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This research aims to develop a science laboratory information system at SMA Negeri Grujugan to improve
the efficiency and effectiveness of laboratory management. The science laboratory at this school experiences
several obstacles in terms of equipment inventory management, lab schedule management, and recording
experimental results. To overcome these problems, this research proposes the creation of a web-based
information system that can integrate various important functions in laboratory management. The methodology
used in the development of this system includes requirements analysis, system design, implementation, and
testing. The test results show that this information system is able to improve recording accuracy and simplify
the laboratory administration process, as well as get positive feedback from users. The developed science
laboratory information system provides solutions to various existing problems by providing features such as
inventory management, practicum scheduling, and reporting of experimental results. With this system, it is
expected that the management of science laboratories at SMA Negeri Grujugan will be more structured and
efficient, and can improve the quality of science learning at the school.
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1 INTRODUCTION

Science laboratories play a crucial role in supporting the educational process in secondary schools, by
providing facilities for students to carry out experiments and apply the scientific theories they have learnt [1].
However, science laboratory management often faces various challenges that hinder its operational
effectiveness and efficiency [2]. At SMA Negeri Grujugan, the current science laboratory management still
relies on manual methods, which often cause various obstacles, such as difficulties in inventory management,
poorly organised practicum scheduling, and unstructured recording of experimental results [3].

The current manual management method results in several major problems, including inaccurate
inventory data, lab scheduling that is often rescheduled, and recording of experimental results that are difficult
to access and analyse [4], [5]. These problems result in time wastage, potential loss of equipment, and a lack
of optimisation of laboratory usage. Therefore, an information technology-based solution is needed that can
effectively address these issues.

This research aims to design and develop a web-based information system for science laboratories at SMA
Negeri Grujugan. This system is expected to be able to increase efficiency in inventory management, improve
the practicum scheduling process, and facilitate the recording and reporting of experimental results. With this
information system, it is expected that laboratory management will become more structured and effective,
which in turn can improve the quality of science learning [6] .

The implementation of this science laboratory information system is expected to provide significant
benefits for laboratory managers and students [7]. For managers, this system will simplify the process of
administration and equipment management, and improve data accuracy [8]. For students, the system will
provide better access to laboratory information and experimental results, which can support their learning
process [9]. Overall, this research is expected to contribute to improving the quality of laboratory management
and the science learning process at SMA Negeri Grujugan.
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2 RESEARCH METHOD

This research uses a research approach with the waterfall method, which consists of needs analysis, system
design, development, and evaluation [1]. This approach was chosen to ensure that the science laboratory
information system can be designed and implemented in a systematic and structured manner [10], [11]. The
following is an explanation. The following is a picture of the model used in this research:

q Design
q Development

Testing

q Maintenance

Fig 1. Model Waterfall

2.1 Requirement Analysis

A needs analysis was conducted to identify existing problems and determine the features required in
the information system. Data was collected through interviews with laboratory managers and students, as well
as direct observation of the ongoing laboratory management process. This analysis also involved a literature
study regarding laboratory information systems to understand the best practices that can be applied.

2.2 Design

Based on the results of the needs analysis, the system design was carried out by creating a system
architecture model, flow chart, and user interface prototype. This system design includes key modules such
as inventory management, lab scheduling, and recording of experimental results. The design tools used
include the Unified Modeling Language (UML) for system modelling.

2.3 Development

System development is done using web technologies, including programming languages such as
Visual Basic. Net and databases such as MySQL. The development process involves source code generation,
module integration, as well as unit testing to ensure each component of the system functions as expected.

2.4 Testing

System testing is conducted in two stages. First, internal system testing to ensure functionality and
integration between modules. Second, system trials involving end users (laboratory managers and students) to
gather feedback on the ease of use and effectiveness of the system. Evaluation is conducted to assess system
performance and make improvements based on the feedback received.

2.5 Implementasi

After testing and improvement, the system was implemented in the science laboratory of SMA Negeri
Grujugan. The trial was given to the laboratory manager and students to ensure they could use the system
effectively. Technical support was also provided to handle any problems that may arise during the initial period
of system use.
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3 RESULTS AND ANALYSIS

From the methodology process, the results of the implementation of VB.NET programming are obtained
in the form of applications. There are several menus such as the borrowing menu, additions, purchases,
suppliers, verification of procurement of goods, Print and inventory. The following is a display of the
application produced in this study:
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Figure 2. Borrowing & Adds Form
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Figure 3. Buying & Suplier Form
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Figure 5. Print Document

4 CONCLUSION

The development of a web-based science laboratory information system at SMA Negeri Grujugan has
succeeded in significantly increasing the efficiency and effectiveness of laboratory management. This system
improves inventory management, scheduling of practicums, and recording of experimental results, as well as
offering better and more accurate access to laboratory data. System testing shows that users, both managers
and students, feel the benefits of better organization and reduced administrative burden. Although the results
are positive, some aspects of the system still need improvement, including adjustments to features and user
interfaces. Overall, this system makes a significant contribution to improving the quality of laboratory
management and can be used as a reference for other educational institutions in implementing similar
information technology.
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