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Abstract

This research aimed to 1) study the guidelines for developing board game to promote effective
STEAM instruction design and 2) develop an educational board game design canvas. The samples were 15
board game products. The instruments used in this research were 1) matrix analysis, 2) image scale, and
3) a board game design process analysis table. Data were analyzed by using descriptive statistics and content
analysis, and then used to synthesize the results as follows. 1) the guidelines for developing board game
to promote effective STEAM instruction design. The board game should promote the development of all
4C skills, which consist of critical thinking, communication, collaboration, and creativity, especially critical
thinking and creativity skills. The optimal duration for the game is 60-90 minutes, and the ideal number of
players should be more than 4 players. The product position in the image scale should be between Group
2 "skill building" and Group 4 "collaborate to solve problems". 2) The educational board game design canvas
can be divided into components as follows: 1) "Research” includes 1.1) content 1.2) concept 1.3) players
1.4) market research 1.5) player experience. 2) "Design" includes 2.1) theme 2.2) mechanics 2.3) components

2.4) look and feel 2.5) game flow summary. 3) "Development" include 3.1) playtest.

Keywords: board game, educational board game, STEAM Education
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(2022) a3Ulén Tumseenuuuvesainuiitunouniseanuuundn 3 Suneu Iduf 1) research, ideate & define
concept n1sduAdudonmsEaATwAnR e TUALLARALAY T UTEANH 2) design & prototyping MMSBRNKUY kaY
A3NFULUU 3) testing & development MsnaaauduULa iU lviauysal (1w 4)
2w 4

IS IATIZYNTEUIUNITODNUYTVDSALNY

z
TYUMIBANUVY

Funs vInind (2563)
[Boss lab board game]

Wiy winying (2565)

[Wizards of Learning]

Stegmaier (2020)

[Stonemaier Games]

Bryan Wirtz (2022)
[Gamedesigning]

Research,
Ideate &
Define

Concept

2 &
L.Amuniiem (Content)

1.Concept

e InqUITaA

Linspiration

1.Brainstorm & Play Games

2.Resource+Mechanics

2.Brainstorming

3.Market research

2.0utline Your Ideas

wmlady uarawusznaureun

Design &
Prototyping

2.@ena0unsal (Theme)

3.Prototype+test

¥ Prototype ¥

wunsaauivauluii

3adennaln (Mechanic)

4.Present

4 First Prototype

3.Building Board Game Pieces
& Expansions
W Fmn

AEAIULATIAN

5.Art+Test+Revised

wna Uuudil

5.Consider constraints

wWanane

4.8uild the Board Game & Selling

oMINITIBUE AN

Testing &

Development

AR

6.Test+Public

A

6.nternal playtesting

Adaitagauuly

7.Local playtesting

vaapanuifudiaulungsudn «

8.Write rules

9.8lind playtesting

10.Decide it’s finished

wannnuliasysel

5.Test Your Board Game

poduLATULUR

e  duATenteyadnn Suns LYITTUN (2563); Stegmaier (2020); Wirtz (2022); Wizards of learning (2022)
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\erAFn1soenuuuveianL (1M 4) AugUluLYes Midy wiuiny (2565); funs LwITuY (2563);
Stegmaier (2020); Wirtz (2022) sndainsizsivsznauiuesdanudifeafuuedmnunsing §ideldwanntudy
13 048l8719UNLNITEBNUULUBSANNNTSAN®T (educational board game design canvas) (1w 5) fi518azi8e0
shdansnaununiseanuuudil

1) research (M3fuat) : WuMsNUHUMIMALATdoyalensuumslunmsooniuy

1.1 content (o) : WeuiovmiinsdununsnaslusanuielifiauldiGeudtinuny

1.2 concept (WwiAn) : WeunsouuRainnufiazaraieituerls

1.3 players (¢lain) : LWeUDNY (age) lnA (gender) UardnuazUaLlaY (persona)

1.4 market research (M3fnwnann) : insAnwunuifdnuuglndifesstuinuiiagaiiluieanain
(board game reference) Milnailaths wazigniduiitrauleveadnsusiegisls (@immick)

1.5 player experience (Uszaunmsalfilé) : 1eutszaunsaifidesnstifidulsianmsidu

2) design (M599NKUL) : {UNTIUNUNITEBNKUUANYENIBUBNKAZNALNNIEY

2.1 theme (U3 09) : 1T ouULIS 097 9g1iunld TneRarsananniatousni liruaindeyasn
Tvfianuwmngay

2.2 mechanics (naln38iaw) : WWeunalnmaaufiazthunldlunuininalalathefiazmanzanivdeya
vounuluiidousn Tneszydude 9 1wu dice rolling, negotiating

2.3 components (83AUsEN8Y) : 1NLULS Bakaznalnfiszyun Weuinnuazdeadesdusznou
avlstne W gnisi nde dvun nseau Tngenassydnuaesig

2.4 look and feel (3UanwaluazAuidn) : Weoudnwugn1seeniuuindeslisudnvaleglsuay
Tianusanegndlsludadian wu msldd wumnsnndseneu

2.5 game flow summary ({sagunisia) : Weuduwnudsasuisnisiausaznfiniegnansia o i
wams dfunisiay wagnalndild o19szynaniililumsiduse

3) development (Ms¥iam) : WunMsMasumstinslunaassldiieuiuussliauysal

3.1 playtest (M3vaaeaw) | Weouesuiedngrnismaasnduinds luwiazads 1953n5mnaes

sUkuula 19w quick playtesting, guided playtesting, blind playtesting 81358y uIUAY wioanuiildse

AN 5

educational board game design canvas

EDUCATIONAL BOARD GAME DESIGN CANVAS

Research Desig

Content Theme Game Flow Summary

Concept
Mechanics

Players

Components

Development

Playtest

Market research

Pl E:
layer Experience Lookiond Feel

Designed by: Nutcha Charoenchanakit
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aAUs1aNa
¢ A a a ¥y
KUINNNITEBNUULUBTANULWRELETHAMNE NS TUNMTRRNLUUMSISBUS s ANAN Y
nsandun1sieseideyadisg1anandusivesanu i Anw1duiu 15 Ju Andenannaniuel
vesanulunaanslulssinauazinUssimanifidnuarduasunisiouinsaivtelatonidtalud 1) n1ssza

[ o '

AwAn 2) MsUfduiudiuvesiau 3) msaiieuinnssy 4) mwAnaiisassd dsdnvasdinarndudsiiuesana
il ed aasunwanusalunisesnuuunsieusasiu@nmaisduasuliiay Wesanlunisavduaiuines
nstunAnasfudnwlUuiuadu fiauamsldininuedinaniuuesanuiiaresnuuuiu Ainsesidoya
Tagld matrix analysis uaz image scale WuinaansaLUInguvondnfamildidu 8 nguauuszaunsaifgiauls
nmsiay faill 1) anunsaliilieludinuszsniu 2) adainee 3) indedleraeia 4) sauffetuudledaym
5) nszunisanleldis 6) urstuduseaniunisaliiudanlu 7) Yananisaululdludinese 8) uvsdudusie
anunsalilaTeds

£ a =

Haasy Wudn LmeqmiaaﬂLL‘UUU@%@LmJLﬁ@ﬁ'qLaf%mmwmmmiumsaaml,wmﬁﬁaugawmnm
AsTEnwarduaSINSALTINYET & gy TduA nSARAIASIZI nMsAoans nssauile way AINAnaSeESSA
TngRnIzin e AUNISANSATIZILasANUANES19ESIA STezaTimunzaudmSunIsidunY Ao 60 - 90 Wil
Tneduugiauasanaisiiaulduinnii 4 AuTuly AAdedianuiiudi passeusiuniwemdniuriveidelilu
GTWLLWLJ&sdeﬂEjuﬁ 2 a519vinyey way ﬂaq'uﬁ 4 S"mﬁaﬁ’ul,l,ﬁlmﬂfgm%dLﬂua;mﬁagiiwiwmﬁwaaaﬁy’qamumﬁaiﬁ
LiAngududnfnazaaunisaiiint wialy Tnowiunissauilotu aonndosiufl Taha et al. (2017) wudn Feusf
WnuRzYlsdnasunsTnilenula LLG’]'LﬂllL‘Ma"nfuﬁ]%a’m’liﬂﬁﬂﬂiﬁu%amﬁﬁdléﬁjﬁ(ﬂ'aLﬁ@Lﬂmquﬂa%”]ﬂug‘ULLUUﬁ
AU939 wavdenAdoeiu Creighton and Szymkowiak (2014) finudn nsiaunuwuusuietudwaliAnnisdeans
Wna Fatu msiwyhLmiiwamﬁmﬂﬁuasmﬁawLLu’mwmﬁaaﬂLLUUﬁﬂdnmﬁqm%ﬁmmmmsﬁﬂumiﬁ'ﬂﬂ
ponuUUURIAINIRdaaiuANaNnsalunseenuUUNs B suSas AudAnw

w3asfionnuaunIsaBnLULLaSANUNISANE

va o

AidladunseideyauazionalsiiieidesiuniseeniuuuesnnuLazuasanuNsfne Wenaudaiy

U

'
&

33871 1n3esfloraununisesnuuuves AU sAnnidnvanidusgndls Tnenanisdnuldiniedlefiivade
A19919UKUNTTEBNLUY Faf 1) research (113RuATY) Taeduis uusnvein1soenuuUUDTMALILHD93197N
nisfuriifoya sranaruAn uarfnuaTngUszasdd unowin vosanufiainduasiuuAnogils wavioas
Feverls Tnguuavnenisesnuuuain Stegmaier (2020) wag Wirtz (2022) diaudsnnaosny Tnei3ua1nnIsm
Yoyariunsszaumnudn uaznsdnwinuiifeglunain Fsinaainguuuues #13% wsysny (2565) uay Suns
st (2563) Faduanmisiinuauunfnuasidomou §ifeuusiadeluded 1 10u 1.1) content (o)
1.2) concept (w3An) 1.3) players ({Lew) 1.4) market research (Ms@nwnann) 1.5) player experience (Uszaunisal
file) mniuluded 2) design (M1seenUUY) WuNSNUILNITEENLUUINNTAUAT Tayaluded 1 1ne
$9ns s (2563) Idssyduneufionisidenaniunisal wagdonnaln Aoutuiaaduduuuy uarly
N3E31FURUY Wirtz (2022) lﬁﬁsqﬁqﬂﬂiﬁmums'ﬁyuﬁau Favann warnseauiildlunisiay Saufuuuimises

s Ya o =

sy wausny (2565) Fedediniseenwuugudneaivennuiudie §3TeTuvaiideluded 2 1u 2.1) theme

U

(WWA309) 2.2) mechanics (Naln3iauw) 2.3) components (84AUTENBY) 2.4) look and feel (sUdnualwarAu3aN)

2.5) gamne flow summary (Fsagunisiaw) anduluded 3) development (M3Wmu1) Lun1svageuLiiawmwn

4

UFuusaunulvianysalnseaiuiuInian1seankuuveas W5y w3usny (2565) 50T LIYIsuN (2563) Stegmaier
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(2020) uay Wirtz (2022) Feszyin lutugavieazdesdinisiunulunaasuau Ing Stegmaier (2020) lossytuneu

3 3

v
1Y) Ya o =2

nmsnaassaulivatedusisiu §idedwdaiadeluden 3 10u 3.1) playtest (NM5nAaDIAN) @1MTUIILKY

usng 9 lunmeasdduiveiaunyliauysel
et LAT09NaAINAIPAITHUIVUIINNTAUATIENTULUUNITOBNKUVUBIANLYBY WY ¥I1USNY (2565)
F¥nT 135U U (2563) Stegmaier (2020) Wirtz (2022) wagUszaunisaivew]3de dearuisaurluldlu

NN3ILAUNITERNLUVUBIANUNSAnwlwidesing 4 Id lnawasesdiefnanuiazdeligldlaiudeyaiugiu

'
a

fiasudniluniseenuuuuasihlugmsinsueonuuuveinnutuldesaumnganiuinguasasdiny uastaol
EilﬁyiwlisdﬁjﬂaaﬂLL“U“U?I’]JJ’]?GL‘lTﬂﬁ]ﬁdﬂiS‘U’JUﬂ’]ﬂuﬂWﬁaaﬂLL‘UU‘U@{(ﬂLﬂuﬂ’liﬂdﬂwﬂﬁl Funsosderinanads
Lififeenuuvluguuuuidefusazdalifintamaasdiunou lnsiedeadlefiddnvarlndidssiuiifieg1sves
Zavcer (2014) §3ldviin1seenwuu serious game design pattern canvas @wsuiduia3 esdion1sesnwuuiny
U52LanN serious game FUsznaudleiiten s 9 ﬁ'ﬁﬁy 1) related research, reference 2) using the pattern,
related patterns 3) key data 4) purpose 5) mechanics, task, gameplay, rules 5) media, biofeedback, channels
6) scope, users, stakeholders 7) ethics 8) desired outcomes, consequences Tnewdlewssuiisusuedesiiones
Zavcer Wuil Lﬂ%mﬁ@ﬂ’]i’n&LLN“LJﬂ”IiE]’e]ﬂLL‘U‘U‘U@%G]LmJﬂﬁiﬁﬂﬂ?%@ﬁﬁaﬁﬂﬁﬁgﬂﬁ?uﬁaa(ﬂﬂ’c’g{m wazdufiuanaeiv
in3asdleinannuusunveanuiunnnsiuiaededioniaodldiamnm ImﬂﬁdauﬁLﬂu%’aaﬂawé’ﬂmmmiaamwuﬁ

£ = '

witlouy 1w related Research, key data, mechanics, users Ludu IﬂﬁLﬂ%@dﬁaﬂJawﬁﬁJﬁuf\mmuﬁLLG]ﬂG]I’Nﬁ"U

q

nsesdleNfunneude YinsiaukuludgiureIniseenLuy (design) vesnudesinluisnmdnwainngusnvounui
agasatume uluinisnasunsiinulunageu (playtest) Feinuanudananlunioeveaiduuiagyh

WiléinSesdioviunmsinvesnisesnuuulddnuazaseungs

' v
AN yva o o =

A5 89319 DBNWUUUBSANUNSANYINRITeNAUITY aursatlUldeantuuuasanunIsANE i DdLESY

U

o o

n315oudi3 osarAud@nunldlaodued esdodrdgylunisraununisesnuuuuazdanistoya Tnensfnw
wwaanisesnwuuluunauatuiidudiunidsvesiade 1.4 fio 1591 market research (M3Anwiaan) waz
naagUaunsanivuaLuInianisesniuuld enlealudsde 1.3 players (§1au) way 1.5 player experience
(Wsgaunsalfi 1d) Tddruedmnuiiaswmundunisigadunasdnvuenisiduesals Tngluiadedu «
Fowvhmsnwifisduiiiotannausuuumsnisesnuuulvinseunquynsusioly
Tnensiselunded i Judiunilwesnisidelusresi 1 veamsiseios nmswauiuianssuasindnw
auwuamensnseuleeldinudugiu dnsuddalnUszaunisaliandnagszdulszaudne) laevinnisfne
LIMINseenLULUesaInuIieduaTunNansalunseenuuuMIeuSasuAnwiiTussans aw wagiann
\nTesilonsnneusunsesnLUULBINUNSANY Kunsiesigionars edugilunisdndunsideluszey

sio 9 W Inefigyuuunisandunsidelunmsiy Al
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AN 6
AISANTUNITAINTINYDINITITE T2 82T 1

MsANTUNISNIWSIVYOIMSIVTS BN 1
mswWouusanssuazauAnsaiuuuonmunisissus lasiinudugiu
dRSUTFOUNUS:aUNMSAIIBIBWASS:AUUSNUANUY

msIamsiSous vasalny InuMsAnE
uuuysUINIS uaziny
nstifAnw
naisuaz ; o MSWUUIAS
P +AUA! Design Thinkin = 7
wsERiReIdos [ l AEIEMED | | g e axdudnu
Tuciousziner
Game-based Teacher Education
Learning
m ng')momsaonuuuuas’mnu
choguasainu 15 3u WwodvasuAuawIsnlunis
| 3insrzrilas Matrix Analysis [ 20NUUUMSISEUS 1
ua: Image Scale axduAnuInDUs:ananw N
MsIAsIzKlonas* — nsooaniuu
35N1s29NUUUUDSALNLIN rdoviborvnwu > udanssuY
=d 4 ukavvoya _ [ | msosnuuuuasainumsdaun auuauysl
JASTIEHOA2UONSWILASIEH
»|  dBeomuduasdudnun
3ru
NIsauNIuu — s o =
AaUsADmsaouAaU: ANuaouMsINUU
Ly | AgAaus N uvvauysad -

wuysuINs 3 u

(Comprehensive
needs assessment)

AsUssauAnuRaouluans:
nISFOUNIL —| nNifeodoviuasduinm — .
400 Au *ms39sluunAduavull

JoLauauuy

Faragusnuznsiinanisiag Ty

nsfnwluadeddslénaduuammsosnuuuuesainuifiodsaiueuanunsolumssenuuumaiious
azfudneiduszanianuasiadsadonununisesnuuuuesmnunisdne aunsatludesenlun1sise
TuewAnfiigdesiulseifiunisesnuuuuesmnunsinwsely

ForauauurmsiTeniasioly

nsfnyluadaifunisdunseiisniseonuuunindoyaienans fsenavlinaildudsaunaduuves
nseenuuuly fesannisesnuuuvesanutuiisnsivarnvaneunnsefuldmmuifonn A58 dNAYUDIAUNY
wavinoenuuuwsaziiu fuiudeiausuurlunsideselunsimsinelviniedu dunisdunvel wieasuny
tneenuuuveinnuitelildteyaddnifiuitnsoonuuuitethlugnstmuiiaiesdiensununisesnuuy

vaianuNIAnY ALY IalEuy
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