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Abstract

Solving big systems of linear equations is an essential engineering task, but current
tools are not educational transparent to students who study sophisticated numerical methods.
This project set out to design, implement, and assess a "Step-by-Step Numerical Methods
Calculator," a specifically tailored Android application that can solve up to ten linear
equations and supply informative visualizations of the process of solution for five different
methods (Cramer's Rule, Gaussian/Gauss-Jordan Elimination, Jacobi/Gauss-Seidel). The
usability and effectiveness of the application were tested using a task-based evaluation in
which 23 engineering students completed an assigned 4x4 system and reported via a
post-task questionnaire. Outcomes indicated high functional reliability with 100% task
accomplishment and very high user ratings for simplicity of input (M=4.61/5.00) and clarity
of the step-by-step option (M=4.09/5.00). With a Cronbach's Alpha of 0.704, it indicated -
that the questionnaire was satisfactory. Although users were commending the speed and
usefulness of the app, qualitative findings listed information architecture of the results view
as a primary area for enhancement in minimizing cognitive load. This research concludes
that the application is an effective proof-of-concept that is able to close the gap between
conceptual knowledge and computational capabilities with great scope for academic and
practical applications in engineering education.

Keywords: Numerical Methods, Linear Systems, Engineering Education, Android

Studio, Educational Technology, Step-by-Step Visualization, Usability Testing, Cognitive
Load.
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CHAPTER1
INTRODUCTION

1.1 Background of the Study

Solving systems of linear equations is a very important part of science and
engineering. It is the basic math used to solve real-world problems in many areas, like
building design and electronics. Being able to solve these problems is not just for school; it
is a key skill for any engineer. However, there is a big problem: the available tools for
learning this are often not effective.

All over the world, schools are using more technology to make learning better and
more interesting. This is especially true for science and engineering topics. Teachers know
that for subjects with many steps, like numerical methods, textbooks alone are not enough.
They agree that students need digital tools that are interactive and visual. Such tools can
make difficult ideas easier to understand and help students really see how the methods
work. This use of technology is also happening in the Philippines, as schools look for new
ways to help engineering students learn better.

This challenge is directly felt at Negros Oriental State University (NORSU). The
motivation for this study comes from the experiences of engineering students in the
Numerical Methods subject. Students in this course often find that solving these problems
by hand is slow and repetitive. A common source of frustration is the lack of a quick way to
check if the final answer is correct after spending a lot of time on a problem. This common
struggle highlights a clear need for a better tool.

Currently, students taking this subject face two options. They can use a normal
scientific calculator, but it can only solve very small problems. Or, they can use complex
computer software that acts like a "black box". It gives the final answer but does not show
the important steps in between. This causes a big learning problem. Students are forced to
do the work by hand or through a spreadsheet, which makes it hard to think and stops them
from really understanding the logic.

To fix this problem, this research project involves the creation of a mobile app called
"Numerical Methods Calculator." The app is designed to solve the exact frustrations faced
by students. It connects getting the right answer with actually understanding the process.
The app is a powerful calculator that can solve large systems, but it is also a learning tool. It
will show the solution step-by-step, turning a boring and confusing task into a clear learning
experience that can help students feel more confident. This study, therefore, solves a real
and current problem for engineering students at NORSU by giving them a tool that is both a
useful calculator and a great source of information.

1.2 Objectives of the Study

This study's main objective is to develop a mobile application that solves large
systems of linear equations that is both practical and easy to understand. In addition to
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carrying out accurate results, the app will also guide users through each step of the solution
process, helping them learn how it works.

The study's main objectives are as follows:

1. To develop a mobile application that is easy to use and can solve systems of linear
equations with four or more unknowns.

2. This application will be using a variety of ways to solve equations, such as the
Gauss-Seidel Method, Jacobi Iteration, Gaussian Elimination, Gauss-Jordan
Elimination, and Cramer's Rule.

3. The mobile application will be giving users short, complete answers that allow them
to follow along and understand each step of the process instead of just giving the
answer.

4. Users will be able to choose the method that suits them best by comparing how
effective and easy each one is to use in the app.

5. Explore how the app can support student learning while also serving as a practical
calculator for engineers and other professionals who regularly work with linear
equations.

1.3 Statement of the Problem

Learning how to solve big math problems in engineering is tough. A huge part of it
1s working with systems of linear equations. The problem is, the tools students have to learn
this are just not very good.

You basically have two options, and both have major flaws. You can use a standard
scientific calculator, but it can only handle tiny problems with two or three variables, not
the kind you see in real engineering. Or, you can use powerful computer software, but it
acts like a "black box." You put the numbers in, and an answer pops out, but you never see
how the computer got there. This is a terrible way to learn. Students can't see where they
might have made a mistake, and they don't build any real understanding of the process.

This is the exact problem students are facing in the Numerical Methods course at
Negros Oriental State University (NORSU). There is a clear need for a tool that fits in the
middle something powerful enough to solve the complex problems they're assigned, but
also designed to actually teach them by showing its work.

This mini research project aims to answer the following questions;

6. Can a mobile app be created in Android Studio that correctly solves linear systems
with up to 10 variables, using all five of the required numerical methods?

7. When the app is introduced to engineering students, will they find it simple and
straightforward? Is it easy to enter the numbers, pick a method, and get a solution?

8. Does the "step-by-step" feature really make it clearer for students to understand how
the answer was found?

9. Based on what the students say, what are the best parts of the app, and what needs to
be improved in the future?
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