materials including backdrops,
character preparation, buttons for interactive media, application icons, and supporting
items are digitally illustrated. Six background shapes are used in the background creation
procedure. Figure 2 illustrates how the background was created.

Figure 2. Background Creation Process

The next step is to enter voice over and audio components. The author obtains audio
from the youtube.com website in the form of Sound Effects and Backsound, and the audio
is copyright-free. The author created the voiceover by writing the script, recording the
dubber's voice with a mobile device, then editing it with Adobe Audition to add it to video
lessons and characters.
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Figure 3. Sound Editing Process

Assembling the animated display of the interactive multimedia 2D animation
application follows the completion of the application's assets, background, and voice. The
animation preparation stage is adjusted to the navigation structure in Figure 1 at this
point. the material menu, task menu, and profile menu make up the application's main
menu structure. The content of the introduction material display, which includes the 2D
animation concepts and methods, is shown in Figure 3.
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Figure 4. Material Display

3.4. Phases of the Testing of Interactive Multimedia

Blackbox testing is used throughout the application testing stage (Wahono et al.,
2020)(Tohirin & Widianto, 2020). The blackbox testing approach aims to identify which
items on each application menu can operate correctly and are as expected (Gondewa et al.,
2020)(Wiguna et al., 2021). The table below, Table 1, lists many blackbox testing situations.

Table 1. Blackbox Test Results

No Testing Scenario Result Description

1 App Initial Interface Success The buttons and animations function as planned.
2 Main Menu Interface Success The buttons and animations function as planned.
3 Material Menu Interface Success The buttons and animations function as planned.
4 Task Menu Interface Success The buttons and animations function as planned.
S Profil Menu Interface Success The buttons and animations function as planned.
6 Intro Material Menu Interface = Success The buttons and animations function as planned.
7 Accessing Materials Success The buttons and animations function as planned.

4. CONCLUSION

The study's conclusion is that interactive multimedia applications for 2D animation lessons
have been effectively developed in order to help teachers with teaching activities. These
applications were developed based on the adaption of the K13 syllabus for 2D animation
lessons. multimodal, interactive learning In order to promote knowledge and interaction in
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the teaching and learning process, 2D animation employs the simplicity principle to
produce engaging and interactive technology-based learning for students. The interactive
multimedia application was created utilizing the Multimedia Development Life Cycle
approach, and after undergoing the application functionality testing stage using blackbox
testing, it was determined that the app was functioning properly and meeting the needs of
the user analysis.The study's conclusion is that interactive multimedia applications for 2D
animation lessons have been effectively developed in order to help teachers with teaching
activities. These applications were developed based on the adaption of the K13 syllabus for
2D animation lessons. multimodal, interactive learning In order to promote knowledge and
interaction in the teaching and learning process, 2D animation employs the simplicity
principle to produce engaging and interactive technology-based learning for students. The
interactive multimedia application was created utilizing the Multimedia Development Life
Cycle approach, and after undergoing the application functionality testing stage using
blackbox testing, it was determined that the app was functioning properly and meeting the
needs of the user analysis.
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