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Abstract

Project Code : 6/2022

Project Title : Development of Coding Learning Kit “Smart Programming Robot:
BUGBOT” to Enhance Systems Thinking Skill of Middle School
Students in Schools under the Secondary Educational Service Area

Office 23, Sakon Nakhon Province

Investigator : Waraporn Atsawasoponchai et al., Sakon Nakhon Rajabhat University

E-mail Address : waraporn.at@snru.ac.th

Project Period : 20 July 2021 - 16 January 2024

The research aims (1) to design and develop coding learning kit “Smart
Programming Robot : BUGBOT”-(2) to try out the coding learning kit in middle schools
under the Secondary Educational Service Area 23, Sakon Nakhon Province and (3) to
evaluate the quality of coding learning kit from implementing in classroom. The target
group is 9-teachers/student teachers teaching computing science subject, working in
schools under the Secondary Educational Service Area 23. The first target group was
selected by purposive sampling.. The research tools included a questionnaire for
assessing the model of coding learning kit, a questionnaire for teacher training and a
interview questions. The data were analyzed by content analysis and descriptive
statistics suchras percentage, mean and S.D. The second sampling group was 416
middle school and high school students, selected by purposive sampling. The research
tool was a performance assessment form, and the data were analyzed by inferential
statistics, one sample t-test.

The findings showed that 1) the assessment of the coding learning kit
“BUGBOT” revealed that the material is durable, easy and suitable to use, and the
design outside and inside were suitable and creative; 2) For teacher training, it showed
the training covered the required contents at the highest level (72.7%), responded to

teachers’ needs at the highest level (63.6%), increased knowledge at the highest level



(90.9%) and helped apply knowledge into practice at a high level (63.6%); and 3) When
compared the students’ systematic thinking skills before and after learning with
BUGBOT, it indicated that the students improved the thinking skills than before learning
at a statistical significance .05. The thinking skills above included 3 aspects, first, the
ability to communicate, second, the ability to think systematically and third, the ability

to solve problem.

Keywords : Coding, Learning Materials, Systems Thinking Skill, Programnming
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daufl 2 wan1sUsziuinuznsAnBessuuvasindey Ussifiunaunazuduieu (rating
scale)

Pnwuulssiuinuznoukazndussuresinseuain 9 lsadouthses twn Tsaseu
anauATiALAnE 15958UsTTuUITINeT 15uSsunseineT Tsussuauemfinens 1saseu
Inuiinerau lsassuialauinetay Tsuseudseudnusidnng lsufsunssuuianasg uag
150 58ulnuUAnY) 5930 419 AU (n = 76 NGUNAADY) WU FUTIOULATUAILAINITALUNIS
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2.1 anuanunsalunisiuv-deans

t-Test: Paired Two Sample for Means

nadTeu neuTeu
Mean 2.24 1.54
Variance 0.18 0.31
Observations 76.00 76.00
Pearson Correlation 0.35
Hypothesized Mean Difference 0.00
df 75.00
t Stat 10.74
P(T<=t) one-tail 0.00
t Critical one-tail 2.38
P(T<=t) two-tail 0.00
t Critical two-tail 2.64

d = o ' ! a v a v
Gl']'i'NL‘lJ'iEJ‘UL‘VIElUﬂ'J']ﬁJﬁ']ﬁJ']iﬂiun'ﬁiU-ﬂﬁﬁ']'iﬂE]‘LIL'iEJULLaZ‘VIaQ Liﬂu‘ﬂaﬂﬁdlfiﬂu

SLUUNAHDU n mean S.D. t df sig.

nauReY-| 76 1.54 0.31

N 10.74 75 0.00**
VAWIYU | 76 2.24 0.18

** JydRunadnfiseiu 01
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AnanInsalunsSU-dsansvesdiseudlasumsisounisausonisdeulusunsununtsiues
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t-Test: Paired Two Sample for Means

nadTeU neuiTe
Mean 2.32 1.45
Variance 0.27 0.46
Observations 76.00 76.00
Pearson Correlation 0.46
Hypothesized Mean Difference 0.00
df 75.00
t Stat 11.84
P(T<=t) one-tail 0.00
t Critical one-tail 2.38
P(T<=t) two-tail 0.00
t Critical two-tail 2.64
mswLﬂ%ﬂﬁLﬁﬂUﬂﬂﬂ%ﬁ%‘ﬁ@ﬁﬁﬁmmzamn'awf%fﬂuuawé’qL‘%fﬂwaaé'ﬁau
SLUUNAHDU n mean S.D. t df sig.
NOUREY | 76 1.45 0.46
. 11.84 75 0.00**
NAIYU 76 2.32 0.27

** JydAynsaianszau 01
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2.3 msiaeniuuazdevayaignias

t-Test: Paired Two Sample for Means

nadTeu neuTe
Mean 2.55 1.49
Variance 0.38 0.36
Observations 76.00 76.00
Pearson Correlation 0.56
Hypothesized Mean Difference 0.00
df 75.00
t Stat 16.20
P(T<=t) one-tail 0.00



t Critical one-tail
P(T<=t) two-tail

t Critical two-tail

2.38
0.00
2.64
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ASLLUUNAHDU n mean S.D. t df sig.
nOWSEN | 76 1.49 0.36
— 16.24 75 0.00**
NAWIYU 76 2.55 0.38

** JydAysaianszau 01
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2.4 ANNAINISO IUNITANTIUATU

t-Test: Paired Two Sample for Means

naaTeu neuTe
Mean 2.46 1.39
Variance 0.25 0.27
Observations 76.00 76.00
Pearson Correlation 0.47
Hypothesized Mean Difference 0.00
df 75.00
t Stat 17.70
P(T<=t) one-tail 0.00
t Critical one-tail 2.38
P(T<=t) two-tail 0.00
t Critical two-tail 2.64
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t-Test: Paired Two Sample for Means

nadTeu neuiTgl
Mean 2.62 1.68
Variance 0.27 0.33
Observations 76.00 76.00
Pearson Correlation 0.04
Hypothesized Mean Difference 0.00
df 75.00
t Stat 10.80
P(T<=t) one-tail 0.00
t Critical one-tail 2.38
P(T<=t) two-tail 0.00
t Critical two-tail 2.64
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SLUUNAFHDU n mean S.D. t df sig.

nBUSEN | 76 1.68 0.33

D 10.80 75 0.00**
NNLILU | 76 2.62 0.27

** JodAgynivananszau .01
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2.6 AuasIalun1saineesnnug

t-Test: Paired Two Sample for Means

nadTeU neuiTe
Mean 2.46 1.45
Variance 0.25 0.28
Observations 76.00 76.00
Pearson Correlation 0.27
Hypothesized Mean Difference 0.00
df 75.00
t Stat 14.21
P(T<=t) one-tail 0.00
t Critical one-tail 2.38
P(T<=t) two-tail 0.00
t Critical two-tail 2.64

d o 1% X v " = v a v
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SLUUNAFHDU n mean S.D. t df sig.

nOUSEY | 76 1.45 0.28

— 14.21 75 0.00**
RANLIYU A 76 2.46 0.25

** oAy NeadanIzau .01
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t-Test: Paired Two Sample for Means

nadTeu neuTe
Mean 2.45 1.61
Variance 0.25 0.24
Observations 76.00 76.00
Pearson Correlation 0.29
Hypothesized Mean Difference 0.00
df 75.00

t Stat 12.44
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P(T<=t) one-tail 0.00
t Critical one-tail 2.38
P(T<=t) two-tail 0.00
t Critical two-tail 2.64

asalSeuidisuanuansatunisuntedgmegiulumsdunansussusaznduiouves

a

A
SLUUNAHDU n mean S.D. t df sig.
nausEU | 76 1.61 0.24
— 12.44 75 0.00**
NaL38Y 76 2.45 0.25

** JydAynsaianszau 01
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t-Test: Paired Two Sample for Means

nadTeu neuTeL
Mean 2.37 1.67
Variance 0.37 0.25
Observations 76.00 76.00
Pearson Correlation 0.14
Hypothesized Mean Difference 0.00
df 75.00
t Stat 8.32
P(T<=t) one-tail 0.00
tCritical one-tail 2.38
P(T<=t) two-tail 0.00
t Critical two-tail 2.64
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SHUUNATHDIU n

mean S.D. t df sig.
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nOWSEN | 76 1.67 0.25

" 8.32 75 0.00**
BANLIBU | 76 2.37 0.37

MNATRERIINI suassiauiufuiisun ludgmneuieures]iFeudl
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wnlvdgymvesfseuiilasunisiseunisaounisnisilieulusunsuniuauyueus BUGBOT wad
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t-Test: Paired Two Sample for Means

naaTeu AouiTeu
Mean 2.42 1.63
Variance 0.30 0.24
Observations 76.00 76.00
Pearson Correlation 0.24
Hypothesized Mean Difference 0.00
df 75.00
t Stat 10.77
P(T<=t) one-tall 0.00
t Critical one-tail 2.38
P(T<=t) two-tail 0.00
t Critical two-tail 2.64
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SLUUNAHDU n mean S.D. t df sig.

nOUSEY | 76 1.63 0.24

. 10.77 75 0.00**
NAWIYU | 76 2.42 0.30
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JUNBUNITANASIUSLENTY Arduino

1. anlluaalusunsud https:/support.arduino.cc/hc/en-

us/articles/360019833020-Download-and-install-Arduino-IDE
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e
@ Download and install Arduino X

< C & support.arduino.

+

60019833020-D: load-and- Il-Ard DE

PROFESSIONAL EDUCATION

(0.0

Back to Arduino Support

sToRE Q

HARDWARE  SOFTWARE  CLOUD  DOCUMENTATION ¥  COMMUNITY ¥  BLOG  ABOUT

Download and install Arduino IDE

Learn how to download and install the desktop-based Arduino IDE.

Installation instructions
If you're using a Chromebook, see Use Ardline with Chromebook.

Windows

1. Download the latest release

2. Follow the instructions in the installation guide.

3. When completing the setup, leave Run Arduino IDE ticked to launch the application, or launch it later from the Start
Menu.

macO$

13Download the fatest release ok

2. Double-click the disk image (.dmg) file.

3:Drag and drop the Arduino IDE application into the Applications folder.

4. Launch Arduino IDE the same way you would launch anylother application (stichas % + Space for Spotlight and
search for “Arduino”).

Linux

SIGN IN

2. EenszuuUuRnsnlae e vinn1sAnaalusun sy


https://support.arduino.cc/hc/en-us/articles/360019833020-Download-and-install-Arduino-IDE
https://support.arduino.cc/hc/en-us/articles/360019833020-Download-and-install-Arduino-IDE
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1. msauRulu (LED)

Pausaiuli LED A% 12 UULNIINRS

[

fog1alusunsula-Unlnadunu 1 w9 fadl

int LEDpin = 12;

void setup() {
pinMode (LEDpin, OUTPUT);

}

void loop() {
digitalWrite(LEDpin, HIGH);
delay(1000);
digitalWrite(LEDpin, LOW);
delay(1000);

dszmiadaudste LEDpin mwualifiann 12

Windu pinMode WNamuuansrsnuvesdands LEDpin

mMunanIruwaaddants LEDPin qrgusseu 5 volt.

lunan 1 5w

munanIviuwadaands LEDpPin saansusseuws volt.

a a
Tunarl Fudn
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2. MsAUANLAIENlNg (Buzzen) uazlu (Button)

igeusaiualng (Buzzer) Aov1i 11 uazu (Button) Aav19 10

magelusunsuila-Uadesdlnaenisnaly el

int buttonPin = 10; tsemeeuds buttonPin dnue'lhflandi 10
int buzzer = 11; Usemeeuds buzzer muualinani 10
int buttonState = 0; Uszmaeaudls buttonState fauiu 0
int T = 0; Yszmeeuts I Sanudu 0

void setup() {
pinMode (buttonPin, INPUT); mMunamMIvnnusesautls buttonPin
pinMode(buzzer, OUTPUT); mMunaMINRaddaly buzzer
¥
void loop() {
buttonState = digitalRead(buttonPin); | fwuadiuils buttonState \isaueaainues buttonPin
if (I !'= buttonState ) {
I = buttonState;
if (buttonState == HIGH) {

digitalWrite(buzzer, LOW); ﬁwmﬂﬂﬂﬂ:m:%jﬁLﬁmﬁﬂwa@ﬁ"ﬁu
}
else {

digitalWrite(buzzer, HIGH); ﬁwmﬂ"l,&inﬂﬂm:ﬁLﬁmﬁﬂwa@ﬁ"ﬁu
}




3. MIAIVANNINTBLEAING (OLED)

1) EETTR Library Adafruit SSD1306 ez Adafruit GFX
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LUy Sketch 1den Include Library wagidion Manage libraries 9z3inti1si1g

U517 2ntuinisaumn Adafruit_SSD1306 way Adafruit GFX Litefnds

#include
#include
#include
#include
#define O
Adafruit_

void setu

display.
display.
display.
display.
display.
display.
display.
display.
display.
display.
display.
display.
display.

void loop
b

<SPI.h>

<Wire.h>

<Adafruit_GFX.h>
<Adafruit_SSD1306.h>
LED_RESET 4

SSD1306 display(OLED_RESET);

p() {
begin(SSD1306_SWITCHCAPVCC, 0x3c);
clearDisplay();
setTextSize(1);
setTextColor(WHITE);
setCursor(0,0);
println("Welcome to");
setTextSize(2);
println("BUGBOT");
setTextColor(BLACK, WHITE);
setTextSize(1);
printin("EDU SNRU");
setTextColor(WHITE, BLACK);
display();

() A

a 5
LARYIRUNRD
mMuuaawIazaIsanssdu 1

J a o A a
mMuuaFaInTHRaLdwEU1

MAUAALAUINIIUFAITDANULINA

igesvanan ‘Welcome to

nAnaIUIaIaIanesln 2
waasvanw “BUGBOT>

o a o o A a o s
MABATFAINIROLTUTAN A NNRRIVTD

mruaawIavadaiansdu 1
usaduaaa “EDU SNRU~

o Ao oA a o A o
MAUAFAINIROLT UV AINARITEN




4. NSAUANNITIAUYDI UEUASIRSYY BUGBOT
YNAIVANLBABIVI FIBYIT 2 Uay 4 duanfimuauLelneseng ABv 6 uag 7
1) Mstaum

Y 1 1 & a D% <@ a [ a =
WJEJEJ’]ﬂIUiLLﬂiiJﬂ’JUﬂquEJuWLG‘I‘NWH’]WJEJWNZJLi’l 40 WaLILUuaN 3 1M

int MotorPin2

~-u

int MotorPin4

int MotorPin6

1
N OO BN
-

~-u

int MotorPin7

void setup() {
pinMode(MotorPin2, OUTPUT);
pinMode(MotorPin4, OUTPUT);
pinMode(MotorPin6, OUTPUT);
pinMode(MotorPin7, OUTPUT);

digitalWrite(MotorPin2, HIGH);
digitalWrite(MotorPin4, LOW);
digitalWrite(MotorPin6, HIGH);
digitalWrite(MotorPin7, LOW);
analogWrite(3, 40);
analogWrite(5, 40);
delay(3000);
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iegallsunsumuANuEuAGEITe e U 3 uay 5 MuANEY 40

wazdaduan 3.5 i

int MotorPin2

~-u

int MotorPin4
int MotorPin6

1
N OO BN
-

~-u

int MotorPin7

void setup() {

pinMode(MotorPin2, OUTPUT);
pinMode(MotorPin4, OUTPUT);
pinMode(MotorPin6, OUTPUT);
pinMode(MotorPin7, OUTPUT);

digitalWrite(MotorPin2,
digitalWrite(MotorPin4,
digitalWrite(MotorPin6,
digitalWrite(MotorPin7,
analogWrite(3,.40);
analogWrite(5, 40);
delay3500) ;

HIGH);
LOW) ;
LOW) ;
LOW) ;
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3) MSEEIVN
g 1alusunsuAUANTUEUAGEINIWRNRei U 3 Uay 5 MeAuEY 40

wazdaduan 3.5 i

int MotorPin2

~-u

int MotorPin4

int MotorPin6

1
N OO BN
-

~-u

int MotorPin7

void setup() {
pinMode(MotorPin2, OUTPUT);
pinMode(MotorPin4, OUTPUT);
pinMode(MotorPin6, OUTPUT);
pinMode(MotorPin7, OUTPUT);

digitalWrite(MotorPin2, LOW);
digitalWrite(MotorPin4, LOW);
digitalWrite(MotorPin6, HIGH);
digitalWrite(MotorPin7, LOW);
analogWrite(3,.40);
analogWrite(5, 40);
delay3500) ;

4) NIIVEYR

g1l ILATUAIUANY L UAEEIUTTRNAR UV 3 kA 5 FEAIIsT 0

1
N o BN
-

int MotorPin2

~-u

int MotorPin4

int MotorPin6

int MotorPin7

void setup()
);

{
analogWrite(3,
(5, 0);

0
analogWrite 0
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