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ABSTRACT 
Qur’an science learning is needed so that students are intelligent academically, attitudinal, and spiritually. This 
study aims to develop an animated video of the integrated atomic structure material of the Qur'an using the 
PowToon web app. The method used in this study is the 4D Re  search & Development (R&D) model (Define, 
Design, Development, and Disseminate). The products developed were assessed by media experts, material experts, 
reviewers, and student responses. The results of product quality assessment by material experts get a percentage of 
95% in the excellent category, media experts get 90% in the outstanding variety, and reviewers get a rate of 94% in 
the excellent category. Class X high school students responded positively to the products developed with a percentage 
of 94%. Based on the assessment results, the video can be used as an online learning medium for Qur’an-integrated 
atomic structure material to increase gratitude to Allah SWT.  
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INTRODUCTION 

The emergence of the COVID-19 pandemic at the end of 2019 has formed a new order 
in the world of education (Saleh, 2020; Seda Yıldırım et al., 2021). COVID-19 is an infectious 
disease caused by coronavirus 2 (Siahaan, 2020). Since December 31, 2019, the coronavirus 2 
infection has been declared a global pandemic (Ridlo, 2020). This pandemic caused many schools 
worldwide to close due to COVID-19 (Mastura & Santaria, 2020; Fathmath Nishan & Ahmed 
Mohamed, 2021). School closures were carried out to avoid crowds that could potentially 
accelerate the spread of the virus(Asmono, 2022; Nurhafidah, 2021). Meanwhile, amid social 
restrictions due to the COVID-19 outbreak, teachers must ensure that learning activities continue 
even if students are at home (Solviana, 2020). Policies issued to limit the spread of COVID-19 
impacted the education sector (Luh Devi et al., 2020). The Indonesian Ministry of Education 
issued a policy that teaching and learning activities in schools are still implemented and replaced 
by an online system (Amalia & Sa’adah, 2020). Unfortunately, this online learning transition 
policy creates various problems in school implementation (Zalat et al., 2021; Nur Syasya Karim & 
Meredian Alam, 2021). Limited facilities and infrastructure must improve online learning and 
mastery of technology, internet networks, and expensive quota fees (Haryadi and Selviani, 2021).  

Online learning indirectly uses the platform to facilitate teaching and learning activities 
(Ika Handarini & Sri Wulandari, 2020; Khasanah et al., 2021; Mar’ah et al., 2020). Online learning 
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expects students to be able to take part in learning optimally, like face-to-face learning (Jaelani et 
al., 2020). Online learning requires facilities and infrastructure, as well as learning media, prepared 
by teachers to support the smoothness and ease of the learning process (Hatmo, 2021). Teachers 
have a significant role in online learning success (Joshi et al., 2021). Therefore, teachers must 
manage classes well to create a conducive, creative, and innovative learning atmosphere and 
motivate students to produce quality learning outcomes (Djuwairiyah & Nawafil, 2021). 
However, the fact is that teachers sometimes do not design lessons (Grosch et al., 2014; Yusuf et 
al., 2017). Therefore, students consider online learning less effective, and the media used also 
seems messy (Alfarisyi & Mahardika, 2021; Hidayani, 2016; Nadhiroh, 2018). One of the reasons 
why teachers do not use instructional media is that many teachers have not mastered the 
technology, so in the learning process, they only use sober learning media (Nahdi et al., 2020). 
The use of learning media could be more optimal due to the limitations of learning media and the 
weak ability of teachers to make learning media (Rahim & Suherman, 2019; Sunandar, 2020). 
Learning media is crucial in supporting online learning to achieve learning objectives more 
optimally (Miftah, 2013; Sapriyah, 2019). The lack of media use in online learning as a learning 
resource causes the material the teacher delivers to be not optimal (Basar, 2021). Therefore, 
appropriate and effective learning media are needed for online learning (Handayani, 2020; Sakiah 
& Effendi, 2021; Salsabila et al., 2020). 

Learning media can be defined as one of tool to facilitate the delivery of student material 
so that students can easily understand the material presented by the teacher (Ally, 2004; Barnes et 
al., 2007; Nurrita, 2018). Instructional media must be attractive, so students feel energized when 
learning occurs (Lindfors & Hilmola, 2015). With learning media, students will focus more on the 
material the teacher teaches to improve learning outcomes (Annisa et al., 2018). Therefore, 
teachers need to adapt to preparing exciting learning materials, especially using digital technology 
(Rumaksari, 2021). Video animation is one learning medium involving digital technology (Sunami 
& Aslam, 2021). Video animation is a tool to help learn media in the form of images into moving 
animation (Agustien et al., 2018). Using animated videos in the learning process can increase 
learning interest and student learning outcomes (Susilo & Widiya, 2021; Vethanayagam & 
Hemalatha, 2010; Sirait, 2016; Aslam, 2021; Johari et al., 2014). However, many teachers still need 
help making animated videos (Ichsan et al., 2018; Walangadi & Pratama, 2018). Obstacles 
experienced by teachers in making animated videos include requiring a relatively long time, 
expensive costs, and difficulties in operating programs to make animated videos (Suranto, 2020).  

One program to make animated videos that is free and easy to use is the PowToon web 
app (Anggita, 2020; Jatiningtias, 2017). PowToon is an online learning media service in the form 
of animated videos (Qurrotaini et al., 2020). The animation features are handwriting, cartoons, 
livelier transition effects, and elementary timeline settings (Astika et al., 2019). The advantages of 
PowToon are the availability of many choices of animated characters, so there is no need to make 
animations manually, and the final product is in the form of animated videos (Adkhar, 2015). On 
the other hand, PowToon animated videos can improve students' cognitive, affective, and 
psychomotor abilities (Veen C. V. D & Oers, 2017). Using PowToon in online learning can make 
abstract material more concrete (Merry, 2015; Qurrotaini et al., 2020; Yusuf et al., 2017). 
According to research by Ariyanto et al. (2018), PowToon perfectly affects student enthusiasm 
and interest in learning. Therefore, animated PowToon videos are perfect for explaining abstract 
material (Donna et al., 2021).  

Chemistry is a field of science that contains a lot of abstract and complex material, so 
most students consider chemistry a difficult and tedious subject (Muderawan; et al., 2019; 
Priliyanti et al., 2021; Sariati et al., 2020). Material that is difficult for students to understand has 
the potential to cause misconceptions (Mentari et al., 2017). One of the chemistry materials that 
students find challenging and tedious is atomic structure (Langitasari et al., 2021; Sadhu, 2019). 
Atomic structure material requires a deep understanding and requires students to be more 
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focused so that the material can be more easily understood (Juliana & Haryati, 2017). This 
material has several characteristics: (1) it is abstract, namely about electrons, protons, neutrons, 
isotopes, isobars, isotones, and atomic models, (2) conceptual understanding, namely 
configuration rules, and atomic theory, (3) application of concepts, namely configure the 
electrons of an atom (Widiyowati, 2014). Atomic structure material is a fundamental concept that 
students must master because it relates to subsequent chemical concepts (Mampate, 2020). 
However, based on the results of interviews with chemistry teachers in Yogyakarta, it was stated 
that atomic structure is a complex material to learn because much of the material is abstract. 
Therefore, PowToon animation videos are needed in teaching atomic structure material.  

Learning atomic structure material by teachers has so far been taught without linking the 
atomic structure material to religion to increase student piety. The learning that is carried out 
seems to run independently and has no connection with religion (Badlisyah & Wahyu 
Munawwarah, 2017). So far, chemistry and religion have been in a dichotomy (Basri, 2019). 
Learning should not only be able to apply chemical material in real life but also increase religious 
values to Allah SWT (Qurniati, 2021). Religious values instilled in students can form the next 
generation with character. Instilling religious values can be done by integrating religious values 
into the subject matter (Ningrum et al., 2020). Integrating religious values is one of the strategies 
to improve character education in learning (Savita, 2018). Unfortunately, applying religious values 
in chemistry learning materials is rarely practiced (Kisworo & Azizah, 2018; Muslim et al., 2021; 
Qurniati, 2021; Subarkah, 2021). Even though applying religious values to chemical material can 
build character values in the learning process, it increases student learning achievement (Ningrum 
et al., 2020).  

Integrating chemistry learning with verses from the Qur'an can improve the quality of 
learning (Lestari & Dewi, 2020). The structure of the atom is part of chemistry which is widely 
explained in the Qur'an (Lailiyah, 2020; Purwaningrum, 2015). The existence of atomic structure 
learning integrated with Qur’an values can provide provisions for teachers to be more aware of 
the majesty of Allah SWT (Chang & Overby, 2011; Larasati et al., 2020). Students also study the 
interrelationships of atomic structure material in the Qur'an to increase their faith and piety to 
Allah SWT (Qurniati, 2021; Sari & Vebrianto, 2017). Unfortunately, applying Al-Qu'ran values in 
chemistry learning materials is still relatively low (Muslim et al., 2021; Subarkah, 2021). So far, 
chemistry learning at school seems to have nothing to do with religion (Badlisyah & Wahyu 
Munawwarah, 2017). Qur’an integrated learning can answer these problems (Handrianto, 2010). 
Qur’an integrated learning proves a clear link between chemistry and Islam through the verses of 
the Qur'an (Fiteriani, 2014; Munadi, 2016; Purwanto & Rizki, 2015). This learning aims to apply 
knowledge based on the Qur'an and hadith and create knowledge through religious teachings 
(Ramzi, 2004). Qur’an integrated learning is the general goal of national education, namely to 
form human beings who have faith and are devoted to God Almighty (Fitriani et al., 2016). 
Therefore, chemistry learning should be able to properly apply Qur’an integrated learning 
processes (Zain & Vebrianto, 2017).  

Qur’an integrated learning requires students to be able to master internalizing the verses 
of the Qur'an, which supports students to have more character (Tahir, 2021). The characteristics 
of integrated Qur’an teaching materials include the content of values of faith and devotion, 
science and technology, and practical and flexible implementation (Daryanto, 2013). Qur’an 
integrated learning videos can be used as a new method to increase the strength of current 
student education (Mustikaningrum et al., 2020). In addition, this method is by the goal of 
education to have religious and spiritual strength, personality, intelligence, and noble character 
(Kholis, 2014). The existence of the development of a learning model that integrates learning 
materials with the Al Qu'ran can form a generation that is not only bright academically but also 
attitude and spiritually (Shofa et al., 2020). 
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Based on the description of the problems above, this study aims to produce an animated 
video of atomic structure material for integrated Qur’an-based online learning using the 
PowToon web app. The existence of an integrated Qur’an-based animated video media is 
expected to make students understand more about the relationship between atomic structure 
material and the Qur'an so that they can increase their piety and become individuals who have 
good morals (Nurrita, 2018; Nursarifah, 2021). In addition, the developed media can make it 
easier for teachers to explain the relationship between material and Qur’an. 

METHODOLOGY 

This study employed the Research and Development (R&D) research method. The 
development model used is a 4-D model, which aims to develop an integrated Qur’an video 
animation of atomic structure material using the PowToon web application. The steps for the 4-
D development model consist of defining, designing, developing, and disseminating, as seen in 
Image 1 (Sa’adah & Wahyu, 2020).  

 
Image 1. 4D Development Model 

 

The definition stage aims to identify the needs required in the development of a product, 
consisting of five stages: front-end analysis, student analysis, concept analysis, task analysis, and 
learning objective specification. Front-end and student analyses were conducted by observing and 
interviewing chemistry teachers and high school students. The concept analysis is conducted by 
identifying concepts related to the material in the 2013 curriculum. Task analysis is carried out by 
identifying the minimum competencies that students must have. The specification of learning 
objectives is done by making goals or changes in behavior expected of students after learning. 
The design stage is the stage to produce product designs that will be developed according to the 
needs of the interview results. This stage begins with selecting software and collecting reference 
material, then designing the initial product design and preparing product instruments. The 
development stage aims to produce the final form of learning media that has been assessed and 
validated by media experts, material experts, high school chemistry teachers (reviewers), and 
responded to by high school students. The dissemination stage is the stage for disseminating the 
animated Powtoon video of Qur’an integrated atomic structure material that has been made.  

The instruments used to collect data in this research were product validation sheets, 
product quality assessment sheets, and student response sheets. Before validating the product, 
namely video media, first validate the instrument with an instrument expert. Instrument 
validation is carried out to find out and evaluate the instrument whether it is suitable or not to be 
used for data collection. The following Table 1. is a validation of the assessment instrument used. 

Table 1. Validation of the Assesment Instrument 

No. 
Aspects of 

assessment of 
Indicators 

Indicator Number 

1. Language 
Use of communicative sentences 1 

Use of words that do not give rise to double 
meanings 

2 

2. Material 
Depth of material 3 

Correctness of concepts in material 4 

Define Design Development Disseminate 
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No. 
Aspects of 

assessment of 
Indicators 

Indicator Number 

3. 
Islam-science 
integration 

Suitability of Islam-science integration with the 
material 

5 

Integrating Islam-science with material 6 

Islam-science integration increases students' 
religiosity 

7 

4. Video 

Opening 8 

Visuals 9 

Audio 10 

Closing 11 

 
The product research subjects consisted of one material expert lecturer, one media expert 

student, four peer reviewers, four high school/MA chemistry educators, and responded by ten 
class X high school students. The validation process began with the product being reviewed by 
the supervisor. After that, the product will be validated by four peer reviewers who understand 
chemistry and animated videos. Once the product is reviewed, the product is validated and 
assessed by one lecturer as a material expert who masters chemistry, namely atomic structure 
material and one media expert who understands and has created Powtoon learning media. Next, 
the product quality assessment was carried out by reviewers (four SMA/MA chemistry 
educators). Products whose quality has been assessed by reviewers will be responded to by ten 
high school students in class.  

The data analysis technique was carried out by changing the results of the assessments 
from media experts, material experts, and reviewers in the form of qualitative values to be 
converted into quantitative values. It makes media development decisions based on a Likert scale 
with the answer options Very Good, Good, Adequate, Less, and Very Poor, with a score of 5, 4, 
3, 2, 1 for each option. Next, the average value of each aspect of the assessment is calculated 

from the score that has been obtained. The average score (X ) is calculated from the total score 
of each assessor (Σx) divided by the number of assessors (n). The score obtained is then 
converted into quantitative data according to Table 2. (Sukardjo & Sari, 2009).  

Table 2. Ideal Assessment Criteria 
Score Range Category 

Xi + 1,80 SBi < X Very Good 

Xi + 0,60 SBi <  X ≤ Xi + 1,80 Sbi Good 

Xi – 0,60 SBi < X ≤ Xi + 0,60 Sbi Adequate 

Xi – 1,80 SBi < X ≤ Xi – 0,60 Sbi Less 

X ≤  Xi – 1,80 Sbi Very Poor 

Ten students' response data were converted into quantitative data in the form of scores 
using the Guttman scale. The data that has been changed is then calculated as the percentage of 
product ideality. The percentage of ideal student responses is calculated by dividing the achieved 
score by the maximum ideal score and then multiplying it by 100%.  

RESULT AND DISCUSSION 

This study aims to produce learning media through animated videos on Qur’an integrated 
atomic structure material using the PowToon web app. Animated videos are technology-based 
learning media that can make abstract material concrete so that students easily understand it 
(Andrasari et al., 2022; Nurdiana et al., 2021; Roy et al., 2020). The implementation of video as a 
learning media is expected to increase students' interest in online learning (Parawansa, 2022). The 
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PowToon web app was chosen because it has exclusive and interesting animation features that 
make it easier for teachers to create animations (Anggita, 2020; Ernalida et al., 2018; Ilsa et al., 
2020). Powtoon audio and video editing using the Adobe Premiere application (Fatmasari, 2022). 
The Adobe Premiere application has a simple and accessible interface. The research process was 
carried out using the 4D model (define, design, develop, and disseminate). 

Define 

Front-end analysis and student analysis at the define stage were carried out by observing 
and interviewing chemistry teachers and students at MAN 1 Yogyakarta, MAN 2 Yogyakarta, 
SMA N 1 Gamping, and SMA 1 Banguntapan. The results of these interviews were then studied 
to determine the products needed during online learning. Based on the observations and 
interviews, information was obtained that in the atomic structure learning process, the teacher 
only used PowerPoint and worked on practice questions. Teachers do not use special learning 
media, so they cannot explain atomic structure material in detail in the online learning process. 
Concept analysis was done by identifying concepts related to atomic structure material in the 
2013 curriculum syllabus. Task analysis was carried out by analyzing essential competencies and 
learning indicators. The results of the analysis of concepts and assignments are then included in 
the learning media that will be made. Furthermore, the material that has been determined is then 
made for learning objectives to be achieved by students.  

Design 

At the design stage, the researcher prepares a product concept design to be developed. 
The steps taken in the design stage include selecting media, selecting formats, collecting 
references, making instruments, and making initial designs. The media chosen in this study is a 
Powtoon animated video—a collection of reference material on atomic structure from books, 
websites, and YouTube. The material is then inserted into the media. They are, furthermore, 
making instruments to assess the quality of the product being developed. The research 
instrument is used as an assessment to improve product design (Arfah & Fatisa, 2020). The 
assessment instrument in a product quality assessment questionnaire with a Likert scale was given 
to material experts, media experts, and reviewers. At the same time, the student response sheet 
uses the Guttman scale to respond to the product. This instrument is consulted with the 
supervisor before being validated by an instrument expert. The initial design is made by creating a 
product storyboard to simplify the video design process that will be developed (Wahyuni et al., 
2020). Here is the process of making a PowToon animated video.  

The first stage is designing all videos by creating material scripts, designing the animation 
layout in the PowToon web application, recording sound, and preparing music as a video 
background. Next, videos are produced by inserting animations and other components into the 
PowToon slides, as shown in Image 2 below. 

   
Image 2. The video creation process in Powtoon 

The second stage is the addition of graphic designs, animations, or other components for 
Powtoon videos using Canva, as shown in Image 3 below. 
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Image 3. Selection of other components in Canva 

The PowToon videos created are then edited using Adobe Premiere Pro to include the 
sound recordings that were previously made. The activities combine sound recordings with the 
finished video, cutting, speeding up, slowing down the video speed, and adding music as a video 
background, as shown in Image 4 below. 

  
Image 4. Video editing process in Adobe Premiere Pro 

Voice recording on video uses the Voice Recorder application to produce clear voice 
recordings, as shown in Image 5 below. 

   
Image 5. Voice recording using Voice Recorder 

This research produced a Powtoon animated video on Qur’an integrated atomic structure 
material divided into six videos for 2-7 minutes each. The video components include opening, 
content, and closing. The opening section includes greetings, titles, and learning objectives, as 
shown in Image 6 below. 
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Image 6. The opening section of the video 

The video content section is an explanation of atomic structure material, including the 
development of atomic models, atomic symbols, isotopes, isobars, isotones, quantum numbers, 
electron configurations, groups, and periods with engaging animations so that the material is 
accessible for students to understand (Ponza, 2018). The contents of the explanation of the 
atomic structure can be seen in Image 7 below.  

   
Image 7. Explanation of atomic structure material 

The concept chosen in the concept analysis is integrated with Qur’an. The integrated 
characteristics of Qur’an are that the verses presented are related to the material, relevant 
explanations between the material and the verses of the Qur'an, and an application of the 
integration of material and verses in everyday life. The display of the characteristics in the video 
can be seen in Image 8. 
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Image 8. Presentation of Qur’an Integrated 

The implications of learning Qur’an integrated atomic structure material through three 
stages, according to (Barizi, 2011). In the first stage, material analysis was carried out by 
classifying science into the appropriate science theme, then an understanding of Kauniyah's verse 
was carried out with that theme. The second stage integrates material with Qur’an, including 
concepts and finding common points between the Qur'an and science. The third stage uses the 
Qur'an as the primary reference source in the learning material of the atomic structure. The 
relationship between the Qur'an and Science is interrelated (Harahap, 2018). Students can also 
understand that science and the Qur'an are inseparable units. Therefore, Qur’an integrated 
learning aims to provide students with complete insight and eliminate the dichotomy between 
science and religion, creating a generation that is cognitively, spiritually, and socially competent 
(Shofa et al., 2020).  

 The closing section, which is the closing part of the video, includes conclusions, 
acknowledgments, and closing. The closing part of the video can be seen in Image 9 below. 

  
Image 9. Closing videos 

Development 

The finished product is then validated and assessed for quality by material experts, media 
experts, and reviewers and responded to by high school students. Following are the results of the 
product quality assessment and student responses. 

Table 3. Results of product quality assessment and student responses 
Assessment 
/response 

Assessment 
Aspect 

∑ 
Score 

∑ Ideal 
Maximum 

Score 

Ideal 
Percentage 

Category 

Material 
expert 

Material 10 10 95% Very Good 

Integrated 
Science 

9 10 

Media expert Video 9 10 90% Very Good 

Reviewer Material 9,5 10 94% Very Good 

Integrated 
Science 

9,3 10 

Video 9,4 10 

Student Language 10 10 94% Very Good 

Material 10 10 
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Assessment 
/response 

Assessment 
Aspect 

∑ 
Score 

∑ Ideal 
Maximum 

Score 

Ideal 
Percentage 

Category 

Presentation 9 10 

Integrated 
Science 

9,5 10 

Animation 8,5 10 

According to the assessment of material and media experts on Table 3, the animated 
video developed obtained an excellent category with ideal percentages of 95% and 90%. Four 
reviewers then assessed the animated video that was developed. The results of the video 
evaluation by the reviewers obtained an ideal percentage of 94% in the Very Good category. 
According to K. W. Arianti & Sulisworo (2019), Powtoon animation videos classified as very 
good can be used as learning media in class. 

The next stage is the implementation of animated videos to find out students' responses 
to the products that have been developed. Student responses were made using the google form 
questionnaire using the Guttman scale by Class X high school students. The percentage of 
ideality in the student response results was 94%, with an excellent category. This is consistent 
with research conducted by Wulandari et al. (2020), which states that videos in the excellent 
category show that students understand the material and are very interested in learning using the 
animated video media developed. Based on the questionnaire and observation results, 
information was obtained that students were more enthusiastic and easy to understand when 
learning using animated videos. This is to the research of Awalia et al. (2019) that Powtoon 
animation learning media can provide students with an understanding because it provides an 
illustration related to the material. According to Widiasih et al. (2018), using appropriate learning 
media in learning can generate motivation and enthusiasm for learning. 

CONCLUSION 

The research aims to develop a powtoon animation video on Qur’an integrated atomic 
structure material. The product developed has been validated and assessed by material experts, 
media experts, and reviewers and responded to by high school students in class X. Based on the 
results of the assessment, this animated video obtained an ideal percentage of material experts, 
media experts, reviewers, and student responses respectively of 95 %, 90%, 94%, and 94% in the 
Very Good category. Therefore, the animated video developed is suitable as a learning medium 
on Qur’an integrated atomic structure material for online learning in increasing faith in Allah 
SWT. 

RECOMMENDATION 

It is necessary to carry out further research in the form of implementation regarding the 
use of Powtoon animated video on Qur’an integrated atomic structure material to determine the 
effectiveness of the developed animated video as well as research on the development of similar 
animated videos to increase the number of learning media for Qur’an integrated animated video 
on other materials. 
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