
Jurnal Pendidikan Sains Indonesia             13(2), p.580-594 (2025) 

(Indonesian Journal of Science Education)            e-ISSN: 2615-840X   p-ISSN: 2338-4379 

https://jurnal.usk.ac.id/JPSI/index                                https://dx.doi.org/10.24815/jpsi.v13i2.44726            

 

580| Jurnal Pendidikan Sains Indonesia (Indonesian Journal of Science Education), 13(2), p.580-594, (2025)                                     

Interactive Multimedia Based on Cognitive Conflict 
Integrated with Character Animation and Science Literacy 

Indicators on Alternative Energy Material 
    

Anisya Rahmadani1, Fatni Mufit1*, Zahra Fathanah2 

1Department of Physics, Padang State University, Jl. Prof. Dr. Hamka, Air Tawar, Padang, West 
Sumatra, Indonesia 

2Master of Software Engineering, Faculty of Computer Science & Information Technology,   

Universiti Malaya, Malaysia  

 

Email: fatni_mufit@fmipa.unp.ac.id 
  

    
Article History: 
Received date: February 20 2025 
Received in revised from: April 21 2025 
Accepted date: April 27 2025 
Available online: April 30 2025 
 
Citation:  
Rahmadani, A., Mufit, F., & Fathanah, Z. 2025. 
Interactive multimedia based on cognitive 
conflict integrated with character animation and 
science literacy indicators on alternative energy 
material. Jurnal Pendidikan Sains Indonesia 
(Indonesian Journal of Science Education), 
13(2):580-594. 
 
 
 
 
 
 
 

 
 
 
 
 
 

© 2025 The Authors. This open access article is 
distributed under a (CC-BY License) 

 
 

 Abstract. This investigate was conducted by planning 
intuitively mixed media based on cognitive strife 
coordinates with character liveliness to progress 
students' science proficiency on elective vitality 
materials. The reason of this think about was to clarify 
the characteristics, analyze the legitimacy and common 
sense of intelligently mixed media with cognitive struggle 
models on elective vitality materials. This sort of inquire 
about is plan investigate utilizing the Plomp 
advancement show. This investigate starts with the 
Essential Inquire about arrange and is constrained to the 
one to one organize as it were. Data collection was carried 
out by conducting self-assessment (self evaluation), 
distributing instruments for 2 teachers and science 
literacy-based questions for students, and at the one to 
one stage the research was carried out by testing the 
practicality of interactive multimedia by 3 students with 
high, medium and low abilities. The results of research at 
the preliminary research stage or the preliminary stage 
found that only 47.6% understood literacy. At the stage 
of development/pototyping phase interactive multimedia 

is prepared using cognitive conflict model syntax. At the 
self evaluation stage, the average of each component is 
78.3% with a good category. The validity results obtained 
an average of 0.9 with very valid criteria. The results of 
practicality obtained an average of 90% with a very high 
category. The conclusion of the research conducted is 
that interactive multimedia based on cognitive conflict 
integrated with character animation on alternative 
energy materials can facilitate students' science literacy. 
So that it can be continued at the effectiveness stage. 
Keywords Interactive multimedia, cognitive conflict, 
character animation, science literacy, alternative energy 

 
 

Introduction 

The improvement of science and innovation within the 21st century is progressively 

fast which certainly has its own challenges both within the instructive environment and 

society (Sari & Suryana, 2018). Concurring to Turiman et al., (2012), 21st century abilities 

comprise of four parts, to be specific proficiency, innovative considering, compelling 

communication, and tall efficiency. One of the capacities that speaks to in improving 

science and choosing issues is science education. Within the realm of science, proficiency 

is required in tackling issues. Science education may be a 21st century expertise that's an 
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imperative establishment for way of life (Lestari et al., 2022). Understudies who have 

science proficiency abilities will be able to create a mentality and behavior and identity that 

incorporates a sense of concern for themselves, society and the universe. Science 

education can too construct a modern era that contains a logical viewpoint and demeanor, 

and can share their information and investigate with the community. Hence, science 

proficiency abilities will play an vital part in planning a era that will be able to unravel 

issues and challenges in society (Dirman & Mufit, 2022).  

Science education may be a person's capacity to apply their information in 

recognizing questions, building unused information, giving logical clarity, drawing 

conclusions based on logical prove, and the capacity to create a intelligent attitude so as 

to take part in tending to issues or thoughts related to science (Fuadi et al., 2020). The 

significance of science education for understudies is to get it the environment, well-being, 

economy, social, and innovation. Science proficiency too sees the significance of 

considering and acting aptitudes that include the capacity to think deductively in 

recognizing and addressing social issues. Really, science literacy isn't a unused thing within 

the scope of education. Since the final few a long time, science proficiency has gotten to 

be the most subject examined to attain the objectives of science instruction in schools 

(Pratiwi et al.,2019). Science proficiency abilities cover the field of normal sciences (IPA), 

one of which is material science, which has an critical part within the headway of science 

and technology (Millenia & Sunarti, 2022). 

Material science may be a department of characteristic science that ponders how the 

universe works. Material science comes from the Greek fysikós which suggests 

characteristic and fysis which suggests nature. Material science thinks about non-living 

common wonders or matter in scope and time (Renostini Harefa, 2019). These normal 

wonders are considered by finding out, so that the concepts and information gotten are 

the result of discoveries (Wea et al., 2021). Material science in instruction may be a subject 

that requires understanding instead of memorization, but is placed on understanding and 

understanding of concepts that are emphasized on the method of shaping information 

through revelation (Palupi, 2014). Material science subjects prioritize coordinate encounter 

of occasions that happen around them. Material science educating is additionally related 

to science and innovation that can give compelling encounter so that science education 

abilities in physics learning are exceptionally related (Mazidah & Suwarna, 2025) 

Agreeing to OECD, (2019) the science education of Indonesian understudies at the 

universal level is still in a really moo arrange. Indonesian students' science literacy in 2018 

was positioned 70th out of 79 nations with a score of 396. The moo level of students' 

logical proficiency is by and large caused by learning exercises that have not been oriented 

towards creating logical literacy (Sutrisna, 2021). The significance of logical capacities 

within the future and Indonesia's moo science education universally has continuously been 

a concern for the government, as prove when the government quickly propelled the 

National Proficiency Development Program (Putri & Mufit, 2023). The moo logical 

proficiency of understudies can moreover be caused by a few components such as the 

capacity to as it were keep in mind and recognize logical information, not being able to 

interface learning with science points, not being able to apply science concepts in standard 

of, living and not supporting science literacy-based learning assessment devices. In 

expansion, there are a few more variables such as learning intrigued, learning 

concentrated, and students' states of mind towards science that are still moo (Novita et 

al., 2021). 

Due to the moo level of science education, it must be supported as early as 

conceivable in its application. Science education connected to understudies will affect the 

significance of advanced innovation and intelligently mixed media. This will result within 

the advancement of understudy proficiency, to be specific perusing and composing, which 

must be expanded through interactive media and IT (Pertiwi et al., 2018). The 

improvement of technology-based media within the 21st century will presently provide 

course to data and communication learning. Understudies moreover require advanced 
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education and science education abilities in line with the advancement of technology-based 

media (Latip & Faisal, 2021). 

One arrangement to overcome the over issues is to make intuitively interactive media 

instructing materials with a cognitive struggle learning demonstrate. Mixed media is by 

and large characterized as a combination of information, sound, video, sound, movement, 

illustrations, content, and sound, whereas the idea of intuitively is the two-way interaction 

between the media and the client (understudy) (Supardi, 2018). The advantages of using 

interactive multimedia within the learning handle incorporate: (1) accomplishing the 

required learning targets since understudy inspiration is invigorated additionally 

increments, (2) fabric presentation can be visualized legitimately, (3) preparing 

understudies so that in getting learning information they can be more autonomous 

(Setiawan et al., 2018). Intelligently interactive media moreover has numerous other focal 

points, counting being able to bring understudies to real and concrete circumstances, so 

that understudies can more effectively get it the subjects they learn and are anticipated to 

progress students' science proficiency ( Arisman, 2015). Interactive media is additionally 

anticipated to assist the learning prepare curiously, more intuitively, the sum of instructing 

time can be decreased, the quality and state of mind of understudy learning can be made 

strides, and the educating and learning handle can be done anyplace and anytime 

(Maharani, 2015). Intelligently mixed media alludes to plainly visible, tiny, and theoretical 

components that are shown through sound, activity, video, content, and illustrations 

related to learning fabric so that it can permit understudies to associated intelligence with 

the highlights that have been given (Ihsan & Jannah, 2021). 

In intuitively interactive media, a cognitive conflict-based learning show is connected. 

Cognitive conflict-based learning demonstrate is an movement to anticipate errors in 

understudy recognitions between earlier information that can be seen in life and the 

encompassing environment with genuine science (Mufit, 2018). The cognitive struggle 

learning model is one of the learning models that is oriented towards examination, concept 

revelation and conditions. The language structure stages within the cognitive conflict-based 

learning model are able to back authority of concepts and issue understanding that happen 

in existence (Mufit & Dhanil, 2024). Interactive media is organized based on the cognitive 

conflict-based learning demonstrate language structure which has 4 syntaxes, to be 

specific:(1) enactment of biases and misguided judgments, (2) presentation of cognitive 

conflict, (3) revelation of concepts and conditions, and (4) reflection. Cognitive conflict-

based learning demonstrate is planned to progress students' science proficiency aptitudes. 

The cognitive conflict-based learning demonstrate applies student-centered learning, and 

is situated towards learning, and encourages understudies to think profoundly since of 

multi-directional intelligent (Ilahi et al., 2021). In expansion, the application of cognitive 

conflict-based learning models can decrease misguided judgments that happen in 

understudies. The utilize of a cognitive struggle model-based learning demonstrate is able 

to alter learning concepts suitably and can move forward issue understanding abilities in 

understudies (Mufit et al., 2022). 

In this research, interactive multimedia with cognitive conflict learning model is 

designed using Animaker application which is specially designed to create character 

animation. Animaker is equipped with features and components that can be used to create 

various 2D animation videos. Animaker can help users to create interesting learning media 

(Rachmayani, 2015). According to (Kasih, 2017) good learning media is media that is fun 

and easily digested by students. One of the learning media that can help teaching and 

learning activities is character animation media. The use of character animation can help 

teachers in delivering material. The presence of animated media can also help students 

understand abstract material to be more concrete, so that students do not just imagine. 

There are various advantages of using character animation in learning, including 

animations that are attractively designed will make learning not boring and can motivate 

student learning (Sari et al.,2017). 

Designing interactive multimedia using the cognitive conflict model is crucial, as 
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stated in the preceding description with the help of the animaker, Ispring, and canva 

applications with the hope of being able to improve students' scientific literacy, especially 

in the harmonic vibration material. Therefore, a study was conducted on the design of 

interactive multimedia integrated cognitive conflict, character animation, and student 

science literacy indicators focused on energy alternative. 

 

Methods 

  Based on the issues and investigate goals, the sort of investigate utilized is plan 

inquire about improvement inquire about. Plomp's show comprises of three stages, 

specifically: (1) preparatory inquire about, specifically conducting a needs examination and 

checking on writing, (2) improvement or prototyping stage is the organize of planning 

arrangements to fathom issues raised in preparatory inquire about, which comprises of 

model plan and developmental assessment and model amendment (3) evaluation stage is 

the arrange of testing and assessing the item (Plomp, 2013). This investigate proceeds the 

improvement inquire about conducted by Rahmadani & Mufit, (2024), specifically at the 

preparatory inquire about organize which appears that students' science proficiency is still 

moderately moo. Usually demonstrated through preparatory investigate conducted on 25 

understudies by disseminating questions based on logical proficiency which has the comes 

about of as it were 47.6% of students who get it education. This investigate was kept on 

the moment arrange, to be specific the improvement or prototyping stage. The 

improvement prepare in this think about is constrained to the one to one assessment 

organize or the common sense arrange. 

Data collection at the development or prototyping phase stage was carried out in 

three ways, namely, filling out a self-evaluation instrument, a validity instrument by 3 

physics lecturers at Padang State University, and finally a one to one evaluation instrument 

given to 3 students of SMA N 8 Padang with varying ability levels, namely high, medium 

and low. 

The first stage is filling out the self-evaluation instrument which is a self-assessment 

of the incompleteness and errors of the initial prototype. At this stage the researcher 

checks in terms of the completeness of the interactive multimedia product in accordance 

with the teaching material guide. The range of self-evaluation percentage criteria is (1) 0-

20 very bad category, (2) 21-40 bad category, (3) 41-60 pretty good category, (4) 61-80 

good category and (5) 81- 100 very good category. The format of the percentage technique 

assessment is mathematically processed in the equation: 
 
                                             Score Obtained 

Score = (
Maximum Score

) ×100 (1) 

 

The moment organize is master survey or appraisal utilizing legitimacy disobedient. 

The legitimacy test appraisal instrument is prepared and the legitimacy sheet checklist 

information is compiled employing a Likert scale, specifically, (1) insignificant, (2) less 

important, (3) very important, (4) pertinent, (5) exceptionally pertinent. Methodicallly 

handled utilizing condition. 

(1). The information were analyzed utilizing Aiken's proposed legitimacy record. Legitimacy 

test information gotten were analyzed utilizing Aiken's V (V) record things defined as : 

 

V=
∑ s

n(c-1)
                                                           (2) 

s=r-Io                                                             (3) 

 

Descrption: 

V : Rater agreement index 

Io: The lowest validity assessment number (in this case =1)  
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c : The highest validity assessment number (in this case = 5)  

r : The number given by a validator 

n : Total of raters 

 

After obtaining the rater agreement index, the category of the rater agreement index 

value can be decided. The results of category decisions based on Aiken's V are validity 

≤0.4 invalid category, validity 0.4 < V ≤0.8 valid category and validity> 0.8 very valid 

category (Retnawati, 2016). 

The third organize, to be specific one to one assessment or common sense, points to 

test the common sense of the item within the shape of item comfort, item allure, item 

proficiency and item benefits. Appraisal of the common sense of intuitively mixed media 

items based on cognitive struggle models is done utilizing condition (1) with rate criteria, 

(1) 0-20 categories are exceptionally less commonsense, (2) 21-40 categories are less 

commonsense, (3) 40-60 categories are very down to earth, (4) 61-80 categories are tall, 

(5) 81-100 categories are exceptionally tall. 

  

Results and Discussion 

Based on wants examination in preliminary examine, intellectuals intelligently media 

was made based on the dialect structure of cognitive conflict-based learning models 

comprising of 4 syntaxes, particularly activation of already built up slants and confused 

judgments, presentation of cognitive clashes, disclosure of concepts and conditions, and 

reflection. This intelligently interactive media was made with the help of animaker 

application which is one of the development maker applications that consolidates a 

combination of characters and components and is supported by other applications. 

 

.  

(a) ( b ) 

Figure 1( a ) Interactive multimedia cover display, (b) Interactive multimedia menu 

display 

 

Figure a) may be a cover show which is portion of the most page that contains the 

title,character, lesson, semester, supporting pictures and symbol. The title of this 

intelligently mixed media is " Interactive Multimedia Based on Cognitive Conflict Model 

". The comes about of the approval instrument on the cover of this intuitively interactive 

media are exceptionally important, since the cover as of now appears the substance of the 
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intelligently mixed media and the color combination on the intelligently interactive media 

cover is proportional. Figure b) The most menu of intuitively interactive media, could be a 

menu that appears each organize of intelligently mixed media. Within the primary menu, 

there are stages of cognitive struggle sentence structure, specifically actuation of biases 

and misinterpretations, introduction of cognitive struggle, revelation of concepts and 

conditions, and reflection. 

Work out questions comprise of enactment organize previously established 

inclinations and misguided judgments and introduction of cognitive strife. The comes about 

of the approval instrument on the work out questions on actuation of previously established 

inclinations and misguided judgments and cognitive strife are important since they can 

uncover students' earlier information and trigger understudies to think profoundly. 

. 

 

Figure 2. First syntax display of preconception and misconception activation 

Figure 2 is the primary sentence structure show, specifically Enactment of Biases and 

Misinterpretations which points to discover out students' starting information of elective 

vitality materials some time recently learning. At this organize contains the concept of the 

concept of fabric to be learned. The plan at the previously established inclination and 

misguided judgment enactment arrange is given a articulation approximately the 

phenomenon of elective vitality that's frequently found by understudies in existence . At 

this arrange understudies are given a few articulations related to elective vitality materials, 

understudies can select more than one explanation that appears rectify. Based on these 

answers, instructors and understudies can discover out the introductory capacity of 

students' science proficiency. The explanations given are balanced to the angles of science 

education, to be specific viewpoints of substance, setting, competence and demeanor. In 

each explanation, an vivified video is given to clarify in common around a marvel related to 

elective vitality. Enlivened recordings are planned utilizing animaker applications to create 

character activities that aim to persuade understudies in learning. 

At the introduction arrange of cognitive conflict, namely within the moment language 

structure which points to bring up struggle or cognitive struggle within the minds of 

understudies so as to trigger understudies to think profoundly around the speculation 

answer about elective fabric vitality. Plan on the introduction of cognitive strife is given paper 

questions around elective vitality occasions that happen in lifestyle . In each question, 

understudies donate a explanation or theory within the exposition column that has been 

accessible. Based on these answers, the educator can see the students' answers and 

conduct follow-up on changes in students' biases that are not in understanding with logical 

concepts. 
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Figure 3. Second Syntax of cognitive conflict presentation 

At this stage, students are led to fill in their biodata before answering questions. In 

the cognitive conflict presentation stage, students will watch a character animation video 

designed using the animaker application about alternative energy, and give an opinion 

about the video according to the students' initial understanding. This stage will reveal the 

initial knowledge of students and see if there is cognitive conflict in students. 

The revelation of concepts and conditions contains learning materials that are found 

autonomously by understudies through understudy interaction with intuitively interactive 

media based on cognitive strife. The comes about of the approval instrument on the 

disclosure of concepts and conditions are important since it can lead understudies in finding 

concepts and conditions. 

 

Figure 4. Third Syntax View of Concept Discovery and Equation 

 

In the third syntax stage, namely the concept and equation discovery stage which 

aims to achieve understanding of concepts that last long in students' memories and is 

designed so that students find their own concepts and equations through real or virtual 

experiments. In this multimedia, finding concepts through analyzing an illustration and 

analyzing videos, while to find equations, through virtual experiments PhET simulation. At 

each arrange in this third language structure, what understudies encounter can be 
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overcome and understudies can get it the meaning of the material science conditions and 

ideas they experience. The tests carried out are related to elective vitality, to be specific 

vitality alter tests and vitality preservation law tests. 

The reflection arrange comprises of support of the fabric from the past stages of the 

cognitive strife show and competency tests that can be seen in the Figure 5. 

 

 

Figure 5. Display of the fourth interactive multimedia syntax 

Within the fourth arrange, the reflection arrange points to permit the educator to 

survey the degree to which the level of understanding of elective vitality concepts after 

carrying out the concept revelation and condition stages. At this organize, assessment 

questions are displayed approximately elective vitality materials that require 

understanding of concepts as well as understanding the joins between concepts through 

scientific conditions. Some time recently beginning this organize, understudies are required 

to fill out biodata to see the degree of the enhancement of students' science proficiency 

compared to the past stages. At the conclusion of the reflection arrange, the scores gotten 

by understudies in replying questions from the assessment questions given will be shown. 

Based on the scores and answers gotten, understudies and instructors can discover out 

the level of understanding and misguided judgments that still happen after the learning 

handle is completed. 

The components surveyed within the self assessment comprise of 6 pointers, to be 

specific (1) Intuitively interactive media structure in agreement with ICT-based instructing 

fabric advancement rules, (2) Intuitively mixed media in agreement with the sentence 

structure of the PbKK show, (3) Intelligently interactive media has coordinates a virtual 

research facility, (4) Dialect, (5) Show, and (6) Program Utilization. After conducting the 

evaluation, the esteem on each indicator is gotten. 

 

Table 1. Average self evaluation 

Category Score for each category (%) 

Suitability of teaching material  

structure 
Suitability of cognitive conflict model Virtual 
lab integration 
Linguistics Appearance 
Software utilization 

88 
65 
80 
60 
84 
93 

Average 78.3 
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Based on the figure, the esteem of each marker ranges from 60% to 93%. The normal 

esteem gotten from all components of self assessment is 78.3% with a great category. The 

creator found a few mistakes contained in intelligently interactive media, to be specific, 

the introduction of cognitive strife isn't clear, the disclosure of concepts and conditions isn't 

clear, and tables and conditions are not clear. Each blunder found within the self 

assessment evaluation has been redressed and the lacks have been completed. The normal 

esteem of each component of the evaluation on intelligently mixed media based on 

cognitive strife chosen 4 components of the advancement of ICT-based educating materials 

counting (1) material substance, (2) learning design, (3) visual communication display, (4) 

utilization of software. The comes about of the esteem plot can be seen in Figure 6. 

 

 
 

Figure 6. Expert review results 

Based on the figure, it can be seen that the approval pointer values of the four 

intuitively mixed media markers are 0.9, 0.9, 1.0, and 0.9. The normal estreem of this 

intuitively mixed media approval is 0.9 with an awfully substantial category. So, the comes 

about gotten from the approval of this intuitively interactive media are exceptionally 

substantial. The legitimacy of the instrument esteem is surveyed utilizing the Aikens' V 

 
Table 2 Material substance 
Category Score 

The material presented is in accordance with learning outcomes 0.8 
The substance of the material presented is correct and complete. 0.8 
The material presented is in accordance with everyday life phenomena and 
technology. 

0.9 

The material presented can construct students' knowledge independently. 0.8 
The physics equations presented are correct 0.9 

The physics symbols used are correct 0.8 
The physics terms used are correct 0.9 
The physics concepts presented are correct 0.9 
The animation presented is in accordance with the material 0.9 

The material presented in Interactive Multimedia is in accordance with 

developments in science. 

1.0 

The writing of sentences in interactive multimedia is in accordance with good 
and correct Indonesian language rules. 

0.9 

The language used in Interactive Multimedia can be understood clearly 1.0 

Average 0.9 

1 

0.9 

0.8 

0.7 

0.6 
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Within the angle of fabric substance, interactive media gets a normal score of 0.9 with 

an awfully substantial category. In interactive media, the fabric displayed is in agreement 

with the learning results, the substance of the fabric displayed is adjust and complete, the 

fabric displayed is in agreement with lifestyle and innovation, the fabric displayed has 

autonomously built understudy information, the material science conditions displayed are 

adjust, the material science images utilized are rectify, the material science terms utilized 

are redress, the material science concepts displayed are adjust, the activity displayed is in 

understanding with the fabric, the fabric displayed in mixed media is in agreement with the 

improvement of science, sentence composing is in agreement with Indonesian dialect rules, 

and the dialect utilized in intuitively mixed media can be clearly caught on. 

Table 3. Learning design 
Category Score 

The title presented is in accordance with the material 0.9 
Learning objectives are in accordance with learning outcomes 
Loading the syntax of the cognitive conflict-based learning model correctly 

0.9 
0.9 

Presentation of the preconception and misconception activation stages can reveal students' 
prior knowledge. 

0.8 

Presentation of cognitive conflict stages can trigger students to think deeply 0.8 

Presentation of the concept and equation discovery stage can lead students to discover 
concepts and equations. 

0.8 

Presentation of the reflection stage can reveal progress in student understanding. 0.8 

Materials and sample questions are in accordance with learning objectives 0.8 
Presenting phenomena according to real world context 0.9 
Facilitate in explaining physical phenomena scientifically 0.8 
Facilitate in explaining physical phenomena scientifically 0.8 

Facilitate students to interpret data and information 0.8 
The identity of the compiler is clearly stated 0.9 
Instructions for use are presented clearly and easily understood. 0.9 
Virtual laboratories can be used to obtain experimental data. 1.0 
Instructions for using the virtual laboratory are presented clearly and are easy to understand. 1.0 

The steps for processing and analyzing experimental data in the virtual laboratory are 
correct. 

0.8 

Each reference is listed in the Bibliography. 0.9 
Data tables can be used to input experimental resuly values 0.9 
The working steps in the virtual laboratory are presented well and are easy to understand. 1.0 

Average                 0.9 

 

In the aspect of learning design, multimedia gets an average score of 0.9 with a very 

valid category. In multimedia, the title is in accordance with the material, learning 

objectives are in accordance with the learning outcomes, multimedia already contains 

cognitive conflict syntax, namely, activation of preconceptions and misconceptions, 

presentation of cognitive conflict, discovery of concepts and equations, and reflection is 

appropriate, presentation of activation and preconceptions have revealed students' prior 

knowledge, presentation of cognitive conflict is enough to trigger students to think deeply, 

discovery of concepts and equations has led students in finding concepts and equations, 

reflection has revealed the progress of students' understanding, material and examples of 

problems are in according to the learning objectives, phenomena are in accordance with 

the learning objectives, multimedia has facilitated in explaining phenomena scientifically, 

designing investigations, and interpreting data and information, instructions for use have 

been presented clearly so that they are easy to understand, virtual laboratories can be used 

to obtain experimental data, instructions on virtual laboratories are clear and easy to 

understand, each reference is listed in the reference, and work steps in virtual laboratories 

are well presented and easy to understand. 
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Table 4. Visual communication display 
Category Score 

communication 

Basic navigation such as menu, close and back buttons work fine. 1.0 

The use of font types and letter sizes can be read well and clearly. 1.0 
The animation displayed can be observed well and clearly. 1.0 

The color combination of the animation displayed is proportional and 
attractive. 

1.0 

The animation displayed is able to visualize physical phenomena as they 
really are. 

1.0 

The color combination on the cover and each slide is proportional 1.0 
The animation displayed does not slow down the slide show. 0.9 
The cover display already shows the contents 1.0 

The layout and layout are proportional and attractive 0.9 
The instructions for use in displaying animations are correct and clear. 1.0 
The virtual laboratory display is proportional and attractive 1.0 

Average     1.0 

 
In the aspect of visual communication display, multimedia gets an average score 

of 1.0 with a very valid category. In the aspect of visual communication display, the use 

of basic navigation is functioning properly, the use of font type and font size can be read 

properly and clearly, the animation displayed can be observed properly and clearly, the 

color combination of the animation is proportional and interesting, the animation has 

visualized physics phenomena like the original, the color combination and cover of each 

slide is proportional, the animation displayed does not slow down the slide display, the 

cover display already shows the content, the layout and layout are proportional and 

interesting, the instructions for use are precise and clear, and the virtual laboratory 

display is proportional and interesting. 

Table 5 Software utilization 

Category 
Score 

utilization 

There is interactivity between users and the Multimedia Animation 
presented. 

1 

The presence of interactivity at the preconception and misconception 
activation stage 

0.9 

The presence of interactivity at the stage of presenting cognitive conflict 0.8 

The presence of interactivity in virtual laboratories 1 

There is interactivity at the reflection stage 0.9 

Interactive Multimedia uses a lot of supporting software in building it. 1 

The Interactive Multimedia developed is original work 1 

Interactive Multimedia is packaged completely into an Android APK without 
involving supporting software to open it. 

0.9 

Average 0.9 

 
Within the program utilization perspective, mixed media gets a normal score of 0.9 

with a really substantial category. In multimedia, there's as of now interactivity between 

clients and interactive media, there's as of now interactivity at the previously established 

inclination and misguided judgment actuation organize, introduction of cognitive clashes, 

virtual research facilities, and reflection, the interactive media created is as of now a 

unique work, mixed media has been bundled in its entirety into an android application 

without including other supporting computer program in opening it. Usually in agreement 

with investigate conducted by Ilahi et al., (2021) obtained an average validation of 

interactive multimedia based on cognitive conflict is 0.83 with a very valid category. In 

line with research conducted by (Ina & Mufit, 2022). where the results of interactive 
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multimedia validation are classified as very valid. This is supported by research conducted 

by Mufit et al., (2022) that the product made is declared valid if it meets the validity 

requirements if it contains content validity, construct validity, language validity, and 

display validity. 

 

Figure 7. One to one evaluation results 

Based on the figure, it can be seen that the normal esteem of each component on 

educating materials based on cognitive strife. The esteem of the ease of utilize 

component of interactive media is 88%, the esteem of the mixed media engaging quality 

component is 93%, the esteem of the mixed media productivity component is 87% and 

the esteem of the interactive media advantage component is 90%. Within the viewpoint 

of ease of utilize of mixed media, the normal of each indicator is 88% with an awfully 

tall common sense category. In mixed media, informational are simple to get it, the 

arrange of the fabric is simple to get it, the fabric is simple to get it, the route menu is 

simple to utilize, outlines / livelinesss / recordings are simple to get it, the introduction 

arrange of cognitive strife is simple to get it, the concept and condition revelation arrange 

has made a difference understudies discover information and data, the information 

handling steps in test exercises are simple to get it, the reflection arrange has uncovered 

students' understanding and science education abilities. 

In the aspect of multimedia attractiveness, an average of 93% was obtained with 

a very high level of practicality. In multimedia, the cover is attractive, the content display 

is attractive, the font type is attractive, and the illustrations/animations/videos are 

attractive. In the aspect of multimedia efficiency, an average of 87% was obtained with 

a very high practicality level category. In multimedia, it has streamlined learning time to 

be effective, multimedia has streamlined the cost of owning and using it, and multimedia 

can be used anywhere. In the aspect of the benefits of multimedia, an average of 90% 

was obtained with a very high practicality category. Multimedia can be used 

independently, multimedia makes it easier for students to understand concepts, 

multimedia can already train students' science literacy, and multimedia can train 

cooperation in learning. Thus, teaching materials based on cognitive conflict have a 

strong level of practicality. This is supported by research conducted by Mufida et al., 

(2016). Obtained the results of the level of practicality with a very high category. In line 

with research conducted by Fitri & Gusnedi, (2024) interactive multimedia tested at the 

one to one stage obtained a score of 85.1% with a practical category. According to 

research conducted by Mufit et al., (2023) shows that the use of cognitive conflict-based 

interactive multimedia can improve 21st century skills in students, seen from the results 

of validation and practicality which shows an average value of 0.865 with a valid category 

and 99.4 % with a very practical category. 
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Conclusion 

The preparation of interactive multimedia is designed referring to the syntax of the 

cognitive conflict model integrated with character animation. Character animation is made 

using Animaker application. The use of interactive multimedia in running quizzes is 

supported by the Ispring application. The science literacy indicators in the product have 

covered the components of content, context, competence, and attitude. In terms of 

software use, visual communication display, instructional design, and material content, 

the product based on cognitive conflict model combined with character animation and 

science literacy indicators on alternative energy material achieved validity with an average 

of 0.9. With a very practical category in terms of convenience, beauty, efficiency, and 

benefits, the average practicality is 88%. So it can be stated that this product is valid 

and practical to use. 
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