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Based on the 2017 survey by the Indonesian Internet Service Providers 

Association (APJII), a total of 143.26 million Indonesians have used 

the internet. This situation was exacerbated by the online learning 

process during the pandemic, which forced children to be exposed to 

digital devices more than they should, for more than 2 hours a day. 

However, digital devices can influence children's behavior. It is proven 

that 66 out of 100 children suffer from high levels of digital addiction. 

One of the reasons for the negative impact of digital devices on 

children is their one-way communication nature. This means that 

instructions come only from the device, while children absorb them 

without meaningful responses. In response to this issue, the service 

provider has created an interactive two-way game as an alternative 

form of entertainment for children. The game called "Numberpedia" is 

played using a projector aimed at a surface, allowing children to 

interact by touching the projected images. This Numberpedia game 

device was then donated and played at TK 10 Nopember in Surabaya 

as part of a community service project. The response from the children 

after playing the Numberpedia game showed that it has clear and 

engaging audiovisual elements and it sparked enthusiasm among the 

children to play it.  
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1. INTRODUCTION 

Technology has been widely used in various aspects of life today. For instance, mobile phones are a 

simple example of how technology has been utilized. However, technology is just a tool that can have a positive 

impact if used properly and a negative impact if not used properly. During the pandemic, various problems 

have arisen and influenced each other, including economic problems and the problem of gadget exposure for 

children. 

According to the 2017 survey by the Indonesian Internet Service Providers Association (APJII), 

143.26 million people or 54.68 percent of the Indonesian population use the internet. The age group with the 

highest internet usage is 13-18 years old (75.5%). Devices are the most widely used tools to access the internet, 

which is as much as 44.16% [1]. In a study conducted by Dwi Wulandari and Dilfera Hermiati, it showed that 

out of 100 children, 66 of them experienced high-level device addiction [2]. 

The situation was worsened by the Covid-19 pandemic that forced the teaching and learning process 

to be done online [3]. As a result, the exposure of devices to children, which ideally should be less than 2 hours 

per day, had to increase to more than 2 hours per day [3]. Whereas it has been proven that device exposure can 
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affect children’s behavior [4]. Some efforts have been made by various parties to overcome this problem, for 

example by facilitating internet access in public facilities in villages for children’s online learning needs [5], 

the use of e-learning [6], creating study group for children, and others. 

Several innovations have been made in the field of learning, such as the Gempytha Game Software as 

an innovation in Mathematics learning media [7], the Android-Based Mathematical Education Game "GESIT" 

[8]. These various game software were made to help learning during a pandemic, because it is proven that 

students and teachers have positive perceptions [9]. However, the interaction in the game does not involve the 

player's motor movements. This could actually have an impact in the form of gadget addiction. 

One of the reasons for the negative impact of electronic devices on children is their one-way 

communication and lack of interaction. This results in the child's skills being underdeveloped and slow. To 

address this issue, the author initiated the creation of an Interactive Projection Number Game called 

Numberpedia. Numberpedia is played with a projector aimed at a surface, allowing the child to interact by 

touching the numbers with their hands. It is hoped that Numberpedia will provide an alternative game with 

good interaction for children, thereby reducing the negative impact of electronic devices. 

As a form of concern for the community, and to see the response of children to the game Numberpedia, 

a community service activity was carried out together with the students of 10 Nopember Surabaya 

Kindergarten, some of whom are gadget addicts. The result was that the participants played the game with great 

enthusiasm and joy. 

The selection of digital game media Numberpedia for this service activity was carried out considering 

its good effectiveness. The method of counseling using interactive videos accompanied by demonstrations has 

been proven to increase knowledge and change behavior [10]. In addition, the use of interactive media has also 

been proven successful in community service activities such as dental health counseling using interactive video 

media [11]. Other servants have also used game media as a means of educating children about climate change 

[12]. 

 

2. METHOD 

Introduction of the player's hand in the game Numberpedia is done using Python. The player's hand 

image is captured by the camera, then the pattern or shape of the hand and its movement are detected. This 

hand movement is used as a controller in the game. There are many alternative methods for hand recognition, 

for example, using the Color Sorting method [13], Naive Bayes method [14], Deep Learning method [15] and 

other method. 

In this community service activity, the game used is Numberpedia that has been developed. The 

Numberpedia game is then directly implemented to the target users, they are students of 10 Nopember Surabaya 

Kindergarten. Their responses then observed to see the level of acceptance of this Numberpedia game. 

As shown in Figure 1, the process of conducting this community service activity begins with the 

planning phase, followed by project implementation, and finally the execution of the community service. 

 

Figure 1. The process of conducting community service 

 

The service provider starts this community service activity by carrying out planning, which consists 

of analyzing needs and conducting a literature study. This is done because interactive projection projects are 

still relatively new and few people are doing them. The needs analysis stage is carried out to clarify ideas, user 
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targets, target platforms, and other games that are used as references. 

The main idea of the Numberpedia Game is to create an educational game for children with a two-

way interaction approach, providing an alternative game for children with low negative impact. The interaction 

in Numberpedia is designed using interactive projection methods, displaying images using a projector that is 

aimed at a screen or wall, while players interact using their hands, which are detected through a camera. This 

will enable two-way interaction in the Numberpedia Game. 

The target users of Numberpedia are kindergarten-aged children who are in the process of learning 

numbers. In this community service activity, the Numberpedia game is played by students of 10 Nopember 

Surabaya Kindergarten. Meanwhile, the target platform for Numberpedia is Windows. 

Some game references for creating Numberpedia include Main Bersama Rupi: Mengenal Angka, 

Pinkfong Numbers Zoo, and Endless 123. Main Bersama Rupi: Mengenal Angka game has three modes of 

play. The first mode is learning numbers by giving players an audio-visual display of the numbers. The second 

mode presents players with two numbers with one audio, then the player chooses which number corresponds 

to the audio explanation. The third mode challenges players to match the visuals of several number cards. 

Pinkfong Numbers Zoo game introduces numbers in a fairly large range, namely from number 1 to 

100. However, those numbers are broken down by level, for example, level 1 introduces only numbers 1 to 5. 

While the next level introduces larger numbers. 

The Endless 123 game uses video games to introduce, match, and teach addition of numbers. 

However, this game appears to highlight more on the visual and attractive animations. 

After completing the needs analysis and obtaining game references, the development of this 

Numberpedia game was carried out. One thing that distinguishes Numberpedia from the other games is the 

interaction device used. Other games are generally based on mobile devices with touch screens as the 

interaction device, but Numberpedia uses hand gestures as the interaction device. These hand gestures are used 

to enhance two-way interaction during gameplay. The hand gesture interaction device in the Numberpedia 

game is created by implementing the OpenCV library. 

After the Numberpedia game was completed, the next phase is the community service implementation 

activity. The chosen community service partner is 10 Nopember Surabaya Kindergarten. The activity begins 

with a survey as well as coordination related to the community service activities with the partner. Next is the 

implementation of the community service, followed by post-service activities. Post-service activities include 

the handover of game device grants and the creation of a memorandum of understanding between the service 

provider and the partner. 

 

3. RESULTS AND DISCUSSION 

Numberpedia has two main menus, namely learning and playing. The Learning menu will display 

numerical learning for users, introducing numbers from 0 to 10, divided into four stages as shown in Figure 2. 

 
 

Figure 2. The process of community service implementation 

 

The introduction of numbers on the Learning menu consists of three ways. Firstly, the user is presented 

with a display in the form of a number, then asked to follow the writing flow of the number according to the 

given instructions (Figure 3). The second way is that the user will be given a visual of the number, as well as 

characters in the amount corresponding to the number. Users will be asked to count the number of characters 

by touching them (directing their fingers to the characters) one by one as shown in Figure 4. The third way is 

to match characters with numbers. Users will be presented with a number, as well as a number of characters 

that contain the number. Users will be asked to match the number with the corresponding character as shown 

in Figure 5. In the field implementation, the number recognition menu is not often conducted due to time 

constraints and the number of participants. 
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Figure  3. The first learning method, following the flow of writing numbers 
 

 

Figure 4. The second learning method, counting the number of characters 
 

 

Figure 5. The third learning method, matching characters with numbers 
 

The second menu is the Play Menu. In this Play Menu, users will be presented with bubbles containing 

numbers that continuously move randomly. Users are then asked to choose a number according to what is 

mentioned in the game. If the selected number is correct, the number bubble will burst and continue to search 

for the next number. The appearance of the Play Menu is as shown in Figure 6.  
 

Figure 6. Play menu interfaces 
 

At the beginning of the community service activities, the game was played together by several 

children. This was done because the Numberpedia game was created to be playable by more than one person, 

thus increasing the togetherness of the players. However, some of the younger players did not yet understand 

and were unwilling to obey the rules of the game, resulting in them blocking each other during gameplay, as 

shown in Figure 7. 
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Figure 7. Children play Numberpedia together, but they cover each other 

 

The issue of children covering each other while playing Numberpedia in groups led the service 

provider to decide that Numberpedia should be played one child at a time, taking turns. This decision was made 

considering that the children were quite enthusiastic and patiently waiting for their turn. 
 

 

Figure 8. One child plays the Numberpedia game 
 

To observe the children's response as players, the service provider then distributed a simple 

questionnaire to them after playing the Numberpedia game. The questionnaire consisted of six simple questions 

for the audiens with yes or no answers. The results of the questionnaire were then summarized in Table 1 

below. 
 

Table 1. Questionnaire Questions and Answers 

No Question 
Answer (Number of Respondents) 

Yes No 

1 
Is the game easy to 

play? 
45 Childern 5 Childern 

2 

Can all images 

displayed by the game 

be seen clearly? 

50 Childern 0 Childern 

3 
Can all audio in the 

game be heard clearly? 
47 Childern 3 Childern 

4 
Can all text in the game 

be read clearly? 
50 Childern 0 Childern 

5 Do you like the game? 48 Childern 2 Childern 

6 

Are you interested in 

playing a game that 

uses similar 

technology? 

50 Childern 0 Childern 

 

Based on the questionnaire data given to the players, it is evident that the majority gave positive 

responses to the Numberpedia game. Thus, according to the questionnaire provided, it can be said that the 

Numberpedia game has clear images, clear audible audio, clear visible text/fonts, and can generate interest 

among children. 

 

4. CONCLUSIONS AND RECOMMENDATIONS 

Based on the analysis and discussion in the previous section of this article, several conclusions can be 

drawn. First, the community service participants, namely the students of 10 Nopember Surabaya Kindergarten, 

were enthusiastic about playing the Numberpedia game. The Numberpedia game can be played easily, with 

clear images, audio, and text, and the majority of players liked the Numberpedia game. 
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The suggestion for next community service activities related to Game Numberpedia is to collaborate 

with more schools so that more children can try this game, and the impact can be observed. 

As for suggestions for the future development of the Numberpedia game, there are two main aspects: 

improving system stability and system development. The first improvement in system stability is related to the 

highly sensitive lighting for the hand recognition process. One possible method to address this issue could be 

improving the detected hand image quality [16] before proceeding with the recognition process. The second 

system improvement can be achieved by measuring the functionality level of the Numberpedia game to ensure 

it works well. One of the system testing methods that can be used is black box testing [17] [18], which has 

proven to be effective in testing a system. Lastly, it is recommended to evaluate the user interface of the 

Numberpedia game. User interface testing for games is commonly conducted and aims to improve the system, 

as has been done with other games [19]. 

The next development suggestion could be to implement IoT to control the camera for better user 

hand detection. Based on previous research, the implementation of IoT on cameras has been proven to be 

feasible [20], and can even be controlled through specific applications such as Telegram [21] and ThingSpeak 

[22]. If IoT is utilized, it is important to maintain the quality of the internet connection, which is one of the 

essential components of IoT. This can be done by analyzing the connectivity [23] for the appropriate network 

type to use or by automatically adjusting network settings [24]. 

 

5. ACKNOWLEDGMENTS 

Upon the completion of this community service article, we would like to express our utmost gratitude 

to Allah SWT, to the leaders of Politeknik Elektronika Negeri Surabaya (PENS), to the Research and 

Community Service Center of PENS, to the leaders and colleagues of the Applied Bachelor of Game 

Technology (PENS), and to the younger student members of the community service. 

 

REFERENCES 

[1] Daon001, “Kecanduan Gawai Ancam Anak-anak,” Kominfo, Jul. 23, 2018. 

[2] R. Wulandari, “Rancang Bangun Pengukur Suhu Tubuh Berbasis Arduino Sebagai Alat Deteksi 

Awal Covid-19,” Pros. SNFA (Seminar Nas. Fis. dan Apl., vol. 5, pp. 183–189, 2020, doi: 

10.20961/prosidingsnfa.v5i0.46610. 

[3] N. Nabila, E. I. Pramesti, and A. Sudaryanto, “Pengaruh Penerapan G-Suite bagi Perkembangan 

Pembelajaran di SMAN 1 Kalidawir Sidoarjo,” J. Manaj. dan Ilmu Adm. Publik, pp. 329–332, Apr. 

2022, doi: 10.24036/jmiap.v3i4.366. 

[4] J. F. Yusuf and R. Destiwati, “Pengaruh Gadget Terhadap Perilaku Anak Selama Masa Pandemi 

Covid-19 Pada Siswa Kelas 2-4 Di Sekolah Dasar Islam Terpadu Anni’mah,” in E Proceeding of 

Management, Oct. 2021, pp. 7062–7070, [Online]. Available: https://annimah.sch.id. 

[5] A. Kridoyono and A. Sudaryanto, “Pengembangan Jaringan Internet Sebagai Pendukung Sarana 

Belajar Dari Rumah Di Desa Karang Widoro Kabupaten Malang,” J. Sci. Soc. Dev., vol. 5, no. 1, 

2022. 

[6] Nuriansyah F, “Efektifitas Penggunaan Media Online Dalam Meningkatkan Hasil Belajar Saat Awal 

Pandemi Covid-19,” J. Pendidik. Ekon. Indones., vol. 1, no. 2, pp. 85–90, May 2020. 

[7] N. Nurmitasari and D. Artha Putri, “Media Pembelajaran Gempytha Sebagai Inovasi Pembelajaran 

Matematika Di Era Pandemi,” J. e-DuMath, vol. 7, no. 2, pp. 58–70, 2021. 

[8] R. Adawiyah and L. N. Safrida, “Pengembangan dan Sosialisasi Game Edukasi Matematika Berbasis 

Android ‘GESIT’ sebagai Alternatif Media Pembelajaran pada Masa Pandemi COVID-19,” JPKMI 

(Jurnal Pengabdi. Kpd. Masy. Indones., vol. 2, no. 2, pp. 83–92, May 2021, doi: 

10.36596/jpkmi.v2i2.134. 

[9] L. D. Pratama, W. Lestari, and I. Astutik, “Efektifitas Penggunaan Media Edutainment Di Tengah 

Pandemi Covid-19,” AKSIOMA J. Progr. Stud. Pendidik. Mat., vol. 9, no. 2, Jun. 2020, doi: 

10.24127/ajpm.v9i2.2783. 

[10] Soekidjo Notoatmodjo, Promosi  Kesehatan  Teori  dan  Aplikasi. Trinika Cipta, 2005. 

[11] K. Patrolina Sihombing and I. Syafriani, “Upaya Peningkatan Motivasi Anak Menggunakan Media 

Promosi Video Interaktif di Panti Asuhan Lima Bintang Helvetia Medan,” 2023, doi: 

10.33860/pjpm.v4i2.1719. 

[12] W. R. E. Tumanggor, I. Chahaya, and R. Nurhasanah, “Upaya Mitigasi dan Adaptasi Perubahan 

Iklim melalui Media Permainan Anak Atteropoly kepada Anak Usia Sekolah Dasar,” Poltekita J. 

Pengabdi. Masy., vol. 4, no. 1, pp. 75–85, Jan. 2023, doi: 10.33860/pjpm.v4i1.1567. 

[13] A. P. Sanjoto, “Rancang Bangun Alat Penyortir Buah Kopi Menggunakan Raspberry Dengan Metode 

Colour Sorter,” Surabaya: Program Studi Teknik Informatika Fakultas Teknik Universitas 17 

Agustus 1945 Surabaya, 2019. 

[14] E. Ronando and A. Sudaryanto, “Sistem Pengenalan Pola Huruf Braille Berbasis Audio 

Menggunakan Metode Naïve Bayes,” J. Ilmu Komput. Dan Desain Komun. Vis., vol. 3, no. 1, pp. 

https://doi.org/10.20961/prosidingsnfa.v5i0.46610
https://doi.org/10.24036/jmiap.v3i4.366
https://doi.org/10.36596/jpkmi.v2i2.134
https://doi.org/10.24127/ajpm.v9i2.2783
https://doi.org/10.33860/pjpm.v4i2.1719
https://doi.org/10.33860/pjpm.v4i1.1567


Learning Number Game with Interactive Projection …. 

Vol. 6, No. 4, November 2023  7 

43–52, 2018, [Online]. Available: https://journal.unusida.ac.id/index.php/jik/article/view/44. 

[15] A. A. Rahmadi and A. Sudaryanto, “Visual Recognition Of Graphical User Interface Components 

Using Deep Learning Technique,” J. Ilmu Komput. dan Inf., vol. 13, no. 1, p. 35, 2020, doi: 

10.21609/jiki.v13i1.845. 

[16] A. Sudaryanto, “Inpanting Citra Biner Menggunakan Metode Modus Matrik,” J. Has. Penelit. LPPM 

Untag Surabaya Januari, vol. 03, no. 01, pp. 22–26, 2018, Accessed: May 11, 2023. [Online]. 

Available: https://jurnal.untag-sby.ac.id/index.php/jhp17/article/view/1217. 

[17] Muhammad Fatih Yordani and Aris Sudaryanto, “Pengujian Sistem Monitoring Listrik Berbasis 

NodeMCU Menggunakan Blackbox Testing,” J. INFOTRON, vol. 1, no. 1, pp. 6–15, 2021, 

Accessed: May 11, 2023. [Online]. Available: 

http://riset.unisma.ac.id/index.php/INFOTRON/article/view/11331/10474. 

[18] Achmad Azrul Dean Haris, A. Sudaryanto, and D. H. Sulistyawati, “Uji Fungsional Sistem Pengukur 

Suhu Tubuh Berbasis Arduino Dengan Metode Blackbox Testing,” INFOTRON, vol. 1, no. 1, pp. 

31–35, May 2021, [Online]. Available: www.journal.unisma.ac.id:8080/index.php/infotron. 

[19] A. Sudaryanto, B. Adinda, H. Kano Sukamto, K. Vallerie Hartono, S. Bintang Yoda, and T. 

Satyawira Pratiwi, “Development Of A Shooter Game Control System On A Desktop-Based 

Interface Using Arduino Uno And Imu Sensors,” Prevenire, vol. 2, no. 1, 2023, doi: 

10.58330/prevenire.v2i1.165. 

[20] A. Kridoyono, A. Sudaryanto, D. Sasongko, and A. D. Harianto, “Analytics Of Espcam On Arduino-

Based Automatic Clothesline Protectors,” JIP (Jurnal Inform. Polinema), vol. 9, no. 1, pp. 67–74, 

Nov. 2022. 

[21] A. Sudaryanto, D. Sasongko, A. Kridoyono, R. P. N. Budiarti, S. T. Mahadewi, and F. A. Arvianto, 

“ESPCam Control Using Telegram on ESP32 Microcontroller-Basecurity Camera Systems,” Appl. 

Technol. Comput. Sci. J., vol. 5, no. 2, pp. 21–32, Dec. 2022, doi: 10.33086/atcsj.v5i2.3760. 

[22] A. Sudaryanto, M. R. Udin, A. Kridoyono, and M. Sidqon, “Desain Sistem Monitoring Sisa Pakan 

Menggunakan Sensor Ultrasonik Pada Alat Pemberi Makan Ikan Otomatis,” J. Fokus Elektroda  

Energi List. Telekomun. Komputer, Elektron. dan Kendali), vol. 7, no. 1, p. 23, Feb. 2022, doi: 

10.33772/jfe.v7i1.23562. 

[23] A. A. Setya and A. Sudaryanto, “Analisa Konektivitas Jaringan IPSEC Dan OpenVPN Pada Jaringan 

Berbasis IP Dinamis,” Informatics, Electr. Electron. Eng., vol. 1, no. 2, p. 56, Sep. 2021, doi: 

10.33474/infotron.v1i2.11422. 

[24] K. D. Perkasa, A. Sudaryanto, and E. D. Hartono, “Pengujian Bandwidth Pada Sistem Setting 

Bonding Mikrotik Otomatis Menggunakan Library Paramiko,” Informatics, Electr. Electron. Eng., 

vol. 1, no. 1, p. 1, Jun. 2021, doi: 10.33474/infotron.v1i1.11215. 

 

 

https://doi.org/10.21609/jiki.v13i1.845
https://doi.org/10.58330/prevenire.v2i1.165
https://doi.org/10.33086/atcsj.v5i2.3760
https://doi.org/10.33772/jfe.v7i1.23562
https://doi.org/10.33474/infotron.v1i2.11422
https://doi.org/10.33474/infotron.v1i1.11215


oid:3618:43976910Similarity Report ID: 

3% Overall Similarity
Top sources found in the following databases:

3% Internet database 1% Publications database

Crossref database Crossref Posted Content database

3% Submitted Works database

TOP SOURCES

The sources with the highest number of matches within the submission. Overlapping sources will not be
displayed.

1
researchgate.net <1%
Internet

2
Politeknik Negeri Bandung on 2023-01-18 <1%
Submitted works

3
sersc.org <1%
Internet

4
journals.itb.ac.id <1%
Internet

5
ijeecs.iaescore.com <1%
Internet

Sources overview

https://www.researchgate.net/publication/365071634_Implementasi_aplikasi_digital_marketing_sebagai_strategi_penjualan_untuk_meningkatkan_kinerja_pendapatan_UMKM_di_wilayah_Cisaranten_Kulon
http://sersc.org/journals/index.php/IJAST/article/download/22470/11368/
https://journals.itb.ac.id/index.php/sostek/article/view/20169
https://ijeecs.iaescore.com/index.php/IJEECS/article/download/19792/13518

