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Abstract: This research aimed to develop an audiovisual-based PowToon animation video 
on the subject matter of chemical bonds and analyze the quality of the audiovisual-based 
animated video as learning media to study chemical bonds based on the assessment of 
material experts, media experts, chemistry teachers, and students’ responses. This research 
used development research methods (R&D) with a 4D development model (Define, Design, 
Development, and Dissemination). However, the 4D development model was limited to the 
dissemination stage in this research. The product is an animated video, which is in the form 
of mp4, containing chemical bond materials. Based on product quality assessment by a 
material expert, it gained a percentage of 84.375% with very good (VG) category; from the 
media expert’s assessment, it obtained a percentage of 96.428% with very good (VG) 
category; and according to assessment by chemistry teachers of high school, it got a 
percentage of 98.48% in the very good (VG) category. The product was responded to 
positively by students with a percentage of 95%. Based on the results of assessments, the 
animated video can be used as an alternative media for the chemistry learning process in the 
classroom. 
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Introduction  
  

Technology and education are like two sides of the 
same coin that cannot be separated (Maswan & 
Muslimin, 2017). This is proven that in the era of 
industrial revolution 4.0, the world of education is more 
dependent on technological development (Deliviana, 
2017). However, the problem that often appears in the 
world of education is that the use of technology to 
improve the learning quality is not yet optimal 
(Widyawati, 2019). 

The use of technology and information in term of 
improving the learning quality can be done by using 
computer and internet network (Cholik, 2017). The use 
of computer in the learning process serves to improve 
the quality of learning (Sudarsana, et al., 2018). A 
teacher, in the learning process, is required to be able to 
use computer to carry out some innovations that are 

corresponding with the current dynamics of science and 
technology (Asmaningrum, 2018). However, according 
to the research by Suharwoto, only 40% of teacher 
without using technology (who do not teach ICT) is 
ready for the use of technology (Maharani, 2018). 

An effort that can be made to get teacher ready for 
technology is IT training (Riskiawan, et al., 2016). 
Through this activity, teachers can improve their skills 
in order to be able to create information technology-
based learning media (Maharani & Luthfi, 2016). 
However, the use of media as learning resources is still 
limited to using PowerPoint, whereas the use of 
PowerPoint has a weakness that can make students tend 
not to pay attention (Pardany & Dewi, 2020). 

Learning media is a medium which is made by 
teacher creatively and innovatively and it is used to 
deliver the subject matter in order that students do not 
feel bored when taking lessons in the classroom (Ayu, et 
al., 2019). One of the innovative products, the learning 
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media that can meet the needs of various students is 
animation. PowToon is a learning media in the form of 
animated video with features of handwriting animation, 
animated cartoon, and livelier transition effect. Based on 
the research conducted by Ayu, et al. (2019), it is stated 
that students’ responses to the use of PowToon 
animation video as learning media on science subjects 
received a percentage of 89.5% and it was regarded as 
the appropriate category. Students were more interested 
and easier to understand the materials presented 
through the video which was designed attractively and 
favorably. This is confirmed by the research conducted 
by Swank (2011) which states that students’ effectiveness 
to absorb the lesson was 40% through visual stimulus, 
25% of auditory stimulus, 17% of tactile stimulus, 15% of 
organic sensation, and 3% of aroma and taste. Based on 
this research, it can be concluded that the students' 
acceptance of information for is influenced by sight 
(visual) and hearing (auditory). Based on the interviews 
with several students at SMA Negeri 1 of Serang City, 
when students do not understand chemistry, they tend 
to learn through videos from YouTube. This is because 
there is animation in the videos that students are 
pleasure to study. 

Chemistry is a science that studies matter and its 
changes (Chang, 2004). One of the chemistry materials 
taught in high school is chemical bond. Chemical bond 
is a basic concept to be understood by students correctly, 
so that students do not experience difficulties in 
studying the further materials such as compound 
nomenclatures, compound properties, molecular forms, 
and others (Openhotman, et al., 2017). The subject matter 
of chemical bond is a quite difficult subject to be studied. 
Based on interviews with some chemistry teachers in 
Serang City, one of difficult subjects to be explained in 
tenth grade is chemical bond because it is invisible 
(abstract); symptoms caused by chemical bond cannot be 
obtained from experiments in the ordinary chemistry 
laboratory; the occurrence of chemical bond must be 
studied theoretically; and the application of chemical 
bond theory requires reasoning ability to work on it 
(Apriyanti, 2010). 

Several development researches have been carried 
out including research conducted by Latifah & Lazulva 
(2020) which produced PowToon animation video on 
the periodic system of elements. Through the research, 
the product was regarded practical by chemistry 
teachers and students at school. Respectively, it gained 
the percentage of 86.87% and 90% with the very effective 
category. In addition, the research by Awalia, et al. 
(2019) which produced PowToon animation as learning 
media to study mathematics stated that PowToon 
animation as learning media could help students of 
fourth grade understand mathematics materials. 
Therefore, interactive learning media which is in the 
form of animated video of PowToon that can give 

reasoning stimulus needs to be developed. 
The development of audiovisual-based PowToon 

animation video on chemical bond for tenth grade is 
expected to make it easier for teachers to simplify the 
content of the materials; make the materials more 
concrete, simple, and attractive; and increase students' 
enthusiasm to study. 
 
Method   

 
The research used research and development 

(R&D) as the method. The development model used is 
4D development which consists of four stages (define, 
design, develop, and disseminate). However, this 
research was limited into the development stage only. 
The 4D model was chosen because this research aimed 
to develop a product which was in the form of 
audiovisual-based PowToon as learning media. 
Furthermore, the explanation is as follows:  The 
definition stage was used to determine and define the 
requirements needed for the development. The 
definition stage includes five main steps. First, in the 
front-end analysis, interview was conducted with 
chemistry teachers to find out the learning process in the 
classroom and the learning media being used. Second, in 
the student analysis, interview was conducted towards 
high school students. The interview discussed about 
problems being faced during learning chemistry at 
school. Third, in the concept analysis, core competencies, 
basic competencies, and learning resources were 
analyzed. Fourth, in the task analysis, core competencies 
and basic competencies were elaborated into learning 
indicators. Fifth, the objectives of learning were 
formulated. 

The design stage was carried out to create the 
design of learning media. The design stage includes 5 
stages. The first stage is media selection. The media 
selection being used in the research was adjusted to the 
characteristics of students and the materials in order to 
achieve the competencies that had been formulated. The 
second is format selection. The format selection to be 
used in the learning media included: title, learning 
objectives, appreciation, materials, and evaluation. The 
third is reference collection. The materials which was 
made and developed was chemical bond materials. 
Fourth, an initial design was created. Here, the initial 
design involves the design of all learning devices to be 
done before the test is carried out. Fifth, instrument 
production was conducted by making product quality 
instrument and product implementation test. 

The development stage serves to produce the final 
format of learning media. The development stage has 4 
stages. The first stage is product manufacture. The 
product manufacture was adjusted to the initial design 
at the design stage. The developed product was then 
consulted with the supervisor before being validated by 
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expert lecturer. The second stage is expert validation. 
The validation was carried out by media expert and 
material expert. The validation of the developed product 
by the experts was intended to obtain suggestions and 
input. The third stage is revision. The product that has 
been validated and asked for advices to peer reviewers 
were then revised according to the input and 
suggestions before being assessed by the chemistry 
teachers and responded by students. The fourth stage is 
product assessment. The product assessment was 
carried out through a limited field test towards three 
chemistry teachers and being responded by 10 students. 
The result of limited test served to improve the product. 
The research subjects were students of class X MIPA at 
SMA N 1 Serang City. The design of test which was 
carried out consisted of a limited test to 10 students. The 
limited test aimed to find out students’ responses. This 
research was conducted for 5 months starting from 
December 2020 to May 2021. 

The data of product validation which is in the form 
of input from peer reviewers, media expert, material 
expert, and reviewer is in the form of qualitative data. 
The qualitative data was then converted into 
quantitative data based on the Likert scale. It can be seen 
in Table 1. 
 
Table 1. The rules of scoring 

Description Score 
VG (Very Good) 4 
G (Good) 3 
P (Poor) 2 
VP (Very Poor) 1 

(Sugiyono, 2011) 
 

Furthermore, the validation score was calculated by 
using the following equation: 
 

………………………………….…. (1) 

Description: 
 = Average score 

ΣX  = Total score from each assessor 
n = Number of assessors 
  
Furthermore, the score aspect was modified by using 
assessment criterion of a four-point scale. The reference 
for converting the score into a four-point scale is as 
follows in table 2. 
 
Table 2. The assessment criteria 

Range of Score (i) 
Quantitative 

Value Qualitative Category 

 A VG (Very Good) 
 B G (Good) 
 C P (Poor) 

 D VP (Very Poor) 
 

Description: 
X = Score achieved 

 = Average of ideal score (½ (ideal maximum 
score + ideal minimum score) 
SBx = Ideal standard deviation (1/6 (ideal maximum 
score - ideal minimum score) 
Ideal maximum score = criterion item × higest score 
Ideal minimum score = criterion item × lowest score 
 

Students’ response data was converted into 
quantitative data by using the Guttman scale (Sugiyono, 
2011). The determination of the Guttman scale can be 
seen in table 3.  
 
Table 3. The rules of determining Guttman scale 

Description Score 
Yes 1 
No 0 

 
After that, the percentage of the ideal product and each 
aspect were calculated as a whole by the formula: 
 
Ideal	Percentage = !"#$%&%'	)"*+%

,'%-.	/-0$/1/	)"*+%
𝑥	100%...... (2) 

 
Result and Discussion  

  
The chosen media in this development research is 

an animated video of PowToon. PowToon is chosen 
because it is a web-based animation software that the 
user does not need to download. Powtoon also has 
several features which are provided for free so that the 
user can use it right away. Animation is used as a 
learning medium because it can attract students' 
attention; strengthen students’ motivation and ability to 
explain change of state any time (Farizi, et al., 2019). 
Video is one type of media that combines audio and 
visual. The ability of video to describe vivid images and 
sound becomes its own charm. Video can also present 
the information; explain the processes; and elaborate the 
complex concepts (Arsyad, 2011). The advantages of 
using learning media in the form of animated video of 
PowToon have been explained by Swank (2011). Swank 
(2011) stated that students’ effectiveness to absorb 
learning materials is 40% through visual stimulus, 25% 
of auditory stimulus, 17% of tactile stimulus, 15% of 
organic sensation, and 3% of aroma and taste. Based on 
the research by Swank (2011) it can be concluded that the 
students’ acceptance for information is influenced by 
sight (visual) and hearing (audio). The approach used in 
this research is 4D. 
 
Definition Stage  

The definition stage has five major steps. Those are 
the front-end analysis, student analysis, concept 
analysis, task analysis, and specification of learning 
objectives. The front-end analysis was conducted by 

å
=

xX
n

X

³ +X Xi 1.SBx
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interviewing several chemistry teachers at SMA N 1 
Serang City, SMA N 3 Serang City, and SMA Peradaban 
Serang. The topic being discussed was associated to 
learning chemistry in the classroom and the use of 
learning media. Furthermore, student analysis was 
conducted on students of class X MIPA at SMA N 1 
Serang City. Based on the interview, students tend to 
like learning by using media in the form of video. This is 
because there are animations in the video that students 
are pleasure to study. Furthermore, in the concept 
analysis, core competencies, basic competencies, and 
learning resources were analyzed. In the task analysis, 
the core competencies and basic competencies were 
elaborated into learning indicators. Hereafter, the 
learning objectives are formulated.   
 
Design Stage 

At the design stage, there are 5 stages. They are 
media selection, design selection, reference collection, 
creating the initial design, and instrument manufacture. 

Media being selected in this research was PowToon. 
Furthermore, at design selection, design of the display 
was made by using Canva which was either 
downloaded it from Google or it is already available in 
PowToon. In reference collection, the materials to be 
included in this medium was chemical bond consisting 
of several sub materials, namely, definition of chemical 
bond, stability of element, Lewis’s structure, ionic bond, 
covalent bond, and coordinate covalent bond. The 
materials being used to create video as learning media 
were only up to the coordinate covalent bond due to the 
limited time that the researcher has. Hereafter, the initial 
design was created. During creating animated video of 
PowToon as learning media, other supporting software 
were used, namely, Camtasia 2019, Audacity, and 
Canva. The following is the process of making animated 
video of PowToon. 

The first is a brief summary of the chemical bond 
materials that will be presented in the video. Second, the 
product is created by using PowToon. 

 

  

  
Figure 1. The process of video production in PowToon 

 
After creating video by using PowToon, then the 

screen recording was conducted by using the Camtasia 
2019 application. Camtasia 2019 was used to record 
activities on the computer desktop according to the 
user's wishes.  
 

 
Figure 2. The process of screen recording 

Furthermore, the result of screen recording was 
edited by using Camtasia 2019. In this editing process, 
user can add sound, music, cutting videos, and so on. 
 

 
Figure 3. The process of video editing from the screen 
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recorder by using Camtasia 2019 
Sound editing is conducted by using the audacity 

application so that the sound produced has good 
quality. 

 

 
Figure 4. Sound editing by Audacity 

 
The final product includes six videos with a 

duration of 10 – 20 minutes per video. The opening 
section consists of the title, author’s name, appreciation, 
and learning objectives. 
 

    
Figure 5. Video’s opening section 

 
The content section includes learning materials. 
 

 
Figure 6. Video’s content section 

 
The closing section provides exercises. 
 

 
Figure 7. Video’s closing section 

 
Furthermore, the instrument was created by 

making questionnaire in the form of a Likert scale and 
students’ response sheets in the form of a Guttman scale. 
The questionnaire contained several aspects that would 
be assessed by expert lecturer and teachers. Whereas, the 
students’ responses were only statements that would be 
answered by the students with a yes or no answer. The 

instrument that has been created was consulted first 
with the supervisor before it was validated. Instrument 
validation was carried out by one instrument expert 
lecturer.  
 
Development stage  

After manufacturing the product, the product was 
then validated by experts. The experts were media 
expert and material expert. The following are the results 
of validation from media expert lecturer and material 
expert. 

Media expert played a role in validating media in 
terms of readability, audiovisual appearance, and 
product characteristics. The feasibility test was carried 
out by media expert from UIN Sunan Kalijaga 
Yogyakarta. The following are the results of quality 
assessment analysis of audiovisual-based PowToon 
animation video according to media expert lecturer. It 
can be seen in Table 1. 
 
Table 1. The results of quality analysis of audiovisual-
based PowToon animation video according to media 
expert 

Assessment Aspect Ideal 
Percentage 

Category 

Readability 91.67% VG 
Audi-visual display 100% VG 
Product characteristics 100% VG 

 
Overall, the result of the assessment of audiovisual-

based PowToon animation video has a total score of 27 
with an ideal percentage of 96.42%. Based on the 
assessment criteria by media expert lecturer, the 
achieved total score/score shows that (X) = 27 is in the 
range of X ≥ 21 and it is considered as the very good (VG) 
category. This is in line with the research conducted by 
Meianti (2018) in which feasibility result was claimed as 
very feasible category. Therefore, the developed product 
can be used as learning media. 

Material expert played a role to validate media in 
terms of language, material, presentation, and product 
characteristics. The test of media feasibility was 
conducted by a material expert from UIN Sunan Kalijaga 
Yogyakarta, namely Mrs. Laili Nailul Muna, M.Sc. based 
on result of quality assessment analysis of audiovisual-
based PowToon animation video. It can be seen in Table 
2.  
 
Table 2.  The result of quality assessment analysis of 
audiovisual-based PowToon animation video by 
material expert 

Assessment Aspect Ideal Percentage  Category 
Language 83.33% VG 
Material 91.67% VG 
Presentation 75% VG 
Product Characteristics 75% VG 
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Overall, material assessment of audiovisual-based 

PowToon animation video gains a total score of 27 with 
ideal percentage of 84.375%. Based on the assessment 
criteria by expert lecturer, the achieved total score/score 
shows (X) = 27 is in the range of X ≥ 24 and it is regarded 
as the very good (VG) category. This is in line with 
research conducted by Arianti & Sulisworo (2019) in 
which the material feasibility was claimed as the very 
feasible category. Therefore, the product can be used as 
media in the learning process. 

Based on the validation by material expert and 
media expert above, the average of validators’ 
assessments shows very good results. This shows that 
the quality of the PowToon animation video as learning 
media that has been developed has met the pedagogic 
element. It can be claimed as good learning media and it 
is appropriate to be used by the target user, namely 
students. However, there are some comments and 
suggestions from the validators for revision so that the 
developed product, audiovisual-based PowToon 
animation video, becomes a better product. The product 
revision involves coloring electron in each atom, adding 
a negative charge in electron, and lowering the position 
of number 16 on atom S in order to reflect the atomic 
number. Whereas, the material expert lecturer did not 
have suggestions and input on this developed product. 

The animated video of PowToon that has been 
validated and revised according to comments and 
suggestions from experts was then tested through 
chemistry teachers to find out how practical it was. The 
teacher's role was to assess the media in terms of 
language, material, presentation, audiovisual display, 
and product characteristics. The product assessment 
was conducted by three chemistry teachers of high 
school from SMA N 1 of Serang City, SMA N 3 of Serang 
City, SMA Peradaban of Serang. The following is the 
result of quality assessment analysis of audiovisual-
based PowToon animation video according to the high 
school chemistry teachers 

 

 

Figure 8. Assessment data of high school chemistry teachers 
  

Overall, based on the assessment conducted by 
chemistry teachers, the product gains an average score 
of 43.33 with ideal percentage of 98.48%. Based on the 
assessment criteria by chemistry teachers, the average 
score of = 43.33 is in the range of X ≥ 33 and it is regarded 
as the very good (VG) category. 

The next stage is conducting a limited test toward 
10 students. Students’ responses played a role in 
assessing the media in terms of language, material, 
presentation, audio and visual display, and product 
characteristics. Students’ responses were gained 
through tenth grade students of SMA N 1 Serang City. 
The following is the data of students’ responses to 
audiovisual-based PowToon animation video.  
 

 
Figure 9. Data of student’s response 

  
The response which has been generated through 10 

students is 95% with a score of 76, from a maximum 
score of 80. Therefore, the animated video of PowToon 
can attract students to study chemistry subjects in class 
X. 

The achievement or feasibility of the animated 
video of PowToon is proven by validation of media and 
material expert, chemistry teachers' assessment, and 
students' responses by observing several aspects such as 
language, material, presentation, audio-visual display, 
and product characteristics. Based on experts’ 
validation, chemistry teachers’ assessment, and 
students’ responses, the product is regarded as feasible 
and proper media to be used. As learning media, it can 
help teachers and students in the learning process. This 
is strengthened by the research conducted by Deliviana 
(2017) which states that students’ responses to the use of 
PowToon animation video as learning media in science 
subjects gained a percentage of 89.5% and it was 
categorized as feasible media. Moreover, students were 
more interested and easier to understand the materials 
presented via video which was designed in an attractive 
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and entertaining way.  
Based on research conducted by Puspitarini, et al., 

(2018) the video media based on Powtoon that was 
developed is feasible to be used as a supporting media 
in the learning process. This is supported by the results 
of the study after being tested on 9 small group students 
getting an average score of 4.32 in the very good 
category and to 20 large group students getting an 
average field trial score of 4.19 in the very good category. 
This is also supported by research conducted by 
Suprianti (2020) which states that learning activities 
using Powtoon are not monotonous so that students 
become more focused on the learning process and 
students can learn outside of school via the internet. This 
is also confirmed by research conducted by Rahmawati 
& Ramadan (2021) which states that animated video 
media can make it easier for teachers to convey 
information to students and can improve students' 
thinking skills. 
 
Conclusion  
  

Based on the results and discussion on the 
development of audiovisual-based PowToon animation 
video as learning media on chemical bond for tenth 
grade at SMA N 1 of Serang City, it can be concluded 
that the animated video is developed by using a 4-D 
model which is limited to the development stage. In the 
manufacturing process, the supporting software 
including Camtasia 2019, Audacity, and Canva are used. 
The results of media expert’s assessment shows that the 
product obtains an ideal percentage of 96.428% and it is 
regarded as very good category. Based on material 
experts’ assessment, it gains an ideal percentage of 
84.375% and it is categorized as very good media. 
According to three chemistry teachers, an ideal 
percentage of 98.48% is obtained for the product and it 
is considered as very good category. Moreover, in 
accordance with students’ responses, the developed 
product gets a percentage of 95%. Therefore, this 
animated video can be used as an alternative learning 
media in the classroom.   
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