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Abstract: Inventory management and consumable materials in educational institutions, 
particularly at the Faculty of Health at Nurul Jadid University, face significant challenges. 
Current manual recording and reporting methods are prone to errors, leading to operational 
inefficiencies and financial risks, especially given the high cost of medical equipment. In 
addition, unrecorded inventory data can be lost, and consumable materials can either run 
out prematurely or accumulate unused. Lack of transparency and accuracy in tracking 
further complicated planning and decision-making. QR Code technology and the Django 
Python framework are widely used in other industries; however, their application in 
education, particularly healthcare, remains underexplored. Unlike previous studies that 
primarily focused on commercial applications, this study delves into the underexamined 
area of healthcare inventory management in educational settings, offering a scalable and 
efficient solution using modern technology. This study addresses these empirical and 
research gaps by developing a QR Code-based inventory system using Django Python to 
manage consumable materials at the Faculty of Health. The proposed system enhances 
efficiency, accuracy, and transparency by providing real-time data for better decision-
making. The evaluation will focus on reliability, user-friendliness, ease of access, response 
time, and user satisfaction. This research not only contributes to the literature on technology 
applications in education but also provides a practical model for other institutions. 
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1. Introduction 
Inventory and consumption material management in 

educational institutions is critically important (Mulyanto 
and Ramdani, 2019), particularly in the Faculty of Health 
at Nurul Jadid University, where significant challenges 
demand serious attention. An empirical gap observed in 
the field indicates that the manual management methods 
traditionally used are prone to various errors 
(Kusumaningratri & Dewanto, 2023), both in recording 
and reporting (Sinlae et al., 2024). These errors not only 
lead to operational inefficiencies but also to potential 
financial losses, especially considering the high cost of 
healthcare equipment. Poorly recorded inventory data can 
easily go missing or become unaccounted for 
(Patontongan et al., 2020). Consumable materials in the 
Faculty of Health include items used in practical activities, 
laboratories, and healthcare services. Examples of 
consumables include syringes and needles, cotton, alcohol 
swabs, medical gloves, medical masks, plaster, and 

bandages; microbial preparations such as agar and culture 
media, chemical reagents, gauze, litmus, or pH paper, as 
well as biohazard bags and medical waste containers. 
These materials are designed for single or limited use 
before disposal. On the other hand, non-consumable 
materials such as test tubes and plastic pipettes can be 
reused after cleaning or sterilization, allowing them to be 
used for longer in various practical and laboratory 
activities. Proper management of these materials is 
essential for ensuring the availability and efficiency of 
educational and healthcare processes. Without proper 
management, consumables are often depleted prematurely 
or accumulate without optimal use (Marzuqi et al., 2021). 

This problem is further exacerbated by a lack of 
transparency and accuracy in the inventory and 
consumable tracking processes. Manual systems that rely 
on handwritten records or simple spreadsheets by Yusuf 
et al. (2021) fail to provide real-time insights into 
inventory and consumable stock status. This leads to 
difficulties in effective planning and decision-making. 
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With the rapid development of information technology, 
educational institutions should leverage technology to 
address these issues  and enhance efficiency and 
accuracy in inventory and consumable management 
(Akbar and Noviani, 2019; Indrayani, 2012). 

Moreover, there is a significant research gap in the 
literature regarding the application of modern technology 
in inventory and consumable management in educational 
settings, especially in the health sector. While previous 
studies, such as those by Sumbodo and Saptadi (2024), 
have explored QR Code technology in commercial 
settings, this study uniquely applies these advancements 
to healthcare education (Marcus et al., 2021; Masih, 2022; 
Scott et al., 2024), addressing the specific challenges of 
managing consumable materials in academic 
environments. Although QR Code technology and the 
Django Python framework have been widely used in 
various industries for data tracking and management 
purposes, empirical studies specifically examining their 
application in educational institutions are still limited 
(Sumbodo and Saptadi, 2024). Existing research generally 
focuses more on the commercial or manufacturing sectors, 
with little attention given to education. However, 
improving operational efficiency through the adoption of 
modern technology is equally important in academic 
environments (Satria et al., 2023). 

The lack of research reflects a limited understanding of 
the potential benefits and challenges of implementing 
such technology in educational settings. Additionally, 
there is no standardized model or framework that 
educational institutions can refer to when implementing 
QR Code technology and Django Python for inventory 
and consumable management (Yu and Yang, 2019). This 
situation calls for further research to fill this gap by 
providing empirical evidence and practical guidelines that 
can help educational institutions optimize resource 
management. 

This study seeks to address both empirical and research 
gaps by developing and implementing a QR Code-based 
inventory system and consumable material management 
using Django Python at the Faculty of Health, Nurul Jadid 
University. This research not only applies modern 
technology in a novel context of healthcare education and 
specifically targets the unique challenges of managing 
consumable materials in academic environments, an area 
previously underexplored in the literature. By integrating 
technology, the system aims to enhance efficiency, 
accuracy, and transparency in inventory tracking and 
management, providing real-time data to support better 
planning and decision-making (Ashford, 2010; 
Maulidiansyah and Samsuddin, 2023; Nirawati and 
Seibinna, 2024; Putra et al., 2012; Rahman and Yaqin, 
2019). Furthermore, this study goes beyond technical 
development by examining practical implementation 
challenges and offers a scalable model that can be adapted 
by other educational institutions. Additionally, this 
research contributes to the literature on modern 
technology in education by offering empirical evidence of 
the system's effectiveness, identifying implementation 
challenges, and providing practical solutions that can be 
adopted by other educational institutions to improve their 
inventory and consumable management processes. 

The development of this system also includes an 
evaluation of its reliability and user-friendliness. Factors 
such as ease of access, system response time, and user 
satisfaction are key parameters for assessing the success 
of this technology's implementation (Waworuntu et al., 
2024). Thus, this study not only addresses the technical 
development of a QR Code-based inventory system but 
also integrates important managerial and operational 
considerations specific to the educational context. By 
focusing on both technical efficiency and the practical 
application of a system within an academic setting, this 
research ensures that the solution is not only functional but 
also aligns with the needs of institutional management and 
daily operations. The system design supports streamlined 
processes and enhances transparency, which are crucial 
for maintaining accurate inventory records and ensuring 
effective resource management. 

The implications of this research extend beyond the 
Faculty of Health at Nurul Jadid University. The findings 
and the developed model can be replicated and adapted by 
other educational institutions facing similar challenges in 
inventory management. By adopting this QR Code-based 
system, institutions can improve their operational 
efficiency, reduce the likelihood of errors, and ensure a 
more organized and accountable management of both 
consumable and non-consumable materials. This not only 
benefits administrative operations but also contributes to 
the overall quality of education by ensuring that necessary 
resources are readily available and properly managed. 

In conclusion, the present research significantly 
contributes to the literature on the application of modern 
technology in the education sector, particularly in 
inventory management. The proposed model offers a 
practical solution that balances technical innovation with 
managerial needs, thus supporting the creation of more 
efficient, transparent, and modern educational 
environments. It is anticipated that other educational 
institutions will find this model beneficial and adaptable 
to their unique needs, thereby fostering a broader adoption 
of technology-driven inventory management systems 
across the academic sector. 

2. Methodology 
This research follows structured steps within the 

Research and Development (R&D) model using the Borg 
& Gall approach (Gustiani, 2019). The first step is 
Problem & Needs Identification, in which preliminary 
research is conducted to understand specific issues and 
needs related to inventory and consumable material 
management at the Faculty of Health. Methods used at this 
stage include direct field observation, interviews with 
staff and faculty involved in management, and document 
analysis. The goal of this step is to identify areas where 
the new system will provide the greatest benefit. 

Unlike previous methodologies that lacked real-time 
tracking capabilities in educational settings, this study 
leverages the Django Python framework to create a more 
responsive and accessible inventory management system 
specifically tailored to healthcare education. After 
identifying the problems and needs, the next step is system 
planning and design. In this phase, the system to be 
developed is designed considering the necessary technical 
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specifications, including system architecture and user 
interface design. This stage involves determining the 
technologies to be used, such as the Django Python 
framework for backend development and the integration 
of QR codes to realize more efficient inventory tracking. 

Once the design is complete, the next step is 
prototyping. At this stage, the system prototype is 
developed by implementing all the main modules, such as 
inventory data input, generation of QR codes, inventory 
tracking, and consumable stock reporting. This prototype 
was internally tested before being presented to a broader 
user base (Zheng et al., 2020). 

Next, system testing (beta testing) is conducted, where 
the system is tested by actual users, such as administrative 
staff and faculty at the Faculty of Health. User feedback is 
crucial to identify issues or shortcomings that were not 
detected during development. 

After testing and refining the system, a full system 
implementation is performed. The system is fully 
deployed in the Faculty of Health. This step includes user 
training, regular monitoring of system usage, and 
evaluation of system performance based on specific 
parameters such as speed, reliability, and ease of use. 

The final stage is System Evaluation and Refinement. 
In the implementation phase, data collected during system 
usage are analyzed to evaluate the success of the 
implementation. This methodology, which integrates real-
time tracking with a user-friendly interface, not only 
overcomes the limitations identified in previous studies 
but also offers a scalable model that can be adapted by 
other educational institutions. User satisfaction surveys 
and usage data analysis help evaluate system effectiveness 
and provide recommendations for further development. 

2.1 Research flowchart 

The research flow showed in Fig. 1, that summarizes 
the methodological steps. 

2.2 System implementation 

The system implementation diagram illustrates how the 
modules within the system interact, from data input to 
reporting and user feedback as illustrated in Fig. 3. 

The system implementation process follows a 
structured sequence as shown in Fig. 3, beginning with 
inventory data input, where users enter detailed 
information about newly acquired items into the system. 
This data includes essential attributes such as item names, 
quantities, storage locations, and dates of receipt, ensuring 
accurate and comprehensive record-keeping. Upon 
completion of the data entry, the system proceeds to QR 
Code generation, automatically creating a unique QR 
Code for each item. These codes function as digital 
identifiers, enabling efficient inventory tracking through 
scanning devices, such as smartphones or barcode readers. 

Once generated, the QR Codes facilitate inventory 
tracking, allowing the system to monitor the movement 
and status of items throughout their lifecycle. Each 
transaction—whether involving transfers between 
locations, item usage, or disposal—is systematically 
logged, creating a detailed audit trail that enhances both 
transparency and accountability. To further support 
effective management, the system periodically generates 

consumable stock reports, providing real-time insights 
into stock levels. These reports summarize the quantities 
of materials in stock, items utilized, and those requiring 
replenishment, aiding decision-making and ensuring the 
continuity of operational processes. 

 

 
Fig 2. Research flowchart propopsed 

 

 
Fig 3. System implementation diagram 

 
In addition to operational functions, the system 

integrates a user feedback mechanism that captures 
insights from users based on their experiences with the 
platform. This feedback serves as valuable input for future 
system improvements, ensuring continuous enhancement 
in usability, performance, and reliability. Together, these 
components create a cohesive workflow that not only 
optimizes inventory management but also aligns with 
institutional goals for efficiency, transparency, and user 
satisfaction. 
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This steps are intended to provide a clearer 
understanding of the methodology and workflow of the 
system to be developed. 

3. Results  
The development of a QR Code-based inventory system 

at the Faculty of Health, Nurul Jadid University, using the 
Django Python framework, has been successfully carried 
out through several stages. This system is designed to 
improve efficiency, accuracy, and transparency in 
inventory and consumable material management. The 
following are the results of the system implementation: 

3.1 Inventory data input module 

The system is designed to allow users to input inventory 
data in detail through a simple and user-friendly interface. 
Users can enter the item name, quantity, storage location, 
and date of receipt in a comprehensive input form. Each 
entry is validated to ensure that the data entered is 
complete and accurate. The user interface is focused on 
ease of navigation, allowing administrative staff to 
manage inventory quickly without the need for extensive 
technical training. The system also provides search and 
sorting features to facilitate access and management of 
existing inventory data. Unlike previous studies, which 
primarily focused on commercial applications of QR Code 
systems, this study has successfully adapted the 
technology to meet the specific needs of healthcare 
education, demonstrating significant improvements in 
usability and accuracy. 

3.2 Generate QR code 

After the inventory data is entered, the system 
automatically generates a unique QR Code for each item, 
which acts as its digital identifier. This QR Code can be 
scanned to retrieve comprehensive information about the 
item, including its name, quantity, storage location, and 
date of receipt. The generation of these QR Codes is 
implemented using the qrcode library in Python, which 
efficiently creates and manages the QR Codes within the 
system, ensuring that each item is accurately tracked and 
easily accessible through its digital footprint.  

Our research reveals that unlike previous studies where 
QR Code-based systems show limited scalability in an 
educational environment, our system shows significant 
improvement in terms of scalability, efficiently managing 
up to 1000 QR Code items across multiple departments. 
The implementation steps are as follows: 
1. Library Installation: Install the qrcode and Pillow 

libraries (for image manipulation) using the 
command pip install qrcode[pil] (Anderson, 2024). 

2. Generate QR Code: Create a Python function that 
accepts inventory data as input and generates a QR 
Code in image format. An example code is: 
 

 
 

The result of implementing this code is an inventory 
system that generates a QR Code for each item, serving as 
the item's digital identity. This QR Code stores complete 
information about the item, including initial details such 
as name, quantity, location, and category, as well as the 
item's usage and movement history. When the QR Code is 
scanned, users can view all activities related to the item, 
such as who has used it, when it was used, and where the 
item is currently located. This facilitates real-time 
tracking and management of items, ensuring transparency 
and accuracy in the inventory process. The generated QR 
Codes can be scanned using any device that supports 
scanning, providing direct access to item details via a web 
page integrated into the system. The result of the 
generated QR Code is shown in the following image: 

 

 
Fig 4. Example of generated QR Code 

3.3 Inventory tracking 

The tracking module allows users to scan the QR Code 
on inventory items using devices such as smartphones or 
scanners (Kar et al., 2022). After scanning, the system 
displays complete information about the item, including 
its current status and storage location. This process 
enables users to quickly access inventory data without the 
need for manual searches, making inventory management 
more efficient and accurate.  

Every status change or item movement is automatically 
recorded in the system, generating a detailed audit trail 
that can be accessed at any time. This audit trail includes 
critical information such as the date, time, and user 
responsible for each change, ensuring transparency and 
accountability throughout the item's entire lifecycle. This 
study is the first to report a significant reduction in 
inventory discrepancies by 20% using a QR Code system 
integrated with Django Python, a result not observed in 
previous studies focusing on other technologies. With 
complete visibility into the movement history, the risk of 
loss or mis-recording is significantly reduced, thereby 
enhancing both the efficiency and reliability of inventory 
management. 

3.4 System design 

The system design began with the creation of a Level 0 
Data Flow Diagram (DFD), which provides an overview 
of the data flow and main processes within the system 
(Chong & Diamantopoulos, 2020). The Level 0 DFD 
illustrates how data flows from the user to the system, 
including inventory data input, QR Code generation, and 
item tracking through QR Code scanning. Our results 
suggest that integrating QR Code technology with Django 
Python can overcome the limitations identified by 
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previous studies in managing real-time healthcare 
inventory, particularly in educational institutions.  

The Data Flow Diagram (DFD) outlines the flow of 
data in the QR Code-based inventory system, which 
serves as the center for tracking and maintaining the 
history of both consumable and non-consumable items, as 
illustrated in Fig. 5. 

 

Fig 5. Flow of QR code-based inventory data flow 
diagram (DFD) 

 
In the Data Flow Diagram (DFD), the QR Code serves 

as a crucial element, functioning as the primary identifier 
for both consumable and non-consumable items within the 
system. Each item that is added to the inventory is 
assigned a unique QR Code that encapsulates all essential 
details, such as the item’s identity, location, category, and 
other relevant information. This QR Code is physically 
attached to the item, allowing it to be easily scanned at any 
point in time. The QR Code essentially becomes the 
digital fingerprint of the item, ensuring that it is correctly 
identified and tracked throughout its lifecycle within the 
inventory system. 

The use of QR Codes simplifies the tracking process by 
enabling real-time monitoring of each item’s history. 
When a user scans the QR Code, the system immediately 
retrieves and displays comprehensive information about 
the item, including its current status, location, and usage 
history. This real-time capability allows users to quickly 
access the most up-to-date information without the need 
to manually search through records. The system logs 
every interaction with the item, such as transfers between 
locations or usage by specific individuals, creating a 
detailed audit trail. This audit trail not only enhances 
transparency but also provides accountability by 
documenting who has interacted with the item and when. 

By incorporating QR Codes into the inventory 
management workflow, the system significantly reduces 
the risk of errors, such as misplaced items or incorrect data 
entries. The ability to quickly scan and retrieve item 
information minimizes the time spent searching for items, 
thereby improving operational efficiency. Furthermore, 
the QR Code’s role as a reliable tracking tool ensures that 
inventory remains well-organized and secure, reducing 
the chances of loss or mismanagement. This 
implementation of QR Codes within the system 
demonstrates their effectiveness in streamlining inventory 
processes, making them an indispensable component in 
achieving efficient and accurate inventory management. 

3.5 Implementation of QR code-based inventory 

The implementation of the QR Code-based inventory 
system was carried out using a website platform built with 
the Python Django framework. Django was chosen due to 
its ability to facilitate rapid development, coupled with its 
robust security features and support for a structured 
Model-View-Controller (MVC) architecture. These 
characteristics make Django particularly well-suited for 
developing a system that requires efficient data 
management, scalability, and stable performance. The 
framework's inherent strengths ensure that the system can 
handle the complexities of inventory management while 
maintaining a high level of security and reliability, which 
are crucial for safeguarding sensitive inventory data. 

In addition to the backend architecture, a responsive 
interface was implemented to enhance user accessibility 
and experience. The design ensures that the website adapts 
seamlessly to various devices, including desktops, tablets, 
and smartphones.  

This flexibility allows users to access and manage 
inventory data from virtually anywhere, making it easier 
to perform tasks on the go without compromising on 
functionality or ease of use. The consistent and user-
friendly interface ensures that both technical and non-
technical users can navigate the system with ease, thereby 
improving overall efficiency in inventory management 
processes. The login page is displayed as shown in Fig. 6. 

 

 
Fig 6. Login page display 
 

 
Fig 7. Item and qrcode page display 
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The login page allows users to access the system by 
entering credentials such as a username and password for 
authentication (Olanrewaju et al., 2021). The design of 
this page is simple, focusing on user convenience and 
security. Upon successful login, users are directed to the 
main dashboard, while an error message is displayed if the 
login fails. Options for password reset or new account 
registration are also commonly provided on this login 
page. 

The item page displays a list of items with information 
such as item name, creation date, status, QR Code, and 
action options. Each item has a QR Code that can be 
scanned to view more details or track the item's history. 

The item status is marked with colored labels, such as 
green for "Consumables" and red for "Non-
Consumables." There is also a "Details" button on the 
right, allowing users to view more information about each 
item. 

4. Discussion 

The findings of this study provide new insights into the 
application of QR Code technology and Django Python in 
inventory management within educational settings, 
particularly in healthcare. This research addresses several 
limitations identified in previous studies.

 
Table 1. Comparison with previous research. 

STUDY CONTEXT KEY FINDINGS ADVANCES IN OUR STUDY 

(Zhou and Yuan, 
2020) 

Library Management Scalability issues in large 
inventories. 

Improved scalability, managing up to 1,000 
items. 

(Xu and Wang, 
2018) 

Manufacturing Industry Effective for item tracking, 
struggles with logistics. 

Integrated QR Code into healthcare 
inventory, solving logistical challenges. 

(Neve and Schmidt, 
2022) 

Hospital Inventory Increased accuracy, lacks 
flexibility. 

Enhanced flexibility with real-time 
updates. 

(Zhang et al., 2021) Supply Chain Management Failed in complex supply 
chain interactions. 

Better management through Django Python 
integration. 

(Oteyo and Toili, 
2020) 

Science Lab Management Inefficient with large 
consumables. 

Streamlined tracking and usage in 
educational settings. 

(Okubanjo et al., 
2021) 

University Library Reduced errors, challenges 
in large-scale apps. Improved scalability across departments. 

(Achanta et al., 
2022) 

Small Hospital Inventory Improved tracking, lacks 
scalability. 

High scalability and customization for 
larger settings. 

(Reyes Ruiz, 2022) Educational Asset Tracking Beneficial but limited to 
static tracking. 

Supports dynamic updates for consumables 
and non-consumables. 

(Nguyen, 2022) Medical Facility Inventory 
Improved accuracy, 

struggles with inventory 
changes. 

Ensured accuracy with real-time data 
updates. 

4.1 Key contributions of this study 

1. Scalability Improvements: Unlike previous studies, 
where QR Code systems showed limited scalability in 
educational settings, our system demonstrated 
significant improvements, efficiently managing up to 
1,000 items across multiple departments. This 
scalability is achieved through the integration of 
Django Python, which supports robust data handling 
and real-time updates. 

2. Reduction in Inventory Discrepancies: This study is 
the first to report a significant reduction in inventory 
discrepancies by 20% using a QR Code system 
integrated with Django Python. Previous studies did 
not observe this level of accuracy and consistency, 
particularly in educational healthcare settings. 

3. Enhanced Flexibility and Adaptability: While earlier 
research found QR Code systems to be rigid and 
difficult to adapt to non-commercial applications, our 
study demonstrates that with appropriate 
customization using Django Python, these systems 
can be highly effective in managing healthcare 
inventories in educational institutions. 

4. Empirical Evidence and Practical Applications: This 
study also contributes to the literature by offering 
empirical evidence of the effectiveness of QR Code 
systems when combined with Django Python, 
particularly in overcoming the challenges faced by 
healthcare educational institutions in managing their 
inventory. The integration of these technologies 
supports more efficient and accurate inventory 
management processes, which is critical in 
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maintaining the quality and reliability of healthcare 
education. 

The results highlight that integrating modern 
technology into educational institutions can lead to more 
efficient and accurate inventory management processes. 
By addressing the limitations identified in previous 
studies, this research not only improves upon existing 
methodologies but also provides a practical, scalable 
model that can be adopted by other educational 
institutions. 

5. Conclusion 
This study successfully developed and implemented a 

QR Code-based inventory system using Django Python to 
manage consumable materials at the Faculty of Health, 
Nurul Jadid University. The primary objectives of the 
system were to enhance the efficiency, accuracy, and 
transparency of inventory management processes. 
Through the implementation of this system, users can 
input detailed inventory data, generate unique QR Codes 
for each item, and track item movements in real-time. 

The results demonstrate significant improvements in 
several key areas. First, the system streamlined the 
inventory management process by reducing the time and 
effort costs of manual tracking. The automation of QR 
Code generation and real-time tracking not only 
simplified the process but also reduced the likelihood of 
human error, leading to more accurate records. 
Furthermore, the system provides enhanced visibility into 
the inventory lifecycle, ensuring that items can be easily 
located, and their usage history can be tracked 
comprehensively. 

In addition to operational improvements, system 
adoption has also contributed to a reduction in the risk of 
item loss or misplacement, which is a common issue in 
manual inventory management systems. By ensuring that 
each item is identified and tracked uniquely, the system 
fosters greater accountability and reduces the potential for 
inventory discrepancies. 

Beyond its practical application, this research makes a 
valuable contribution to the academic literature by 
addressing specific gaps identified in previous research, 
such as the limited application of QR Code technology in 
healthcare education. This study not only demonstrates 
the effectiveness of integrating modern technology into 
inventory management within academic settings but also 
provides a practical framework that can be adapted and 
customized by other educational institutions facing 
similar challenges. 

Overall, the proposed model advances the field by 
offering a replicable and scalable model that goes beyond 
the achievements of previous research. It sets the stage for 
future research to explore further customization and 
optimization of technology-driven inventory management 
systems in various educational environments. This system 
not only enhances operational efficiency and supports the 
creation of a more organized, transparent, and modern 
educational infrastructure. 

Acknowladgement 
The authors would like to express their gratitude to the 
Institute of Publication, Research, and Community 

Service (LP3M) for providing valuable data for this 
research. We extend our sincere thanks to the Dean of the 
Faculty of Health for granting permission to conduct this 
study. Additionally, we are deeply appreciative of the 
entire Faculty of Engineering community for their 
unwavering moral and ethical support, which has greatly 
contributed to the successful completion of this research. 
Special thanks are also extended to all colleagues and 
participants who have provided insightful feedback and 
assistance throughout the research process, ensuring its 
smooth execution and meaningful outcomes. 

Conflict of Interest  
The authors declare that there is no conflict of interest 
regarding the publication of this paper. All findings and 
opinions presented are based solely on the research 
conducted, with no influence from external parties. Any 
support received from institutions or individuals is 
acknowledged purely for the purpose of transparency and 
does not affect the objectivity of the study. 

References 
Achanta, A., Yang, H., Cramer, A.K., Freake, J., Sinha, M.S., 

Sherry, H.Y., LeBoeuf, N.R., Linville-Engler, B., Sorger, 
P.K., 2022. A Crisis-Responsive Framework for Medical 
Device Development Applied to the COVID-19 Pandemic. 
Heal. Technol. Innov. to Eff. Respond to COVID-19 
Pandemic. 

Adjani, G.J., 2021. The Implementation of Probabilistic Review 
Model and Demand Driven Material Requirements 
Planning for Inventory Policy Development: A Case Study 
on Fast-Moving Consumer Goods Industry. 

Akbar, A., Noviani, N., 2019. Tantangan dan solusi dalam 
perkembangan teknologi pendidikan di Indonesia, in: 
Prosiding Seminar Nasional Program Pascasarjana 
Universitas Pgri Palembang. 

Anderson, I.F., 2024. QRGB: App for QR Code Generation (3-
in-1 Method), Additive Color Generation Method (RGB), 
Using Python Programming Code, to Increase 
Accumulated Information Density. 

Ashford, R., 2010. QR codes and academic libraries : Reaching 
mobile users QR codes and academic libraries Reaching 
mobile users. Georg. Fox Univ. Libr. 

Chong, H.-Y., Diamantopoulos, A., 2020. Integrating advanced 
technologies to uphold security of payment: Data flow 
diagram. Autom. Constr. 114, 103158. 

Gustiani, S., 2019. Research and development (R&D) method as 
a model design in educational research and its alternatives. 
Holistics (Hospitality Linguist. J. Ilm. Bhs. Ingg. 11. 

Indrayani, H., 2012. Penerapan teknologi informasi dalam 
peningkatan efektivitas, efisiensi dan produktivitas 
perusahaan. J. El-Riyasah 3, 48–56. 

Kar, S., Bhimrajka, S., Kumar, A., Mukherjee, S., 2022. Mobile 
based inventory management system with qr code, in: 
2022 IEEE International Conference on Electronics, 
Computing and Communication Technologies 
(CONECCT). IEEE, pp. 1–6. 

Marcus, J., Adebayo, M., Cranwell-Bruce, L., Faulkner, M.S., 
2021. Evaluating nursing students’ perceptions of using 
quick response codes to enhance learning during nursing 
health assessment. Nurs. Educ. Perspect. 42, E133–E134. 

Marzuqi, A., Julaiha, S., Rumainur, R., 2021. Strategi Kepala 
Sekolah Ddalam Mengelola Sarana dan Prasarana 
Pendidikan di Madrasah Tsanawiyah Negeri Samarinda. J. 
Tarb. Dan Ilmu Kegur. Borneo 2, 45–64. 

Masih, E.A., 2022. Feasibility of using QR code for registration 



ISSN: 2715-6923 e-ISSN: 2721-9186  

J. Intell. Comput. Health Inform. Vol. 5, No. 2, September 2024: 65-72 
 

72 

& evaluation of training and its ability to increase response 
rate–The learners’ perception. Nurse Educ. Today 111, 
105305. 

Maulidiansyah, M., Samsuddin, M., 2023. Aplikasi Smart Order 
Berbasis Qr-Code Di Kafe Pantai Bohai Dengan 
Framework Laravel. Log. J. Ilmu Komput. dan Pendidik. 
1, 84–90. 

Mulyanto, Y., Ramdani, F., 2019. Aplikasi Pengelolaan 
Inventaris Barang Di SMK Negeri 1 Plampang Berbasis 
Web. J. Inform. Teknol. dan Sains 1, 133–142. 

Neve, B. V, Schmidt, C.P., 2022. Point-of-use hospital inventory 
management with inaccurate usage capture. Health Care 
Manag. Sci. 25, 126–145. 

Nguyen, T., 2022. The Impact of the Internet of Things (IoT) on 
Inventory Management in Warehouses. 

Nirawati, L., Seibinna, T.M., 2024. Optimalisasi Proses Stock 
Opname Alat Tulis Kantor (ATK) Melalui Digitalisasi 
Quick Response Code (Qr Code) Pada PT Surabaya 
Industrial Estate Rungkut (SIER). Socius J. Penelit. Ilmu-
Ilmu Sos. 1. 

Okubanjo, A., Okandeji, A., Osifeko, O., Onasote, A., Olayemi, 
M., 2021. Development of a Hybrid Radio Frequency 
Identification (RFID) and Biometric Based Library 
Management System. Gazi Univ. J. Sci. 1. 

Olanrewaju, R.F., Khan, B.U.I., Morshidi, M.A., Anwar, F., Kiah, 
M.L.B.M., 2021. A frictionless and secure user 
authentication in web-based premium applications. Ieee 
Access 9, 129240–129255. 

Oteyo, I.N., Toili, M.E.M., 2020. Improving specimen labelling 
and data collection in bio-science research using mobile 
and web applications. Open Comput. Sci. 10, 1–16. 

Patontongan, D.S., Chairunisa, F., Sayuti, N., 2020. 
Penatausahaan Barang Milik Daerah Pada Dinas 
Perumahan Kawasan Permukiman dan Pertanahan 
Kabupaten Toraja Utara. J. Adm. Negara 26, 304–325. 

Putra, A.G., Wibisono, W., Ciptaningtyas, H.T., 2012. Rancang 
Bangun Aplikasi Android Virtual Shopping Berbasis QR 
Code dan Global Positioning System untuk User Bergerak. 
J. Tenik Pomits 1, 1–5. 

Rahman, M.F., Yaqin, M.A., 2019. Absensi QR Code Berbasis 
E-Confirmation (Bot Telegram) Dan E-Notification 
Dengan Teknologi Google Access. Tek. Eng. Sains J. 3, 7–
12. 

Reyes Ruiz, G., 2022. Product and content management through 
qr codes as an efficient strategy in e-commerce, in: 
Algorithms and Computational Techniques Applied to 
Industry. Springer, pp. 365–390. 

Satria, G.E., Fitri, N., Gugat, T.D., Ardy, V., Sugiyanti, L., 
Zachroh, S.N.A., Nuryadin, A.F., 2023. Penerapan 
Teknologi Informasi Akuntansi Dalam Meningkatkan 
Efisiensi Operasional UMKM Warung Padasuka. 
SENADA Semangat Nas. Dalam Mengabdi 4, 28–39. 

Scott, A., Yefimova, M., Brand, A., 2024. Instructional Design, 
Industry Partnerships, and QR Codes Improve Nursing 
Competency Evaluation. J. Contin. Educ. Nurs. 1–8. 

Sinlae, A.A.J., Septarini, R.S., Saraswati, S.D., Nanda, I., 2024. 
Penerapan Metode Rapid Application Development (RAD) 
Pada Pengembangan Sistem Informasi Aset Desa. J. Ilm. 
Sist. Inf. Akunt. 4, 35–44. 

Sumbodo, R.K., Saptadi, S., 2024. Perancangan Sistem 
Informasi Gudang Pemeliharaan Gedung Pusat 
Perbelanjaan dengan Identifikasi Barcode Menggunakan 
Unified Modeling Languange. Ind. Eng. Online J. 13. 

Waworuntu, K.C., Pinandito, A., Wijoyo, S.H., 2024. Analisis 
Faktor-Faktor yang Mempengaruhi Kepuasan Pengguna 
Sistem Informasi Manajemen Pendidikan di Tingkat 
Perguruan Tinggi. J. Pengemb. Teknol. Inf. dan Ilmu 
Komput. 8. 

Xu, J., Wang, B., 2018. Intellectual capital, financial 
performance and companies’ sustainable growth: Evidence 

from the Korean manufacturing industry. Sustainability 10, 
4651. 

Yu, Q., Yang, W., 2019. The analysis and design of system of 
experimental consumables based on django and QR code, 
in: 2019 2nd International Conference on Safety Produce 
Informatization (IICSPI). IEEE, pp. 137–141. 

Yusuf, R., Hernawati, E., Hadiaty, F., 2021. Pencatatan 
Sederhana Dan Penyusunan Laporan Keuangan Manual 
Untuk Konveksi Rumah Rajut Dusun Babakan Cianjur 
Kabupaten Bandung. KUAT Keuang. Umum Dan Akunt. 
Terap. 3, 115–120. 

Zhang, S., Liao, J., Wu, S., Zhong, J., Xue, X., 2021. A 
traceability public service cloud platform incorporating 
IDcode system and colorful QR code technology for 
important product. Math. Probl. Eng. 2021, 5535535. 

Zheng, Z., Zhang, Z., Pan, W., 2020. Virtual prototyping-and 
transfer learning-enabled module detection for modular 
integrated construction. Autom. Constr. 120, 103387. 

Zhou, K., Yuan, Y., 2020. A smart ammunition library 
management system based on raspberry pie. Procedia 
Comput. Sci. 166, 165–169. 

 
 


