Advances in Social Science, Education and Humanities Research, volume 506
Proceedings of the 3rd International Conference on Educational Development and
Quality Assurance (ICED-QA 2020)

Improving Learning Electrical Engineering Student
Activity via Computer Simulation
Hanalde Andre1* Amirul Luthfi1 Baharuddin1 Rizki Wahyu Pratama1
1

Department of Electrical Engineering, Universitas Andalas, Padang, Sumatera Barat 25175, Indonesia
Corresponding author. Email: hanalde.andre@eng.unand.ac.id

*

ABSTRACT
Student activity in learning is an important part of achieving outcome course. This research concerns about improving
learning student activity via computer simulation in the academic year 2019-2020. In general, the learning media here
is anything that can be used to stimulate the thoughts, feelings, attention, and abilities of learners to encourage the
learning process. The development of learning technology that is carried out is related to the use of software to help
students understand Telecommunication Electromagnetic courses. Evaluation of the use of learning media with
computer simulations is carried out using an online system. all students who take this lecture are 25 students. Computer
simulations designed to improve student learning activities are well accepted. based on student responses to learning
activities that are preferred, the use of computer simulations is 52%, then group discussions, assignments and lectures
are 24%, 16% and 8% respectively
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1. INTRODUCTION

c. Able to calculate the uniform wave power in the

medium (free space, dielectric, conductor).
Learning process requires media as a tool used to
convey learning messages. In general, the learning
media here is anything that can be used to stimulate the
thoughts, feelings, attention and abilities or skills of
learners so that they can encourage the learning process.
Discovery Learning and Small Group Discussion to
increase students' ability to understand the course
material [1-2]. visual interactive learning media can
improve student learning outcomes on the topic of the
human motion system [3-4]. motivation is an important
part of the learning process so that it can increase the
expected achievements in a lecture [5].
Learning outcomes of the Telecommunication
Electromagnetic course:
a. Able to calculate wave propagation parameters

(speed, wavelength, electric field, magnetic field,
propagation constant) in the medium.
b. Able to analyse and compare wave propagation in

various mediums.

d. Able to calculate the reflection coefficient and

transmission coefficient
e. Able to calculate Standing Wave (SWR)
f. Able to model a transmission line as an electrical

circuit
g. Able to calculate transmission line parameters at low

frequency and high frequency
h. Able to use the graph method (Smith Chart) to solve

problems on the transmission line
i.

Able to communicate effectively

The learning methods applied so far are still using
the Teaching Centre Learning (TCL) method. At the
beginning of the lecture, the lecturer explains the
material that will be obtained during the lecture which is
outlined through SAP / RPKPS and lecture contracts.
Each lecturer meeting explains the lecture material, is
given the opportunity to ask questions, tries to do
exercises, quizzes and the end of the lecture is given an
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assignment. In Figure 1, you can see the grading
distribution of the course for the 2018/2019 academic
year.

Figure 1. Grade of Telecommunication
Electromagnetic Course for the 2018/2019
Academic Year
The learning technology that will be applied in the
Telecommunication Electromagnetic course uses a
simulator in the form of software. The material in this
lecture is the application of mathematics in explaining
the phenomenon of electromagnetic waves in
telecommunications. The learning technology that will
be applied is expected to be able to build a student's
frame of mind on the physical events that occur and
analyse them in mathematical equations.
Use of MATLAB software to show simulations of
electromagnetic
wave
applications
in
telecommunications. MATLAB (Matrix Laboratory) is a
numerical computing environment and fourth generation
computer programming language. Developed by The
MathWorks, MATLAB allows manipulation of
matrices, plotting of functions and data, implementing
algorithms, creating user interfaces, and interfacing with
programs in other languages. Although only numerical
in nuance, a toolbox that uses the MuPAD symbolic
engine, allows access to computer algebra capabilities.
An add-on package, Simulink, adds multichannel
graphic simulation and Model-driven Design for
embedded and dynamic systems

specifications, and specifications of the amplifier used
in the telecommunications process.

Figure 1. Screenshot Computer Stimulation
Figure 1 shows the screenshot of the transmission
line characteristic calculation application. In this
application, users are asked to enter transmission line
parameters, namely, Resistance (R), Inductance (L),
Conduction (G), Capacitance (C), Frequency (f),
Transmission Line Length (l), and Load Impedance
(Z_L)). When the parameter values are entered, the
application will automatically calculate and display the
characteristics of the transmission channel in the form of
Transmission Constant (γ), Wavelength (λ), Phase
Speed (v), Characteristic Impedance (Z_O), Reflection
Coefficient (Γ), Transmission Coefficient (τ), Standing
Wave Ratio (s), and Input Impedance (Z_in). The
characteristics of the transmission line are calculated
using the following equation

2. METHODS
The development of learning technology that
iscarried out is related to the use of software (software)
to help students understand Telecommunication
Electromagnetic courses. Software created using
MATLAB. The learning application designed in this
study is the transmission line characteristic calculation
application. A transmission line's characteristics are one
of the important materials in telecommunications, where
these characteristics are used to calculate the power of
the electromagnetic waves reaching the receiver.
Electromagnetic waves' power is significant for
determining the type of modulation, antenna
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The process of creating an application begins with
creating the syntax of an application without a GUI
(graphical user interface). In creating syntax, a list of
input variables is collected first. As previously
explained, there are 6 input variables, namely resistance
(R), inductance (L), conductance (G), capacitance (C),
frequency (f), transmission line length (l), and load
impedance (Z_L).
After all the input variables are calculated, then
create a syntax to calculate the values of the output
variables. By using MATLAB, it is very easy to write
the output variable syntax. We just need to type the
equation in MATLAB syntax. As for the previous
equation, here is the syntax for calculating the output
variable of the designed application.

student learning styles dominated by visual learning
styles. The overall results of the data can be seen in
Figure 3.
In Figure 4, You can see student responses regarding
the use of computer stimulations in lecture. The
questions given consist of: (a) Stimulation is fun, (b)
Better understand using simulation, (c) Simulation
interface is good, and (d) Simulation easy to use.

3. RESULTS AND DISCUSSION
Evaluation of the use of learning media with
computer simulations is carried out using an online
system. all students who take this lecture are 25
students. In Figure 2, you can see the student learning
styles Based on the data obtained, 68% of students have
a visual learning style and the remaining 24% have an
audio learning style and 8% have a kinetic learning style

Student responses obtained at the end of the lecture
showed that the use of computer simulations was
preferred by 52% of students. It is in accordance with
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Figure 4. Student responses to the
questionnaire.

4.

CONCLUSION

Computer simulations designed to improve student
learning activities are well accepted. based on student
responses to learning activities that are preferred, the
use of computer simulations is 52%, then group
discussions, assignments and lectures are 24%, 16% and
8% respectively
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