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ABSTRACT 

Control Principle is one of the subjects available at Faculty of Engineering Technology, Universiti Teknikal 

Malaysia Melaka. One of the difficult part in Control Principles is transient response analysis where students have 

difficulty relating the output versus time graph of a system. The objective of this project is to build a proof of concept of an 

electronic educational board project that able to plot the actual data of DC motor speed versus time, then prompt questions 

related to second order underdamped transient response questions to student, every time the student provides an answer, 

the education board provide feedback to student of the correct answer and keep the student score. This project uses a 

survey that consists of nine questions and was done among the Faculty of Engineering Technology, Universiti Teknikal 

Malaysia Melaka students to validate whether the educational quiz board helps in aiding student understanding of transient 

response. The result indicates that the educational quiz kit proved to be effective based on the positive feedback provide by 

the students and lecturer.  
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INTRODUCTION 

According to (Aashari 1999), “Educational kit is 

defines as an equipment that used in teaching that act as an 

introduction of the hands on for the student in their 

learning session”. There has been a wide use of 

educational kits in the early childhood education. The use 

of educational kit in tertiary education is lesser due to 

assumption that students are more mature and able to 

adapt traditional teaching style of lecture.  

Control principle is one of the core subjects for 

most Electrical & Electronic Engineering students. Control 

Principles subject is offered as four credit hours subject 

with code BETE2364 in Faculty of Engineering 

Technology, Universiti Teknikal Malaysia (FTK UTeM). 

Each week students of this subject, the student will have 

two hours of lecture and three hours of laboratory session. 

This subject consists of several subtopics: introduction to 

control principle, mathematical modeling, time domain 

analysis, stability, and frequency response nalysis. 

In time domain analysis, there are two smaller 

topics which are transient response analysis and steady 

state analysis. Transient response analysis teaches students 

to perform analysis of a control system when the system at 

initial position until the output of the system reaches the 

final value. The main interest of transient response 

analysis is to analyse the graph obtained from the output 

of the system over time for a second order underdamped 

system. Based on our teaching experienced, we notice that 

many students have difficulty to relate the theory of this 

subtopic with its actual application. Thus, the idea of this 

project came across. 

This project proposes an electronic quiz board 

(EQB) that uses DC Motor as the application whereby the 

EQB able to plot the speed of the DC motor in revolution 

per minute (RPM) versus time. This is similar to the 

experiment done by the student during the laboratory 

session where the student is required to change different 

value of PID controller and record the speed of the DC 

motor over certain period of time. Then, the EQB also will 

prompt questions based on the graph obtained. The student 

is required to answer the question by keying in the value 

using the keypad. Then, the EQB will provide feedback to 

the student on whether the answer is correct or not. The 

result will be recorded for student to gauge his 

achievement.  

Other than achieving functionality objectives as 

mentioned in previous paragraph, the proposed EQB 

should also be cost effective (less than RM400), portable 

(size is no more than 50cm x 30 cm x 20 cm and weight 

no more than one kilogram), required no supervision 

(unlike laboratory session which require supervision by 

lecturer or teaching engineer). 

One of the documented attempts on creating an 

educational kit for tertiary education is done by M. H. A. 

H. A. M. Faseh et al 2018. The author proposed an 

educational kit called E-PLC which creates a low cost 

trainer that helps students to learn Programmable Logic 

Controller (PLC) using Mnemonic codes in bricks. By 

inserting the bricks of Mnemonic codes and pressing the 

start button, the user can simulate most of the basic 

electronic components behavior. The trainer is low cost 

and suitable for primary level as the project try to reduce 

the complexity of PLC by limiting the most essential 

Mnemonic codes. A. Anuar et al. 2018 proposed a 

development of an electronic board that check frequently 

used Arduino components. D. Ibrahim 2013 proposed 

mailto:sitiasma@utem.edu.my


                                VOL. 13, NO. 13, JULY 2018                                                                                                                   ISSN 1819-6608 

ARPN Journal of Engineering and Applied Sciences 
©2006-2018 Asian Research Publishing Network (ARPN). All rights reserved. 

 
www.arpnjournals.com 

 

 
                                                                                                                                              4080 

teaching digital control using a low-cost microcontroller-

based temperature control kit.  

 

METHODOLOGY 
The relationship between main electronic 

components of the proposed EQB can be illustrated in a 

block diagram. The block diagram consist of a controller, 

inputs and outputs. The TFT LCD 2.4 is used to display 

the graph of the output of the DC Motor which is in RPM 

versus time in second (s). The secondary screen consists of 

an 20 characters x 4 lines LCD for displaying the 

questions and answers entered by the student. The I2C 

module is atached as interface between Arduino Mega and 

20 x 4 LCD in order to reduce number of pins connected 

to Arduino Mega. The DC Motor is an output in which the 

speed is control using the L298n motor driver whereby 

this motor driver is maniputaed by using pulse width 

modulation (PWM) in Arduino Mega. 

There are two inputs to Arduino Mega. The first 

one is optical encoder which is a sensor that count number 

of revolution of the DC Motor. Keypad is used to accept 

input from students especially on accepting answer from 

the students. Arduino Mega is used as the controller in 

which accepts inputs and produces related output. Arduino 

Mega stored the program and data generated during 

running the EQB.  

Figure-1 shows the electrical connection between 

the components illustrated using Fritzing software. It can 

be seen that most of the pins are utilized.   

Figure-2 shows the project layout which consists 

four main components: DC Motor, TFT LCD, 20X4 LCD 

and keypad. These four components essential for aiding 

the students whereby the questions will be displays at 

20X4 LCD, TFT LCD will display the graph of the 

system’s output response, DC Motor will rotates and gives 

visual confirmation to students on the speed of it, and 

keypad is where the students key in the answer. 

Figures 3 to 7 shows the scenario that might 

occured during running the EQB. Figure-3 shows example 

of graph produced based on the DC Motor running over 

time. It can be seen from the same figure, the DC Motor 

speed starts at zero rpm and increase to a maximum value 

of around 1600 rpm. Then the speed is reduced before 

increase back to the desired speed of 1200 rpm. During 

this simulation, the student will see the graph ploted real 

time which will give student a clear idea of how the values 

of the graph obtained. 

 

 

 
 

Figure-1. Hardware connection using Fritzing. 

 

 
 

Figure-2. Project layout. 

 

Figure-4 shows one of the question that the EQB 

prompts to the student. Based on the understanding of the 

second order system’s transient response, the student 

should able to identify suitable formula to be used in order 

to calculate the variable required by the question. The 

calculation done by the student by referring to the graph 

plotted on the TFT LCD. Figure-5 shows that feedback 

given by the EQB when the answer inserted by the student 

are correct. As for Figure-6, it shows the calculation done 

by the student and the student are purposely inserted the 

wrong answer.  

 

 
 

Figure-3. Calculation done refering to graph. 
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Figure-4. Question ask, and answer insert by user. 

 

 
 

Figure-5. Answer inserted was correct. 

 

 
 

Figure-6. Wrong answer, display the correct answer. 

 

RESULT AND DISCUSSIONS 

In order to gauge the effectiveness of the EQB, a 

survey consists of nine questions had been done among 25 

respondents from the third year Bachelor of Electronic 

Engineering students of FTK, UteM. The students had 

taken BETE2364: Control Principles subject during their 

second year of undergraduate study. Table-1 shows the 

details of the survey questions asked to the respondents. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table-1. Details of the survey questions. 
 

Question Question Type 

1 
Does the quiz kit provide 

correct answer? 

5-scale 

Linkert 

(5SL) 

2 
Does the questions asked by 

the quiz kit is suitable? 
5SL 

3 
Does the quiz kit is 

interactive? 
5SL 

4 

Does the quiz kit help 

student improve their 

knowledge? 

5SL 

5 

Student gained better 

understanding about 

transient response after 

using the quiz kit 

5SL 

6 

The quiz kit can be used to 

compliment the lecture and 

laboratory session 

5SL 

7 

Student prefer to do 

exercises using the quiz kit 

rather than the tutorial 

questions 

5SL 

8 

The quiz kit aids lecturer in 

teaching student about 

transient response 

5SL 

9 
Student can operate the quiz 

kit without any guidance 
5SL 

 

Figure-7 shows the data analysis of survey done 

from questionnaire distributed to respondent in the faculty.  

For question one, 22 people strongly agree, 25 

people agree and only 3 people neither agree or disagree. 

This may due to some of the respondents try to insert the 

answer without the decimal point and the EQB treats as a 

correct answer. 

For question two, there is one diasgreed with the 

statement. The respondent believes the questions asked are 

similar in nature except with different graph ploted. 

For question three, there is one respondent 

disagreed with the statement. This is due to that the 

respondent feels the quiz board just provides question and 

asnwer only. The respondent hopes there is additional 

features such as note. 

For question four, majority agreed that the quiz 

board helps improve their knowledge on transient 

response. 

For question five, similar to question four, 

majority agreed with the statements. 

For question six, two respondents disagreed with 

the statements as the respondents finds the quiz kit is not 

accessible as online learning materials. 

For question seven, majority agreed that doing 

exercise on the quiz kit is much more fun than doing the 

tutorial questions. 

For question eight, a respondent diagreed with 

the statement as the respondent believes the quiz kit just 

generate quiz only and should also include relevant note. 
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For question nine, a respondent disagreed with 

the statement. The respondent believes the kit should 

provide the formula of the problem in order for the user to 

use it more effectively. 

Overall, majority respondents that have try the 

quiz box giving positive feedback. Majority of the 

respondents agree that the quiz box can improve their 

knowledge on transient rresponse.  

 

 
 

Figure-7. Result from survey. 

 

CONCLUSIONS 

This paper presented a quiz box that test student 

knowledge on control system second order transient 

response. This project is important because control 

principle is not an easy subject that be understand just by 

learning theoretical only. As result, this project able to 

help and improve student understanding and knowledge in 

control system. 
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