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Summary of Program 

Program Name    A Numerical Methods Solver for Large-Scale Linear Systems using 
Android Studio featuring Step-by-Step Visualization 

Category C3 

Abstract of Program 

Solving large systems of linear equations is a fundamental engineering task, 
but current tools lack transparency and educational effectiveness for 
students studying advanced numerical methods. This project aimed to 
design, implement, and assess a "Step-by-Step Numerical Methods 
Calculator", a tailored Android application that helps students solve up to 
ten linear equations using five different methods (Cramer's Rule, 
Gaussian/Gauss-Jordan Elimination, Jacobi/Gauss-Seidel), while providing 
step-by-step visualizations of the solution process. The app was evaluated 
through a task-based approach involving 23 engineering students who 
solved an assigned 4x4 system and completed a post-task questionnaire. The 
results demonstrated high functional reliability (100% task completion), and 
students rated the application highly for its user-friendly interface 
(M=4.61/5.00) and clarity of the step-by-step process (M=4.09/5.00). 
Cronbach's Alpha of 0.704 confirmed the reliability of the questionnaire. 
While users commended the app's speed and usefulness, qualitative 
feedback highlighted the need for improvements in the information 
architecture to further reduce cognitive load. This research confirms that the 
app serves as an innovative educational tool that bridges the gap between 
conceptual knowledge and computational skills, offering a future-ready 
solution for engineering education by integrating technology into the 
learning process. The app enhances learning experiences and prepares 
students for future challenges in engineering and other technical fields. 

Details of Program 

Planning 

Objectives 
Long-term Goals 

Our long-term goal is to revolutionize the way engineering students 
understand and solve complex mathematical problems. By continuously 
improving and refining the Step-by-Step Numerical Methods Calculator, 
we envision it becoming an indispensable tool in engineering education 
worldwide. We aspire for this application to bridge the gap between 
conceptual knowledge and computational skills, preparing students for 
future challenges in the ever-evolving field of engineering. In the coming 
years, we hope to expand the app's capabilities, integrating it with more 
advanced methods and expanding its accessibility to a global audience of 
students and professionals. 
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Short-term Targets 

In the upcoming year, we aim to solidify the app's reliability and 
functionality by further testing and refining its features. We plan to expand 
its user base through targeted outreach, gathering data from a diverse set of 
students and professionals to ensure the app's versatility and educational 
impact. Our focus will be on perfecting the user experience, enhancing 
step-by-step visualizations, and integrating additional user feedback to 
ensure its accessibility and usefulness for future learners. We also aim to 
release the app on popular platforms like Google Play to reach a wider 
audience. 

Rationale 

The reason for initiating this project stems from the clear gap in existing 
tools that support students learning complex numerical methods. 
Engineering education, particularly in numerical analysis, requires 
transparent, intuitive, and interactive tools to make difficult concepts more 
accessible. Traditional methods lack the step-by-step breakdowns and visual 
aids that could enhance student comprehension. By developing this app, we 
hope to empower students to not only solve large-scale linear systems with 
ease but also to deeply understand the underlying processes involved. This 
initiative represents our commitment to shaping future engineers who can 
approach complex problems with confidence and clarity. 

Subject 
(Leader) 

Initiator(s) 
REFUGIO, Craig N. 
TAYCO, Ryan O. 
RAGAY, Jenny D.  

Champion(s) YASI, Noel Marjon E. 

Major team member(s)  

CANTIL, Jeric Jan ​
BARBOSA, Alfred ​
MAANO, Remejie ​
BESARIO, Harold Jan ​
MELON, Aeron James  

Environment 

Nature/Society 

This application, developed for students tackling complex linear algebra 
problems, is designed with a clear understanding of the educational 
landscape. It supports the evolving nature of engineering education by 
addressing the need for clearer, more accessible tools that enhance 
conceptual learning. The study's focus on making engineering education 
more transparent through technology meets society's growing demand for 
practical, applied learning tools that improve problem-solving skills. 

Industry/Market 

The tool meets the industry's needs by aligning with current technological 
trends, such as mobile applications and AI-driven tools. It facilitates the 
development of future engineers who are equipped with the technical and 
problem-solving skills needed by industries that rely on advanced 
computation. The app directly supports the industry’s emphasis on 
innovation, practical application, and interdisciplinary integration, ensuring 
students are well-prepared for the market demands. 

Citizen/Government 

Government initiatives focusing on digital literacy and STEM education 
align perfectly with the study's objectives. The app supports national 
educational frameworks by fostering technical skills and problem-solving 
capabilities, helping create a generation of engineers who can contribute to 
national development and infrastructure. 

Resources Human resources 

The study relies on a dedicated team of students and advisors, who bring 
diverse skills in engineering, software development, and educational 
methodologies. The technical proficiency required to develop the app was 
guided by faculty advisors, ensuring that the application was both 

3 

 



scientifically rigorous and educationally valuable. The team’s collaboration 
with professional stakeholders ensures a high level of technical support and 
pedagogical expertise. 

Financial resources 

This project utilized university-funded resources in terms of time, access to 
software tools like Android Studio, and faculty mentorship. The app is 
designed to be scalable and cost-effective, allowing for future expansion at 
minimal costs, especially with the availability of free and open-source 
platforms for app development. 

Technological resources 

The primary technological resource for this study was Android Studio, 
which facilitated the development of the mobile application. The app 
leverages modern programming languages like Java and Kotlin to integrate 
essential mathematical methods and algorithms. The use of mobile 
technology allows for a greater reach and accessibility for students and 
professionals, making it a future-proof educational tool that can be 
expanded with additional features like AI and cloud computing. 

Mechanism 

Strategy 
(Weight/Sequence) 

The strategy focuses on the development of a highly accessible mobile 
application that addresses a specific educational gap in solving large-scale 
linear systems. The project emphasizes the application of various numerical 
methods such as Cramer's Rule, Gaussian Elimination, and Jacobi Iteration. 
The primary goal in the short term is refining the tool based on user 
feedback, with plans to expand its functionalities in future versions, 
ensuring it meets the growing demand for flexible and interactive learning 
tools in STEM education. 

Organization 

The organizational structure of the university supports this innovation by 
integrating research and development into the curriculum. The collaborative 
effort between students and faculty, along with support from the College of 
Engineering, ensures that the project aligns with the institution’s vision of 
enhancing education through technological advancements. 

Culture 

The university culture encourages innovation and technological integration 
into educational methods. This study is a perfect reflection of that cultural 
alignment, as it promotes critical thinking, practical learning, and 
problem-solving skills that are essential for the success of engineering 
students. The supportive academic environment enables the project to thrive 
and be shared with a wider academic community. 

Doing 

Launch date 
The app was launched in June 2025, marking a significant milestone in 
bridging the gap between conceptual learning and computational skill 
acquisition in engineering education. 

Responsible organization 

The College of Engineering and Architecture at Negros Oriental State 
University (NORSU), led by a dedicated group of engineering students and 
supported by the expertise of faculty members, is responsible for the 
execution of this groundbreaking program. The project was developed as 
part of the COE 346 Methods of Research course under the guidance of 
Dr. Craig N. Refugio. 

Program content and process 

This program developed a mobile application designed to help students and 
professionals solve large-scale linear systems with step-by-step solutions 
using methods like Cramer's Rule, Gaussian Elimination, and Jacobi 
Iteration, among others. The application is tailored for Android devices and 
guides users through each solution process, visualizing every step for clarity 
and understanding. The implementation process followed a structured 
methodology, with careful design, prototyping, and iterative testing. The 
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app was created with a focus on ease of use, educational value, and user 
engagement, allowing students to solve equations and understand the 
underlying concepts intuitively. 

Key highlights of the content/process 

1.​ Step-by-Step Visualization: Every solution step is clearly visualized, 
making complex mathematical processes more accessible. 

2.​ Mobile Integration: By utilizing Android Studio, the application was 
designed to run smoothly on mobile devices, increasing accessibility for 
students anytime, anywhere. 

3.​ Interactive Learning: The app offers a hands-on learning approach, 
where users can explore different solution methods, understand their 
applications, and see real-time results. 

Differences from traditional approaches 

Traditional methods of teaching numerical methods rely heavily on lectures, 
static examples, and textbook solutions, often without interactivity or 
visualization. This app, however, offers interactive, visual, and real-time 
feedback, creating a dynamic learning environment where students actively 
engage in problem-solving rather than merely following pre-determined 
steps. Additionally, the mobile platform ensures that learning is accessible 
beyond the classroom, fostering a more flexible and personalized learning 
experience. 

Progress as of today 

As of today, the app has successfully undergone pilot testing with 
engineering students, and the feedback has been overwhelmingly positive. 
The application has achieved its goal of providing a functional and 
user-friendly tool for solving large-scale linear systems. 100% task 
completion was reported in the evaluation, and the app has been rated 
highly for its clarity and ease of use (M=4.61/5.00). 

Problems in implementation 

One challenge faced during the implementation was ensuring user-friendly 
interaction with the mobile interface, particularly in presenting complex 
solutions clearly and concisely. Some users expressed the need for a more 
intuitive information architecture to minimize cognitive load, particularly 
when interpreting long, multi-step solutions. 

Approaches to solve the problems 

To address the aforementioned issue, we refined the user interface (UI) and 
user experience (UX) based on continuous feedback. We also focused on 
enhancing the visualization and step-by-step navigation to reduce 
cognitive load. As a result, the final version of the app is more streamlined, 
with clear guidance for each step, and it provides better explanations for the 
user. 

Completion date, if completed 

The program's initial launch and pilot testing phase were successfully 
completed in June 2025. We are now in the process of incorporating user 
feedback for the next version. The full rollout and expansion of features, 
including integration with more methods and platforms, are anticipated for 
early 2026. 

Seeing 

Impacts on students  

The Step-by-Step Numerical Methods Calculator has had a profound 
impact on students by enhancing their ability to understand and solve 
complex linear systems with clarity and confidence. Students have reported 
high satisfaction with the tool, especially in how it makes difficult 
mathematical concepts more accessible. The app has fostered a deeper 
understanding of numerical methods through its interactive visualizations, 
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allowing students to engage actively in their learning and gain a thorough 
understanding of the problem-solving process. With 100% task completion 
and impressive ratings for user simplicity, students find the app not just a 
tool, but a valuable learning companion. 

Impacts on professors  

Professors have embraced the application as a transformative educational 
tool that elevates the learning experience. It has reduced the reliance on 
traditional teaching methods, allowing instructors to focus on guiding 
students through problem-solving rather than simply delivering lectures. 
Professors have noted significant improvements in student engagement and 
understanding, as the app’s interactive nature sparks interest and curiosity. 
The simplicity and clarity of the step-by-step explanations have allowed 
professors to focus more on conceptual discussions, knowing that students 
have mastered the technical application. 

Impacts on university administration 

The university administration has recognized the potential of this project to 
position Negros Oriental State University (NORSU) as a leader in 
integrating technology with education. The app aligns perfectly with the 
university’s strategic goals of enhancing STEM education and improving 
student engagement. The positive student and faculty feedback 
demonstrates the effectiveness of the app, reinforcing the university's 
commitment to fostering innovation in teaching and learning. The project 
exemplifies the kind of forward-thinking approach that is integral to the 
university's educational philosophy. 

Responses from industry/market 

The response from the industry and local market has been encouraging. 
Engineering firms and educational technology providers have recognized 
the potential of this application to not only enhance learning but also 
contribute to developing a workforce equipped with practical computational 
skills. Industries that rely on engineers proficient in numerical methods have 
expressed interest in using this tool as a part of their internal training 
programs, as it provides practical, hands-on experience with solving 
real-world problems. 

Responses from citizen/government 

Local government agencies and educational policymakers have also shown 
support for this project. They see the app as an important step towards 
enhancing digital literacy and STEM education within the region. By 
supporting educational initiatives like this, they are aligning with national 
goals to improve access to high-quality educational resources and equip 
students with the skills necessary for the future workforce. This initiative 
also plays a role in promoting digital inclusion and ensuring that all 
students, regardless of location, have access to world-class learning tools. 

Measurable output (revenues) 

While the program is still in its early stages, its revenue potential is 
promising. The app, once released on platforms like Google Play, is 
expected to generate income through app purchases, in-app features, and 
educational partnerships with universities and industries. Further 
monetization could include offering additional advanced features or 
enterprise solutions for large educational institutions and corporations, 
enhancing the scalability and profitability of the project. 

Measurable input (expenses) 

The primary expenses associated with the development of this application 
include software tools, Android Studio licenses, and the research and 
development time of the students and faculty involved. Additionally, 
marketing costs for the app’s release and distribution, as well as any support 
infrastructure (e.g., server maintenance), contribute to the financial inputs. 
The costs were kept low through university resources and the use of free 
software development tools, ensuring a cost-effective project launch. 
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Cost-benefit analysis for effectiveness 

The cost-benefit analysis shows a strong return on investment. The initial 
financial input has been minimal, relying on free tools and student labor. 
The benefits, however, are substantial: enhancing student learning, 
improving faculty engagement, and promoting the university's role as a 
leader in educational technology. The positive student feedback and high 
completion rates indicate that the project is highly effective in its objectives. 
Moreover, the app's ability to scale and serve a wider audience globally 
through mobile platforms further solidifies its potential for long-term 
success, both educationally and financially. 

Future Planning 

Where does the project go from here? 

The journey of developing the Step-by-Step Numerical Methods 
Calculator has only just begun. As we look to the future, there are several 
exciting paths ahead for the project. First, we aim to expand the app’s 
functionality by integrating more advanced numerical methods, ensuring 
that it continues to meet the growing demands of students and professionals 
in the field of engineering and beyond. We will also explore cross-platform 
compatibility, enabling users on both iOS and Android platforms to 
benefit from this innovative educational tool. 
Our future vision includes the integration of AI-driven enhancements, 
such as real-time feedback based on user input and suggestions for 
improving problem-solving approaches. This will make the learning 
experience even more personalized and adaptive to individual learning 
styles. 
Furthermore, we are committed to scaling the app’s reach to a global 
audience by partnering with universities and educational organizations 
worldwide, making it an essential part of modern engineering education. As 
we continue to gather feedback and iterate based on real-world use, we 
foresee the app evolving into a comprehensive educational platform for 
numerical methods that can be used by both novice and experienced 
learners alike. 
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Others 
which may 
help explain 
the program 
(including 
website 
links)  

https://drive.google.com/file/d/1hLTOwd2HPr5lw6qQy7oXc884eK4VaRW7/view?usp=sharing 
 
https://norsu.edu.ph/wuri 
 
https://norsu.edu.ph/files/wuri/2025/A%20Numerical%20Methods%20Solver%20for%20Large-scale%
20Linear%20Systems%20using%20Android%20Studio%20featuring%20Step-by-Step%20Visualizatio
n.pdf 
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Guideline for Application to WURI 2026 
 
1. Prepare Program Cases 

●​ Before the deadline, universities should prepare their innovative program cases 
using the provided template. One innovative case must be written in one MS/Word 
template. Any external files are not allowed.  

●​ You may create new cases or revise and update those submitted for WURI 2025. 
 

2. Upload Program Cases 
●​ All program files must be written in MS Word (.docx) format (no PDFs). 
●​ Combine all program cases into a single ZIP file and upload it through the  

WURI 2026 Google Form. 
 

3. Revise or Update Cases 
●​ If the same university uploads multiple ZIP files, only the latest uploaded file will 

be used for evaluation. 
 

4. Submission Deadline 
●​ The deadline for submission is December 5, 2025. 
●​ After the deadline, Google Form will no longer be accessible. 
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