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1. Introduction

On the website psmk.kemdikbud.go.id/ in 2018 study text, the demand for policy reform in the middle
of century, Industrial revolution 4.0 based on cyber physical system, all of data, devices , machines and humans
in industrial field be able to connect and communicate through a platform was connected to the internet or
called 10T (Internet of Thing). This requires teachers to be more creative in using theoretical and practical
learning tools to make students easily understand the presented material to improve student competence.

In the regulation of the Minister of National Education Number 23 of 2006, item 23 states that the
competency standards for SMK graduates include mastering the competence of skills and entrepreneurship
programs to fulfil work demands or to continue study. To support the achievement of these graduate
competency standards, quality learning is needed. One of the efforts to improve the quality of learning,
including the use of learning media. In the subjects of the Department of Electronics Engineering, in the content
of vocational specialization for basic skill programs, there are programming, microprocessor and
microcontroller engineering subjects.

When doing the microcontroller programming practicum, students are faced with two problems,
namely: 1) Hardware preparation, students must assemble electronic components according to the circuit to be
made on the breadboard (prototype board), besides that the circuit display is not neat because of the use of
jumper cables, after doing in practicum, all electronic components used must be disassembled for storage, this
is unefficient in terms of practicum time, besides that electronic components are susceptible to damage if
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disassembly and installation activities are carried out continuously. 2) The programming interface software
used is still conventional, so the display is less attractive, and the beginner’s students will have difficulty
understanding conventionally written programming instruction blocks. For more details, let's look at the
comparison picture of conventional learning models with learning models using the Microcontroller Learning
KIT (Device/Equipment) both from the Hardware and from the Software.

Figure 1 Preparation of Conventional Project Series
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int sensorValue = 0; // variable to store the value coming from t

void setup{) {
/f declare the ledPin as an OUTPUT:
pinMods (ledPin, CUTEUTI);
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void loop() {
// read the value from the sensor:
sensorValue = analogRead(sensorPin);
// turn the ledPin on
digitalWrite {ledPin, HIGH):
// stop the program for <sensorValue> milliseconds:
delav(sensorValue) ;
// turn the ledPin off:
digitalWrite (ledPin, LOW):
// stop the program for for <senscrValue> milliseconds:
delay (sensorValue) ;

forever
digital 13

wait until not sensor Digitall | pressed?
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Figure 3 Block Puzzle Based Programming Interface
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Based on the description of the problem above, it is necessary to conduct the research in producing an
effective and efficient Microcontroller Learning KIT product with the title "Design and Build Microcontroller
Programming KIT Starter Using Scratch for Arduino" to improve the quality of education, especially in the
field of microcontroller programming. The results of this research also an effort to improve the quality of
human resources in facing the challenges in the Industrial Revolution Era 4.0. It is preparing the younger
generation to be able to develop various prototypes or technological devices 10T-based.

2. Research Method
Methodology for Systems Development is standard process development teams to link all the steps
needed to analyze, to design, to implement, and to maintain IS. The methodology is still suitable to be used as

a guide in system development is SDLC. The System Development Life Cycle (SDLC) is the methodology

used to develop, to maintain, and/or to replace IS. In this research, it will use prototype model, this model was

chosen because in this research, it will build a prototype first, and then implement it. This models can be used
to connect customer misunderstandings about technical matters and clarify the specifications of the customer's
desired requirements to application makers [10]. The steps of the Prototype model are:

1. The researcher will collect the data needed in the tool-making process, and this step is the first step to find
a problem formulation related to how to design and build a Microcontroller Programming Learning KIT
Using Scratch for Arduino. The resulting output is a Learning KIT product.

2. The researcher will make a prototype to give an idea to the customer how the final result of the product to
be made. The following is an example of the prototype that will be generated:

16 CM

KIT Pembelajaran Pemograman
Microcontroller Ver. 1.0

i

16 CM

Box/ Kotak Produk KIT Desain Interface Kit
Microcontroller Microcontroller

Figure 4 Learning KIT design seen from above

16 CM

4.Cm

USE Port
Figure 5 KIT design seen from the side

The following is an overview of the Learning KIT Layout Design that will be made:
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Figure 6 Microcontroller Learning KIT Series

Information :

a. This microcontroller learning KIT series consists of 3 main circuits (Input, Process, and Output)

b. The input circuit consists of a light sensor (LDR), a temperature sensor (LM35), a motion sensor
(HC-SR501) and a variable resistor (Potensio and Push Button).

¢. The main assembly of the processing unit uses an Arduino Uno Board with an ATMEGA32
Microcontroller.

d. The Output Circuit, it consists of 3 LEDs (Red, Yellow, and Green), a 5v Buzzer, and a Servo
Motor.

3. The last step that will be done is demonstration of the tool and testing of the tool to ensure the tool runs
according to its function properly.

To see the achievement of these outcomes, a test of the use of tools will be carried out in the schools
that have been determined. This tool will also be accompanied by a module or manual book for using the tool
to make easy for users to apply it.

3. Result and Discussion
The results of the research entitled "Designing a Microcontroller Programming Learning KIT Using
Scratch for Arduino” are as follows:

Figure 7. The results of Learning KIT series seen from inside
Information :

a.  The input circuit consists of a light sensor (LDR), a temperature sensor (LM35), a motion sensor
(HC-SR501) and a variable resistor (Potensio and Push Button).

b.  The main circuit of the processing unit uses an Arduino Uno Board with an ATMEGA32
microcontroller.

c.  The Output Circuit, it consists of 3 LEDs (Red, Yellow, and Green), a 5v Buzzer, and a Servo
Motor.

257

Jurnal Teknologi dan Open Source, Vol. 4, No. 2, December 2021: 254 - 259



Yulisman, Uci Rahmalisa e-1SSN: 2622-1659

For more details, the layout of the circuit can be seen from the front view of the KIT Microcontroller
as follows:

Figure 8. Microcontroller KIT Series seen the front

Testing Result

Testing on this tool is done by running programming exercises have been prepared on the LKS directly
with the KIT that has been made. The following is a description of the results of the KIT Microcontroller test
with the Student Worksheet (LKS) that has been compiled. In this case, the researcher tested all the activities
in the LKS. The testing steps are:

1. Pair the KIT and Cable on a PC with a Windows operating system that has Arduino and Scratch for Arduino
software installed. This application is the needs to teach students without coding. The preparation of
instructions is done by compiling Puzzles. This is very good for junior level children.

2. After all the devices are installed, see in the LKS what programming will be made. This worksheet can be
developed again for several meetings as the needs of the teacher.

3. After practicing between the exercises in the LKS and the KIT, the program is carried out in accordance
with the expected results in the LKS.

Figure 9 Microcontroller Programming KIT Testing Process

4. Conclusion
In the research entitled Design of Microcontroller Programming Learning KIT Using Scratch for
Arduino has been conducted testing, the following conclusions can be drawn:
1. The results of the research in the form of a Microcontroller Programming KIT can interact with the Scratch
for Arduino application
2. All sensors as input media and output devices (actuators) used in this circuit can work according to the
commands given through the Scratch for Arduino application.
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3. Through this Microcontroller Programming KIT, teachers and students will experience an interesting
learning atmosphere, it makes the class not boring, because the Scratch for Arduino application is also
equipped with simple animation creation.

4. This Microcontroller KIT can be used for more than 15 types of projects or case examples in the field of
basic microcontroller programming.

The suggestion from this research is it will be hoped that the Microcontroller KIT can be developed
again by adding sensors such as liquid, gas, sound and other sensors, so that the learning objectives of the
microcontroller can be achieved.
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