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Abstract

The development of a child's motor skills starts when a child is 0
months old to 6 years old. In general, the development of motor skills
divided into fine motor development and gross motor development.
Fine motor development is a development that involves small
muscles to follow certain movements. An example of a game activity
to help stimulate small muscle development is the Bag Toss game.
This game helps stimulate fine motor development by increasing eye
coordination with the hand. In addition to the types of activities that
boost fine motor development, it also requires the ability to monitor,
record, and process the results of children's activities to assess and
analyze the status of a child's fine motor development. In this study,
we developed the Bag Toss game system that connected to the
Internet of Things (IoT) platform. Bag Toss game has linked with a
sensor that will record children's play activities. The results of
recording data will be sent to the IoT platform to be processed and
presented through the internet network. The implementation of IoT
for educational purposes is known as the Internet of Educational
Things (IoET). The system built will be tested in terms of
functionality, reading accuracy and child assessment. The
functionality of the system works 100% according to predetermined
component functions, as well as for 100% successful reading
accuracy for the scenario of throwing distances of 1 meter and 1.5
meters. In addition, the average delay time for every hole is 0.62
seconds. The delay value can still be tolerated and does not interfere
with the game when the child assessment is conducted. The child
assessment involved 4 children, the results obtained that 3 children
are in the Well Development (BSH) stage and 1 child in Very Well
Development (BSB) stage.

Keywords: fine motor development, eye and hand coordination, bag
toss game, [oT, [oET.
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1. INTRODUCTION

The development of a child's motor skills starts when the child is born
until the age of 6 years old [1] [2]. In this age range, the child's motor
development will increase rapidly and is known as the golden age of growth.
In general, children's motor development divided into two groups, namely
fine motor development and gross motor development [3]. Fine motor
development is an event of physical development which includes activities
involving small muscles (hands) and coordination between the hands with
the eyes or other senses that ensures accuracy in motion [4] [5]. In the
golden age range, children must get a stimulus to ensure that the child's fine
motor development achieved [6] [7] [8]. Examples of activities to stimulate
fine motor development are throwing and capturing objects [7]. When the
child throws the ball, the child makes visualization of how fast and how high
the object thrown, then responds by throwing the item correctly.

There are official instruments for evaluating fine motor development in
each country, for example in Indonesia using the "Pre-Development
Examination Questionnaire (KPSP)" [9], while in the United States using the
Denver Development Screening Test (DDST) and Centers for Disease Control
and Prevention (CDC) checklist [10] [11] [12]. Children must be trained and
given stimulus to complete motor development checklists. According to
Grantham-McGregor et al. in his research about the effects of stimulation for
the development of stunting children, the most effective stimulus for children
is implemented stimulus in games [13]. According to the Montessori theory,
the form of stimulus must be related to children's daily activities because it is
related to physical abilities and independence of children in solving problems
[14] [15]. Games that involve small muscles and eye-hand coordination are
Bag Toss games [14]. The rule of the Bag Toss game is to throw a beanbag
into the board hole that has provided. Because the Bag Toss game requires
independence and concentration, this game is suitable for children with a
minimum age of 5 years and above.

In Indonesia, children at the age of 5 and 6 already attend school at the
kindergarten level [16]. At school hours, parents can no longer provide a
direct stimulus for the child's motor development. The issue in this research
is how to make a Bag Toss game that can help teachers in schools to provide a
stimulus for fine motor development to children and provide automatic
recording and processing of data on game activities. Additional is how the
data from the activities can be accessed by parents anytime and anywhere.
To resolve this issue, we built a system that can perform data reading at the
initial node, processing data in the cloud, and presenting data at the user's
node. All communication between nodes and the cloud uses the internet
network. In the process of reading, processing, and presenting data carried
out automatically between machines to machines (M2M), and because the
implementation of this system for educational fields and devices, this system
is referred to as the Internet of Educational Things (IoET) [17] [18].
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The methodology of this research following 5 steps, namely a study of
literature, data collection, system design, device testing, and analysis of
results. The study of literature is a stage to collect references regarding loT
devices and children's fine motor development. The references that have
been obtained then combined in the data collection stage. Furthermore, the
[oT device will be designed in the system design stage and after that, the
device will be tested in the device testing process. The results of the device
testing process will be analyzed in the analysis results stage.

This research conducted to build Bag Toss system based-on IoET and
analyze system performance based on functionality tests, system
performance, and child assessment. Functionality testing carried out to
validate all components of the system working correctly by predetermined
functions. System performance testing tests the accuracy of reading,
processing, and presenting data for each activity undertaken. Child
assessment conducted to see the condition of children's fine motor
development after playing Bag Toss. Scenarios to test the system performed
with two levels of throwing distance.

This study consists of six parts, an introduction that discusses the
background of the study. The next section discusses related studies, which
include research on stimuli of fine motor development in children. The
originality of this study explained in third chapter. The technologies adopted
in this study, the rules of the Bag Toss game and the proposed solutions
implemented in this study discussed in the fourth chapter. The fifth chapter
discusses the detailed proposed solutions implemented. The results of the
system built in the previous chapter were experimented and analyzed based
on predetermined testing parameters. The final chapter concludes with the
results of studies, methodology, implementation, and analysis of system
results.

2. RELATED WORKS
2.1 Fine Motor Skills Development

According to research conducted by Andri et al., children ages 5-6 years
have been able to coordinate the eye, hand, arm, and body movements
simultaneously after doing various play activities [19]. The research aims to
identify children's fine motor skills development in various play activities in
Group B Kindergartens in Parakeet Clusters, Banyu Urip, Purworejo. There
are eight play activities carried out, such as cutting, sticking, coloring,
weaving, stringing, shaping, shading, and copying words or numbers.
Subjects were 97 children ages 5-6 years, and one of the aspects assessed in
this study was the development of eye-hand coordination. The results
indicate that 5 children are in the Early Development stage (MB), 39 children
are in the Well Development stage (BSH), and 53 children are in the Very
Well Development stage (BSB).

In another study, the Finger Painting technique was used as a treatment
to train eye-hand coordination [20]. Finger painting is a technique of painting
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using fingers, it can train eye and hand movements. The subjects in this study
were 18 children ages 5-6 years in Sartika I Kindergarten, Sumurgenuk,
Babat Lamongan District. The results indicated an increase of 26.2% in eye-
hand coordination development after treatment performed, from 29 children
(69%) to 40 children (95.2%).

Sherrill explained that there are various game activities to support fine
motor development. In her book, Sherril mentions Bag Toss game (throwing
game) [7]. This game can help strengthen wrist development and improve
eye-hand coordination of a child. Not only a throwing game, but Sherril
mentions that catching games can also improve the eye-hand coordination of
a child. The catching game activity is also listed in KPSP, as can be seen in 72
months and 66 months child development checklist which stated "Can a child
catch a small ball as big as a tennis ball/baseball using only his hands?" [25].

Table 1. Comparison of Fine Motor Treatment Results

No Resea'rch Title of Paper / Results
Topic Book
Development A total 5 children are in the
of Eye-Hand Identification of Fine Early .Developm.ent stage (MB),
L . 39 children are in the Well
1 | Coordination Motor Skill in Play
o Development stage (BSH), and
through Play Activity : .
Activities 53 children are in the Very
Well Development stage (BSB).
The Effect of Finger
Painting to the An increase of 26.2% in eye-
Development . L
Development of Fine | hand coordination
of Eye-Hand
L Motor on Preschool development after treatment
2 | Coordination . . . .
throueh Fineer Children in Sartika I being performed, from 29
painisECT | Sumurgenuk children (69%) to 40 children
& Kindergarten Babat (95.2%)
Lamongan
Game Activity Bag Toss game can help
3 for Eye-Hand Fine Motor Fun, strengthen wrist development
Coordination Grades PK-1 and improve eye-hand
Development coordination of a child.

Based on Table 1, it can be inferred that developing fine motor skills,
specifically in the aspect of eye-hand coordination through play activities, has
a significant impact. However, all the research that has performed still
utilizing conventional methods in recording data. It could cause problems in
the process of data communication and the accuracy of data activity that is
usually caused by human error. In this study, the IoET device will utilized to
replace it. The device will assist in improving all the processes of data
recording.

EMITTER International Journal of Engineering Technology, ISSN: 2443-1168



330 Volume 8, No. 2, December 2020

2.2 Internet of Things (I0T)

IoT is an embedded technology system into physical objects that use
sensors, actuators, and communication to be controlled through internet
networks. It involves three steps, namely capturing data using sensors,
collecting data over the network, and make a decision based on data analysis
[17].

[oT can be implemented in various fields, including in the field of
education. Applying IoT in the education field can be referred to as an
Internet of Education Things (IoET) [18]. [oET provides more educational
value compared to the conventional education system. The following are the
benefits of [oET [21].

1. Learning Experience
The system can assist in advising learning, such as giving feedback
to the user. This feature could enhance a child's learning experience
and help teachers to teach better.

2. Effective
The analysis of data recorded by the IoET device produces
valuable information. It can help teachers to infer a child's conditions
that will be needed to improve a child's understanding in the future.
This information certainly can increase the effectiveness of learning.

2.3 Bag Toss

Figure 1. Bag Toss

As can be seen in Figure 1, Bag Toss is a game originated in Germany in
the 14th century, and then was rediscovered in the hills of Kentucky over 100
years ago [22]. The game is played by throwing beanbags to a hole in the Bag
Toss board. A beanbag is a bag contains corn kernels. In the United States, the
game is highly developed. Moreover, they also have associations that
organize the Bag Toss tournament, such as the American Cornhole League
(ACL), the American Cornhole Association (ACA), and the American Cornhole
Organization (ACO) [22] [23].
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3. ORIGINALITY

One of the Spanish government research developed an innovative
solution to detect changes in children's psychomotor development through
smart toys based on the [oT system [24]. The subjects were 65 children ages
23-37 months, they need to build a tower with five stackable cubes. The
sensors in the cubes sent data to a collector module through WiFi. All the
tests were video recorded. Furthermore, the results of the test will be scored
and analyzed by child development experts. Another research studied the
effect of 12 weeks of game education on the motor development of 60
children ages 4-6 years [3]. Children need to play throwing, catching, long
jump, vertical jump, running and stopping. The research used a motor
performance test protocol developed by Morris in 1980 to asses child motor
development.

Application Layer

- loT Platform
A
Y

Network Layer

- WiFi Connectivity

¢ . ¢

‘ Constrained Device Layer )

- Microcontroller
- Sensors

- Laptop

‘ Console Device Layer

Figure 2. [oT Architecture of Bag Toss Game System

The IoT architecture of the game can be seen in Figure 2 [26].
Constrained Device Layer responsible to collect and gather information from
the sensors. Network Layer responsible for transmitting and processing
sensor data to the IoT platform. Application Layer is responsible for
processing information to the user. The information that has been processed
in the Application Layer will be delivered to the Console Device Layer to be
displayed to the user. This game helps stimulate fine motor development by
increasing eye coordination with the hand. Besides, the system can also
monitor, record, and process the results of children's activities to become the
status of a child's fine motor development. The system built is tested in terms
of functionality, performance and child assessment. Functionality testing
performed to validate all components of the system working correctly
following predetermined functions. The performance testing performed to
test the accuracy of reading, processing, and presenting data for each activity
undertaken. Meanwhile, the child assessment conducted to see the condition
of children's fine motor development after playing Bag Toss.

Indeed, previous research has utilized [oT to stimulate child motor
development, but the analysis still relies on human assistance [24].
Moreover, the study conducted by Hayrettin still uses an entirely
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conventional method [3]. Furthermore, the research that we conduct has the
opportunity to be developed with a variety of play activities integrated with
the IoT system. It can provide valid assessments, and there will be no human
error. All data that will be presented is accurate and effective. The device can
also be implemented in a kindergarten. It can help the teacher and parents to
monitor and stimulate children's fine motor skill.

4, SYSTEM DESIGN
4.1 System Architecture

Teacher / Parents
Showing
Game Results
Iova
Platform \

Sending
Game Results

Sending Throw
‘-| Game Instructions O Z Beanbag
| _— -~
s @)
Laptop Microcontroller  WiFi Module —
i

Qag Toss Board )

Bag Toss System

Figure 3. System Architecture of Bag Toss Game

In Figure 3 to start the game, a game instruction will be sent from the
laptop to the microcontroller through USB cable, then the child will take a
beanbag then throw it to the Bag Toss board. Microcontroller functions to
calculate the score of the game, while the WiFi module functions to send the
results of the game score from the microcontroller to IoT platform. The IoT
platform will process the results of the game score and displayed it for
teacher or parents.

A separate WiFi module is required because we use Arduino Uno as a
microcontroller. This microcontroller does not have an embedded WiFi. In
addition, this system is using a hard code program. Thus, connecting a USB
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cable from a microcontroller to the laptop is required for changing the code
when adjustment needed.

4.2 System Flowchart

Calculate
Game Score

Game Score
Data

No
Yes
Game Score

Figure 4. System Flowchart of Bag Toss Game

In Figure 4 the game score data will be entered and calculated by the

system until the game is finished. After the game is finished, the system
output will be the final game score.

4.3 System Device Components
The followings are the system components implemented in the Bag Toss.

1.

Microcontroller

Used to manage and run system devices.

LED Strip Lights

Used to give color marks to the Bag Toss board holes.

WiFi Module

Used to send game score data from the microcontroller to the IoT
platform.

Infrared Sensor

Used to count the number of beanbags that enter the Bag Toss board
hole.
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Figure 5 shown a system component design that has been installed.
Infrared sensor IR-1 is a sensor for the green holes, IR-2 is for blue the holes
and IR-3 is for the red holes. All sensors are powered by 5V, while the WiFi
module is powered by 3.3V. LED strip lights are installed separately from the
microcontroller and powered by 12V. The system component design that has
been implemented can be seen in Figure 6.

Mikrokontroler

Modul WiFi
ESPB266

fritzing

Figure 6. Implemented System Component
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4.4 Design of Bag Toss Board and Beanbag

Figure 7. Design of Bag Toss Board and Beanbag

The followings are the design of the Bag Toss board and Beanbag with
sizes adjusted to the standard rules set by the ACA [22]. The design of the Bag
Toss board is slightly modified from the original design. It can be seen in
Figure 7, the game board hole design is made into 3 holes, whereas in the
original design there is only 1 hole. The purpose is to give an impression of a
more interesting and varied game for children. The results of the design can
be seen in Figure 8.

Board size is 1.2 m x 0.6 m.

Each hole diameter is 16 cm.

The height of the front of the board is 10 cm.
The height of the back of the board is 30 cm.
Beanbag sizeis 11 cm x 11 cm.

Beanbag weight is 150 gr.

SRR e

Figure 8. Results of Bag Toss Board and Beanbag Design
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4.5 Bag Toss Game Rules

The game rules refer to the rules set by the ACA, but slightly adjusted to
the ability of children ages 5-6 years [22]. The followings are the rules of the
game.

This game needs a guidance.

The maximum distance of a player to throw a beanbag is 1.5 m.
The number of levels that must be played is 2 levels.

Each level requires players to throw 5 beanbags.

The game time for each level is 3 minutes.

At level 1, players will throw beanbags from a distance of 1 m.

At level 2, players will throw beanbags from a distance of 1.5 m.
The holes in the board will be given a different color, namely green,
blue, and red.

9. Players can freely throw beanbags in any hole on the board.

10. Each beanbag that enters the green hole will be counted as 1 point.
11. Each beanbag that enters the blue hole will be counted as 3 points.
12. Each beanbag that enters the red hole will be counted as 5 points.
13. Any beanbags that do not enter the hole will not be counted.

PN WN

The final game scores at each level will be used to determine the
condition of a child's motor development that refers to the motor conditions
listed in KPSP [25]. The conversion of the game scores can be seen in Table 2.

Table 2. Game Score Conversion to Motor Development Conditions

Condition of Motor Development Total Score
Zero Development (BB) 0
Early Development (MB) 1-5
Well Development (BSH) 6-15

Very Well Development (BSB) 16 - 25

BB is a condition where the child is completely unable to throw the
beanbag right into the hole, while MB is a condition where the child begins to
throw right into the hole and get a minimum score of 1 point. Likewise, BSH
is a condition where the child has developed quite well and got a minimum
score of 6 points and BSB is a condition where the child has developed very
well and got a minimum score of 16 points.

The score conversion in Table 2 is determined based on the level of
difficulty of the game. The green hole is the lowest level, the blue hole is
moderate level and the red hole is the highest level. The maximum score
range for the MB condition is obtained from the assumption that the child can
only throw a beanbag 5 times in a row only on the green hole. Likewise, the
BSH condition obtained from the assumption that the child can only throw a
beanbag 5 times in a row only on the blue hole, and the BSB condition is
where the child can only throw a beanbag 5 times in a row only on the red
hole.
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There will be guidance either from a teacher or parents before the
children play the game. To keep the children continues to play rewarding a
gift may be needed, therefore the children have a motivation to finish the
game. But if the children did not throw any beanbag in 3 minutes since the
game start, they will be disqualified and the scores will not be counted.

4.6 System Testing
The followings are the test scenarios performed.

1. System Functionality
System functionality test carried out to validate all components of
the system working correctly in accordance with predetermined
functions.

LED Strip Lights Functionality

Testing whether the LED lights are on when turned on.

Infrared Sensor Functionality

Testing whether the infrared sensor can function as a counter.
Microcontroller Functionality

Testing whether the microcontroller can function to calculate
game scores.

WiFi Module Functionality

Testing whether the WiFi module can send game scores to the
IoT platform.

2. System Performance
Testing the accuracy of reading, processing, and presenting data
for each activity undertaken. There are two parameters tested in
system performance.

Data Communication

Measuring the delay and testing whether the data can be sent
correctly through the system and displayed in a web
application.

Accuracy of Data Activity

Testing the accuracy of all sensors reading and processing.

3. Child Assesment
This test is conducted to see the condition of children's fine motor
development after playing Bag Toss. The test will be carried out on 4
children, each child will be playing twice at each level. The results of
the test will be a comparison of fine motor conditions between Test 1
and Test 2 based on Table 2. In addition, the average score of each
child will also be counted.
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5. EXPERIMENT AND ANALYSIS
5.1 Test Results

The testing was carried out from the throwing distance of 1 meter and
1.5 meters. Then, the results of the test will be displayed on Thingspeak,
which is one of the IoT analytic platform services. The followings are the
results of the tests.

Distance : 1 meter Distance - 1.5 meter

Score
Score

14:19:30 14:20:00 14:25:30 14:26:00 14:26:30

Timestamp Timestamp

(a) (b)
Figure 9. Test Results (a) Distance of 1 meter; (b) Distance of 1.5 meters

Figure 9 (a) shown the result obtained from the throwing distance of 1
meter. While Figure 9 (b) shown the result obtained from the throwing
distance of 1.5 meters. The results analysis will be explained in the next part.

5.2 Analysis of Test Results

The system process can be seen in Figure 10. The system starts after the
device connected to the WiFi, then the system reads the pin input from the
sensor, and after that, the timer will start. As long as the timer has not
stopped, the system will continue to loop to check the sensor detection in
each hole. When the sensor detected a beanbag, the system will count it as a
game score that will be sent and displayed on the [oT platform.

The game time (timer) for each level lasts for 3 minutes, it is based on
the time needed to make sure that the game score data is completely
displayed on the IoT platform. The calculation as follows in Equation 1.

Game time =180 seconds = 3 minutes
Waiting for data to be displayed =15 seconds

Beanbag to throw in each level = 5 beanbags

Remaining time = (game time) - (time for data to be displayed X

beanbag to throw in each level)
= (180) - (15X 5)
=105 seconds = 1.75 minutes (1)
Meanwhile, the remaining game time could be enough to use for the
children to prepare and aim before throwing beanbags.
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Connecting to WiFi

!

Read pin input from
the sensors

!

Settimer

Does the
No beanbag enter the
red hole?

Does the
beanbag enter the
blue hole?

Does the
beanbag enter the
green hole?

Does the
timer stop?

Yes

Print Score

Yes

Send score to the
server

Finish Show score on the
s web application

Figure 10. System Process Flowchart

5.2.1 System Functionality

There are 4 system components tested in the system functionality,
namely the microcontroller, infrared sensor, WiFi module, and LED strip
lights. From the results of the tests, it can be inferred that all components of
the system can function properly as to be seen in Figure 9. The details of each
component functionality can be seen in Table 3.

Table 3. System Component Functionality

No | System Component Function Working

1 | Microcontroller Run a program to calculate game Yes
scores

2 | Infrared Sensor Detecting each beanbag that Yes
enters the hole

i Sending game score results to
3 | WiFi Module the IoT platform through WiFi ves
4 | LED Strip Lights Put a color mark on each hole Yes
Test Results 100%
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5.2.2 System Performance
There are 2 parameters analyzed in system performance, namely data
communication and the accuracy of data activity.

1. Data Communication
The communication of data is performed through WiFi between
the microcontroller and the IoT platform. The followings are the
details of all data communication from each hole.

e CoOM4

Distance : 1 meter |

-> AT OYI

-> AT+CWMODE=1 OYI

9 -> AT+CWJAP="ciba", "redmicibal™ OYI
->

-> Wait...

-> Start!

>

-> Blue Hole

-> Score +3

€4 -> AT+CIPMUX=1 OYI

-> AT+CIPSTART=0, "TCP", "api.thingspeak.com”,80 OYI
-> AT+CIPSEND=0,49 OYI

-> AT+CIPCLOSE=0 OYI

(b)
Figure 11. Details of game results in the blue hole (a) IoT platform (b) Serial
monitor in the microcontroller

0 COM4

Distance : 1.5 meter |
14:25:01.988 -> AT OYI
14:25:01.988 -> AT+CWMODE=1 OYI
14:25:02.035 -> AT+CWJIAP="ciba", "redmicibal"” OYI
14:25:07.051 ->
14:25:07.098 -> Wait...
14:25:08.082 -> Start!
14:25:08.082 ->
4:25:12.676 -> Green Hole
t4:25:12.67€ -> Score +1
14:25:12.€76 -> AT+CIPMUX=1 OYI
ThingSpeak.cam 14:25:12.676 -> AT+CIPSTART=0,"TICP", "api.thingspeak.com”,80 OYI
14:25:13.145 -> AT+CIPSEND=0,49% OYI
(a) 14:25:13.239 -> AT+CIPCLOSE=0 OYI

(b)
Figure 12. Details of game results in the green hole (a) loT platform (b) Serial
monitor in the microcontroller

Score:3
Tue Apr 14 2020

14:19:02 GMT+0700

Score

14:19:30 14:20:00

Timestamp
ThingSpeak com

(a)

Score

Score:1
Tue Apr 14 2020
14:25:12 GMT+0700

14:25:30 14:26:00 14:26:30

Timestamp

Distance : 1.5 meter

Score:5
Tue Apr 14 2020

14:25:28.6€2 -> Throw again

4:25:35.740 -> Red Hole

4:25:35.740 -> Score +5 I

25 14:25:35.740 -> AT+CIPMUX=1 OYI

14:25:35.740 -> AT+CIPSTART=0,"TCP", "api.thingspeak.com”,80 OYI
14:25:36.25¢6 -> AT+CIPSEND=0,49 OYI

14:25:36.350 -> AT+CIPCLOSE=0 OYI

14:25:35 GMT+0700 t

Score

14:25:30 14:26:00 14:26:30
Timestamp (b)
ThingSpezk_com

(@)
Figure 13. Details of game results in the red hole (a) IoT platform (b) Serial monitor
in the microcontroller

As can be seen in Figure 11, Figure 12, and Figure 13, the time
information recorded from each hole on the serial monitor of the

EMITTER International Journal of Engineering Technology, ISSN: 2443-1168



Volume 8, No. 2, December 2020 341

microcontroller is accurately the same as the time shown on the IoT
platform. Thus, it can be said that the performance of data
communication runs 100%.

Table 4 . Green Hole Delay

Time

No Data read Data push Delay (s)
1 16:44:48.904 16:44:49.654 0.75
2 16:45:06.389 16:45:06.858 0.47
3 16:45:23.687 16:45:24.296 0.61
4 16:45:41.204 16:45:41.673 0.47
5 16:45:58.502 16:45:59.111 0.61
Average Delay 0.58

Table 5. Blue Hole Delay

No Data read Data push Delay (s)
1 17:04:48.837 17:04:49.587 0.75
2 17:05:06.229 17:05:06.792 0.56
3 17:05:23.902 17:05:24.418 0.52
4 17:05:41.856 17:05:42.419 0.56
5 17:05:59.655 17:06:00.264 0.61
Average Delay 0.60

Table 6 . Red Hole Delay

No Data read Data push Delay (s)
1 17:11:25.979 17:11:26.682 0.70
2 17:11:44.871 17:11:45.527 0.66
3 17:12:02.638 17:12:03.294 0.66
4 17:12:20.123 17:12:20.779 0.66
5 17:12:37.937 17:12:38.593 0.66
Average Delay 0.67

Delay testing carried out 15 times with 5 times for each hole. The
delay time is obtained based on the time when the data is read by the
sensor and the time when the data is push to the IoT platform. As can
be seen in Table 4, Table 5, and Table 6, the average delay of the green
hole is 0.58 seconds, the blue hole is 0.60 seconds and the red hole is
0.67.In addition, the average delay time for every hole is 0.62 seconds.
The delay value can still be tolerated and does not interfere with the
game when the child assessment is conducted.

Sending data to the IoT platform highly depend on the internet
speed. As a consequence, the speed when sending the data may vary.
The details of the internet speed when the testing is carried out can be
seen in Figure 14.
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Figure 14. Internet Speed

2. Accuracy of Data Activity

Based on the test results, the system can detect every beanbag
that enters the target hole accurately 100%. The system has also been
able to determine the score obtained at each target hole. Figure 11,
shows that the blue hole is 3 points, also Figure 12 which records
scores for green holes by 1 point and Figure 13 which records scores
for red holes by 5 points. Scores recorded on the serial monitor are
the same as scores recorded on the [oT platform.

5.2.3 Child Assessment
The assessment involved 4 children, as can be seen in Figure 15.

Figure 15. Child Assessment

Table 7 is the game score result from throwing distance of 1 meter,
while Table 8 is from a distance of 1.5 meters. The average score obtained at
a distance of 1 meter ranges from 7 - 21 points and for a distance of 1.5
meters ranges from 5 - 18.5 points.

As can be seen in Table 9, the first child shows a very good
development, the condition of this child's motor development increases in
every test. The second child experienced a decrease in motor development
conditions from BSH to MB while playing from a distance of 1.5 meters. The
motor development condition of the third child was also quite well, although
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there was a decrease in the first test for the throwing distance of 1.5 meters,
however during the second test the conditions have increased. As for the
fourth child, this child has a very good motor development condition, it can
be seen that the condition in all tests are BSB. In conclusion, a total of 3
children are in the BSH condition, while the other one is in the BSB condition.

Table 7. Assesment Results from a Distance of 1 meter

Test 1 Test 2 A
Child - | Age Throw - Total Throw - Total Sczfe
1/{2|3|4|5|Score|{1|2|3|4|5]| Score
1 6 |[0]0[0]|3]0 3 5/3[{0(3]0 11 7
2 5 [3]1|3]3]|0 10 3/3[(0(1]0 7 8.5
3 6 |[1]3(3]|0]1 8 1/3|13|3]0 10 9
4 6 |5/3|5|3]|5 21 3/5(5|3]|5 21 21
Table 8. Assesment Results from a Distance of 1.5 meters
Test 1 Test 2 A
Child - | Age Throw - Total Throw - Total SC(‘),fe
1{2|3|4|5|Score|1|2|3|4]|5| Score
1 6 [3]0|1]3]|3 10 5/3|3|5]|5 21 15.5
2 5 (1]3|1]0]|0 5 0/3|1|0]1 5 5
3 6 [0]1|3]0]|1 5 111/0]|3]|5 10 7.5
4 6 [3]/3|5|5]|0 16 3/5/3|5]|5 21 18.5
Table 9. Assesment Final Condition
Condition Final
Child - 1 meter 1.5 meters Condition
Test1l | Test2 | Test1l | Test2
1 MB BSH BSH BSB BSH
2 BSH BSH MB MB BSH
3 BSH BSH MB BSH BSH
4 BSB BSB BSB BSB BSB

6. CONCLUSION

In this research, IoT is used to build a system that can help stimulate
and train child fine motor development in aspects of eye and hand
coordination. The functionality and performance of the system work 100%
according to predetermined component functions, as well as in reading
accuracy for the scenario of throwing distances of 1 meter and 1.5 meters. In
addition, the average delay time for every hole is 0.62 seconds. The delay
value can still be tolerated and does not interfere with the game when the
child assessment is conducted. The child assessment involved 4 children, the
results obtained that 3 children are in the Well Development (BSH) stage and
1 child in Very Well Development (BSB) stage.
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