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Keywords Abstract. This research addresses issues related to Occupational Health and Safety
(OHS) in the construction industry, which involves high risks in the working
environment. The main problems identified include accident incidents, insufficient

OHS training, inadequate use of personal protective equipment, and complex OHS
RAD Method management when involving subcontractors. This research used the Rapid Application
Construction Development Method (RAD) to develop an efficient OHS information system. The result

of this research includes an OHS information system that is ready to be implemented in
the company's construction environment. Implementation involves training for users and
staff who will use the system. User evaluation involved field users, system
administrators, and project management. Test results showed that 85% of field users
found the user interface easy to use, 90% of system administrators found the system easy
to manage incident data, and project management gave an upbeat assessment of
integrating the OHS system with the existing project management system. The
contribution of this research is the development of an efficient OHS information system
for construction companies.

1. INTRODUCTION

Occupational Health and Safety (OHS) is an important and relevant issue in various aspects of
human life, especially in the work environment. OHS is concerned with maintaining the health and
safety of individuals as they undergo activities that may involve various risks. In the context of work,
OHS is a crucial issue, given that accidents and poor health conditions in the workplace can have a
severe impact on workers' productivity, costs, and quality of life. Therefore, a deeper understanding of
OHS is essential in any context, especially in the construction sector, where risks are often high[1],

[2].

Construction projects often involve challenging work environments and potential hazards. In
this sector, the risk of accidents is often heightened as workers often operate around heavy equipment,
work at heights, or interact with different types of construction materials and materials[3], [4]. In
addition, construction projects usually involve various contractors, subcontractors, and vendors,
further complicating OHS challenges. Therefore, understanding and implementing good OHS
practices in the construction environment is essential to prevent accidents, protect workers, and
achieve successful projects[5].

The importance of construction companies paying attention to OHS in their daily operations
must be addressed. In addition to the moral aspects that require companies to protect the well-being of
their employees, there are also legal and economic aspects that need to be considered. Workplace
accidents can result in high costs for companies, including medical expenses, workers' compensation,
and a negative impact on the company's reputation. Furthermore, construction companies that adhere
to good OHS practices stand a better chance of winning project contracts and maintaining good
relationships with the government, stakeholders, and the general public[6], [7].

Construction companies are currently facing several problems in terms of occupational health
and safety. Construction accidents, lack of training, inadequate personal protective equipment,
extreme working environment conditions, high-stress levels, and inability to utilize technology to
improve OHS are vital issues. In addition, regulatory changes, changes in safety culture, and the
complexity of safety management when engaging subcontractors are challenges that must be
overcome. Increased awareness and a change in safety culture, adequate training, equipment
maintenance, and regulatory compliance are crucial to addressing these OHS issues and creating a
safer working environment in the construction industry[8], [9].

The construction industry is recognized as one of the sectors with high OHS risks, involving
work in potentially hazardous environments, such as heavy equipment, work at heights, and

Jurnal Info Sains : Informatika dan Sains is licensed under a Creative Commons Attribution-Non Commercial
4.0 International License (CC BY-NC 4.0)
Page | 853


http://ejournal.seaninstitute.or.id/index.php/InfoSains
mailto:denny.jean@atmajayaa.ac.id

’V http://ejournal.seaninstitute.or.id /index.php/InfoSains
S Jurnal Info Sains : Informatika dan Sains, Volume 13, No 03 2023
Al ] T ITUTE E-ISSN.2797-7889, P-ISSN.2089-3329

interaction with hazardous materials and substances. In this context, OHS information systems are a
must. OHS information systems help in monitoring and managing OHS risks. With accurate and real-
time information on accidents, incidents, and risk factors at construction sites, companies can take
appropriate preventive measures to reduce the risk of accidents and worker injuries. The system
enables companies to identify risk trends and patterns to implement appropriate corrective actions[5],
[10].

Occupational health and safety (OHS) information systems in construction companies are
essential in keeping workers safe, managing risks, and meeting increasingly stringent regulatory
requirements. In the high-risk construction industry, OHS systems enable risk monitoring, incident
reporting, efficient management of OHS training, and better communication between management,
supervisors, and workers. With easy access to OHS information, companies can identify and address
hazards, ensure regulatory compliance, and create safer working environments, thereby achieving
better occupational safety and health in the construction industry[6], [11], [12].

The research objective of developing an occupational health and safety (OHS) information
system for construction companies is to create a platform to improve worker safety and health, ensure
regulatory compliance, and manage OHS risks more efficiently. With this system, companies can
effectively monitor OHS conditions at construction sites, enable real-time monitoring and incident
reporting, and facilitate better management of OHS training. In addition, the system will promote
transparency, better communication, and collaboration between management, supervisors, and
workers to create a safer and healthier working environment. With a well-implemented OHS
information system, construction companies can reduce incident-related costs, increase productivity,
and achieve higher levels of efficiency and sustainability while continuously developing an
understanding of OHS risks and driving innovation in occupational safety and health management.

The construction industry is known to have a dynamic and often rapidly changing environment,
with tight project schedules and a demand for quick responses to changes. In this context, the RAD
method has significant advantages[13]-[21]. RAD methods enable faster and more flexible system
development with continuous iteration. This is particularly important in the face of changing
conditions in the construction field, including changes in OHS procedures, regulations, and user
demands. In addition, construction environments often involve multiple parties, including contractors,
subcontractors, vendors, and other stakeholders. The RAD method enables more effective
collaboration between the various parties involved in the OHS information system. With rapid
iteration, changes and inputs from various parties can be easily integrated into the system
development[22], [23].

Moreover, occupational safety and health in the construction sector is a top priority, and an
efficient OHS information system is indispensable for effective monitoring and management. The
RAD method can ensure that these systems are developed and implemented quickly, enabling
construction companies to quickly improve OHS aspects in the workplace and reduce the risk of
worker accidents and injuries. Thus, the use of the RAD method in the development of OHS
information systems in construction companies will enable faster response to change, better
collaboration, and efficient Implementation of OHS systems, thereby creating a safer and healthier
working environment in the construction industry .

Research in the development of occupational health and safety information systems in
construction companies provides significant benefits, including improved worker safety and health,
regulatory compliance, better operational efficiency, effective OHS training management,
communication transparency, reduced incident costs, increased productivity, corporate sustainability,
and encouragement of OHS innovation. With this research, construction companies can create safer
working environments, comply with regulations, increase.

2. METHOD

In this research, system development uses the RAD method. The research stages consist of
requirement definition, planning, analysis, prototyping, development, testing, user evaluation, and
Implementation. The RAD method allows for a rapid development cycle, allowing continuous
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iterations in the prototyping, testing, and user evaluation stages. This allows for better customization
and a result that better suits user needs in the context of OHS in the construction industry.

Reguirement Definition ————# Planning e Annlysis ‘
Testing - Development - 1 Prototyping ‘
User Exvaluation —i Implementation

Figure 1. Research Method

Requirement Definition

At this stage, identifying OHS needs in the construction company, collecting data and
information on existing OHS practices, and interviewing workers and management to understand
system requirements.
Planning

This stage establishes the OHS project team, determines the resources and budget required,
plans the development schedule, and identifies risks that may arise.
Analysis

At this stage, analyze the data that has been collected and identify OHS processes and policies
that need to be integrated into the system. Determine user needs and business rules and create an OHS
system requirements document.
Prototyping

This stage develops a simple prototype of the OHS system, involves users and stakeholders in
testing the prototype, and updates the prototype based on feedback.
Development

This stage designs and develops the OHS system based on the approved requirements
document and prototype. Implement the required functions and features and create the user interface.
Testing

At this stage, test the system to ensure functionality and security and perform integration testing
to ensure the system interacts appropriately with other systems if required. Identify and fix bugs or
other issues that may arise during testing.
User Evaluation

Involve users and stakeholders in piloting the OHS system, obtaining feedback and evaluation
from users on the usability and effectiveness of the system. Identify changes or improvements needed
based on user feedback.
Implementation

Implement the OHS system into the production environment and conduct training for users and
staff who will use the system. Ensure that the OHS system is running correctly and by existing
policies and procedures.

3. RESULTS AND DISCUSSION
Requirement Definition

The identification results, as shown in figure 2, will be a solid foundation for the planning and
development of an OHS information system that will fulfill the needs of construction companies in
improving occupational safety and health in their construction environment. The system will be
designed by considering existing OHS policies and workers' recommendations to provide an effective
and efficient solution.
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Improve awareness and reporting of OHS incidents with the implementation of a simpler and faster
incident reporting system..

Minimise workplace accidents by focusing on the riskiest jobs and implementing more effective
preventive measures.

Improve monitoring of PPE use with digital recording and reporting.

Simplify and speed up the incident reporting process with an online reporting system easily
accessible to all workers.

Improve the effectiveness of OHS training with more efficient scheduling, online training, and
monitoring of training progress.

Increase resource allocation for OHS based on worker recommendations to purchase additional personal
protective equipment and conduct additional training as needed.

Figure 2. Requirement Definition
Planning

The establishment of a diverse and knowledgeable project team is a crucial step. Project
managers with experience in construction project management and a deep understanding of OHS will
play a significant role in directing the development of the system. OHS analysts and OHS specialists
involved in the team bring a deep understanding of OHS regulations and best practices in the
construction industry. Diversity in the team will ensure that various aspects of OHS will be
considered in the development of the system.

The importance of proper resource and budget allocation should be noticed. By specifying, the
project has a clear financial framework for system development. Determining human resource
requirements, including analysts, developers, testers, and administrators, is critical to ensuring that the
project can run smoothly. An additional budget for worker training is an essential investment in
ensuring a good understanding and acceptance of the new OHS system.

Scheduling the stages of system development is an important step. Detailed design,
development, testing, evaluation, and Implementation stages provide precise timing guidelines for
each aspect of the project. This helps in ensuring that the project runs according to the set deadlines.
By identifying the project stages well, companies can avoid delays and manage stakeholder
expectations.

Identification of potential risks helps in effective mitigation planning. The risk of changes in
OHS regulations is a significant concern, given the ever-changing regulatory environment. By having
a proper risk mitigation plan, companies can better adjust the system in case of regulatory changes.
Technical risks and the external environment should also be carefully considered, and improvement or
corrective action plans should be prepared.

Analysis

Analyzing the data that has been collected is an essential first step in understanding the OHS
conditions in the company. Historical data on worker accidents and injuries provide a robust view of
the history of OHS incidents and clues as to where improvements are needed. The analysis includes
the number of incidents, types of incidents, and locations of incidents, all of which are essential
information for identifying priority areas. The results of the analysis help identify the critical needs to
be met by the OHS information system to be developed. Integration of accident data, creation of
holistic OHS governance, fulfillment of user needs, and development of a readily accessible incident
reporting system were essential aspects that emerged in this analysis. Monitoring the use of PPE is
also a necessary step to ensure worker protection. The OHS system requirements document provides
clear guidance to the development team on what should be achieved in the development of the system.
It includes details on system functionality, workflows, and business rules that must be integrated. It
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also includes data security requirements and regulations that must be adhered to, which is especially
important in the context of OHS.
Prototyping

At the Prototyping stage, developing a prototype of the OHS system is a crucial step. A simple
prototype is designed to cover the key features identified during the analysis. The purpose of the
prototype is to provide a visual and interactive picture of how the OHS system will operate. In this
prototype, the user interface takes center stage, ensuring users can easily report incidents, access
information, and participate in OHS training. During the testing phase, the prototype OHS system was
introduced to users and relevant stakeholders. Testing involves using dummy data covering OHS
incident situations that may occur in the field. Users interact with the prototype, report incidents,
attend training, and observe incident statistics presented in the prototype. The data obtained during
testing provided valuable feedback on how much the prototype met user and stakeholder expectations.

The results from prototype testing are used to update and improve the design. Some of the
improvements implemented in the prototype involved enhancing the user interface, adding PPE
monitoring features, and improvements in the OHS training modules. These updates to the prototype
were made to ensure that the OHS system to be developed meets the needs of users and is effective in
improving occupational safety and health.

Development

The Development stage is a crucial step in the development of an OHS system, where the
designs and concepts that have been devised in the previous stages are realized into a natural system.
During this stage, the development team builds the OHS system by designing and developing
components such as the OHS database, incident reporting module, OHS training module, and user
interface. The development of a robust OHS database is essential. This database became the primary
repository for all OHS-related information, including historical accident, incident, location, and
severity data. Using dummy data helps build and test the database before populating actual data from
the field. Thus, the database can function well to store and manage OHS data.

Developing the incident reporting module and OHS training module were crucial aspects of the
system development. The incident reporting module allows users to report OHS incidents easily and
covers the entire reporting process. The OHS training module should contain relevant training
materials and evaluation exams to measure user understanding. Dummy data is used to develop these
modules before actual data is implemented. During the development stage, thorough testing of the
system was conducted. These tests involved dummy data that included incident scenarios, incident
reports, training, and user interface interactions. This testing ensures that the system operates properly
and fulfills the predefined requirements. The user interface is the main point of contact between the
user and the system. The interface design should follow usability principles that ensure users can
easily access and understand the system. Dummy data is used to populate the interface content and
ensure that user interaction runs smoothly. The outcome of the Development stage is an OHS system
ready to be implemented in the company's construction environment. This stage allows the
development team to build a solution that matches the predefined needs and requirements. With the
use of dummy data during the development stage, the risk of errors during system implementation can
be minimized, and the system can be adequately tested before operational use as shown in Table 1.

Table 1. Result of Development Phase
Module Desc.

OHS Database Historical data on OHS accidents and incidents collected during the
analysis phase was used to build a robust database. This data
includes information on the incident, location, description, and
severity. Dummy data can be used to build a database that reflects
the situation.

Incident Reporting The OHS system should have an incident reporting module that
allows users to report incidents easily. Dummy data is used to
simulate incident reports as part of the development.

OHS Training The OHS training module should include training materials and
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evaluation exams. The training content and exam questions
developed during this stage are based on OHS guidelines and best
practices.

Testing
The results of these tests provide confidence that the OHS system is operating as expected and
that any issues that arise have been identified and rectified as show in Table 1. The data is used as a
testing tool that helps ensure the integrity and security of the system before actual data is used.
Table 2. Result of Testing Phase
Test Desc.

Functionality Users perform incident reporting simulations with dummy data. They
generate several incident reports with various characteristics, such as fall
from height incidents, heavy equipment incidents, or PPE improper use
incidents.

The system successfully receives stores and manages all incident reports
correctly. Each report was assigned a unique reference number, and the
severity was attributed according to dummy data.

The dummy data was used to test whether the system could generate
accurate statistical reports and graphs based on the incident reports.

Training Module  Users completed a training module with dummy data that included
training materials on PPE use and first aid. They correctly answer the
evaluation test questions based on the training content.

User Evaluation

In this test, 30 field users, 5 system administrators, and 10 members of project management
were actively involved. Field users used the system to report incidents, access training, and view
incident statistics. System administrators monitored system usage and managed incident data. Project
management observed how the system integrated with the existing project management system.
Feedback results showed that 85% of field users felt that the user interface was easy to use and
intuitive. 90% of system administrators stated that the system made it easy to manage incident data
and allowed them to access statistical reports quickly. Project management gave an upbeat assessment
of integrating the OHS system with the existing project management system.

Based on user feedback, several changes and enhancements were implemented, including
improvements in the user interface, the addition of notification features, and refinements in the
training module. These changes are designed to improve the user experience, increase the
effectiveness of incident reporting, and ensure that the training module delivers better results. Based
on the satisfaction questionnaire administered to users, the overall satisfaction level reached 87%.
This reflects the positive acceptance of the OHS system by users and stakeholders. The user
satisfaction percentage indicates that the system has achieved the goal of meeting users' needs and
expectations, as well as providing significant benefits in the effort to improve occupational safety and
health in the construction environment. The results of the User Evaluation stage, together with the
high percentage of user satisfaction, indicate that the OHS system has successfully met expectations
and provided tangible benefits to construction companies. Thus, the system can be fully implemented
in the company's construction environment.

Implementation

Implementation is a crucial step in bringing the OHS system into the actual work environment.
In this stage, the main focus is ensuring that the system functions properly, complies with existing
OHS policies, and supports users in reporting incidents and undergoing OHS training. Ongoing
monitoring and evaluation allow the company to continuously improve and develop the system to
achieve higher occupational safety and health goals. Training is provided to users and staff who will
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be using the system. This is a crucial step to ensure users understand how to use the system, report
incidents, and manage OHS data. During this stage, the company should ensure that the OHS system
operates following existing OHS policies and procedures. OHS incidents that occur in the production
environment are recorded in the system. Incident statistics are generated based on actual data, which
can be used to analyze incident trends and prioritize corrective actions.

4.  CONCLUSION

This research concludes that developing an Occupational Health and Safety (OHS) information
system using the Rapid Application Development Method (RAD) has excellent potential to address
OHS issues in the construction industry. The issues identified involved accident incidents, inadequate
training, inadequate use of personal protective equipment, and the complexity of OHS management
when involving subcontractors. The use of RAD proved effective in developing an efficient and
responsive OHS information system, which included modules for incident reporting, OHS training,
and integration with project management systems. User evaluations showed a positive response, with
an easy-to-use interface and an effective system for managing OHS incident data. The main
contribution of this research is developing an OHS information system that can improve worker
safety, comply with regulations, improve operational efficiency, effectively manage OHS training,
analyze incident trends, and achieve corporate sustainability. The Implementation of this system is
expected to result in reduced accident incidents, increased productivity, and reduced incident costs,
which in turn will improve the company's reputation and provide long-term benefits.

REFERENCES

[1] T. T. Pham, H. Lingard, and R. P. Zhang, “Factors influencing construction workers’ intention
to transfer occupational health and safety training,” Saf Sci, vol. 167, Nov. 2023, doi:
10.1016/j.ss¢i.2023.106288.

[2] B. Hutchinson, S. Dekker, and A. Rae, “Audit masquerade: How audits provide comfort rather
than treatment for serious safety problems,” Saf Sci, vol. 169, Jan. 2024, doi:
10.1016/j.ss¢i.2023.106348.

[3] J. . Alzahrani and M. W. Emsley, “The impact of contractors ’ attributes on construction
project success : A post construction evaluation,” JPMA, vol. 31, no. 2, pp. 313-322, 2013,
doi: 10.1016/j.ijproman.2012.06.006.

[4] Y.-Y. Lai, L.-H. Yeh, P.-F. Chen, P.-H. Sung, and Y.-M. Lee, “Management and Recycling of
Construction Waste in Taiwan,” Procedia Environ Sci, vol. 35, pp. 723-730, 2016, doi:
10.1016/j.proenv.2016.07.077.

[5] C. Trask and H. C. Linderoth, “Digital technologies in construction: A systematic mapping
review of evidence for improved occupational health and safety,” Journal of Building
Engineering, vol. 80. Elsevier Ltd, Dec. 01, 2023. doi: 10.1016/j.jobe.2023.108082.

[6] Bergman Bruhn, C. Lindahl, I. M. Andersson, and G. Rosén, “Motivational factors for
occupational safety and health improvements: A mixed-method study within the Swedish
equine sector,” Saf Sci, vol. 159, Mar. 2023, doi: 10.1016/j.ssci.2022.106035.

[7] Z. Cao, J. Zhu, B. Tang, and T. Chen, “System dynamics simulation of occupational health
and safety management causal model based on NetLogo,” Heliyon, vol. 9, no. 8, Aug. 2023,
doi: 10.1016/j.heliyon.2023.e18752.

[8] Q. Zhou, J. Zhang, Q. Wang, and J. Zhong, “Grounded theory-based analysis of occupational
health and safety management modes in supply chain by core enterprises ——evidence from
China,” Heliyon, vol. 9, no. 12, p. €23044, Dec. 2023, doi: 10.1016/j.heliyon.2023.e23044.

[91 M. Jarota, “Artificial intelligence in the work process. A reflection on the proposed European
Union regulations on artificial intelligence from an occupational health and safety
perspective,” Computer Law and Security Review, vol. 49, Jul. 2023, doi:
10.1016/j.clsr.2023.105825.

Jurnal Info Sains : Informatika dan Sains is licensed under a Creative Commons Attribution-Non Commercial
4.0 International License (CC BY-NC 4.0)
Page | 859


http://ejournal.seaninstitute.or.id/index.php/InfoSains

" http://ejournal.seaninstitute.or.id /index.php/InfoSains

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Jurnal Info Sains : Informatika dan Sains, Volume 13, No 03 2023
] ITUTI E-ISSN.2797-7889, P-ISSN.2089-3329

P. V. Ingle and G. Mahesh, “Construction project performance areas for Indian construction
projects,” International Journal of Construction Management, vol. 22, no. 8, pp. 1443-1454,
2022, doi: 10.1080/15623599.2020.1721177.

H. Xu et al., “Application of Artificial Neural Networks in Construction Management: A
Scientometric Review,” Buildings, wvol. 12, no. 7. MDPI, Jul. 01, 2022. doi:
10.3390/buildings12070952.

A. Ghahramani, M. Ebrahimi, and M. Hajaghazadeh, “Development and psychometric
evaluation of an occupational health and safety performance tool for manufacturing
companies,” Heliyon, vol. 9, no. 6, Jun. 2023, doi: 10.1016/j.heliyon.2023.e17343

T. Dingseyr, S. Nerur, V. Balijepally, and N. B. Moe, “A decade of agile methodologies:
Towards explaining agile software development,” Journal of Systems and Software, vol. 85,
no. 6. 2012. doi: 10.1016/j.jss.2012.02.033.

P. Serrador and J. K. Pinto, “Does Agile work? - A quantitative analysis of agile project
success,” International Journal of Project Management, vol. 33, no. 5, 2015, doi:
10.1016/j.ijproman.2015.01.006.

R. Santos et al., “A Comparative Analysis of Agile Teamwork Quality Instruments in Agile
Software Development: A Qualitative Approach”, doi: 10.18293/DMSVIVA2023-217.

S. Al-Saqqa, S. Sawalha, and H. Abdelnabi, “Agile software development: Methodologies and
trends,” International Journal of Interactive Mobile Technologies, vol. 14, no. 11, 2020, doi:
10.3991/ijim.v14i11.132609.

T. Dingsoeyr, D. Falessi, and K. Power, “Agile Development at Scale: The Next Frontier,”
IEEE Software, vol. 36, no. 2. IEEE Computer Society, pp. 30-38, Mar. 01, 2019. doi:
10.1109/MS.2018.2884884.

F. Almeida, J. Simdes, and S. Lopes, “Exploring the Benefits of Combining DevOps and
Agile,” Future Internet, vol. 14, no. 2, Feb. 2022, doi: 10.3390/fi14020063.

A. Akhtar, B. Bakhtawar, and S. Akhtar, “EXTREME PROGRAMMING VS SCRUM: A
COMPARISON OF AGILE MODELS,” International Journal of Technology, Innovation and
Management (IJTIM), vol. 2, p. 2022, doi: 10.54489/ijtim.v2i1.77.

R. Hasan, A.- Ta, and R. Razali, “Prioritizing Requirements in Agile Development: A
Conceptual Framework,” Procedia Technology, vol. 11, no. Iceei, pp. 733-739, 2013, doi:
10.1016/j.protcy.2013.12.252.

A. Mishra and Y. I. Alzoubi, “Structured software development versus agile software
development: a comparative analysis,” International Journal of System Assurance Engineering
and Management, Aug. 2023, doi: 10.1007/s13198-023-01958-5.

I. Gananjaya, J. O. T. Chandra, J. F. A. Christanto, M. H. Widianto, and J. Audrey, “‘A Lone
Burglar’ Stealth Game Development Using Rapid Application Development,” in 2022 4th
International Conference on Cybernetics and Intelligent System (ICORIS), 2022, pp. 1-5. doi:
10.1109/ICORIS56080.2022.10031499.

T. Rabuske, “Polymath: A Platform for Rapid Application Development of Modular EDA
Tools,” in 2020 IEEE International Symposium on Circuits and Systems (ISCAS), 2020, pp. 1-
5. doi: 10.1109/ISCAS45731.2020.9180601.

Jurnal Info Sains : Informatika dan Sains is licensed under a Creative Commons Attribution-Non Commercial

4.0 International License (CC BY-NC 4.0)
Page | 860


http://ejournal.seaninstitute.or.id/index.php/InfoSains

