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 Thesis administration at the higher education level, such as in the Physics 

Study Program, still faces challenges due to the absence of an integrated 

system. To address this issue, a web-based Thesis Management Application 

was developed to support five main user roles: Students, Lecturers, Thesis 

Coordinators, Program Coordinators, and Administrators. The system 

offers a comprehensive set of features including authentication, pre-

proposal submission, advisor scheduling, seminar and exam management, 

publication submission, oral examinations, and final graduation 

requirements. This study focuses on the Quality Assurance (QA) process 

using the Scrum methodology and Software Testing Life Cycle (STLC) 

framework over six sprints conducted within three months. The process 

began with the mapping of 225 functional requirements on the Front-End 

and 206 on the Back-End, which were then translated into 1240 test cases 

derived from various usage scenarios, authorization validations, and 

interaction flow explorations. Non-functional testing was also conducted at 

the end of the sixth sprint, covering aspects such as portability, usability, 

performance, availability, and security. The results show that all system 

requirements were successfully met, indicating that the application is 

feasible for supporting a structured thesis administration process. 
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1. Introduction 
Technological advancements, particularly the internet, have significantly impacted the field of 

education, enabling faster and broader access to information and encouraging self-directed learning without 

time and location constraints [1]. The internet also serves as a vital tool for supporting student research 

activities, including reference searches and data collection for thesis writing [2], [3], [4], [5]. A thesis is a 

crucial component of a student's academic journey, reflecting critical thinking skills and the application of 
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knowledge acquired during their studies [6]. The thesis process involves various stages, from title submission 

to the final defense, requiring coordination between students, lecturers, and academic staff [7], [8]. 

The Physics Study Program at Universitas Pembangunan Nasional "Veteran" Jawa Timur, 

established in 2022, identified the need for a thesis management system to support its lengthy and complex 

administrative processes. Case studies from the Information Systems and Informatics Study Programs show 

that the presence of a thesis management system can accelerate and simplify the thesis completion process 

[9], [10]. A web-based Thesis Management Application was designed to support the thesis process from the 

proposal seminar to the final seminar, involving five primary user roles: Student, Lecturer, Thesis 

Coordinator, Study Program Coordinator, and Study Program Admin. The application features seminar 

registration, automated scheduling, examiner mapping, assessment, and document revision management [9], 

[10]. The system is developed using a client-server approach, with the front-end serving the user interface 

and the back-end managing system logic and the database. Advantages of a web-based system include 

accessibility, flexibility, and efficient distribution [11], [12], [13]. System testing includes both functional 

and non-functional aspects such as security, performance, and availability to ensure application quality and 

user satisfaction [14], [15]. Testing plays a crucial role in detecting bugs early and ensuring the application 

meets user requirements [16], [17]. 

 

The Software Testing Life Cycle (STLC) methodology was implemented to test this application, as 

it provides a structured approach from requirements analysis to test result evaluation. STLC enhances team 

communication processes and ensures the reliability of each tested component [18], [19]. Automation tools 

such as Katalon Studio, Postman, and JMeter support the efficiency and consistency of the testing process, 

enabling repeated testing with accurate results and faster detection of software errors [20].This study aims to 

evaluate the quality of the web-based Thesis Management Application for the Physics Study Program at UPN 

"Veteran" Jawa Timur using the STLC approach and automation tools, ensuring the application can optimally 

and sustainably support thesis administrative needs. 

 

2. Research Method 
This chapter outlines the steps undertaken to achieve the research objectives. The research 

methodology, adapted from a previous study [21], includes data collection and a testing framework based on 

the Software Testing Life Cycle (STLC) within the SCRUM framework, as illustrated in Figure 1. 

 

 

Figure 1. Research Design Diagram 



Dewangga Nanda Arjuna et al.  e-ISSN: 2622-1659 

Jurnal Teknologi dan Open Source, Vol. 8, No. 1, June 2025:  208 -216 

 

210 

 

These stages are described as follows: 

 

2.1.  Data Collection 
 Data were gathered through interviews and literature studies to obtain essential information for the 

research. The collected data served as a reference for analyzing system requirements and guiding the system 

design process. 

 

2.2.  Scrum dan STLC 
Scrum is a framework designed to address the challenges of complex software development by 

applying Agile principles through structured activities such as sprint, sprint planning, daily scrum, sprint 

review, and sprint retrospective [22], [23]. 

 

 

Figure 2. Scrum Methodology (Source: PM Partners) 

  

The Software Testing Life Cycle (STLC) is a structured sequence of activities carried out to test 

software systematically. It involves well-planned stages executed in an organized manner to ensure optimal 

testing outcomes. The main phases of STLC include Requirement Analysis, Test Planning, Test Case 

Development, Environment Setup, Test Execution, and Test Cycle Closure [24]. In this study, Scrum was 

adopted as the development methodology, with the STLC process implemented concurrently alongside 

Scrum. 

 

 

Figure 3. STLC Methodology (Source: RareCrew) 
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a) Product Backlog and Requirement Analysis 

The Product Backlog stage organizes and prioritizes development tasks to keep the team focused on 

key goals. In the STLC process, after feature priorities are set, Requirement Analysis is conducted to clarify 

system requirements and ensure clear Quality Assurance understanding of the software under test [23], [25]. 

b) Sprint Planning and Test Planning 

Tasks for the Sprint are selected based on priority. Test Planning defines testing strategies, 

resources, environments, and schedules to ensure clear testing direction [23], [25]. 

c) Sprint Execution dan Daily Scrum 

The team works on assigned tasks while Quality Assurance prepares test cases, sets up the test 

environment, and executes functional and non-functional tests [23], [25]. 

d) Sprint Review dan Test Cycle Closure 

Sprint outcomes are reviewed, and QA summarizes testing results, identifies improvements, and 

assesses software readiness for release [23], [25]. 

e) Sprint Retrospective 

The team evaluates the Sprint process to identify obstacles, improve efficiency, strengthen 

collaboration, and define corrective actions for the next cycle [23], [25]. 

 

2.3.  Discussion 
This section reflects on the use of testing tools throughout the process, discussing their 

functionalities, usability, and limitations encountered during testing. The insights are intended to support 

future researchers interested in applying similar tools for functional and non-functional testing. 

 

3. Result and Discussion 
This chapter presents the outcomes of each stage of the research, including data collection, the 

implementation of Scrum and STLC methodologies, and the evaluation results of the Thesis Management 

Application based on predefined requirements. 

 

3.1. Product Backlog and Requirement Analysis 
 The system development began by compiling a prioritized product backlog based on interviews with 

the Thesis Coordinator of the Physics Department at UPN ―Veteran‖ Jawa Timur. This was followed by a 

requirement analysis phase where the QA team thoroughly reviewed both functional and non-functional 

needs to ensure comprehensive test coverage. The system was designed to support the entire thesis 

management workflow, involving user roles such as students, supervisors, coordinators, and administrators, 

with features including title submission, seminar scheduling, evaluation, and final grading. The prioritized 

features and their importance are summarized in Table 1 (Product Backlog). 

 

Table 1. Product Backlog 
ID Name Priority 

1 Authentication High 

2 Profile High 

3 Title Submission (Pre-Proposal) High 
4 Advisor Assignment High 

5 Thesis Guidance Card High 

6 Seminar Registration High 
7 Seminar Scheduling High 

8 Seminar Assesment High 

9 Seminar Revision High 
10 Publication Article Submission High 

11 Examiner Assignment (Oral Exam) High 

12 Oral Exam Assesment High 
13 Final Thesis Grade High 

14 Submission of Graduation Completion Proof Medium 

15 Announcements Low 

16 Files Low 

17 Contact Low 

18 FAQ Low 

 

3.2. Sprint Planning and Test Planning 

Development and testing were organized into six two-week sprints, each covering Front-End and 

Back-End features with QA testing. The sprint schedule was planned and tracked using Trello. Testing 

activities aligned with Scrum and STLC involved sprint planning to define test scope, daily executions and 
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progress discussions, sprint reviews with bug reporting, and retrospectives to identify improvements. This 

iterative approach ensured continuous feedback and progressive quality enhancements throughout the 

development cycle. 

 

3.3. Sprint Execution and Daily Scrum 
During Sprint Execution, the team carried out development and testing activities as planned in the 

sprint backlog. Daily Scrum meetings were held to discuss daily progress, challenges, and plans, fostering 

effective team communication and quick problem resolution. This routine ensured alignment among team 

members and kept the sprint on track. Testing was performed in parallel with development, allowing for early 

bug detection and timely fixes within each sprint iteration. 

 

Functional Testing 

During sprint execution, functional testing focused exclusively on the Seminar Proposal Registration 

(Create) feature. Test cases were developed to verify compliance with key business rules, such as submission 

within the allowed period, uniqueness of the proposed title, completeness of uploaded documents, and 

prevention of duplicate submissions. This targeted testing ensured that the submission process functioned 

correctly and aligned with user expectations and system requirements. Daily Scrum sessions supported 

prompt communication of progress and issues, enabling rapid debugging and iterative improvements. 

 

a. Front-End 

 

Figure 4. Positive Test Case with Katalon (Front-End) 

 

 

Figure 5. Negative Test Case with Katalon (Front-End)  
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b. Back-End 

 

Figure 6. Positive Test Case with Postman (Back-End) 

 

 

Figure 7. Negative Test Case with Postman (Back-End) 

 

Table 2. Create Submission Seminar Proposal Test 
No. Test Scenario Input Condition Expected Result Actual Result 

1. Successful submission 

Valid title, within 

submission period, 

complete documents 

Success Success 

2. Submission outside allowed period 

Valid input, but 

submission period is 

closed 

Failed Failed 

3. 
Title already used by another 

student 

Title already exists in 

system 
Failed Failed 

4. 
Student has already submitted or 
submission already approved  

Student previously 
submitted or approved 

Failed Failed 

5. Required documents are missing  
One or more uploaded 

files are empty or missing 
Failed Failed 

6. Batch not found 

Selected batch ID is 

invalid or not found in 

system 

Failed Failed 

 

Non-Functional Testing 

During the sprint execution, non-functional testing concentrated specifically on the performance 

aspect with a focus on scalability (1000 Virtual Users). Test cases were designed to assess the system’s 

ability to handle varying user loads without performance degradation, ensuring smooth operation even under 

peak traffic conditions. This focused testing validated that the user access could scale efficiently to support 

increasing numbers of concurrent users, maintaining responsiveness and reliability. Continuous monitoring 

during development allowed early detection of bottlenecks and facilitated timely optimizations. 

 

 

Figure 8. Scalability Test Script (Front-End) 
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Figure 9. Scalability Test Result (Front-End) 

 

 

Figure 10. Scalability Test Script  (Back-End) 

 

 

Figure 11. Scalability Test Result  (Back-End) 

 

Table 3. Non-Functional Test 
No. Non-Functional Descriptions Status 

1. Portability/Compatibility 

The application runs smoothly on major browsers 

(Chrome, Safari, Firefox) and across various 

devices and operating systems. 

PASSED 

2. 
Usability (Responsiveness, 

Readability, Accessibility) 

Usability ensures the application is user-friendly by 

adapting layout responsively, maintaining clear 

readability, and meeting accessibility standards like 

WCAG for all users. 

PASSED 

3. 
Performance (Scalability, 

Load Time, Response Time) 

Performance ensures the application handles 

increased user (until 1000 Virtual Users) load 

without slowing, loads pages quickly, and responds 

promptly to user actions for optimal experience. 

PASSED 

4. Availability  
The system operates continuously without 

downtime to support nearly 24/7 business needs. 
PASSED 

5. 

Security (Website Analysis, 

Vulnerable Testing and 

Penetration Testing)  

The system enforces role-based access and 

undergoes website analysis, vulnerability testing, 

and penetration testing to identify and address 
security risks. 

PASSED 
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Performance testing with Grafana K6 up to 1000 virtual users showed the system remained stable 

with a 0% request failure rate on both Back-End and Front-End. The Back-End performed responsively with 

low latency even at peak load, while the Front-End experienced higher response times, especially at the 95th 

and 99th percentiles, likely due to rendering or resource loading delays under heavy load. Overall, the system 

successfully handled 1000 simultaneous users without failure. 

 

3.4.  Discussion 

During the testing phase, a variety of tools were used to support both functional and non-functional 

testing, each with its own strengths and limitations. Katalon was useful for automated functional tests but was 

resource-intensive. Postman simplified API testing, though it involved repetitive scripting. Grafana K6 and 

JMeter were used for performance testing; K6 was easier to use, while JMeter offered more flexibility 

through plugins but was harder to learn. Security tools like OWASP ZAP, Nikto, and Whois provided 

valuable insights but were less user-friendly due to command-line interfaces and high resource usage. Cross-

browser tools like LambdaTest and Sauce Labs supported visual testing, with limitations depending on the 

account type. Lightweight tools such as Google Lighthouse, Pa11y, and Security Headers enabled quick 

checks for performance, accessibility, and security. Overall, the experience highlighted how hardware 

specifications affected tool performance and reinforced the importance of choosing tools based on testing 

needs and available resources. 

 

4. Conclusion 
Based on the testing conducted throughout the development of the Thesis Management System, all 

functional requirements for both the Front-End and Back-End were successfully verified using well-designed 

test cases. The testing process followed a combined Scrum and STLC approach over six two-week sprints 

(three months total), covering functional and non-functional needs. A total of 1,240 test cases were executed 

from 431 functional requirements, supporting key thesis processes such as proposal submission, supervision, 

seminar scheduling, evaluations, final grading, and graduation requirements. Additionally, 27 non-functional 

test cases were executed to assess performance, usability, availability, compatibility, and security. Various 

tools were used, and testing efficiency was significantly influenced by device specifications—resource-

intensive tools often caused lag or crashes, highlighting the importance of proper hardware support for 

reliable testing. Therefore, it is recommended that future testing activities be conducted using devices with 

sufficient hardware specifications to ensure stable and efficient operation of testing tools. Moreover, further 

integration between the Thesis Management System and the university's Academic Information System 

(SIAMIK) is advised to achieve a more centralized, synchronized, and institutionally aligned thesis 

administration process. 
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