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Abstract 

This study aims to produce a design for developing a computer-based blood circulation educational game as a 

medium for learning biology in class VIII Junior High School. The research method used is a research and 

development (R&D) method using a 4-D Thiagarajan development model, namely Define, Design, Development, 

and Dissemination. The feasibility assessment uses a validation sheet with a Likert scale. Data analysis used 

descriptive qualitative analysis. This research was conducted in 3 public schools and 2 private schools located in 

Samarinda. The results of the feasibility of this computer-based educational game were validated by 5 experts, 

namely 1 game expert, 1 learning media expert, 1 material expert, 1 linguist, and 1 education practitioner. 

learning is very feasible to use in learning science biology SMP class VIII with a percentage of 94%. 

Meanwhile, teacher learning outcomes were obtained by 81% in the very appropriate category, and student 

responses assessing this educational game with a percentage of 91% in the very appropriate category. This 

computer-based educational game is designed for learning media that can be used by teachers in learning with 

student-centered learning management. 
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1. Introduction 

Computer systems can convey learning directly to students by involving them in the learning process. There are 

many methods offered by CAI (Computer Assisted Instruction), one of which is learning games [4]. The purpose 

of learning games is to control learning experiences that provide learning facilities to increase students' abilities 

through educational games.  According to Rusadi, Game-Based Learning can be used as a way to increase the 

effectiveness of learning and allow students to be directly involved in teaching materials in a fun and dynamic 

way. . Educational games are games designed or created to stimulate the mind, including improving concentrate 

and solve problems. This means that educational games can be intended for students in elementary, middle, or 

college. This is caused by the tendency of someone who likes games or games [5]. Educational games are games 

that contain educational content. Education can be in the form of instilling positive characters in children, learning 

school materials, learning religious materials, cultural values, introducing technology and culture. Educational 

games must continue to be developed so that if children only play games that do not contain an educational 

value, it is feared that it will hurt a negative impact on their future [6]. Therefore, it is mandatory for the 

community, especially teachers, to innovate in developing media learning that can attract students' interest in the 

future. 

From the above background, a computer-based blood circulation educational game was designed as a learning 

medium for Biology Science for Junior High School Class VIII on the concept of the human circulatory system. 

2. Method 

This research is a Research and Development (R&D) research to produce a new product, namely a computer-

based Blood Circulation Educational Game as a science learning medium for Class VIII SMP. This research 

procedure uses the Thiagarajan research and development model [3] known as 4D which is an extension 

from Define, Design, 

Development, and Dissemination. In this study, the researchers only carried out the stages to Develop, especially 

to the product validation stage by experts. The steps for using the Thiagarajan model can be seen in the following  
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Figure 1:  4D Research and Development Steps Thiagarajan (Sugiono, 2017). 

The type of data obtained is qualitative data obtained from the needs analysis instrument and the feasibility 

instrument. The instrument used is a needs analysis instrument, a product feasibility instrument. The data 

analysis technique used in this development research is a quantitative technique. Data obtained from the 

validator and analyzed descriptively qualitatively and used as a reference to revise the product made, to produce 

a decent product. The product design developed was assessed by 5 validators using a validation sheet. The 

results of the assessment of all aspects of the validation are measured using a Likert Scale In this research and 

development, the answers to the instrument items are classified into five choices or indicators. Each choice or 

indicator that is measured is given a score on a scale of 1-5, namely 5 (very feasible), 4 (adequate), 3 (less 

feasible), 2 (not feasible), 1 (very inappropriate). Then the next step is to assess the feasibility of a learning media 

to be implemented in science subjects Biology the concept of the circulatory system in humans in class VIII 

junior high school . After the data is obtained, to see the weight of each response and calculate the average score 

with the following formula: [1] 

 

X = ∑ X 

 

n 

Description : 

X : average score 

n : number of appraisers 

𝑥 : total score of each 
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Then the formula for the percentage of results can be calculated by the following formula: Result = total score 

Earned X 100 % 

Maximum score 

The results of the calculation of the feasibility of computer-based educational games as learning media are then 

categorized based on the qualitative criteria of the feasibility test [2] 

Table 1: Feasibility Criteria. 

 

Source : Arikunto (2009) RESULTS AND DISCUSSION 

A. Definition stage At this stage 

what is done is a needs analysis, namely student analysis, teacher analysis, and analysis of learning materials. From 

the needs analysis obtained in the field, students' opinions about learning media using computer-based educational 

games, only about 30% of students have ever seen biology subject matter taught using games, while 69% of 

students have never seen biology subject matter taught using games, 1% have not. answered About 87% of students 

thought that learning to use educational games could increase their interest or interest in learning, 43% of teachers 

stated that the material on the circulatory system is quite difficult to teach students. In addition, the learning media 

that is often used by teachers is 57% using a torso/model/lab material tool. / props, while for computer-based 

educational game media it has never been used. Based on the definition stage, it is concluded that the learning 

media created is the development of computer-based educational games and the material to be delivered is the 

human circulatory system. This educational game is named "Blood Circulation" 

B. Design Stage At this stage 

the design of a computer-based “blood circulation” educational game is carried out. This is the front page of a 

computer-based blood circulation educational game. 
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Figure 2:  Main Page. 

This educational plan consists of : 

1) KD contains basic competencies, core competencies, and learning objectives 

 

Figure 3: KD Content View. 

2) The material contains blood, heart and blood vessels and spleen, circulatory disorders, and diseases 

 

Figure 4: Front View of Material Selection. 

3) The play, contains games about the function of blood cells and how they circulate 
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Figure 5: One of the Gameplay Views in the menu MAIN MAIN. 

 

4) Quiz, contains questions related to the material of the circulatory system. 

 

Figure 6:  QUIZ Content. 

5) The profile, contains the name of the developer of the educational game idea and the name of the mentor 

 

Figure 7:  Profile Content. 

6) Exit, which is the menu to end the educational game. 

To make it easier and more interesting, this Blood Circulation educational game is equipped with a Manual 
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Book as a user manual so that it can be used for teachers and students, and packaged to make it more interesting. 

As for the appearance of the packaging and contents of the Educational Game product in the packaging box 

 

Figure 8:  Manual/Instruction Book and Packaging. 

C. Development Stage 

In the development stage the product validation stage, teacher review assessments, and student responses 

to the development of this computer-based Blood Circulation Educational Game were carried out. The product 

validation 

consists of 5 validators, namely 1 Game Expert Validation, 1 Learning Media Expert Validation, 1 Material 

Expert Validation, 1 Language Expert Validation, and 1 Education Practitioner Validation. Product Validation 

Results in Initial research in the form of 

Table 2: Preliminary Results of Expert Team Validators. 

No Validation score in percent (%) Qualitative Criteria 

1. Game Quality 78 % worthy 

2. Quality of Learning Media 49 % quite worthy 

3. Material Quality 60 % quite worthy 

4. Language Quality 82 % very worthy 

5. Education quality 70 % worthy 

Source: Research Result 2019 



International Journal of Sciences: Basic and Applied Research (IJSBAR) (2022) Volume 62, No  1, pp 69-78 

76 

 

 

Figure 9:  Graph of Validator Team’s Overall Initial Validation Result. 

the development of this computer-based educational game is presented in the following table 

Table 3:  Final Result of Expert Team Validator. 

No Validation score in percent (%) Qualitative Criteria 

1. Game Quality 93 % very worthy 

2. Quality of Learning Media 95 % very worthy 

3. Material Quality 100 % very worthy 

4. Language Quality 98 % very worthy 

5. Education quality 90 % very worthy 

Source: Research Result 2019 

 

Figure 10:  Graph of Validator Team’s Overall Final Validation Result. 

The feasibility value of educational games as learning media for the initial product from the entire expert team is 

66% in the appropriate category and after revisions, the final product feasibility value from the entire expert team 

increases to 94% in the very feasible category. This can be seen in the following graph 
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Figure 11: Educational Game Feasibility Result. 

For teachers, specifically for science teachers, 7 teachers who filled out the teacher review questionnaire, after 

observing and trying the educational game product... and the results of the teacher's study got 81% very good 

category. The student response was done by directly trying the educational game on a laptop or computer and 

being given a student response questionnaire, 12 students tried and filled out the educational game questionnaire, 

and the results got 91% very feasible category. The results of the teacher's assessment and student responses can 

be seen in the graph below 

 
 

 

Figure 12:  Result Recapitulation Graph of Teacher Assessment and Student Response. 

 

The existence of technology is very useful in supporting the learning process and for child development has a 

positive impact, but currently when compared to existing games, games that contain school education are very 

few [7]. Educational games are one type of learning media that are used to provide teaching, increase the 

knowledge of users through unique and interesting media [5]. Games have a positive effect on learning because 

games provide direct experience from the users involved and based on McLaren Research (2017) it is explained 

that learning is more fun and students have a better understanding, so they can solve problems better after using 

educational games [8] This blood circulation educational game was created with a specific purpose as an 

educational tool to get to know more closely how the function of blood cells and the course of blood circulation 

in the human body. This educational game can be used as a computer-based educational learning media to add 
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learning media for teachers in providing learning. 

3. Conclusion 

The development of this computer-based Blood Circulation Educational Game is designed to increase students' 

learning motivation and learning outcomes, as well as improve their higher-order thinking skills and their 

insights to develop and help students acquire the skills to find answers/solutions in understanding the concept of 

blood circulation. The results of the feasibility assessment which were validated by 5 expert validators, as well 

as the teacher's review and student responses were very feasible. 

4. Suggestion 

This computer-based educational game can be further developed with other learning materials, and can be 

developed into an Android-based game 

References 

[1] Ernawati, Iis & Suhardiyono, Totok, 2017 : Uji Kelayakan Media Pembelajaran Interaktif pada Mata 

Pelajaran Administrasi Server, Elinvo (Electronics, Informatics, and Vocational Education), Vol. 2, No. 

2, Hal. 204- 210 

[2] Arikunto, Suharsimi & Safruddin A.J., Cepi, 2009 : Evaluasi Program Pendidikan, Jakarta, Bumi 

Aksara. 

[3] Sugiyono, 2017 : Metode Penelitan dan Pengembangan Research and Development /R&D, cetakan 

ke 3, Ed.Suryandari, Yogyakarta, Alfabeta 

[4] Yaumi, Muhammad, 2018 : Media dan Teknologi Pembelajaran, Makasar, Prenadamedia 

[5] Fitri, R & Yogica, R, 2018 : Validitas Game Edukasi Klasifikasi Tumbuhan Berbasis Permainan Koa 

Sebagai Media Pembelajaran Biologi, J.Pedagogi Hayati, Vol.1 No. 2 : 33-41, ISSN.2503-0752 e-ISSN : 

2579-4132 

[6] Rokhman, N & Ahmadi, F, 2020 : Pengembangan Game Edukasi Si Gelis berbasis android untuk 

meningkatkan kosa kata Bahasa Inggris Siswa, https://journal.unnes.ac.id/nju/index.php/edukasi, vol. 

14 issue 2: 166- 175 

[7] Rakimahwati, R & Roza, D, 2020 ; Developing Of Interactive Game Based On Role Play Game To 

Improve The Reading Abilities, Journal of Nonformal Education, vol.6 no.2 : 193-201 

[8] Arifah, Risqi Ervera Nur, dkk, 2019 : Pengembangan Game Edukasi Bilimatika untuk meningkatkan 

hasil belajar siswa pada mata pelajaran Matematika kelas 1 SD, JTIIK, Vol. 6, no. 6, hal : 617-624 

https://journal.unnes.ac.id/nju/index.php/edukasi

