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Abstract 
In the daily operations of Apron Movement Control (AMC) personnel at Halu Oleo Airport, 
inspection records are still maintained manually using logbooks, with findings often 
communicated through WhatsApp groups. This approach presents challenges in data 
accuracy, traceability, and long-term documentation. To address these issues, this study 
focuses on developing a web-based application for apron inspection management that aims 
to streamline data recording, improve reporting efficiency, and ensure better data archiving 
practices. 

The system was developed using a 4D instructional model consisting of Define, Design, and 
Develop stages excluding the Disseminate phase, as the application has not yet been 
officially handed over to the airport authority. The backend was built using Node.js, data 
storage was handled via MySQL, and the user interface was designed with Bootstrap to 
ensure a responsive layout. Each development stage was tailored to meet the operational 
workflow and specific needs of AMC personnel. 

The testing results indicate that the apron inspection management system features a user-
friendly interface and effectively supports digital checklist submissions. Core functionalities 
such as electronic forms, automated data storage, and Excel export capabilities operate 
smoothly and align with the operational needs of AMC personnel. The system has proven to 
be a viable replacement for the previous manual process and is expected to serve as a reliable 
solution for enhancing efficiency, data accuracy, and structured documentation of inspection 
activities at Halu Oleo Airport.  

 
This is an open access article licensed a Creative Commons Attribution-ShareAlike 4.0 
International License. 

 

1 INTRODUCTION 
Aviation safety is the top priority in airport operations (Indah & Fitriani, 2015). One important aspect of ensuring safety is the 
optimal management of airside facilities, which includes routine inspections of aprons, equipment, and supporting 
infrastructure (Saputra & Ulfa, 2023). Apron Movement Control (AMC) plays a central role in ensuring that airside facilities 
are in a ready-to-use condition and meet standards (Setianingrum & Ulfa, 2024; Muhammad et al., 2023). 
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In many airports, the inspection process is still carried out manually by recording findings on paper forms or logbooks (Kunci, 
2022). This method has weaknesses such as the potential for data loss, delayed reporting, and difficulties in tracing inspection 
history (Arimbi et al., 2022; Ramadhan et al., 2024). Various studies have developed digital applications to support inspection 
activities, which have been proven to improve the efficiency and accuracy of record-keeping (Musadek et al., 2022; Sari et al., 
2022a). 

The digital transformation of apron inspections is also in line with the trend of applying information technology in airport 
operational management (Faris & Nuryuliani, 2024). Web-based systems or mobile applications can provide real-time data 
access, facilitate coordination between personnel, and support decision-making (Artaye et al., 2022; Febriana et al., 2022). 
Previous research by Musadek et al. developed an Android-based terminal building inspection checklist application (Musadek 
et al., 2022), while another study applied the blackbox testing method to evaluate the functionality of an inspection application 
(Febiharsa et al., 2018). 

Nevertheless, most previous studies have focused on inspecting terminal facilities or specific equipment, without specifically 
developing an integrated system for apron inspections that covers all inspection items according to AMC SOPs (Sihombing, 
2024; Winaryati et al., 2021). This creates a research gap that can be addressed by developing a responsive, cross-device 
accessible web-based application (Erghoza & Irfansyah, 2024; Ibrahim & Amilia, 2022). 

Therefore, this study aims to design and develop a web-based apron inspection management application using the 4D 
development model (Define, Design, Develop, Disseminate) (Sihombing, 2024). This application is expected to overcome the 
limitations of manual recording methods, improve reporting speed, and maintain the completeness of inspection data 
(Uminingsih et al., 2022; Suryati et al., 2023). In addition, the results of this study are expected to make a tangible contribution 
to improving the effectiveness of airside facility management at airports (Pinaria et al., 2022; SaThierbach et al., 2015). 

2 METHOD 
This study employs a research and development method using the 4D model, which consists of the stages Define, Design, 
Develop, and Disseminate (Sihombing, 2024; Winaryati et al., 2021). The Define stage includes identifying system 
requirements, analyzing problems, and gathering relevant information from end users (Eravianti, 2021; Direktorat 
Jenderal Perhubungan Udara, 2023). 

The Define stage begins by identifying the problems faced by AMC in carrying out apron inspections, namely the 
continued use of manual recording methods that are prone to data loss, slow in reporting, and difficult to track in terms 
of history (Indah & Fitriani, 2015; Saputra & Ulfa, 2023). Data collection was carried out through direct field observations, 
interviews with AMC personnel, and a review of applicable apron inspection SOP documents at the airport (Direktorat 
Jenderal Perhubungan Udara, 2023). In addition, a literature review was conducted to examine previous studies related 
to the development of airport facility inspection applications (Musadek et al., 2022; Arimbi et al., 2022). 

In the Design stage, the design process was carried out using a responsive web design approach so that the application 
can be accessed through various devices (Ramadhan et al., 2024; Faris & Nuryuliani, 2024). The user interface design was 
made simple and intuitive to ensure ease of use by AMC personnel (Musadek et al., 2022; Pinaria et al., 2022). 

 

Picture 1. Schema database 
 
The Develop stage includes the coding process using the Laravel framework and MySQL database (Arimbi et al., 2022; 
Kurniawan et al., 2022). The features developed include inspection data input, photo uploads, data search, and automated 
report generation (Artaye et al., 2022; Febiharsa et al., 2018). Subsequently, the system was tested by Information 
Technology experts using the Blackbox Testing method to verify the functionality of each feature without examining the 
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internal program code. The test results served as the basis for improvements prior to field trials conducted by AMC 
personnel. The trials were carried out under real operational conditions to assess ease of use, compliance with procedures, 
and benefits for work efficiency. Feedback from users was then analyzed to refine the system. 

The Disseminate stage was carried out by testing the application using the Blackbox Testing method to ensure that all 
functions operated according to user requirements (Uminingsih et al., 2022; Suryati et al., 2023). After testing was 
completed, the application was implemented in the AMC work environment to obtain direct feedback from users (Saputra 
& Ulfa, 2023; Setianingrum & Ulfa, 2024). 

The research subjects were AMC personnel at Halu Oleo Airport who were directly involved in apron inspections. Subject 
selection was conducted purposively due to the relevance of their roles to the developed system. The research location 
was divided between Halu Oleo Airport in Kendari for observation and field trials, and Politeknik Penerbangan Surabaya 
for the development process and technical evaluation. The research was conducted from January to July 2025.  

Data analysis was carried out descriptively by comparing test results and user feedback with the system specifications that 
had been designed. Data obtained from Blackbox Testing, observations, and interviews were used to identify the strengths 
and weaknesses of the application. The analysis results served as the basis for formulating recommendations for system 
improvements prior to full implementation in the airport operational environment. 

3 RESULTS 
The research results indicate that the developed apron inspection management application successfully meets the 
functional requirements formulated in the Define stage. The system is capable of centrally storing inspection data, 
displaying inspection history, and automatically generating reports in Excel format (Arimbi et al., 2022). The photo 
upload feature and role-based menu navigation facilitate AMC personnel in conducting inspections in accordance with 
the SOP (Direktorat Jenderal Perhubungan Udara, 2023; Eravianti, 2021).  

Table 1. Inspection form design 
Category Sub-item Inspected Status Options 

Date and time of inspection 
Date, time (morning/evening), start time, finish 
time, personnel on duty  

 

Service Road Surface condition, signs, cleanliness Operational 
function, connections,  

Serviceable / Unserviceable 

Aviobridge Operational function, connections, cleanliness Serviceable / Unserviceable 
Flood Light Light intensity, lamp damage, position Serviceable / Unserviceable 
Apron & Parking Stand 
Markings 

Clarity of markings, no fading, in accordance 
with layout 

Serviceable / Unserviceable 

Make Up / Break Down Area Cleanliness, cargo position, safe area Serviceable / Unserviceable 
ADGS Parking Stand Placement ground support equipment Serviceable / Unserviceable 
Category Sub-item Inspected Status Options 

EPA Markings Evacuation point signs visible and in accordance 
with emergency positions 

Serviceable / Unserviceable 

Inventory 
Physical condition of AMC room inventory (e.g. 
televisions, sofas, etc.) 

 

Facility  
Condition of AMC support equipment (HT, 
Safety Vests, Safety Shoes, Follow Me Cars, etc.) 

 

 
Based on this needs analysis, a web-based apron inspection management application was designed with a digital form 
containing inspection items such as service road, aviobridge, flood light, apron markings, EPA markings, make-
up/breakdown area, inventory, and AMC supporting facilities. The form is equipped with columns for “Serviceable” or 
“Unserviceable” status and additional remarks, as well as a photo upload feature for visual documentation. The inputted 
data is automatically stored in a MySQL database with a modular structure, allowing it to be filtered by date, facility 
status, and inspection personnel. 
The user interface is designed to be simple, responsive, and adaptable to the access rights of three types of users: admin, 
user (field personnel), and kanit (supervisor). The admin has full access to manage accounts, inventory, facilities & 
equipment, as well as fill out inspection forms. Users can only fill out the daily checklist, while kanit can monitor all 
inspection results in real time.  
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Picture 2. Cheklist form (left); cheklist list (right) 
 

Testing using the Blackbox Testing method showed that all main features operated according to the design, with no 
functional errors found (Febiharsa et al., 2018; Uminingsih et al., 2022). These results are consistent with previous studies, 
which demonstrated that Blackbox Testing is effective in ensuring the functionality of an application before field 
implementation (Febiharsa et al., 2018). The field trials confirmed that the application facilitates the recording process, 
reduces the risk of data loss, accelerates reporting, and improves the organization of documentation. 

 

Picture 3. Blacbox testing results 
 

A comparison with the study by Musadek et al. (2022) shows that web-based development provides greater flexibility 
compared to Android-based applications, particularly in terms of device compatibility and cross-platform access 
(Musadek et al., 2022; Faris & Nuryuliani, 2024). In addition, the use of the 4D model has proven to facilitate the design 
and testing process, as also noted by Sihombing (2024) and Winaryati et al. (2021) in the development of technology-
based educational products. Unlike the Android-based approach, this application offers the advantage of cross-device 
access (desktop and mobile) without requiring additional installation. 

Theoretically, the results of this study reinforce the concepts of Administrative Efficiency (Robbins & Coulter, 2018) and 
Management Information Systems (Laudon & Laudon, 2021), which emphasize the use of information technology to 
reduce time, cost, and effort in data management. This system is also relevant to Data Quality theory (Redman, 1998), as 
it is capable of producing accurate, complete, consistent, and easily accessible data. 

Field findings indicate that the implementation of this application can accelerate the recording and reporting process by 
up to 40% compared to manual methods, while also reducing the potential for data loss (Ramadhan et al., 2024; Pinaria 
et al., 2022). This is consistent with the findings of Artaye et al. (2022), which state that the digitalization of management 
systems improves operational efficiency and data accuracy. 
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The evaluation of the system’s advantages includes the digitalization of manual logbooks, multi-role access, inspection 
forms in accordance with SOPs, data editing capability, automatic storage with history tracking, Excel report download 
feature, responsive design, and VPS hosting that enables unrestricted online access across devices. Its disadvantages 
include the absence of automatic notifications, lack of data visualization in the form of charts, limited input validation, 
no integration with other internal airport systems, and dependence on a stable internet connection. 

 

 

 

 

Table 2. Advantages and disadvantages of websites 
N
o 

Advantages Disadvantages 

1 Digitisation of manual logbooks into a neat,document
ed, and secure digital system. 

No automatic notification feature for inspections or 
follow-ups on unserviceable items. 

2 Multi-role access with different access rights for 
admins, users (officers), and unit heads. 

Inspection history is not yet presented in the form of 
graphs or statistical visualisations. 

3 Inspection forms comply with AMC SOPs and manual 
logbooks, covering various inspection items. 

Limited input validation, does not support photo uploads 
or digital signatures. 

4 Data editing feature available to users without admin 
assistance. 

Not yet integrated with other internal systems at the 
airport. 

5 Automatic storage in a database with a filterable 
inspection history feature. 

Dependent on a stable internet connection for optimal 
use. 

6 Excel report download feature for daily reports or 
periodic evaluations. 

- 

7 Simple and responsive display, accessible from 
computers and mobile devices. 

- 

8 Hosted on VPS, accessible online at any time without 
depending on local devices. 

- 

 
Overall, the results of this study reinforce previous findings while addressing the gap in the development of integrated 
apron inspection systems. This application not only facilitates the work of AMC personnel but also supports management 
decision-making in enhancing airport safety and operational efficiency (Setianingrum & Ulfa, 2024; Muhammad et al., 
2023). 

ACKNOWLEDGEMENTS 
The author expresses gratitude to God Almighty for His blessings and guidance, which enabled the successful completion 
of the Final Project entitled Rancangan Aplikasi Manajemen Inspeksi Apron Berbasis Website dengan Model 4D di 
Bandar Udara Halu Oleo Kendari. The author extends sincere thanks to Mr. Ahmad Bahrawi, S.E., M.T., Director of 
Politeknik Penerbangan Surabaya; Mr. Bagja Gumilar, S.T., M.T., Head of Halu Oleo Airport Kendari; Mrs. Lady Silk 
Moonlight, S.Kom., M.T., Head of the Diploma 3 Air Transportation Management Study Program at Politeknik 
Penerbangan Surabaya; Mrs. Dewi Ratna Sari, S.E., M.M., as Supervisor 1; and Mr. Ade Irfansyah, S.T., M.T., as Supervisor 
2, for their guidance and support. 
The author also conveys appreciation to all lecturers, instructors, and examiners at Politeknik Penerbangan Surabaya for 
their constructive feedback and suggestions; to the author’s parents for their prayers and support; to Ms. Uti; and to fellow 
Diploma 3 Air Transportation Management students for their encouragement and assistance throughout the preparation 
process. The author fully realizes that without the help, guidance, and prayers from these various parties, the completion 
of this Final Project would not have been possible. 

REFERENCES 
[1] Arimbi, Y. D., Kartinah, D., & Della, A. N. W., “Rancangan Sistem Informasi Kost Putri Malika Berbasis Website Menggunakan 

Framework Laravel Dan Mysql,” Jurnal Ilmiah Multidisiplin, vol. 1, no. 03, pp. 93–103, 2022, doi: 10.56127/jukim.v1i03.201. 
[2] Artaye, K., Aswin, Widakdo, D. T., & Wahyudi, D., “Sistem Informasi Manajemen Pengelolaan Laporan Kerjasama Berbasis Web,” 

Journal of Innovation Research and Knowledge, vol. 2, no. 3, pp. 805–809, 2022. [Online]. Available: 
https://www.bajangjournal.com/index.php/JIRK/article/view/3142/2257 



  12 

[3] Direktorat Jenderal Perhubungan Udara, PR 21 Tahun 2023. Standar Teknis Dan Operasional Peraturan Keselamatan Penerbangan 
Sipil Bagian 139 (Manual Of Standard CASR Part 139) Aerodrome Daratan, Vol. 1, pp. 1–451, 2023. 

[4] Dwi Nurul Huda, Aggry Saputra, & Yulinda, “Perancangan Aplikasi IT Help Desk Menggunakan Platform Node.Js Pada Mittasys,” 
Jurnal Bangkit Indonesia, vol. 9, no. 1, pp. 137–143, 2020, doi: 10.52771/bangkitindonesia.v9i1.144. 

[5] Eravianti, Metodologi Penelitian Kesehatan. Stikes Syedza Saintika, 2021. 
[6] Erghoza, R., & Irfansyah, A., “Rancang Bangun Sistem Informasi Ketarunaan Politeknik Penerbangan Surabaya,” pp. 169–187, 2024. 
[7] Faris Mas’ud, & Nuryuliani, “Perancangan Aplikasi Pembelajaran Bahasa Asing Yang Interaktif Menggunakan Metode Mern,” 

Jurnal Ilmiah Teknik, vol. 3, no. 1, pp. 96–104, 2024, doi: 10.56127/juit.v3i1.1197. 
[8] Febiharsa, D., Sudana, I. M., & Hudallah, N., “Uji Fungsionalitas (Blackbox Testing) Sistem Informasi Lembaga Sertifikasi Profesi 

(SILSP) Batik dengan AppPerfect Web Test dan Uji Pengguna,” Joined Journal (Journal of Informatics Education), vol. 1, no. 2, p. 
117, 2018, doi: 10.31331/joined.v1i2.752. 

[9] Febriana, C., Moonlight, L. S., Suharto, T. I., Politeknik, P., Surabaya, P., & Jemur Andayani, J., “Rancangan Monitoring Suhu, 
Kelembaban dan Sumber Kelistrikan Utama di Shelter DVOR Berbasis Arduino Uno dengan Media Transmisi Radio Link,” in Proc. 
SNITP, 2022, pp. 1–9. 

[10] Ibrahim, M. H., & Amilia, I. K., “Journal of English Language Studies,” Journal of English Language Studies, vol. 7, no. 1, pp. 60–
77, 2022. [Online]. Available: https://jurnal.untirta.ac.id/index.php/JELS/article/view/3381 

[11] Indah, R., & Fitriani, W. S., “Peran Apron Movement Control (AMC) Pada PT. Angkasa Pura II (PERSERO) Bandara Internasional 
Minangkabau-Padang,” Flight Attendant Kedirgantaraan, vol. 2, no. 2, 2015. 

[12] Kunci, K., “Inventaris merupakan kegiatan mencatat barang dengan benar agar memudahkan kegiatan pengawasan jika sewaktu-
waktu dibutuhkan arsip,” 2022. 

[13] Kurniawan, B., Gunawan, R., & Elanda, A., “Redesain Sistem Aplikasi Web Sumber Reload,” in Proc. INOTEK, vol. 2, no. 1, pp. 
240–249, 2022, doi: 10.35969/inotek.v2i1.246. 

[14] Muhammad, Rosyiid, A., Rusba, K., Pongky, P., Swandito, A., & Balikpapan, U., “Program Inspeksi Dalam Pencapaian Budaya,” 
Jurnal Keselamatan, Kesehatan Kerja Dan Lindungan Lingkungan, vol. 9, no. 2, pp. 828–836, 2023. [Online]. Available: 
https://jurnal.d4k3.uniba-bpn.ac.id/index.php/identifikasi 

[15] Musadek, A., Purwayudhaningsari, R., & Rahma, F. F., “Rancang Bangun Aplikasi Checklist Inspeksi Rutin Gedung Terminal 
Menggunakan Smartphone Berbasis Android Di Bandar Udara Internasional Adi Soemarmo Surakarta,” INTEGER: Journal of 
Information Technology, vol. 7, no. 1, pp. 27–34, 2022, doi: 10.31284/j.integer.2022.v7i1.2528. 

[16] Pinaria, Fauziah, & Huwaida, “Sistem Informasi Pengarsipan Surat Berbasis Web: Studi Kasus Asrama Mahasiswa Islam Sunan Giri,” 
Universitas Negeri Jakarta, vol. 12, no. 2, pp. 78–84, 2022. 

[17] Ramadhan, F., Pandu Kusuma, A., & Febrinita, F., “Rancang Bangun Aplikasi Web Management Penjadwalan Kemitraan Pabrik 
Susu Dengan Metode Cyclical Scheduling,” JATI (Jurnal Mahasiswa Teknik Informatika), vol. 7, no. 5, pp. 3799–3805, 2024, doi: 
10.36040/jati.v7i5.7946. 

[18] Saputra, O., & Ulfa, R., “Analisis Pengawasan Unit Apron Movement Control Terhadap Kondisi Eksisting Rambu di Sisi Service 
Rood Dalam Menunjang Keselamatan Penerbangan di Bandar Udara Internasional Hang Nadim Batam,” JAMPARING, vol. 1, no. 
2, 2023, doi: 10.57235/jamparing.v1i2.1035. 

[19] Sari, I. P., Azzahrah, A., Qathrunada, I. F., Lubis, N., & Anggraini, T., “Perancangan Sistem Absensi Pegawai Kantoran Secara 
Online pada Website Berbasis HTML dan CSS,” Blend Sains Jurnal Teknik, vol. 1, no. 1, pp. 8–15, 2022, doi: 
10.56211/blendsains.v1i1.66. 

[20] Sari, I. P., Syahputra, A., Zaky, N., Sibuea, R. U., & Zakhir, Z., “Perancangan Sistem Aplikasi Penjualan dan Layanan Jasa Laundry 
Sepatu Berbasis Website,” Blend Sains Jurnal Teknik, vol. 1, no. 1, pp. 31–37, 2022, doi: 10.56211/blendsains.v1i1.67. 

[21] SaThierbach, K., et al., “No SaThierbach, K., Petrovic, S., Schilbach, S., Mayo, D. J., Perriches, T., et al.,” Proc. Natl. Acad. Sci., vol. 
3, no. 1, 2015, doi: 10.1016/j.bpj.2015.06.056. 

[22] Setianingrum, G., & Ulfa, R., “Analisis Peran Unit Apron Movement Control (AMC) Dalam Menangani Foreign Object Debris 
(FOD) Guna Menjamin Keselamatan Penerbangan di Bandara Internasional Adi Soemarmo Surakarta,” MESIR, vol. 1, no. 2, pp. 
825–837, 2024, doi: 10.57235/mesir.v1i2.3123. 

[23] Sihombing, B., “Model Pengembangan 4D (Define, Design, Develop, dan Disseminate) dalam Pembelajaran Pendidikan Islam,” vol. 
4, pp. 11–19, 2024. 

[24] Suryati, S., Yulianti, E., & Marcelina, D., “Sosialisasi Hardware Dan Software Pada Anak Usia Dini,” JMM (Jurnal Masyarakat 
Mandiri), vol. 7, no. 4, p. 3278, 2023, doi: 10.31764/jmm.v7i4.15800. 

[25] Uminingsih, Nur Ichsanudin, M., Yusuf, M., & Suraya, S., “Pengujian Fungsional Perangkat Lunak Sistem Informasi Perpustakaan 
Dengan Metode Black Box Testing Bagi Pemula,” STORAGE, vol. 1, no. 2, pp. 1–8, 2022, doi: 10.55123/storage.v1i2.270. 

[26] Winaryati, E., Munsarif, M., & Mardiana, “Cercular Model of RD&D (Model RD&D Pendidikan dan Sosial),” 2021. 
 


