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Abstract: One of the important subject inElectrical 

Engineering course is Electrical Circuit. The subject is known to 

be challenging as this is the first time student being expose to the 

Electrical Engineering subject. In order to address this, this paper 

is proposing an educational board, named Res-Circuit Quiz Board. 

The educational board is designed to test student’s knowledge in 

series and parallel resistor connection for subject Electrical 

Circuit. An android based application is designedas interface for 

the quiz board to connect to through Bluetooth. The educational 

quiz board will give feedback to student based on the circuit 

connection done by the student. The effectiveness of the 

educational quiz board is measured using a survey done to the 

target audience. The result shows positive feedback from the 

respondents.  
 

Index Terms: educational kit;learning tool;educational 

trainer;quiz board 

I. INTRODUCTION 

Res-Circuit Quiz Board is an educational kit that test 

students understanding in series and parallel resistor 

connection. This will be done by using application that 

required students to connect to it by using bluetooth to access 

to the kit. Students are required to answer the question given 

in the application by construct a circuit on the quiz board. 

Once the connection is completed, the application will check 

either the connection is correct or not. 

The development of the project is purposely to gain the 

student interest in learning Electrical Circuit subject as an 

alternative approach to solving theoretical exercises in 

tutorial sessions, performing hands on tasks during 

laboratory sessions.According to [1], one of the most 

important barriers to the reform program was a shortage of 

learning activities that support hands-on learning and visible 

modelling to represent abstract concepts. This mean, one of 
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the possible solutions isapplying construction kits to provide 

students with opportunities to actively engage and conduct 

experiments involving abstract theoretical concepts by using 

concrete products. 

Past literatures shows several development of educational 

kit had been attempted in different areas of education: online 

learning [1-2], electrical engineering [3-11, 17], mathematics 

[12], chemical engineering [13, 15], and gaming [14, 16]. 

None of the literatures have addressed the electrical circuit 

subject yet.  

The objective of this project is to design a portable, cost 

effective, and durable educational quiz kit that tests the 

students understanding on series and parallel circuit 

connection that gives the attractive element that might be 

same with the electronic games.The Res-Circuit Quiz Board 

consists of six questions that need students to answer each of 

the questions from a simple to a complex circuit connection.  

II. RESEARCH METHODOLOGY 

A. Project Layout 

Figure1 show the project layout that contain important 

components for this project. The main components are the 

female header, LEDs , and finally are theresistors; as the 

main components to make a complete circuit connection. 

 

 
Fig. 1: Project layout 

B. Block Diagram 

Figure 2 show a block diagram representation of the project 

development. This project used Arduino Mega 2560 as 

microcontroller.Input for this project are included resistors as 

a component to make a circuit, female header as input 

connection between node and male to male jumper wire for  

node to node connection on Res-Circuit Quiz Board. Output 

for this project are green and 

red LED which used as 

indicator either the circuit 

connection is correct or not. 
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Bluetooth module applied as the medium for data 

communication between mobile phone and the kit. 

 

 
Fig. 2: Block diagram of the project 

 

MIT App Inventor 2 was used to design theapplication as 

mobile interface. The application is connected to the kit by 

using bluetooth module as depicted in the Fig. 3. 

 

 
Fig. 3: The architecture of the project 

C. Flowchart 

This project required students to use Res-Circuit Quiz 

Application connected by  using bluetooth to access to the kit. 

After succesfully connected to the application, there are three 

options (Easy, Medium, and Hard) provided to user which are 

include button for user to answer the question, button for user 

to give feedback and button to exit. There are six 

questionsdisplayed starting from a simple to complex circuit 

connection.The question will display when the question 

button is clicked. After answering all the questions, it will 

back to the option screen for user to choose either exit the 

application or giving the feedback. Figure 4 illustrated the 

process flow on how to execute this educational kit. 

 
Fig. 4: Flowchart of the system 

 

D.  Circuit Connection 

Before developing the project using the actual components, 

the circuit design and simulation were done using the Proteus 

Professional software as shown in the Figure 5. Circuit 

connections for the input pin header were connected to 

Arduino power source (+5V). While the output pins header 

are connected to the fixed resistor of 7.15 kΩ which the fixed 

resistor is connected to the ground and between the resistor 

and pin output header is connected to analogue pin 8. Red 

LED connected to the pins 23 and 25while green LED 

connected to pins 27 and 29. As for Bluetooth module, it will 

be connected to the ground and power source (VCC). Pin Rx 

will be connected to Tx of Arduino, while pin Tx of the 

Bluetooth module will be connected to pin Rx of 

Arduino.Table 1 summarizes the pin connections for the 

circuit simulation. 

                             Table 1: Pins connections 

Components Component pins Arduino pins 

Green LED 

 

Anode(+) 27 

Cathode(-) 29 

Red LED 

 

Anode(+) 23 

Cathode(-) 25 

Bluetooth 

Module 

Gnd Gnd 

Vcc 5v 

Tx Rx 

Rx Tx 

Input Input header 5v 

Output Output Header A8 
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Fig. 5: Circuit connection 

III. RESULT AND DISCUSSION 

Comparison between the expected and actual results is 

carried out to observe the effectiveness of the kit. Table 2 

show the result when user answer Question 1. 

Table 2:Scenario based expected and actual results 

No Scenario Expected 

Result 

Actual result 

1 The 

Res-Circuit 

Quiz App is 

opened and 

required 

user to 

connect to 

the 

bluetooth. 

Main screen 

will show and 

there is button 

bluetooth for 

user to 

connected to 

the application. 

 

 
Fig. 6: Main 

screen of the 

application 

 

2 After the 

application 

is connected 

to the 

bluetooth 

A new screen is 

open that 

consist a list of 

option which is 

button question 

for user to star 

tthe quiz, 

button 

feedback for 

user to fill 

survey and 

feedback and 

button exit. 

 

 
Fig. 7: New 

screen with a 

list of option 

3 User click 

button 

question and 

answer the 

Question 1 

A new screen is 

open and 

display 

Question 1. 

User construct 

the circuit 

according to 

the question. 

 

 
Fig. 8: Example 

Question 1 

 

 

 
Fig. 9 : User 

make circuit 

connection 

4 If user 

check the 

answer and 

the answer 

is correct. 

If answer is 

correct, the 

application will 

display “You 

are correct” and 

green LED will 

turn ON 

 

 
Fig. 10: 

Application 

display “You 

are correct!” 

 

 
Fig. 11: Green 

LED turn ON 

5 If user 

check the 

answer and 

the answer 

is wrong. 

If answer is 

wrong, the 

application will 

display “You 

are wrong” and 

red LED will 

turn ON 

 

 
Fig. 12: 

Application 

display “You 

are wrong!” 

 

 
Fig. 13: Red 

LED turn ON 

B. Survey Analysis 

In order to achieve the objective of the project which is to 

gauge the effectiveness of the educational kit, asurvey has 

been carried out with 50 samples of feedback were collected. 

In order to ensure the quality of the survey, the questionnaire 

is taken from a proven literature [22]. The original literature 

consists of 18 questions where the first two questions are 

omitted for this survey.All 

questions are using 5-scale 

Linkert Scale. 
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Participants of the survey are inclusive of (20 respondents) 

from primary and secondary school students and remaining 

from the students Faculty Electrical Engineering Technology, 

University Teknikal Malaysia Melaka. The demographic of 

the respondentscan be seen from the pie chart inFig. 14. The 

survey carried out for primary and secondary school students 

who in physic or science field and the students from 

university with background of engineering. The procedure of 

data collection as follows: 1) The kit has been demonstrated 

to each of the respondents, individually. 2) Respondents also 

had an opportunity to try the kit for at least 10 minutes. Then 

the respondent is asked to fill up the survey consists of 16 

questions. An interview is done for the respondents that is 

less than 13 years old. 

Bar chart in Fig.15summarizes the result obtained from the 

survey. From the graph below we can conclude that most of 

the respondents agree with this project. For all questions, 

more than 70% of the respondents choose agreed that the 

question statement. This proves that the educational kit 

improves the student: hands-on skill (Q10), understanding 

(Q11-14), and motivation (Q15-17). 

 

Fig. 14: Respondent’s designation 

 

 
Fig. 15: Bar chart for the survey 

 

IV. CONCLUSION 

This paper presented the development of an electronic 

educational quiz Board that test student knowledge on series 

and parallel resistor connection using Android application as 

graphical user interface. Detail of the hardware and software 

had been explained. The proved of concept had been tested to 

the target users. This project has been meeting all objectives 

of the project which not only to create interactive educational 

quiz board that aid student learning but also developing a 

portable and low cost educational kit.  

 

Table 2: List of Questions 
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