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Abstract

The preparation of scientific equipment and materials for practical instruction in microbiology and parasitology
is a critical factor influencing the effectiveness of the teaching and learning process. Traditional preparation systems
often encounter issues related to coordination, data accuracy, and operational timelines, which may negatively impact
the overall quality of instruction. This research aims to develop a data recording system for the preparation of scientific
equipment and materials used in laboratory teaching, and to assess user satisfaction with the system. The system
integrates tools from the Google Applications suite- namely Gmail, Google Docs, Google Drive, Google Forms, Google
Sheets, and Google Slides-to enhance data management efficiency and facilitate system accessibility. System
performance was evaluated by 15 experts across five dimensions: design, efficiency, usability, security, and resource
utilization. The results indicated that the system achieved a 'very good' rating in four dimensions, with resource
utilization rated as 'excellent'. Additionally, satisfaction was assessed among 13 users, including instructors and
scientific staff, across six dimensions: design, system efficiency, usability, content, security, and resources. Users
reported high satisfaction in system design and security, and the highest level of satisfaction in system efficiency,
usability, content, and resource utilization. Based on the findings, the developed system effectively meets user needs

and contributes to improving the quality of scientific equipment management for laboratory instruction.

Keywords: Online System, Google Applications, Teaching and Learning process, Preparation of Scientific

Equipment and Materials
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Design a systemn for managing equipment and

scientific materials through an online platform.

!

Create data collection tools.

<=m

Test the efficiency of using the system,

l
et e

Evaluate user satisfaction with the system.

Figure 1 Flowchart of the research procedures.
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[ System Workflow for Managing Scientific Equipment ]
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Figure 2 The Workflow of the Scientific Equipment and Material Preparation System Using Google Application Tools
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Figure 3 Screenshot of the online system website for the preparation of scientific equipment

and materials, created using Google Sites
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Figure 4 Screenshot of the online system website for the preparation of scientific equipment

and materials — Practical Operations section.
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Figure 5 Example list of scientific instruments used in Practical 1 for the course Techniques

and use of Microbiological Instruments.
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Figure 6 Google Form system for entering detailed information and preparing scientific equipment and materials
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Figure 7 PDF-format email response document from the online system

for preparing scientific equipment and materials
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Table 1 presents the mean (x) and standard deviation (S.D.) for evaluating the efficiency of an online system designed

for preparing scientific equipment and materials.

Mean Standard Deviation

Evaluation ltem _ Interpretation

(x) (S.D.)

Form Design Aspect

1. The system page has a pleasant and neat appearance. 4.20 0.67 High

2. The system page loads quickly, is easy to
4.47 0.51 High

understand, and operates smoothly.

3. The layout of the system page is simple and

4.33 0.48 High

easy to read and use.
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Mean Standard Deviation
Evaluation Item _ Interpretation
(x) (S.D.)
4. The size and format of the page are easy to read and
4.53 0.51 Very High
use.
5. The data entry format is appropriate and convenient. 4.27 0.59 High
Overall Mean 4.36 0.55 High
System Efficiency
1. The system is accurate and reliable. 4.47 0.51 High
2. The system is fast in recording and updating
4.33 0.72 High
data.
3. The system is fast in presenting data. 4.27 0.59 High
4. Overall system performance efficiency. 4.40 0.63 High
Overall Mean 4.36 0.61 High
System Usability
1. The system allows timely and uncomplicated login. 4.33 0.72 High
2. Information search is convenient and fast. 4.27 0.59 High
3. The system usage is efficient, clear, and reliable. 4.40 0.63 High
Overall Mean 4.33 0.64 High
System Security
1. User ID and password are set to control access. 4.20 0.94 High
2. Data backup is performed at scheduled intervals. 4.20 0.67 High
3. The system facilitates access and provides
4.33 0.61 High
accurate information.
4. Overall system usability and reliability. 4.27 0.59 High
Overall Mean 4.25 0.70 High
Resources
1. The equipment and materials used in service
4.67 0.48 Very High
provision are sufficient to meet user needs.
2. Reduction in paper usage. 4.67 0.48 Very High
Overall Mean 4.67 0.48 Very High
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Table 2 presents the mean (x ) and standard deviation (S.D.) for the evaluation of satisfaction regarding the

development of an online system for preparing scientific equipment and materials.

Mean Standard Deviation
Evaluation Item _ Interpretation
(x) S.D.
Evaluation Criteria: Satisfaction with the Design
1. The appearance of the system is beautiful,
4.42 0.51 Very Satisfied
modern, and attractive.
2. The layout is easy to read and use. 4.42 0.51 Very Satisfied
3. The size and shape of the buttons are easy to
4.50 0.52 Most Satisfied
read and use.
4. The information is appropriately grouped. 4.42 0.51 Very Satisfied
Overall Mean 4.44 0.51 Very Satisfied
User Satisfaction with System Performance
1. The system appropriately positions data. 4.42 0.51 Very Satisfied
2. The system is accurate and reliable. 4.42 0.51 Very Satisfied
3. The system is fast in recording and updating
4.50 0.52 Most Satisfied
data.
4. The system is fast in presenting data. 4.58 0.51 Most Satisfied
5. Overall system performance is highly
4.58 0.51 Most Satisfied
satisfactory.
Overall Mean 4.50 0.51 Most Satisfie

User Satisfaction with System Usability
1. The login process is simple and straightforward. 4.58 0.51 Most Satisfied
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Mean Standard Deviation
Evaluation Item _ Interpretation
(x) S.D.
2. The system operates conveniently and quickly. 4.58 0.51 Most Satisfied
3. The system stores data accurately and reliably. 4.50 0.52 Most Satisfied
4. The system is easy to understand and use. 4.50 0.52 Most Satisfied
Overall Mean 4.54 0.51 Most Satisfied
Content Satisfaction
1. The information is comprehensive and meets
4.50 0.52 Most Satisfied
user needs
2. The content is useful for practical application. 4.58 0.51 Most Satisfied
3. References are convenient for searching. 4.58 0.51 Most Satisfied
4. The presentation of content, including text and
4.58 0.51 Most Satisfied
color, is appropriate.
Overall Mean 4.56 0.51 Most Satisfied
System Security Satisfaction
1. User access is restricted through permissions and
4.42 0.51 Very Satisfied
passwords.
2. Data access is limited to defined scopes. 4.42 0.51 Very Satisfied
Overall Mean 4.42 0.51 Very Satisfied
Resource Satisfaction
1. Equipment and materials provided are sufficient
4.42 0.51 Very Satisfied
to meet user needs.
2. Reduction in paper usage. 4.58 0.51 Most Satisfied
Overall Mean 4.50 0.51 Most Satisfied

Conclusion and Discussion
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