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Abstract. This study aims at developing multimedia instructional material at the elementary school level by using the MDLC (Multimedia Development Life Cycle) model. This research developed multimedia platform which consisted of learning modules and videos. MDLC constitutes methods consisting of concept, design, collection of materials, assembly, testing, and distribution. In developing multimedia by using MDLC, it was based on a flowchart system and a learning video story board. The results indicated that the multimedia developed was in accordance with the MDLC steps. Based on the results of alpha and beta tests, it indicated that the e-learning multimedia developed is feasible and practical to be used by elementary school students. Multimedia that was developed employs a variety of learning sources that are able to enrich student’s knowledge in a more interactive presentation.

Introduction
The emergence of the Covid-19 virus, which has spread worldwide, has an effect on almost all aspects of human beings, including economics and education [1],[2],[3]. This virus currently affects 1.5 billion children and young people as a result of school closures [4],[5], [6]. This has resulted in a significant decrease in the education aspect especially the interest of students in learning [7]. Before the pandemic, students learn in the classroom conventionally by means of face-to-face learning. When it is extremely changing to virtual-based learning, most students are not ready yet. Based on the aforementioned issues, the latest technology is required to support the changing of learning process [8],[9],[10] which is attractive and in accordance with the conditions of students [11],[12]. According to [13] E-Learning requires students to study at a computer and be connected to the internet; utilize various digital technologies in learning activities [14]; using media that take advantage of the internet [15]. In addition, E-Learning allows both teachers and students to stay connected in online learning spaces [16].
On that account, it is necessary to develop E-Learning multimedia that is able to develop student interest in learning. Recently, multimedia is widely used in the educational setting, for instance a visualization of learning, simulation of learning, and interactive learning [17][18] Multimedia offers several benefits, specifically increasing student learning activities [19]; student learning performance [20]; learning process [21]; promotes exciting learning experience [22].
This study developed an instructional multimedia by using the MDLC frameworks. MDLC is frequently used to develop multimedia [23], [24], [25]. The MDLC model offers uncomplicated stages to develop multimedia such as alphabet and number introductory applications [26], interactive learning media [27]; and Educational games [28][29]. Previous development reported that there is no multimedia development for elementary school students, particularly an instructional media (videos and e-modules) by using the MDLC model. The purpose of this research is to develop multimedia (interactive e-modules and videos) on energy concepts for elementary school student. The development of multimedia on the concept of energy was based on students' difficulties in understanding the abstract concepts.

Method
This study employed the MDLC (Multimedia Development Life Cycle) method which consists of conceptualizing, designing, material collecting, assembly, testing, and distribution. The research stages are shown in the following Figure 1.
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Figure 1. Step of MDLC
1. Concept
During the stage of conceptualizing, the objectives, subjects, and product concept were determined and drafted. The intended subjects of this development were elementary school students. The purpose of multimedia development is to facilitate elementary school to access lesson content, work on exercises and quizzes, watch and observe interesting videos related to lesson content. The entire elements were then compiled in a moodle-based LMS. 
2. Design
During the stage of designing, the authors created a design of the product based on the pre-determined product development concept in the previous stage. This stage allowed the authors to design the interface of the multimedia and developed it into a storyboard and flow chart. 
3. Material Collecting
The next stage was material collecting. This stage allowed the authors to collect some of the required materials for developing the multimedia. In this stage, the authors collected relevant images, illustrations, videos, animations, and audio files to be included in the media. 
4. Assembly
After the material required were collected, then it proceeded by assembling and compiling based on the prepared story boards and flow charts. The development of the multimedia in this research utilized Adobe Primary Pro 2019. While to develop e-modules, this research utilized Kvisoft Flipbook Maker and Adobe Flash. 
5. Testing
The next phase was testing. The phase of testing aimed at identifying the feasibility of the developed multimedia. It also aimed at testing the media to the intended subject to identify how accessible the media is. In this stage, the developed media underwent two stages of testing, alpha testing and beta testing. Alpha testing aimed at examining the multimedia features such as displays, illustrations, and any technical matter in the multimedia. While beta testing aimed at examining the users’ perceptions, for instance the user’s interest and interaction with the application. Beta testing was conducted by means of questionnaire. To test the product validity, it was examined by the appointed experts (material, media, and language) and also involved the users (teachers and students). 
6. Distribution
After the media was declared valid and feasible, the developed product was stored on a moodle-based LMS. 
Results 
Based on the objectives developed and the characteristics of the research subject, then the design was carried out by developing an e-module flowchart and a learning video story board. Flowchart and story board are shown in Figure 2.
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Figure 2. The Flowchart of e-module development and video storyboard

An assembly was then carried out to create e-modules and videos by combining the materials that were obtained. Images, energy animation and several buttons were added to the e-Module to direct the learning links to other learning opportunities including children's posts. Animation as representations of substances/objects in the video combined with music. Figure 3 demonstrates the production process.
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Figure 3. Development of learning video using Adobe Prime Pro 2019 and e module use Kvisoft flipbook Maker

The results of the development would be checked by running the multimedia that has been developed. Testing phase of the product was carried out after the product was developed.  Testing phase was conducted by running the application. There were two phases at this level, specifically alpha testing and beta testing. The results of the alpha test indicated that all the features in the e-module could be operated correctly and could be easily accessed. Beta testing was done by testing the attractiveness, practicality and accuracy of the media developed. The results of the test are shown in Table 2. 
Table 2. The result of Beta testing
	No 
	Aspect 
	Percentage
	Criteria 

	1
	Material expert
	90%
	Very Good

	2
	Media expert
	93,8%
	Good

	3
4
5
6 
	Linguist expert
Teacher
Student 
Effectiveness
	80,53%
93,96%
92,7%
94%
	Very Good
Very Good
Very Good 
Very Good



Based on Table 2, it can be seen that the media developed has been declared valid by users and experts. Then, it proceeded with the distribution stage. This stage was conducted to store multimedia that has been developed. In this study, multimedia that has been developed was included into the Moodle-based LMS (see Figure 4).
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Figure 4. The Developed Multimedia in a Moodle-based LMS
Discussion 
The multimedia e-learning developed was based on setting goals according to the MDLC steps. Multimedia developed in this study were videos and interactive e-modules that could be used by students in online learning / e-learning. The materials contained in the multimedia e-module are videos, images, photos and links to the related material being studied. The results of multimedia development according to experts, teachers and students were declared valid and attractive. This is because multimedia displays images, illustrations and videos that are attractive to students in learning. Interesting learning media could motivate [30] and offers students meaningful learning [31][32]. In addition, the images provided assists students to understand an abstract concept [33] 
Also, the link provided allows students to develop their understanding deeper from various learning resources. When students are provided various resources, they are able to enrich their understanding [34]. Therefore, based on the overall discussion, it is concluded that multimedia could improve learning outcomes [35]; improve student learning process [36]; stimulate student learning activities [37]; student learning performance [38].
Conclusion 
Multimedia development using the MDLC model consists of concept, design, material collecting, assembly, testing, and distribution. Based on the test results, the developed multimedia is declared feasible. Multimedia that has been developed is used in e-learning system by using the Moodle platform which is expected to increase student interest. Students' interest in learning can be increased through interactive and contextual media.
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