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ABSTRACT

The purpose of this research is to develop a mobile-based application product using the Gauss Jordan
method on a valid, effective, and practical system of linear equations. This research is an R&D (Research
and Development) research using ADDIE as its development model. Data collection techniques used are
material validation sheets and application display; practicality sheet; test sheets (pretest and posttest); and
student opinion sheet. The application design technique used is to use mobile programming with Android
Studio to design software applications. Based on the data that has been obtained and processed, the average
score of the material validation assessment is 4.31 and for media display validation is 4.33, where both
these values are included in the valid category, the score for improving student learning outcomes is 0.71
which includes classification. Improvement is high and includes effective, as well as an average score of
4.2 practicality assessment which is included in the high category. The application of this application also
received a positive response from students who have used it, so the Gauss Jordan 3x3 application is suitable
for use in learning and determining solutions to linear equations.
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1. Introduction

The rapid development of software
technology today is undeniable, especially
Android-based  mobile  devices. Mobile
technology has become a part of everyday human
life. In general, smartphones are used as an
effective and efficient tool to solve existing
problems. Therefore, the smartphone has become
one of the devices that are widely used in various
fields of human life, including in the field of
education (Surahman, 2019).

Based on data on the use of gadgets for
student age, the use of gadgets/smartphones used
for education is still minimal. Children and
adolescents have three main motivations for
accessing the internet: to seek information, to
connect with friends (old and new) and for
entertainment. The search for information is often
driven by schoolwork, while the use of social

media and entertainment content is driven by
personal needs (Arriany et al., 2020).

For this reason, it is necessary to use the
right for students in using smartphones. The use of
learning support applications, such as applications
for calculating linear equations in the world of
education is very important. Some of the
difficulties experienced by students, including
students of Informatics Engineering class 2019
Faculty of Computer Science, Universitas Duta
Bangsa Surakarta who take Linear Algebra
courses in studying linear equations include: 1)
difficulties in understanding concepts and
definitions, 2) difficulties in applying a careful and
thorough attitude and students in solving
contextual problems of a three-variable linear
equation system, 3) difficulties in drafting the
SPLTV concept, 4) difficulties in solving
contextual problems with a three-variable linear
equation system wusing the elimination and
substitution method, 5) difficulties in drawing
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conclusions about the solution of contextual
problems with a system of linear equations three
variables (AP et al., 2020). This linear equation
calculation application can solve linear equations
with the order of 3x3. Computerized calculations
are needed to get results quickly and accurately. In
solving linear equations can use the Gauss Jordan
method. The Gauss Jordan method is one of the
mathematical methods devoted to programming
linear equations (Indo, 2019). This method can
determine a linear equation that has one to nine
variables.

Based on this analysis, an idea emerged that
prompted researchers to build an application for
calculating linear equations with the mobile-based
Gauss Jordan method that can be run on an
Android-based smartphone, so it is hoped that it
can be used as the right solution for calculating
linear equations quickly and accurately. This is in
accordance with research (Sumarni, 2021) that
misunderstandings, errors in the completion
process and errors in drawing conclusions from
linear equations system problems using the Gauss
Jordan method manually. Based on these
difficulties, an Android-based Gauss Jordan 3x3
application will be built.

This system of linear equations will be very
useful in life and enterprise applications. The
application of linear equations in everyday life is
used to calculate income over time, calculate
interest rates, or predict the profits of a company
(Saputra, 2018). In addition, this research will
produce a theoretical study and an android-based
application.

The purpose of this study is to develop a
mobile-based Gauss Jordan application product on
a valid, effective, and practical system of linear
equations. Valid here is that the application is
expected to be valid in appearance and valid in
determining the solution. Effective is the use of
gauss Jordan application can improve student
learning outcomes. While practically the
application is expected to get a positive response
from students.

2. Research Methods

This research is a development research or
R&D (Research and Development). Development
research is research conducted to produce a
particular product and test the effectiveness of that
product (Oktaviani & Ayu, 2021). The product
produced in this development research is the
application of Gaus Jordan of the order of 3x3 to
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determine the solution of a system of linear
equations.

The system development method used in
making this software is ADDIE (Rokhim &
Rohmah, 2020) which has 5 stages. The stages of
the ADDIE development model consist of 1)
Analysis which includes smartphone analysis; 2)
Design which includes product plans to be
developed; 3) Development, namely the
development or process of making a Gauss Jordan
3x3 application based on android; 4)
Implementation, namely the process of validation
and application; 5) evaluation aims to make this
Android-based 3x3 Gauss Jordan application
feasible to be implemented.

Data collection techniques used are
material validation sheets and application display;
practicality sheet; test sheets (pretest and posttest);
and student opinion sheets (Farida & Indah, 2019).
The application design technique used is to use
mobile programming with Android Studio to
design software applications. Previously, a
validation test was carried out on the appearance,
practicality tests for lecturers and student opinions
on the response from the application of this
application. Each validation sheet is given to who
are experts in their fields to validate Gauss-Jordan
and applications the practicality sheet is given to
the lecturer from the student who is the subject
study. The data obtained were then analyzed with
the following steps:

1. Validation sheet
a. Application
The validation results from the validator
for all aspects assessed are presented in tabular
form. Then find the average score using the
formula:

R= i=1Vi
n

With:
R = the average of the assessment results from
the validators
V; = score of the i-th validator assessment
results
n = many validators
Then the mean obtained is confirmed with the
specified criteria. How to get these criteria is as
follows (Yolanda & Hasanah, 2022):
1) Score range from 0to 4
2) The criteria are divided into five levels. The

terms used are adapted to the relevant

aspects.
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3) The mean range is divided into five class
intervals
b. Observation
1. Observation of the practicality of the
application
Observation results are separated
according to data groups. To describe the
data from the observations used descriptive
techniques
2. Observation of student activities
Observation data was obtained by
counting the number of students who
carried out activities as contained in the
observation sheet. The data were analyzed
by the percentage technique stated by
(Sinollah & Wahyu, 2020) as follows
Description:

ost test — pretest
N Gain = p P

maximum — pretest

To determine the success rate of student
learning activities, [16] provides the
following criteria:

Table 1. Classification N Gain category

N Gain skor Category
G =0,70 Height increase
0,30< G <0,70 Moderate improvement
G <0,70 Low increase

¢. Questionnaire
Data from student responses through a
collected questionnaire, then tabulated
(Sinollah & Wahyu, 2020). The result of
tabulation of each bill is searched for the
percentage, with the formula:

Y. skor per item

x100%
skor maks
Based on the percentage results, each bill is

categorized on:
Table 2. Practicality Category of Assessment
Tool

(%) Kategori

0-20 Not practical
21-40 Less practical
41-60 Quite practical
61-80 Practical
81-100 Very practical

d. Interview

Descriptive technique is used to describe
the data from interviews with students regarding
the practicality of the Gauss Jordan application.

3. Results and Discussion

This Gauss Jordan 3x3 application has been
applied as a solution for students in studying the
system of linear equations in the Linear Algebra
course. The instrument used to collect data is a list
of student use of smartphones, application
validation, material validation, pretest and post-
test results, as well as student opinions about the
Gauss Jordan application. The data that has been
obtained from these instruments is then processed
and analyzed qualitatively and quantitatively. The
results of the analysis are as follows.

1.  Analysis

This analysis phase contains a list of
smartphone usage by students. Based on the
results of the analysis of the 22 students of TI21A4
there were 81.82% using an android smartphone,
the rest using another smartphone. In addition, the
analysis of the material for the system of linear
equations showed that students had difficulty in
determining the solution of the system of linear
equations by 69.87%. In addition, the students'
low accuracy and thoroughness in working on the
guestions.

2. Desaign

The gauss Jordan application that will be
developed contains material, about the
application, and workmanship of gauss and gauss
Jordan. The application that will be developed in
the application design is with figma.com and for
software development using visual studio code.
The programming design is shown in Figure 1
below.

Figure 1. Gauss-jordan application design 3x3
3. Development
The learning material used for the Gauss-

Jordan 3x3 application is a system of linear
equations given to 22 TI21A4 students, Faculty of
Computer Science, Universitas Duta Bangsa
Surakarta. Gauss Jordan 3x3 application
components consist of menu, home, gauss, gauss-
jordan, material, and about application.
a. Home

Contains the application title and application

logo. The display of the home application looks

like Figure 2 below
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Figure 2. Home View

b. Menu
contains views towards gauss, gauss-jordan
workmanship, materials, and  about
applications. The display of the application's
main menu looks like Figure 3 below.

Figure 3. Menu Display
c. Theory
Contains a brief description of Jordan's gauss
and gauss material. The display of the material
looks like Figure 4 below.

Figure 4. Material Display
d. About the App
Contains a description of the application, the
display of the application looks like the
following Figure 5

Figure 5. Appearance of the application

4. Implementation

a. Expert validity

This 3x3 gauss-jordan application is validated by
validators in their field. The validation instrument
covers aspects of the accuracy of application work
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and application appearance. Validation of the
accuracy of the application and the appearance of
the application is carried out to get criticism and
suggestions from the validator in developing the
application so that it is feasible to use. Input from
the validator in the form of criticism and
suggestions becomes a reference to improve the
shortcomings of the 3x3 gauss-jordan application.
Criticisms and suggestions from the validator are
listed in table 1 below.
Table 1. suggestions and criticisms of the

validator
Giver of Suggestions and critics
suggestions and
criticism

Add how to use the
application on the main menu

Validator 1 Details of work give writing
step by step
The result of the solution put
Validator 2 an equal sign and a
conclusion

b. Product revision

The revision of the gauss-jordan 3x3 application
development is an effort to improve the
application so that it is more feasible and better for
students to use. The follow-up to these criticisms
and suggestions is described in table 2 below.
Table 2. follow-up of suggestions and criticism

Suggestions and Follow-up
critics

add how to wuse the

application on the main
Validator 1 menu

Details of work are given in

writing step by step

The result of the solution is
given an equal sign and a
conclusion

Validator 2

Observation of the Gauss-Jordan 3x3 application
that has been developed is used to determine the
effectiveness of the application on TI21A4
students who are research subjects. The
instrument used for this observation was in the
form of student opinion sheets, pretest and pretest
questions. The pretest questions are in the form of
1 question before using the application and 1
question after using the application. The pretest
and posttest questions are used to determine the
increase in student learning outcomes before and
after using the Gauss-Jordan application.

5. Evaluation
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a. Validity data analysis
This analysis is to get the results of the
assessment from the validator by using the
application validation assessment instrument.
Aspects of this instrument consist of the
accuracy of the application and the appearance
of the application. The explanation of the
above aspects is as follows.

1) Assessment sheet for the accuracy of the
application process
Based on the assessment of the accuracy of the
application process by the validator, an average
score of 4.31 is obtained and is in the valid
category.

2) App display rating sheet
Based on the assessment on the application
display aspect by the validator, an average
score of 4.33 was obtained and was in the valid
category.

b. Effectiveness data analysis
The effectiveness of the Gauss-Jordan
application is assessed from the results of the
student opinion sheets as well as changes in the
results of the initial and final tests. The results
of the students' pretest and posttest are in table
3 below.

Table 3. student score data

pretest posttest
Total average Total average
score score
138 6,3 195 8,9

The results of the analysis of the significance
of increasing student learning outcomes with
the following N-Gain formula.

8,9—-63
10-63
The increase in student learning outcomes is
0,71 .and is included in the category of high
improvement. A significant increase after the
use of the 3x3 gauss-jordan application was
effective for TI21A4 students.

N — Gain = 0,71

c. Practical data analysis

The practicality of the 3x3 gauss-jordan
application  through observations on the
implementation of lectures and the results of
interviews with students. The results of the student
opinion sheet show that the appearance of the 3x3
gauss-jordan application is attractive and easy to
use. The details of working on the guestions are
also easy for students to understand, every detail
of the work has a description of each step and it is
clear to read and understand. This 3x3 gauss-

jordan application makes it easy for students to
determine the solution of solving a system of
linear equations. In addition, based on the
collected questionnaires, 58% results were
obtained and included in the practical category.

Gauss-Jordan 3x3 application validity

The purpose of this research is to develop a
3x3 gauss-jordan application.  Application
development process with ADDIE development
model (analysis,  design,  development,
implementation, and evaluation). The validator
has approved the application in terms of the
accuracy of application execution and application
appearance. The application trial was conducted
on 22 TI21A4 FIKOM UDB students.

The Gauss-Jordan 3x3 application is a simple
application that is useful to make it easier for
students to determine the solution to the problem
of a system of linear equations. This application
can be used as a means of student learning without
being limited by space and time because to run it,
it is enough to use an Android smartphone. This is
in accordance with research (Imania & Bariah,
2020) that android-based learning media supports
learning that is not limited by space and time

This application contains work with the
gauss and gauss Jordan methods where each
solution has detailed workmanship. The details of
this work are useful so that students better
understand the process and the work steps. The
assessment of the Gauss-Jordan 3x3 application is
divided into two aspects, namely the accuracy of
workmanship and the appearance of the
application. The assessment from the validator
obtained results in the form of criticism and
suggestions for improving the gauss Jordan 3x3
application.

The application revision is related to the
accuracy of the work in the form of adding
conclusions from the completion results and
solutions including complete details of the work.
In terms of the appearance of the application, a
clear writing font has been added. After repairing
the application from criticism and suggestions
from the validator, it is hoped that the Gauss-
Jordan application is suitable for use. Based on the
results of the validation of the Gauss-Jordan
application in the aspect of working accuracy, the
average score was 4.31 with a valid category.
Assessment of the application display aspect
obtained an average score of 4.33 with a valid
category. Overall, based on these two aspects, the
3x3 gauss-jordan application is said to be valid.
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according to research (Merdeka et al., 2022) that a
valid application will be feasible to apply.

Gauss-Jordan 3x3 Application Effectiveness

The data from the pre-test and post-test
results that have been collected are then analyzed
for the significance of the increase using the N-
gain formula. Through the N-Gain formula, an
increase in student learning outcomes was
obtained by 0.71 and included in the classification
of high improvement. There is a significant
increase and the classification of high
improvement in students who use the application,
it can be said that the 3x3 gauss-jordan application
is effective for students. According to the
effectiveness research (Merdeka et al., 2022), it
can be seen from the results of working on
guestions manually and with a matrix calculator,
it appears that there is an increase in the average
value of 3.12 or about 20%.

Practical Gauss Jordan 3x3 App

The practicality of this gauss-jordan
application was assessed based on the results of
practicality data analysis using the application
practicality instrument sheet. Based on the student
opinion sheet (practical sheet) it was found that the
Gauss-Jordan 3x3 application has a valid working
accuracy and an attractive appearance and is easy
for students to use. Students stated that this
application was interesting because the
application was easy to use by converting a system
of linear equations into an augmentation matrix.
The details of the work are also easy for students
to read and understand because they show the
details of each step of the work. The existence of
the Gauss-Jordan 3x3 application makes it easier
for students to understand the material on systems
of linear equations and determine solutions.
Students can also learn and determine settlement
solutions without being limited by space and time
because they can be accessed through their
respective Android smartphones. Students agree
and agree that the 3x3 gauss-jordan application
makes it easier for students to determine solutions
to solve systems of linear equations. The
conclusion from the data is that the application of
gauss-jordan 3x3 is effective and can be used as a
tool in learning linear algebra.

Respondents of the practicality of this
application are lecturers of linear algebra. Based
on the practicality data analysis, 58% of the results
were included in the practical category. The
research (Kurniawati et al., 2021) also stated that
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the practicality of the module or application was
obtained from the opinions of students

4, Conclusions

Based on the results of the research and
discussion described above, it can be concluded
that the Gauss-Jordan 3x3 application that has
been developed has an average score of 4.31 on
the material aspect and 4.33 on the appearance
aspect of the application, so this application can be
said to be wvalid. This Gauss-Jordan 3x3
application obtained a score of 4.2 in the
practicality category which is included in the high
category. The effectiveness of the Gauss-Jordan
3x3 application meets 2 indicators, namely the
percentage of student mastery has increased by
0.71 with the N-Gain formula which is included in
the high category and there is a positive response
from students with the Gauss-Jordan 3x3
application. This application is expected to be a
medium to help students understand the material
and determine solutions to systems of linear
equations and this application has received a
positive response from students who have
received it.
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