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The purpose of this research were (1) to develop the block-based
programming hardware, (2) to create the lesson plan using block-based
programming hardware as an instructional tool, (3) to try out the block-based
programming hardware. The subjects in hardware development and lesson plan
creation process consisted of specialists in 2 fields including specialists in hardware
development and lesson plan creation for elementary. The subjects in the
experiment are 5 elementary school students. The research instruments consisted
of a specialist interview form. The data gathering instruments consisted of a rubric
scoring form which was an analysis of statistical information to compare by using a
Paired-samples T-Test together with the result description.
The development of the block-based programming hardware shows that the
hardware is suitable to use with elementary school students as an instructional
tool. The experimental result indicated that the elementary school students
developed computational thinking concepts after the experiment was significantly

higher than the pre-experiment at the .05 level of significance.
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Sudu (Startup) Tunshlanifusuaunniiedwisainuas aanlifugau Tuyniunid
gunsallny 127 aUmmmamamﬂuaumaimm (McKinsey & Company, 2561) uagilgld
31 4 fuduauidslddumnesidney (DataReportal, 2564) na1iladn malulagfdviasgly
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yiunatanseiamaluladniulneg1aniinselandnalilaniinnisiasullasaeng

[
=

52157 Waldansiasuwlasiindudedinsusududiislidenadesiuauinmtfiingu
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AASTE 21 (21st-Century Skill)” Fsdwunldiiu “3Rs wag 8Cs” faill (Tusz s, 2561)
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1) vinwe 3Rs Luiinwednduilugiu Usznauniy awisasiusenls (Reading)
annsaleuld (Writing) wag ansnsaAnaudu (Arithmetic)

2) vinwy 8Cs Wuvinwenvinliaiuisadiannuianudilanisludiunisseu n1s
o o aa a a a a Yal
N9IU wag MMM TnIsneneAnNAnNaNsuNTwasdenlanuagnIsualy
Jaymegraduszuu Usenoume sinven1sAniiasIgviog1aiilansugiuuay
arursountgunale (Critical thinking and problem solving) YinwN15ANLT
A5 9aTIALaENIAMTIUIRNTII (Creativity and innovation) Anudlaluainu
WANFILAZNTZUIUNITANVDILARZIRIUTTIY (Cross-cultural understanding)

] P [ o 3 = = 1 ¥ o

Auatu1salunisiindieduvnauluiivuasiinnizgaiiuidugun
(Collaboration teamwork and leadership) ﬁﬂwﬂum%ﬁ@m?ﬁayjaLLazmi

] Y

N1Yude (Communication information and media literacy) nwgn15l4

Cafle
—

ARNNALADS taza i lalumalulad (Computing and IT literacy) inweau
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(Computational Thinking Concept)” ninefsnszuaunIsiunsuAdymilarAneg 19l seuy
Faanusouvseonuslu 3 du Mud nsiinAaderiuan (Computational Practices) iy
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Computational Practices Computational Concepts Computational Dispositions
(Skills) (Understandings) (Habits of Mind)

* Decomposition * Sequences * Persistence
* Abstraction * Repetition (loops) ¢ Comfort working with
* Pattern Recognition ¢ Conditionals others
® Algorithmic Thinking * Data * Comfort with trial & error
* Testing & Evaluating * Variables ¢ Flexibility
* Logical Thinking e Events * Creativity
(involves reasoning) * Operators * Ability to tolerate
* Debugging * Functions ambiguity
¢ Data collection & Analysis ¢ Inputs & Outputs * Ability to deal with open-
¢ Data Representation ended problems
* Confident dealing with
complexity
* Inquisitiveness/curiosity
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! Let’s Talk Science. (2018). Computational thinking framework 2018. https://letstalkscience.ca/sites/default/files/2019-10/LTS-
Computational_Thinking Framework-2018.pdf
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Traditional model Gamified model

Teacher teach students Self learning

Marks to evaluate students Points to evaluate students
Text (books and board) Design (more attractive)

Topics to define course contents Levels (more competition)
Increased complexity Stages (more complexity)

Test Master level

Grade Rank
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? Elshiekh, R., & Butgerit, L. (2017). Using Gamification to Teach Students Programming Concepts. Open Access Library Journal.
https://doi.org/https://doi.org/10.4236/0alib.1103803
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The main design features of the three category kits: physical. virtual, and hybrid kits.
Kit categories Major design features

« All components are tangible
« Typically consist of a physical robot. a set of coding blocks, and some supporting materials
« Al robots move around using wheels
« Some robots include sensors, lights, and sound devices
 Most kits separate the coding blocks and the robot
Physical kits e The design of coding blocks primarily uses tangible tiles or cubes
 Many kits provide supporting materials such as adventure maps, craft materials, storybooks, or coding cards to help scaffold children's play
experience.
« A few kits are based on board games or storybook
o Puzzle piece is a common form for the coding block design
« Different colors are utilized to make diffe d blocks more di
 Most programming commands involve motion
 Mobile or PC-based applications
 Most kits are in the form of video games that typically include game characters, game or story scenes, and a set of graphical coding blocks
 Most video-game-based kits have rich scenes and different playing levels, more complex computational ideas will be involved as the game
levels go up
o A few kits are designed for children to create interactive stories and animations
o Virtual kits generally include various coding blocks of operations
o Puzzle piece and square are a common form for the coding block design

Virtual kits

« Different colors are utilized to make diffe d blocks more
« Most programming commands involve motion

« Including both tangible parts and virtual parts
« Kits with physical robots and graphical programming environments usually consist of a physical robot, a mobile-based coding application, and
some supporting materials:
© The robots use wheels to move
« The robots usually include sensors, light and/or sound devices
 Graphical programming environments that ask children to create programs by dragging and dropping the blocks together
« Some kits provide some supporting materials, such as adventure maps and craft materials
o Kits with virtual sprites and tangible programming environment generally consist of a virtual game or animation application and a set of
tangible programming blocks:
» Ask children to create a sequence of code by connecting tangible blocks to control a virtual sprite
« The virtual game parts of these kits usually have rich scenes and different playing levels for children to explore
 Puzzle piece is a common form for the coding block design
« Different colors are utilized to make diffe d blocks more
« Most involve motion

Hybrid kits

M7 3 MTNUFANUTHINNYINITeenUUUgUN Tl MTUN SUTEUlUTUNTY 3 Usznn’®

*vu, J, & Roque, R. (2019). A review of computational toys and kits for young children. International Journal of Child-Computer

Interaction, 21, 17-36. https://doi.org/https://doi.org/10.1016/j.ijcci.2019.04.001
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Traditional model Gamified model
Teacher teach students Self learning
Marks to evaluate students Points to evaluate students
Text (books and board) Design (more attractive)
Topics to define course contents Levels (more competition)
Increased complexity Stages (more complexity)
Test Master level
Grade Rank
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" Elshiekh, R., & Butgerit, L. (2017). Using Gamification to Teach Students Programming Concepts. Open Access Library Journal.
https://doi.org/https://doi.org/10.4236/0alib.1103803
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1) Authoring-Based Approach
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2) Play-Based Approach
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3) Visualisation-Based Approach

wunensdansFeudifeuumessrinauumansdsulusunadiienisadiany
waznsFeudeulusunsusunisiaung srovlumneny dhildnsafanudiednae
wurdnlunindeuldsunsy egrslsniu ldamisommualiidunuld esanlid
AudnuazTaany WU Msliazuuy AmaImnsalunIsudsdy Lazn1sidEes uasyuy
wanild Microworld iteansansldldnluanimuindouiiueadiulduasiiielfidunin

wnfe Liflasusedifianin Wil manefiezussg waglififanssunisiseusiiadoanysol

Concepts Taught paramater
function / method
user-defined data type
recursion

*

Authoring _____Visualisation Play
s g 8
£ c 8 >
g 3. § g i SR EETE
§ 3 8 8 g § ¥ § 8 3 3 < SN g 9
§358825:3531338¢82332
s 6 6 g & s A& ZE
EeRer HEBREERBEEBEREEEGE &
procedural X X X X X X X
Style of functional X
Programming  obgct-based X X §
obect-onentated X X X X X X X =
Programming  manstream language X X XXX X X X
bespoke language X X X X XXX
condtional X X X X X X X XX XXX
for X X X X X X X X X X
whie X X X X X X X X X
varable X X X X X X X X X
e X X X X
N X X X X

> % X %

*|Java language
>|Java language
x

*
|C tanguage
x %
x
3
53¢
*

colections / array X X X XX
Code text X X X X X X KX KX X
P pictures X X
typing code X X X X X X X X X X X X X X
Cm assembing graphical objects X X X X
selecting / form fling X X
Microworld  general (changabie) X X X
Metaphor specific X X X X X X X X X X X X X X X

DT 9 NINUFANNINTINYINITIANITIANITTEUF IR TTNUIG 3 LN UdLUaAIGUNUTIGNATINTL

8 Li, F. W., & Watson, C. (2011). Game-based concept visualization for learning programming. Proceedings of the third international ACM

workshop on Multimedia technologies for distance learning,
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2.2 uurAangeguazdayaingiun1sAnieAiuins (Computational Thinking)

NM3AALTIAUIAL (Computational Thinking) #unefanszuIunIsluAITLATYM N3
PONLUUTEUY Larn13911AUdlangAnTsuuydn1unann1suagisn1s9esinganis
ABNRALABS (Wing, 2006, 2008) Lﬁaqmﬂmsmumwﬁauiﬁmﬁlmﬁaaﬁ’ummiﬁwmumﬂ
Rerfuineinsaouiiames dnnsAnymansaunannitnisseudmadeulusunsudmsu
Fnidouszdveyuiaialseudnuinoulateiiuainnisiauinisindediuan fadu

AMUAILNTAIUNTREUTUTHATULAZNISAMTIAIUIMT AT AU TR UBEN9UN
NTAULUIAANTITAALTIATUIU (Computational Thinking Framework)

Let’s Talk Science (2561) 8501831 NS0ULLRIAANNSARTIA LI (Fanmd 10) 1T
nmsduasgisdinanuuaziesueildiunmaiausuiatagiu Tagldfuangisdaann
Computer Science Teachers Association (USA), International Society for Technology in
Education, Computing at School (a%351%810u149n1), Brookfield Institute (WAWIA1), Karen
Brennan uag Mitchell Resnick (MIT media lab) waz Tnos 1a. toudls. %agmammwmﬁa

WAASLILNAG 9 VBIN1TAMTIAININ BudzsliinEeuls Wawvinwy Audila was

adq a

FBnsfinidndulumsuidymdusziilugnisideulusunsuldegaivszdnsam

SOLVE PROBLEMS &
MEET NEEDS

by applying

COMPUTATIONAL COMPUTATIONAL COMPUTATIONAL
PRACTICES CONCEPTS DISPOSITIONS

through

CT APPROACHES

to create

COMPUTATIONAL
SOLUTIONS AND PRODUCTS

29 10 nToulaAnnsANTIAIIad (Computational Thinking Framework)’

o o Aw Y v

aeAusTnaudAyNdasuduimu lviinSsuaiunsaiauvinue annudila waz

o

WBasAalauy @awnsanvseanundu 3 du lawn n1sinAndsAiuin (Computational

? Let’s Talk Science. (2018). Computational thinking framework 2018. https:/letstalkscience.ca/sites/default/files/2019-10/LTS-
Computational_Thinking Framework-2018.pdf



Practices)

=

16

Fadun1sWaurvney wulAnNeItun1sAnE ALl (Computational

Concepts) Tt unisadieairuidle way Audnvuzddorosn1sAndemiuln

(Computational Dispositions) @atdun1swau1isnisin lneilsneaziden fenini 11

Computational Practices Computational Concepts Computational Dispositions
(Skills) (Understandings) (Habits of Mind)

Decomposition
Abstraction

Pattern Recognition
Algorithmic Thinking
Testing & Evaluating
Logical Thinking
(involves reasoning)

¢ Debugging Functions ambiguity
* Data collection & Analysis Inputs & Outputs * Ability to deal with open-
* Data Representation ended problems

* Sequences * Persistence

* Repetition (loops) ¢ Comfort working with

¢ Conditionals others

* Data ¢ Comfort with trial & error
* \Variables ¢ Flexibility

* Events e Creativity

* Operators * Ability to tolerate

.

.

¢ Confident dealing with
complexity
* Inquisitiveness/curiosity

AT 11 998UsEnavYeInIsAndeAIvand Ing Let’s Talk Science™

nsEnAALTNALIN (Computational Practices)

1.1.1)

1.1.2)

1.1.3)

N5tk UNEIUYIENOU (Decomposition)
nsauundrulszneuentsauisanendymeenidudiuges e
Yaymges Fanssatulymidnninauisaananududeulunis
wiaymvhldansauAaynild ety nssnunenasiudnisae
Rertudenisdeuldsunsuluudvesdruuszneu 1wy doya druse
Uszanudugld nsAniBedunalsiiewiisadesfunisduundam
Wity wedesudimsdumuaziineintamtountidlasunisuile
athalsuardminisuidammdsannudlelymedesiamaudy
NISAALTIUINETIY (Abstraction)
nsAndeuusssududeafufunsanaududouvesdymndeau
Tneuiudnlivdoanzaniidndn uandunmsmsnunudoyarmuad
AerdosuarvinmsavneazBeailisniy

miﬁmimﬂgmwummf]@m (Pattern Recognition)
miﬂmsﬂmgﬂLLU‘U%@‘?JQJJWLﬁ'mﬁmﬁ’ummmmialumiﬁmaﬁLLaﬂ%
sUnvuiieasusLazuansdduludeyavienszuiung msfiansan
'gﬂu:u*usuaaﬂzgmﬁﬂﬁmmmmmmm“léf’j’]?%wm 5 AwyNUegelInTe

g1ainezlsTuluanunisalidmvun nsiarsansusuuvestdymaieln
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1.1.5)

1.1.6)

1.1.7)

1.1.8)
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a1unsnasangle nsiasanguuuuveslymdungliisnisidseay
audnsanounilawsadrluldiutymlmild Fsauisausulse

Usgansamvesnszuiunsundgmle

N13AALTISaNaTTu (Algorithmic Thinking)

=

a a o a= & a & aa o =
nsAntsganesiulunishniieniTuneutasIstun1sundyni a9
[y as A = o o ad o o v Ao [ I
9aN8NUABYAVBINYUIDAFINLAGU 53N Wasdmau Nilaudwdy
Tun1suitgymnseussgingusyasd lneausaszydunausanuniy
Adala (e mseatvdnualdnes) sadailudnisWeulusunsy

1 & o v o i
s luanutunouls
MINAFaULaEN1sUsELIUNG (Testing & Evaluating)
NSNAgaULNYITEINUNINARBIUNRELardLNAITIAneg lsTuaN
1 a I a 1 aa =] [
nTnaasd drunisussiliudunishnegrelilansugia Inetivuiu
sala 1 ¢ A 1 = sal o v a
Wnauendesemanainsoll nldidulumunasinnvun e1afnesdl
nsuAtunsousuuss BansBsulisunsuaeuiiawmesilunszuiunis
IAnauTensnageularUseiliunaiindusg1eielilo
N3ARLTINTINETINNULTUMANE (Logical Thinking involves Reasoning)
nsAndenssnenunednisAntagldnssng Tnadudoyaiduniiuais
wselndng 1w anduIldivanaiveliladeasuiiuunsauaundngu
FIN5ANTIRTINETINAUTunaRavzldINiuNsAngane uuay
NMIATUIFULUY
n1sAUn (Debugging)
nseulusunsuluvnepssenativenianatnidmalwlusunsuluvinau
prunaslaeld Fetefanatnlunisilleulusunsuisenin “0n (Bug)”
AaduN1sAUNTanuNefenIsAunILazLAlugaunnsas Inesiuds
YoRANAIANITIEINTAl WU NTEZNARA LAY TORANAINNINATING LTU
n3Ineilaignaes wavdaRana1nUsennauy o dannsnisatnagldsiuiu
NIAALTINTING
ﬂ’]iLﬁ‘Ui’JUi%iJLLaﬁLﬂiwﬁ%”aiﬁa (Data collection & Analysis)
mssusndeyaidunwinisnsnunulunsidenwazsiusiudeyaiiie

WEIWIUADUAINIUNIBWAT YY) LHDITNUNITIAVLENEITLAZAN

seilgudaya AITHATUIUTENVVRITRYaTIIETIUTIN (WU LTeRAW
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WeUTua) aaenauisnangalunisdnvinenaisuazdnszideudoya
= DR f o w a ¢ a | a ¢ v
Weliludsvlenidmiunisinsgiuasiniy drunsinsgideya
NetpsiunsdunadeyaiionuasULUY WU naawsiiingt wwildy
Jukagas 189 N19ATIERdiTIninisnetgiuasuleUiuuLay
WAt naenIuganinUndviseruraInniouluteya
nsudauedeua (Data Representation)

4 % v v o v & v a 3
diaiusiusiudeyaudd veyadngniniulilugiudeyansuiiames Tu
U9A34 gldonvdeanisteyasdininediudeyanmunlugiuteyanie
ANEUNEINTRUBYAUIE NN Welraunsa s eikasdoans
gandunule datudsidudestoyaluguuuuindulinsiuuyud wnlale

418 11NTY LU 1319 weugl N3l Bulvingiin

2) wuIAaNINUNITAATIATUIN (Computational Concepts)

2.1)

2.2)

2.3)

N159n819U (Sequences)
sumpulunisdouldsunsuasdulumudduane wardunaldings
sladudsunuuidunss Insduunnudasiinnududounasiitouly
Tunaneyn deifunsvidsdsuduneniafuniesdefitlunisiai
drlawazuansansu nisdadsudaduoshodunisluwunfausndiles
Boufidodouldn

n15%91 (Repetition 1139 loops)
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ANSYINFIABNISTVIVUA DUV NAIUNTONINUALIAUN I DIAAAUAAN
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savunl¥daamii Fsnsimudunous @ Wuiiludedinatuldves
senaunnlunsdeulusunsuneufinmed drunsideulusunsuliinny
FrlaTnednlulfd Seavdheusyndananldunn drelilusunsuiisatou
unfunazduas esmnansnnuldniidedouas

Gouly (Conditionals)
nsladdslunisidoulsunsuluuisndsenssnludedissuuinaula
Bennsnseyimilsannsnssviianuevansuuy Wi Wededndulain
wlumsdhensonn mduuuiteululingiiierruaunisinavesdsd
AnTu 1wy Sunsdaluate veegnsasiiniu Javiu Aeeuasiiniy
madeuloulwililusunsudadulauazmuaunsinavesianssulag
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Joya (Data)

a [

mawfiulesuarsYUUdDaIIABMINNULazIansAuTayauTEinneng 9

A a

FedoyafedafinoufiumesarunsndafiviazSonduld nefiviinves
foyafiunwreufimedianis wilaeiluagsuiseinneng q 1wy
§nv3e (Fdnus 1ATeMLNEITIARDY T99919) an3e (dfurednuse)
Srunudy inunaton wazUsziandeyadu o deideulideyamarady
Heulusing 9

fuUs (Variables)

Y

fudsiduifinuarunsadafuuaziSondeyald Tnousdaziulsasilde
Hudevestouaniegnelu suvsdelvdeadeya (vlinvesdoyafianunsn
FouAuld) wazan (uneddeiiiulilusus) Tumwinmadsulsunsy
fuwlsrzgnidsuludnielifinsiugesing

w138l (Events)
wansaiiReadeafunsinsnsevihmileiliAensnseyidu wu s
fldmddlinoufiameinouaussatoyanioniinszvivesldanuds
FWAINTAUAUNITAN 9 U NsAAnLE nsiezudu wie nisduda
W90

fniunig (Operators)
fuiunsresnuszivenlinesfiimesdiiunmndnaanivie
nssnAans Sednuwazveafaiiiiunsusiazsdatusgfuntvnisdeu
Tusunsu uiluuiseadsenasudsfamiiunmsdiniu nsuan (+) nsau
() Asa (*) A131113 (/) doundn (<) U1nndn (>) waglindu (==
WULRALIIUNIANTUNTNINATING 19U AND (&&), OR (II) ag NOT ()
#arigu (Functions)

lafdudunismunguuesiuneusis o Afiarududeudianlfsmsu
Hunilasds fadduiivsslomiogndadmiunmsimundifuresds
fanunsovaldild wu Fivaurusudludiudng 90 e n1sadn
lerduduegfunsfiansmguuuy nsAndeunusssy uagn13Ands
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2.9)  MSSUILaENISEeRn (Inputs & Outputs)

n1sfuduagn1sdseen Tngngedn “I/0” FeAan1sHeasmiinduy
JENINUYEIUABNTIMBS Y39 T¥NINNABNTILABSAUABNTILABTDY 9
w39 seninnszuiumsniglumeuiiines vie seninmsuiimesuas
Yugudiugunsaldu 9 lneunduyudlaneuiuaeuiiumesingldgunsel
A a ! 6 1 1 A a b (% a s d‘ =
M3enitgunsalienis uillspeuiimesidneuiuaeuiimesn3esdy
finagyiruesotneudumesiin Fanssudiuaznisdieantiuiniu
lunnsgavvesmshnuresreuiimes

[ a

AANYUEIFYYIN15AALTIAIUIM (Computational Dispositions)

9

[ a

AudnwuglduvensAnderwin Wunidudiudrdguesnisilniineenisan

FadunnmesinEeu fanudnvusinanasUeenudsl anuminifies any
aurelunisviausaufugdu anuauisledunisassinasign anuBangu
ANUAAATINATIA AIUAINITALUNITNUABAUAGULATE ANEINITOLUNNT
Fanrsfuilgmfinainvane agsiulunisdanisfuanududeu uag A

Yaaadelass

nsivinezlunisilnAngeriuiad (Computational Practices) waziiauidilauifn

a [

LAEINUNITANLTIAIUI (Computational Concepts) 5AuNNilAMAN YUz IdBYDIN1TANLTS

9

A11I8d (Computational Dispositions) at1lUdukuIniani1sAnifeA1uIn (Computational

Thinking Approaches) suazaIHaliaIN1T0d5 1 IHANAANIDLUINIINITLATYMI9INNT5AN

\Beuaas (Computational Solutions and Products) ldlusunan fanwdl 12

Computational Thinking Approaches

Examples of

Computational Solutions and Products

* Unplugged (without computing devices)

* Tinkering * Digitally-controlled physical objects

* Reusing & Remixing Websites and mobile applications

* Making Computational models and simulations

Computer algorithms and programs
Data models, visualizations and
structures

2N 12 $188DEAUUINNATIANTNAIYIR) (Computational Thinking Approaches) las §29e79783

HARENNS DU NN SUATRYMI9INATSATGIA Ul (Computational Solutions and Products)™!

1 pid.
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WUINNTAALTIAUIA (Computational Thinking Approaches)
4.1)  aoavanatngunsalreuitames (Unplugged without Computing
Devices)

A 1 d‘a’f = a a ) :JJ g.j < 1
n1sngan1sieNdaluiiinuiefan1sAnBeruintuuiaseily
Fududealdnoufinnes osw1nianssunnu eiRUIAIUAMTS
pauwasaNINsavilalaglasiludedldneufiames Ay “aendan”
Janeiitegvinenneeuitames nMsaununiinginae ludsaunssny
msasnasiauanses auduisnilinisadeiwinaiunse
lalng "llfpsduulanneniines”

4.2)  nsRaesUsullaYl (Tinkering)
TuuSunvesnsandearulandunsinwwagilini@eulusunsuluwuud
= ,:’{ [ d' d' ¥ %
AUNAUIULAEENITNARBININTU N1INAesUSTURsAEITRI NS
a a | v A I a X A Y
naaauUdguLUasEwig o Wy naasddaiioninineslsTuileldlany
AuBUAS19TU nsneasslsulldsududsdrdgmsziduniswaun
ANNARAS19ETIAkAENISNA1LE.S wananTduluisndusyansanlu
NSRS EUIITNITINNUVBIM ST ULUTUNTURN UVIAUAZHA
4.3)  astnauanlglu tag n1sasuaziseuseslng (Reusing & Remixing)
nsunauan vy (Reusing) iunetia nsdaldannasielaggauunlde
~ Y = Y s oy A o o ] ]
WewnUaymmsenauaussingusvasanaeld ununzainalan lninsue
Fiu N1TES1UaITEULTEeINL (Remixing) MUNEEINITTINNTOAITHATU
landmsuiate des Yeau Nasislaeynnaduioaiaddlnl
a.4)  n158519 (Making)
TN 5AALTIATUINTY NTES9UNNE0INTTsULUTUATUAILAALY

uaulagludaslddiuiamlaniiiodnauwal tneniluwalazinty

Y
[

vindunsiunwlUsnsIATY 9 egfiBou Usznaududl

Uszaunsalunung
FOUNTBINANAAVIDLUINIINTUATYIIAINNTAALTNAIUIA) (Computational
Solutions and Products) ilefiosdrug e waz AdunismiuuuInianis
ARLTIAIUIM FzdsNaliiaNananTanuInIsnIsLAlynlud o wu E;Uﬂiaiﬁ
muaNdgszuUAinea vuleduazueunaiaduilode uuudiasenisdiuia

ganesfuuariusunsumeuiimes lunadeya n1sasanm uavlaseaing
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2.3 wuRangufjuazdoyanefuradaunasiusunsaniezdmiuan
YoaaunsoususdmiuindursuauluugUsssuansaduieslanendens
MusIuiureIgIsawIiaeuiaweratetulunisyinay Ingdiuuinaieluredauesy

o o

nwrdmiunazUsznoumelulasaoulnsaaesniessuuniuquauIalany vouauy
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Aa ! A o a a o o ° Y = Ao
Q EJngll"gﬂlql\TV]iJ']EJLW@WWUWﬂWiF’\I@ILsﬁﬂﬂ']‘lﬂﬂ«!@u%3UWVLTJE;W|ﬂ‘b‘gﬂ'ﬁLGUEJUIﬂﬁLLﬂsiJVI@I

d)e

N159AUsENNVDIAULAZHUEURDIRIBTA M ULAN

Tagmluuas vedaunsogUnsalidsurinyen1sAMTIALINUIENaUMIEYARIENIS

a =

WeulUsunsuwavriusudniadazasauyinEend “alusi” degnaivnulaenisileny

9

TWsunsuuuudsie wazaunsalidsuunsegufieadnujduiusseninainiurenaunsoyn
gunsal Junnan Yu and Ricarose Roque (2562) lawenussinvvasvasiauniognaunsalidu

3 Yszuw laun gagunsaiuuunienin (Physical) gngunsaliadiou (Virtual) uag yngunsal

WUUNANNEY (Hybrid) Inedinaudnwaisiunnenaiu Asnini 13

The main design features of the three category kits: physical, virtual, and hybrid kits.
Kit categories  Major design features

« All components are tangible
o Typically consist of a physical robot, a set of coding blocks, and some supporting materials
e All robots move around using wheels
e Some robots include sensors, lights, and sound devices
« Most kits separate the coding blocks and the robot
Physical kits » The design of coding blocks primarily uses tangible tiles or cubes
o Many kits provide supporting materials such as adventure maps, craft materials, storybooks, or ceding cards to help scaffold children's play
experience.
e A few kits are based on board games or storybook
e Puzzle piece is a common form for the coding block design
« Different colors are utilized to make different-c blocks more disti
* Most programming commands involve motion

e Mobile or PC-based applications
o Most kits are in the form of video games that typically include game characters, game or story scenes, and a set of graphical coding blocks

e Most video-game-based kits have rich scenes and different playing levels, more complex computational ideas will be involved as the game
levels go up

e A few kits are designed for children to create interactive stories and animations

e Virtual kits generally include various coding blocks of operations

® Puzzle piece and square are a common form for the coding block design
« Different colors are utilized to make different- d blocks more disti
e Most programming commands involve motion

Virtual kits

tehahl

o Including both tangible parts and virtual parts
o Kits with physical robots and graphical programming environments usually consist of a physical robot, a mobile-based coding application, and
some supporting materials:

« The robots use wheels to move

« The robots usually include sensers, light and/or sound devices

e Graphical programming environments that ask children to create programs by dragging and dropping the blocks together

e Some kits provide some supporting materials, such as adventure maps and craft materials
o Kits with virtual sprites and tangible programming environment generally consist of a virtual game or animation application and a set of
tangible programming blocks:

« Ask children to create a sequence of code by connecting tangible blocks to control a virtual sprite

« The virtual game parts of these kits usually have rich scenes and different playing levels for children to explore
® Puzzle piece is a common form for the coding block design
« Different colors are utilized to make different-c d blocks more disti
o Most programming commands involve motion

Hybrid kits

M 13 9713 1UFAAaN YL TIkANG NI UYesYRg Unsaluuun1ea I (Physical) yneunsaliadeu (Virtual)

uny YaUnsAMUUREIRAIY (Hybrid)”

2y, J, & Roque, R. (2019). A review of computational toys and kits for young children. International Journal of Child-Computer

Interaction, 21, 17-36. https://doi.org/https://doi.org/10.1016/j.ijcci.2019.04.001
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1) yagunsalluunenm (Physical)
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 lpid.
' Terrapin Software. (2013). Pro-Bot Robotics. https://drive.google.com/file/d/0BwMdgLnntYBQVIFDLUNQMHJmN2c/view?resourcekey=0-
AZEQBWMrKVSUcinkXU5YfQ
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Pyu, J, & Roque, R. (2019). A review of computational toys and kits for young children. International Journal of Child-Computer

Interaction, 21, 17-36. https://doi.org/https://doi.org/10.1016/j.ijcci.2019.04.001



25

(b)
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2) yngunsaliaiien (Virtual)
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(b)
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1§ (Tangible) fanndi 22

VIRTUAL Virtual
TEXT CODE BLOCKS . STATEMACHINES
L K wa
B \:ﬂ@, o7, Text code Interfaces using typed text, like general programming languages. Robots like Thymio,
B E 41 L Edson and Anki Cozmo have this type of interface.
o= i Blocks Puzzle pieces that are connected to represent sequences and other programming structures.
N . — Examples are Scratch and Scratch Jr.
WXOGRAMS. )
[ T | Shate machines Geometric shapes connected by lines, where the lines represent transitions between groups
I T Ul tared of robot actions. Example robots are Dot and Dash and Robo Wunderkind.
D E XD :
& o o Line paths The robot moves reproducing the shape defined by a line drawn on mebile or desktop
é — ‘ < B application.
v » eessesssese: g Fluxograms Geometric shapes connected by lines. Each shape represents an action or decision.
TANGIBLE Tangible
BLOCKS PANELS . KINETIC
- s & h) I
i § & =SB s ave £ ,°§ S b Blocks Like virtual blocks, but made of wood o plastic. They are interconnected and do not
o O KB e e, ) ﬂq 1 H depend on a board or panel. Example: KIBO.
& o e - o ‘ :
""" ' * | Panels Physical blocks are connected in panel slots. Examples: Cubetto, Mojobot and Mochi.
EEREEETE o
s . 8 J Kingtic Toy records moves performed by the user on parts of the toy's body. The main example is
SPATIAL BUTTONS. Topobo.
: - — . .
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- - e 4 \ @ AR? change the program while the robot moves.
=23 - W e A R
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dumasigtaiiouaygyn v ldlaneuiuasduseneuiasalaunouiinmes

9eAUsENaUM1NY Usnguulsianiua wazhldlanoulaglduduiu wid vie

2 Viana, C. P, Raabe, A., & Viana, C. P. (2021). Designing Programmable Toy’s Interfaces for Small Children. Estudos Em Design(29).
https://doi.org/https://doi.org/10.35522/eed.v29i1.1150
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2 Clarke-Midura, J., Lee, V. R., Shumway, J. F., & Hamilton, M. M. (2019). The building blocks of coding: a comparison of early childhood
coding toys. Information and Learning Sciences, 120, 505-518. https://doi.org/https://doi.org/10.1108/ils-06-2019-0059
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nann1seuluswnIuwuuAlce (Block-Based Programming)
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for young children (Yu & Roque, 2019)
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28 Makeblock Company Limited. https://www.makeblock.com/
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Al=ce) Group. https://www.lego.com/en-gb/categories/coding-for-kids
30 Microtbit Educational Foundation. https://microbit.org/

31 GRAVITECH THA! (THAILAND) Company Limited. https://www.kidbright.io/shop
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Y

wniuiy ufeannsadhdundsdoneeianslunmgnld
faanAunAwttusglnal (Threats of new entrants)
maiuutsturesguiaselmitiu TAMACODE flenadululsiuiunans
dHesandudafigeddmaluladlunainuatesiu litesdulusudidnnsednd
AUNTTBULUSHATH ATUNNTEBNRUULALNANIUEINTR Lagn15e8nNWUY UX/UI
‘Uisﬂauﬁ’umsﬁwmmL%’ﬂ‘ialuwé’ﬂqmimsﬁﬂwwaaizﬁu%guﬂssauﬁﬂm 31
walulad (nein1sAmuan) Tutuausludagmans
fuAnAMINFUAMALNY (Threats of substitute products)
AUANALNIUTIaZESaNIWNY TAMACODE]! fi1vilalsidredh iesan
audlunandlngasdsuuuudnuaziuuialoudswmsenuuiusedlaiiesetidln
D191 iauﬁqs‘]’@hjﬁauﬁﬂﬁaaﬂqumLﬁaiﬁaamﬂé’mGiaLﬁjamﬂ'm%uslwé’ﬂqm

nsAnw fatu TunmsudeanauanduamaunuiseglussauUiunand

Amszvdannundenlngld PEST Analysis

1.

AuN1siilas (Political)
v A ° A o P =
aasginsimuaulevieieduinfoueuanvassenalng lasfiidmane
lunsdeasunazenszay 5 gnaunssuiAunddnenn (First S-curve) Tudidnanimn
Wugeu tnsgnavnssudiinnsedinddva3e(SMART ELECTRONICS) fatluniisly

5 gnannssy Alesunisatuayu
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2. AULATEFA (Economic)
AswgnadianururiuUsEneuivegluan1ivyzasiiiaziisnsituleas

i éfunumaw"wqaﬁaﬁqﬁu anngmsiuifuniu TUgwianudaudnoiin
awnsuvesIUszmAdmalvTuunety Tudsaniunisallada 19 diliasugia
g0 uslunanduduaindamdangn SsdamaliAntemiauassuuuunisueLdia
wndulasianiznisneiiuseulay aenadasty ulsuisusamalne 4.0 9107
masy vliusenounsuunadnileniauasdoamdlumstaniaio

3. eudsnnuay ImusTsu (Sociocultural)

UszmAlnewTgiuan1Izn15919uAaULTY 1n8LanIz 08 198 359Uy
walulad wildnandeyanisdrsiaandidnaudauaSuesugianivia (depa) T3u
an1duideiien1simurdsemalng (TOR) Tul 2560 wudn Tud 2560 dgau
N13ANYITEAUUTYYINT lNIza1vIANAINeS oy 20,000 Ay (Lusiugau

= = A 19 | a A v =i
n1sAnwluaIvidy q MAgItes 1y IMInssuinsauua) wazigi19uiy
NSANITTAUUTYEINS d1UIABUNILADILNU 7,000 AL YULTIAIINABINITAIRIAY

Y]

AUAINALUNIATIAALRLTUYTENIM 14,000 AU wazn1AgIAadnasieulayminig

aa o ada

MAwAaUASIAUAUAITa RN MKAza1RN T UlARSe uanInzdiT I uuly

WganaiuAINfeIN1svewmaInkal AnaulAresgaun1sAnwdiliaennqasio

AUABINTVRINIARAAMN TR N la M salRsuLUamdngnslaviuse

wnaluladfuasuulatognesinga

4. gnuwalulad (Technological)
anuimdmaneluladilududislunisadvayuliifandadusiaiu
= X o & o v @ I % 9 ! «
ns@nwAudnluduin loiduegsla uazdianunsatandymiluiewenis
aw o v v - a O s ¢ s sl o
anasvaINsUfduiusladnaie Weinasiviaendwisuazansaulsiigniamuimn

4{‘ ! a v a a o LY Y
L‘WEJE’Nﬂ'?ﬂ‘l«!ﬂ'ﬁﬁﬂugvm'mqiﬂLﬂ@UQﬁNWUﬂWQﬂMWﬂMWU

ATI8% SWOT Analysis
1. 90ud4 (Strengths)
1.1 TAMACODEJ! finnsldsnunuunannaiudadunisindofvesisgiuuy

Physical wag Virtual saul39eiu
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1.2 fopnuuulimsldnuaenndesiuningnsnisfinuwassydutulssoung
w1 walulad (ne1nisaun)

1.3 fnwaznisuonfagaiinSoussduiulssaufnm

1.4 ansodensonazlieuldnainnaisgunsal sesdunsuiiames uduney
wiuLdn vise flotle

1.5 anansndaasundnnsandsinmestinSeudulssondnuld

1.6 fszuumeluduyamdauudasie Tnuing lidudou asafuanudesnis
veanaudmney

2. 308U (Weakness)

2.1 TAMACODEJ! Wuunanwodalnsdiiognaldidusizan

[

2.2 UsEnivulunsimsdaasunsnalnkasn1suIeeg19dnn
2.3 suyulunsideuasimungs
2.4 pensiisnnuyaanIIBevauanzsulsine
3. lon1a (Opportunities)
3.1 gatadunsAnsuazansusniumsAnminsiulngedusgadeiies
3.2 mAluladlunsadns wan Jemsiuazlsvananaiiusydvinmgedudes 1
danalvianunsnasHansamamnIngsla
3.3 daulinruddyfumalulad uimnss undu dwalvinisdnuiludy
fenanduiifoannn
4. guasin (Threats)
4.1 TupanafigsialndiAssianunsonaunuls
4.2 nzAsygNnnneysivanvtuegeRdmaligauannisidtua
4.3 n1EIALAANYARININIIRIUIAlulaEdamalresinsananilusunsues

gINVITOHIIMAIINGBNNTU

NNSHUSEIUAAIALAZNITINALNUININISAAR (STP)

NSUUIEIURAIA (Segmentation) AA1ARIUAISANYI @1unsanUsiniSeusenidu

(%
[ Y (VY] [

nauMINIEAUTUNSANYILA 4 gy Al nqudniSeuseRutuUgndy (18 3 - 5 U) Uniseu

(%
N U = ¥

SEAUTUUSEANAN®T (6 — 11 U) UNLS8USEAUTUISEUANwIRaUAY (12 — 14 T) UniSeu

1%
U =

szrutuliseudnuneuUans (15 - 17 U) uar dniseuseiutugaudnw (18 - 30 U)
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n1sidennguidinuny (Targeting) 31NN1THUNEIUARINT19AY A8YTINT5LEBN

%

naulmngvdniteanunsairuanagnssie o NeldnouausiniIufenITveIngugnen
Wmungld Teefinnsanainanuduly ldeeswann wazrlenialunisvieenuenuiigsia
Avun Minaasleenundn Tugiszezsudu nqudmunevdn Ae dnissutudssaufinw

e ut s el aud NS uNISISUAUN AL NS NN SRR U0

2 L3

N399I ARSI (Positioning) TuA15319NaENSUUINIAITANTUIUVDS
5308 Tndudendieuiisudu guitlunain Usznaudufiansuinaudiesn1sndnves
nauidming dety Snvaizreinisdnnisilenwasnisidanuliiugiseu wae anugaduly

msdansdeuiidundn Fudutededdginndundnlunisinnagnsves TAMACODE

Personalized Content
L ] . L ]

TAMACODEJI

Playing Based = Learning Based

(aD )
micro:bit

malkeblock

Generic Content

271 52 M3INUIeYE TAMACODE ilanSeuiieudugiuys

INNIMNITINEIUNUIYBI TAMACODE! Waweuiieuiuguds azmuladn e

#Nsantansiansiilenwaznsidaulidanuameyans 30 anugadulunisianis
a VY [ = ! ! 1 = a o &
Sewiilunannilenineuds lneilsesidunsiail

1. nisdanisillenauaznisidarulviaiiuanizyana (Personalized Content)

s s a (% ! 1 & 6 dy IS 14

gisauwrfanudeulusunsunuumsalusliuuusuddndiaes dn1seeniuuunlv

seafumsldnulieguiangy wingaududiSeuseyana ausainuasEauaAIY

gnd1e wavanududould Taufaunsausulidinsununisaeungaeuinlulgla
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asnndesiundngnslsl TAMACODEN FufusniaurinBanguilgn sesasuiie
KidBright Micro:Bit LEGO waz makeblock m1ua1su

2. emasjatiulunisdnnisiSeusiuvan (Leaming Based) daannnanisanyinuiinis
sonuuvanausaeudulusunsuuuuide liidn e adnedniides Smadaduly
maansseusAndrwinlundn wiilifisewinnisteus waldanug
91nmsldaru TAMACODE 3adusdaursfiiulumsiansSeusidundnuniian

5998911AD Micro:Bit KidBright makeblock wag LEGO muansiu

dauUsraun1an1nana 7Ps (7Ps of Marketing Mix)

a v

TAMACODEJ! lanaununastddaudszaunianisnainng 7 wade Laun due
(Product), @n1ufl (Place), NM3deaIUAI5MA1N (Promotion), 51A1 (Price), uAma (People),
N3¥UIUNTT (Process) wag 83AUTENBUNINNIEAIN (Physical Evidence) Tnganunsaaguaiu

[

UsEaun1an15main 7 Ps tasadl

1. @uAn (Product)

2
s ¢

N7} 53 TAMACODEJ! (975ausaeusdeulusunsuuvud s luguuuysyueusaniiaes)

19839 TAMACODEJI Aig sniawisapulaulusunsuiuudidalugiuuy

fa\))]
=
e

VuguAdn s uioduasunNsseuan Al uInvetnisutuUsEaNAn K
lngilgaldudiAyAe N1sgneanwuuanlvilAluaenAd e UNANENINISANYIVEY

yUszaudnel 391 walulad Gne1nisaiuln) a9uvinlyd TAMACODE

N
ee
e
c
Ree

wingavegundwiunsiildauglundnans Inelddudiunislunisdnnis
Seunsaeuld dauaenndesiaiminewasdiyinvewanans sauaduaunig

asuigasuarursadrluldnunseaunsairludssynaldliivunsauivanin
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veuseuld usnainazarunsaldlunisdnnisiseunisasululsauseuldaudy anidu
waUnasesdianunsmhlUldiugiSoumenuesuasdinsaanndesiunangnsia
uHusEEzAuaianIInsEnnud uay a¥reanudodio v Testimonials
aitumsld Influencer WisliiAnntstovesFeu sonlussznans axdunisuiu
Tudun1s¥nvnnsgIu way sonudadueiasuiinty warlussozaniiean
ANULANANS AzinnToennandusijulndfiamnsaverenisldaulinseunguis
tiFoussduiisoufnwuazgauing Wonsgiuliindammaiulnfigeduuesdu

nsvenglignanlug

anufl (Place)

Tuszei3udu TAMACODE) ziiilunisuieriudemnseaulatisng 4 Ju
wdn Tnedisegrsemnsesulatmunimduas seuteteiinisiiudesseanlad
mensUafumugldunisianituasuniseulysunsusuuiisdelagiinisly

TAMACODEJI Wudensaeu

*.*  TAMACODEJI
b

Learn-by-Coding with

TAMACODEJI

Learn-by-Coding with

TAMACODEJI

\ \

TAMACODEJI
a @Tamacodeji 5 2 reviews @ - Software #' Edit Send Message

2T 55 fregevaansyigeaulaiiu Facebook Fanpage ¥e9 TAMACODEJ
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(5] Shopee Mall

=1 TAMACODEJI

Shepea il

i 56 FregsdaananIsyIgeaulatiy Shopee 9a9 TAMACODES

W Lazada n A=)

R @ LazMal

Learn-hy-Coding with

TAMACODEJI

™1 TAMACODEJ
o 0 EEEDOunmoms | 0307 ausaard

DMl 57 Fregheaaemsyigeeulauiiu Lazada ¥89 TAMACODEJ]
N13e9LE@3NN1IAaA (Promotion)

mi'@iaLa'%mmimmmiuizasﬁy’u%tﬂumsﬁw Public Relations wag A5
Tawansnutesmssoulall ieai1sluAnnisnseviinuassuifsauddgvosnns
WAUINENNISAATIAIUIEL ag TAMACODEJI gﬂa%"mu’nﬁamukméﬁmd’n wavdl
nmseanmsdnasunisvisidunislinaaeddden wie wWunsligndilein “Test &
Trial” Tudumeenlad wayludiusyeznats aziuldluldanslalavuiesulal
safumstdlusTuduiiodaasunisviesne o deutluszezenazsuudureuwnues
nslavanuazUssnduiuslugnisnelviulsaSeunsessdnsdnae
31A1 (Price)

WEIINNISNTIVEIEUAT d1uTl 1Ay N1SANETUAITAAINLED SE Vgl
FunmdudunuiiieAnnagnsnistinadduisussezdunas svsznanaasdiulunms
Y18UUU B2C lagdisiAae 1 m‘%"emﬂmagﬁ 9,990 UM Feazdn1sdmanlusunsy
Aeglu wazinsguasuuseiunaeanisidanu wazluszesd 2 azflsnauuuuinng
fiusznausie TAMACODE 1 1p309 uaz dmedasoundnnishadediuan 1 oy
5901 15,990 U sieunluszezeiaziinisvenslig 828 lnediidwianegfelsaseu
LaLDIANIAng 9 Mieda
uyAma (People)

Tusvozdussdnsiiuimuynainsliiesdmnuiuazidlaludundnnisn
Feruanegvazden WevhliuseniduauiidalawasWauineuwmunli
TAMACODEJ! datasundnnisanidemuinldegeiiussansamuiniy way &
anunsagua TIRaneuauasierudesnsYesSeuligiiian deuluszoznans az
Léuﬁwuwiﬁm§waﬂﬂsqﬂﬂaﬁﬁagjslﬁl,ﬁﬂmm%’ﬂiuaqﬁm \AaAana Royalty Suitls

WULALAENINUN Ay UEIUYD95E 88BN UYL ELE1IVRIUSENILAD
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a = ! ¥

fn13SuyAaInsLiiaiieseesun1seenessia eatdulylunianis Training &

3

Development tieifiudnenmvssynainsluuisnynnirdulusiaundeuaiusn
wulalunsauduesdnslaegnaliusednsnin
6. N3zUIUNTT (Process)
mpsdnsuesitlusssrdutudiulumsiiausianeilaifundn Ao nns
duasundnnisanleiiuia e 4 esUsznevdfalRiuinGeudulszendnw
seanludiuszaznansaziiingunsaliaiudu o WedduliiAnnsnsedulunsizou
vesfjiFou wazluszozennileaniniinsversanuaiunsafundndusiiesusey
tiFsussiutuisennumgaudn
7. 93AUsENBUNIINIENTIN (Physical Evidence)
AuadAUITNaUNIIN1EAIN TAMACODE asluluyn Customer Journey
ua 1) Touchpoint 783gnAT faus Ausuaznsinsoadaisn nssuIunstenay

A1599d9 NS MARALUIUDIUINITUAINISUY

NN

a

U3HM Muland A1in dauessawisaeudeulsunsunuumsslusuluuiugud

[

doides InedinmsdaussunaniseunIsiugesssna Al

1. Uszanaunisiunisvnedumuazsielnsied
USEN MuUland 3700 e anviunrasnunvessiels way Uszununissielaannnig
'3 4 a @ 1 1 6 o I3 éj 1 I3
ga15auIsaauldsulusunsukuudisalusluvuuguidadifes Inswdadunisune
) ¢ ¢ o A ¢ ¢ v < a A a a
LNEA815ALISRE1NTULUTN 1 - 2 waz Yea1salIsSHSauLAnINANSIS UL ALTLT

7 3 - 5 InefisneazidenlunsasUnasaludl

318M3 2566 2567 2568 2569 2570
TAMACODEJI Hardward
SruauFdsios e 300 375 488 658 902
AT (UmAATeY) 9,990 9,990 9,990 9,990 9,990
5761amnM 3918 TAMACODEJ! Hardware 2,997,000 3,746,250 4,870,125 6,574,669 9,007,296
TAMACODEJI Package
SnurEReel 35 44 66
Awfnnset (um/uinng 15,990 15,990 15,950

s16lanAM 118 TAMACODE! Package

559,650

699,563

1,049,344

g
ulasunivun

2,997,000

3,746,250

5,429,775

7,274,231

10,056,640

975199 4 §15NYTEIUNITIUNITVIgaUA AL T8 R TI8T
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2. Ussanaunsaumung

a v

a o Y a o % 6[7 o a d! 4
UIWYNn ‘V]']ll'ﬂﬂﬂ"\] 100 lIGI‘NV‘!'LJ UNTIANTLUUITU Gziﬂa’lmiaﬂ'izmmmimunuﬂ’li
v
Tausnsiusietla fadl
s8mMs 2566 2567 2568 2569 2570
AUNATHERLAZUIMS (UIY)
HI'IQLLE drjainwseuu IT 120,000 120,000 120,000 150,000 150,000
AlsnElATS AN Server 150,000 200,000 300,000 300,000 350,000
Agunsalensaws Bfinmseting 400,000 500,000 650,000 877,500 1,202,175
ARLUUAE R TR 120,000 150,000 195,000 263,250 360,653
snelasuvLe 790,000 970,000 1,265,000 1,500,750 2,062,828

3. Uszanunisanlaanglunisunewasnsusnig

Usem muland 918 delganslunisviewasnisusmisntunysiunusiel

YOAUBVRIUSIN Lasanunsauseunumsmldaslunisuenaznisusmaidusiedls

arlvnslumsvisuazuing

MI5NT 5 MITNYTEUIUNTTTUNUYIE

Y A

NNID

[

&
U

=]

Quifeuguivs 480,000 600,000 900,000 1,350,000 2,025,000

Guidaundnau 360,000 360,000 504,000 554,400 609,840

AT naman 180,000 240,000 300,000 375,000 468,750

alenelumsvisuasiim s 1,020,000 1,200,000 1,704,000 2,279,400 3,103,590
ﬂ.'l lﬁﬂll

qunstinaufimes lofl uaz Bidnvseling 25,000 25,000 25,000 25,000 25,000

adouamun 25,000 25,000 25,000 25,000 25,000

FWAURUM ST TRY 1,045,000 1,225,000 1,729,000 2,304,400 3,128,590

9757991 6 I3 NUTZNIUNITAINTIIEIUNITVIENAENITUSHIT

4. QUUARIFIUENINTEU

U3EN 11lAnd 9110 LAdavIuLanigIuenINnNIsRiuYedian1s Jansaungy

=

AN

aserniulunsdTenil LagdiumuuesuTen a Juduainvesseussesia Uyl (1 U

VW) mnudwmlasfunisilusseziia 5 ¥

samaly




uuARGILEM MU (Balance Sheet) m 31 unay

Aunine (Assets)
Ruanmisdunineieumiuan (Cash)
an'}mm'w (Account Recievable)
Fumnand (Inventory)

Funiwewmuidsusau (Total Curent ASSETS)

iau 91m13 uaz qunsal
Auningemsneusinadey (Gross)
Andensinaze (Accumulated Depreciation)
Funingomigns (Net Fixed Assets)

da ‘
YIAW BIATT uae Q\mimi')u

’ -
widuuazauveanves
wwiimsan (Account Payable)

pilgaiwanee (Accruals)
wxaquuﬁwnu (Total Current Liabilities)

d7uve wnvas (Equity Shareholders)
yueamsusiszum (Paid up capital)
fhlsazen (Retained Eaming)
TUEUTDAD (Total Shareholder Equity)

iluifumupnames (Total LiabilitiesRE quity)

GugBusevemasuimusiu 19 (L/T Due within 1 year)

2566
2566
(209,623)
249,750
155,000.0
195,127

25,000
(25,000)
170,127

2566
107,567
107,567

2566

1,000,000
62,560

1,062,560

1,170,127

2567

2567
143,039
312,188
185,000.0
640,227

50,000

(50,000)

590,227

2567

200,417

200,417

2567

1,000,000

389,810

1,389,810

1,590,227

2568

2568
1,108,794
452,481
251,583.3
1,812,859

2568

75,000

(75,000)

1,737,859

2568

419,322

419,322

2568

1,000,000

1,318,537

2,318,537

2,737,859

2569

2569
2,711,780
606,186
326,679.2
3,644,645

100,000
(100,000)
3,544,645

655,933

655,933

2569

1,000,000

2,888,712

3,888,712

4,544,645

121

2570

2570
5,343,552
838,053
434,701.5
6,616,307

2570

125,000
(125,000)

6,491,307

2570
1,021,844
1,021,844

2570
1,000,000

5,469,463
6,469,463

7,491,307

5. quilsviavu

§ITNI] 7 SULFANG IS NN

UTEM Mmanland 91in ladniisunilsnianu iieuanin1sussaunIsHanis

FNIUIIUYRIRINITAIUSUTOUTYEEIAY 1 U vinuSenlasdunisiduszezinan 5 1

samaluil

qufnlsvnnu (income Statement)
vomMw (Sales)

O‘W'U\quauﬂv’wmu (Cost of goods sald)
fialsdiuAu (Gross Profit)

Adeusan (Depreciation)
AltaelunsneuazuINIT (SGRAS)
finlsnaumensndeuazm E8m
asenenii (interest Expense)
ilsneusuni® (EBT)

A9 Tax (20%)

f1lsqni (Eaming after Tax, Net Profit)
uurame (Dividend Payment)
winndy flsavan (Addition to Retained Earning)

2566
2,997,000

1,860,000
1,137,000
25,0000
1,020,000
92,000
92,000
18,400
73,600
11,040
62,560

2567
3,746,250

2,220,000
1,526,250
25,000.0
1,020,000
481,250

481,250
96,250
385,000
57,750
327,250

2568
5,429,775
3,019,000
2,810,775

25,0000
1,020,000
1,365,775
1,365,775

273,155
1,092,620

163,893
928,727

2569
7,274,231

3,920,150
3,354,081

25,0000
1,020,000
2,309,081
2,309,081

461,816
1,847,265

277,090
1,570,175

2570
10,056,680
5,216,418
4,840,222
25,0000
1,020,000
3,795,222
3,795,222
759,044
3,036,178
455,427
2,580,751

6. IUNTZLANUER

#7779 8 yunlsvinnu

USEN MULAAT 31199 LAIRYINIUNTERaRUAALNDLENINISUTEUIUNITASARRU LN

YaaRuandInsUTOUsTELIaT 1 U mnusemlaadunisiduszeziian 5 9

v 1

NAD



unszuaduan (Cash Flow Statement)
nszualuannmsaLiiuau (Cash Flow from Operation)
frilsamd (Net Income)

winnfuadensnn (Depreciation)

Lﬁnamax@mﬁnﬁf;ﬂ {Increase)Decrease Account Rec.
\RuampsBuAAIAS (Increase)Decrease Inventory
uaeosamiinman Increase{Decrease) Account Payable
\naposnflaaren e Increase(Decrease) Accruals

nisuaRuanvIam AL (Net Cash Flow from Operation)

NTEkARUAAIIAM TA (Cash Flow from Investment)
\namoBuminenT s (Increase) Decrease Fixed Assets
|szuaiuanainmsamu (Net Cash Flow from Investment)

nizuaRuaAnIAM33AnEAN (Cash Flow from Financing)
\uappsnTIvilAu Increase (Decrease) in L/T &5/T Debt
myvedudusa (Dividend Payment)

mi‘ll'\eﬂé’\llﬁ‘l\@“ (Stock Issue)

|nszuafuaaainm s3am1idu (Cash Flow from Financing)

nizuafuangnd (Net Cash Flow)

2566

73,600

25,000
-249,750
-155,000

107,567
(198,583)

0.00
0.00

0
11,040
000
11,040

(209,623.33)

2567 L
385,000 1,092,620
25,000 25,000
-62,438 -140,294
-30,000 -66,583
92,850 218,905
410,413 1,129,648
0.00 0.00
0.00 0.00
0 0
-57,750 -163,893
0.00 0.00
-57,750 -163,893
352,662.50 965,754.92

1,847,265

25,000
-153,705
-75,09¢

236,611
1,880,076

0.00
0.00

0
-277,090
0.00
-277,090

1,602,985.98

122

3,036,178
25,000

231867

-108,022

365,911
3,087,198

0.00
0.00

0
455,427
0.00
455,427

2,631,771.83

#7599 9 JUNSLUFNUAR

7. UNATUNNSIEY

faianienisdunansliiuingaadagiu (NPV) vesusemianduuin Anducu

v [
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