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ABSTRACT 

 The purpose of this study are (1) to produce whiteboard animation video through local wisdom on work and 

energy materials as a physics learning solution during the Covid-19 pandemic (2) to test the feasibility of 

whiteboard animation video through local wisdom on work and energy materials as a physics learning solution 

during the Covid-19 pandemic. The development procedure use in this research was 4D model which consisted of 

define, design, develop, and disseminate. Validation and assessment process were are carried out by material and 

media experts. The results of this study was (1) a product in the form of whiteboard animation video through local 

wisdom on work and energy materials as a physics learning solution during the Covid-19 pandemic. (2) whiteboard 

animation video that has been developed has a high feasibility score. Then, whiteboard animation video through 

local wisdom on work and energy materials is feasible to be used as physics learning solution during Covid-19 

pandemic.  

Keywords: Whiteboard animation video, Local wisdom, Work and energy, Physics learning, Covid-19 

pandemic  

1. INTRODUCTION 

The digital world in the Industrial Revolution 4.0 

era has been used in various aspects, one of which is 

education [1]. In the educational aspect requires media 

or tools to support learning. Students and educators 

have used digital products, namely multimedia in the 

learning process [2]. It is supported technological 

developments that can be easily accessed. So that 

students are more interested and happy to learn 

through multimedia or technology-based media [3]. 

Students always use technology, so using multimedia 

as a tool for delivering learning concepts will be very 

useful. Mixing and matching the development of 

communication and information technology with 

learning is the right thing [4]. Multimedia learning 

makes students learn independently [2]. Furthermore, 

multimedia visualizes a concept clearly and 

attractively, so that students can easily learn 

independently. 

Moreover, learning in the 2020/2021 school year 

cannot be implemented directly in schools, because of 

the coronavirus disease (Covid-19) [5]. This changes 

in the learning process at school. In order to prevent 

the transmission of the Covid-19 virus, according to 

the policy of the government of the Republic of 

Indonesia, independent learning was implemented [6]. 

Students learn independently in their homes and they 

are directed by the school. Educators guided students 

in online class, using the applications such as 

WhatsApp group, zoom and other [7]. The mentioned 

applications make students and educators easier to do 

their learning process virtually. Learning with virtual 

Advances in Social Science, Education and Humanities Research, volume 541

Proceedings of the 6th International Seminar on Science Education (ISSE 2020)

Copyright © 2021 The Authors. Published by Atlantis Press SARL.
This is an open access article distributed under the CC BY-NC 4.0 license -http://creativecommons.org/licenses/by-nc/4.0/. 394

mailto:azaliaisma.2019@student.uny.ac.id


  

 

or online is an effective solution for learning [8][9]. As 

a result, during this pandemic the use of technology 

has increased significantly, especially for online 

learning [10]. Even though learning has been carried 

out online, it would be better if educators use the 

media as a tool to make it easier for educators to 

convey material. Technology can be used to create a 

medium that educators can use in delivering material 

[11][12]. One of the digital technology products that 

can be used to create a learning medium is a 

whiteboard animation video [13]. Whiteboard 

animation videos can pack and visualize the material 

in a clear and attractive manner. This multimedia 

video format with a background of white (like a 

blackboard) which is animated [14]. Learning by using 

video can provide independent learning solutions 

because it is not obstructed by distance and time [15]. 

Whiteboard animation videos can be used as a means 

of conveying the material [16]. Animation in a video 

can visualize the application or depiction of a material. 

In school, there are several subjects or material 

delivered by educators. Various materials about 

knowledge taught in schools, one of them is physics 

[17]. Physics material is taught in schools, but some 

students experience a higher level of difficulty in 

learning the concept [18]. Students have difficulty 

learning physics material because they do not 

understand the concepts and problem solving in 

physics. And because physics material consists of 

many concepts, equations and principles [19]. In order 

to make physics learning as a less difficult lesson 

according to students, it needs to be designed so that 

when learning physics students are interested in 

learning to understand physics material [17] [20]. One 

of them is by making physics material packaged 

clearly, attractively, and presenting real application 

examples. The solution can be by visualizing physics 

material in daily activities [21].  

Activities in daily life are clearly related to physics, 

including activities that have local wisdom values 

[22]. In Indonesia, there are various kinds of tribes, 

customs and others, so that there are various kinds of 

local wisdom in each region. Students today may not 

know the local wisdom that exists in their area. 

Today's generation of students hardly recognize 

activities with local wisdom, even though local 

wisdom has values that can build civilization in society 

[23][24]. Local wisdom has positive meanings and 

values that can be used by students. Students need to 

know and apply the values of the diversity of 

Indonesian local wisdom. In order for students to 

know local wisdom, learning can be designed by 

collaborating knowledge with local wisdom. One of 

the knowledge that can be collaborated with local 

wisdom is physics. Because in local wisdom contains 

activities which are the application of physics 

material. Local wisdom can potentially be a learning 

resource that is integrated with physics learning 

[25][26].      

This paper discusses the results of a learning 

innovation as a physics learning solution during the 

Covid-19 pandemic. Learning innovation in the form 

of learning multimedia development, namely a 

whiteboard animation video through local wisdom on 

work and energy materials as a physics learning 

solution during the Covid-19 pandemic. 

2. RESEARCH METHOD 

This was research is a research and development 

(R&D) which refers to 4D model. According to 

Thiagarajan [27], this model consists of four steps, 

namely define, design, develop, and disseminate.  

2.1.  Research Procedure 

The procedures of this development include: a) 

define, b) design, c) develop and d) disseminate. This 

research was conducted at MAN 2 Yogyakarta on 

physics subjects in class X MIPA 2. Work and energy 

materials was packaged in a whiteboard animation 

video, which was included concept, equation, work 

and energy applications on state the name of the local 

wisdom. Before the video was made, defining process 

was carried out such as defining the concepts, 

equations, and also work and energy applications. 

Referring to the 2013 curriculum effort and energy 

material. The concepts are guided by the physics book 

for Class X Senior High School.  

The second stage was design, at this stage the 

content of the video will be designed into story boards 

and made it detail scene by scene. The next stage is 

developing. At this stage, the research used some 

software to make the video namely Adobe Animated 

CC 2018 to create animation, CorelDraw X8 to create 

images in the form of graphics and equations, Sparkol 

VideoScribe to create video whiteboard animation and 

Filmora9 to edit video visuals combined with audio.  
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The developed video was needed to validate in 

order to find out whether the product is feasible or not 

to be used as learning resource. Validation will be 

carried out by media and material experts. The 

instrument used was a validation sheet which 

contained media and material aspects. At the 

dissemination stage, the developed video will be 

uploaded to the WhatsApp group for class X MIPA 2 

MAN 2 Yogyakarta. 

2.2.  Data Analysis Techniques 

The data obtained from media and material experts 

was quantitatively analyzed by calculating the score of 

all aspects. The average score level is calculated using 

the following equation: 

X̅=
∑X

n
                               (1) 

With, 𝑋̅ is average score rating, ∑ 𝑋 is total score of 

each component and n is number of validators.  

The average obtained is converted to four scales 

with the following steps: 

1. Find the ideal mean (𝑋̅𝑙) with equation: 

X̅l=
1

2
(Xmax+Xmin )                                        (2) 

Then find the ideal standard deviation (SBi) with 

the following equation:     

SBi=
1

6
(Xmax-Xmin⁡)                                        (3) 

2. Converting scores into values with criteria 

according as in Table 1 below: 

Table 1. Assessment criteria using scale four 

Intervals  Category 

X̅l + 1,8 SBx < X̅ Very Good 

X̅l  + 0,6 SBx < X ̅≤ X̅l  + 1,8 SBx Good 

X̅l – 0,6 SBx <  X̅ ≤ X̅l  + 0,6 SBx Enough  

X̅l – 1,8 SBx <  X̅ ≤ X̅l  – 0,6 SBx Less 

X̅ ≤ X̅l  – 1,8 SBx Very Poor 

 

 

 

 

3. RESULTS AND DISCUSSION 

3.1. Results 

This learning multimedia was developed based on 

observations of student’s characteristics. There are 

still students who have difficulty understanding the 

concepts of physics and applying equations to solving 

problems. Furthermore, the learning patterns of 

students have been changed into online learning due to 

the Covid-19 pandemic. In addition, the use of 

whiteboard animation videos as a learning resource, 

coupled with the application of local wisdom activities 

in physics material is still limited.  

Whiteboard animation video was developed using 

software Adobe Animated CC 2018, CorelDraw X8, 

Sparkol VideoScribe, and Filmora9. Work and energy 

materials are presented based on the physics book for 

class X. The video was made based on physics book 

and storyboard which explained about (1) work, (2) 

kinetic energy (3) potential and mechanical energy. 

Multimedia learning that has been made really helps 

students learn independently, because students can 

study anywhere and anytime. Whiteboard animation 

videos can be easily sent using Whatsapp application, 

because currently online learning is carried out with 

the help of this application. Students only need to 

download the file of whiteboard animation video in 

moving picture 4 (.mp4) format which has been sent 

to the WhatsApp group. Whiteboard animation videos 

can be easily played on a smartphone or laptop. Here 

are some scenes from the whiteboard animation videos 

that have been developed:  

 

Figure 1 Scene 1 view of the entire video 
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Figure 2 Video display 1 scene 4 

 

Figure 3 Video display 2 scene 14 

 

Figure 4 Video display 3 scene 10 

In the three videos, the first scene contains the 

identity of the video developer, so the entire initial 

scene as in Figure 1 is uniform. For the following 

scenes, all videos contain work and energy materials 

that are integrated with local wisdom. The work 

material is shown in Figure 2, the kinetic energy 

material is shown in Figure 3 and the potential and 

mechanical energy material is shown in Figure 4. Each 

video has a different duration, because the explanation 

of the material presented by each video is different. 

The duration of first video is 7 minutes and 1 second, 

second video is 5 minutes and 6 second, third video is 

4 minutes and 44 second. Visualization of text, images 

and animation of work and energy concepts integrated 

with local wisdom was simply made in its 

presentation.  

The first video explanation is about work material, 

the second scene is presented with animation, namely 

local wisdom activities. The local wisdom in this video 

is a moving cow carrying a load of grass. The 

application of local wisdom is presented in the initial 

scene, so that students can immediately know the 

application of work materials in everyday life. The 

following scenes discuss the concepts and 

mathematical equations of work material. Text, image, 

animation and audio explanations have also been 

aided. The last scene of the work material was 

presented with examples of questions and their 

solutions. Examples of questions and their solutions 

are presented in order to provide an overview to 

students in solving work material problems. 

The second video explained is about kinetic energy 

material, the second scene was presented with local 

wisdom activities, namely a child who was drawing up 

the water from a well. The application of local wisdom 

presented was the application of energy kinetic 

material in everyday life. The next scenes discuss the 

concepts and mathematical equations of the kinetic 

energy matter. This video also discussed how the 

general equation for kinetic energy was obtained. 

Explanation of the third video about potential 

energy and mechanical matter. The local wisdom 

application presented was the same as the second 

video. Energy material is related to work material so 

that in the initial scene an explanation is presented 

regarding the relationship between the two materials. 

The scenes then discuss the concepts, equations and 

applications of potential energy material. This video 

also provides a graph of the relationship between effort 

and potential energy. After discussing potential 

energy, the next scene discusses mechanical energy. 

Scene on mechanical energy material discusses its 

mathematical concepts and equations. 

The three videos that have been developed are then 

validated. This is to find out whether the product being 

developed was feasible or not to be used as a source of 

learning physics during the Covid-19 pandemic. 

Validation was carried out by media and material 

experts. The validation results of the media experts are 

shown in Table 2. 
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Table 2. The validation results of media experts 

Aspect Interval Average 

(X̅) 

Category 

Language, 

Layout, 

Visualization, 

Typography, 

Narration, 

Audio 

6,39 < X̅ 8 
Very 

good 

Total score of media validation results given by the 

validator is then compared with the categorization in 

Table 1 to determine whether the media that has been 

developed is categorized good or not. Based on the 

results of the media validation score analysis, it was 

obtained a mean of 8. According to the interval in 

Table 2 which states if the mean is greater than 6.39 

then it is included in the very good category. 

The analysis result of the material validation scores 

obtained from material experts are shown in Table 3. 

Table 3. The validation results of material experts 

Aspect Interval Average 

(X̅) 

Category 

In accordance 

with the 

Indicators, 

Learning 

Objectives, Work 

& Energy 

Concepts 

6,39 < X̅ 8 
Very 

good 

Based on the results of the material validation score 

analysis, a mean of 8. In accordance with the interval 

in Table 3 which states if the mean is greater than 6.39 

then it is included in the very good category. 

The average score of the validation results from the 

media and material experts obtained was 8 from a 

range of 0 to 8. Thus, the results of the media and 

material validation were included in the very good 

category and suitable for use. So that the whiteboard 

animation video of integrated work material and 

energy of local wisdom is suitable for use as a source 

of learning physics. 

 

3.2. Discussion 

Whiteboard animation video through local wisdom 

developed is included in the very good category and is 

suitable for use in learning physics. The integration of 

local wisdom into physics material can make learning 

more interesting and meaningful. This is the same as 

the results of previous studies which state that physics 

learning that is integrated with local wisdom can make 

physics learning interesting and has its own meaning 

[24]. Because students can find out activities from 

local wisdom related to physics [23].  

Multimedia learning is developed has the 

visualization of text, images and interesting animation. 

It is also flexible and practical to use because the 

whiteboard animation video of work and energy 

materials can be easily used for independent study 

during the Covid-19 pandemic. This multimedia can 

be easily accessed with the help of a digital platform. 

Learning with the help of online platforms can make it 

easier to access information [28].  If there is physics 

material that has not been understood, students can 

easily play back the learning video. In accordance with 

the results of previous research that using multimedia 

whiteboard animation, videos physics learning 

become more varied and interesting. So that students 

will be more happy and interested in learning physics 

[13]. Moreover, it is easy to operate, videos can be 

played using technology products, namely 

smartphones or laptops [3].  

4. CONCLUSION 

A whiteboard animation video through local 

wisdom on work and energy materials as a physics 

learning solution during the Covid-19 pandemic has 

been developed. The product that has been developed 

has resulted in three physics learning videos. The first 

video is about work material, the second video is about 

kinetic energy and the third video is about potential 

energy and mechanical energy. Based on media 

experts and material experts, the three products that 

have been developed are in the very good category. 

Then the three products are suitable for use as a source 

of learning physics during the COVID-19 pandemic.  
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