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Abstract

This research aimed to: 1) develop a three-dimensional city adventure game entitled “3D City
Adventure” by simulating the environment of Sikhoraphum Castle in Surin Province to promote learning
of local history and cultural heritage; and 2) evaluate the satisfaction of players with the developed three-
dimensional city adventure game simulating Sikhoraphum Castle. The game was developed using Roblox
Studio as the primary tool for creating the virtual environment, together with the Luau programming
language for developing the gameplay systems and Blender for creating three-dimensional models of
objects and architectural elements within the game. The game consisted of an area exploration system,
an ancient artefact fragment collection system, a historical question-and-answer system, and a time-
constrained ancient mural restoration mini-game. The target group consisted of 30 participants selected
through purposive sampling. The research instruments comprised the developed three-dimensional game
and a satisfaction questionnaire. Data were analyzed using the mean and standard deviation. The results
showed that the developed game operated according to the defined scope, with key systems including
exploration, interaction, fragment collection, a question-and-answer system, and an ancient mural
restoration mini-game. The overall satisfaction of the players was at a good level (X = 4.09, S.D. = 0.97).
The game system and controls received the highest mean score, followed by usefulness and value, and
game design, respectively. These findings indicate that the developed game can be used as an interactive

learning medium for conveying knowledge of local history and cultural heritage.
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nM9ideafeilfitngusrasdiiie 1) Wannunumagdoiliesdiaesanuid 1$ee “3D City Adventure” Tng
$ravsanmnuIndenvesUsamAvigil Sminasund eduaiunisiSeuidulseiimansuasdauiamsssy
Viosdu wa 2) ﬂixLﬁummﬁnwaiwmélduﬁﬁ&iaLﬂumzyﬁ’aLﬁaw"waaqmuﬁaﬂﬁ’lmwﬁmigﬁ sty
Roblox Studio Wuedesiiondnlunisaiiianmuindeutaiiousts samfunu Luau dwsuiimunszuunisiay
wazld Blender dwsunisasiuuunaesauiiivesinguaraniUnenssunigluiny inudsenaumessuudsin
fiufl Maiumunstudnlunu ssuumeummuiulsy fmans uasifinuitunlunaneldidoulang
nauiimne $1uau 30 au leanlagTsmsidenuuuianzas idesdleflflumsideussnausinuaniifiuaziuy
Ussifiuaufionela ameitoyalnslddiofouardudoauunnsgiu nan1s3denui inufiiautuanse
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Usnamdvigll Sviagiund ulunuamuddyiiasvieunuaiiulse imans lusued Aaunssw
uazensessauverlulszimalng lneflesduszneunsanndnenssunazUszAunssuii dauadenisisous
UseYRmansuarusnnymeTausssuvesiosdu (Committee for Document Compilation and Archives, 2001;
Freeman & Jacques, 1999) agalsAnu miz:hEwmmmrﬁmmi’LﬁaaﬁuiuswmaawusiwuLaﬂms Amile uazms
ihiauetayauvuiinerndalonalig Fouiujduius fuiluiiuas Tngmatanssauldsida nisdiauedie
anmundomadiounardedtaiafunuammiliivisfslemalunisdsauasiiduiutudenusanms
IUUSIIU (Champion, 2021)

wwAnnsseuslagldinudugiu (Game-Based Learning: GBL) aduayunsiseusniunisasiioufua
nsuddaun nsTvdeyadoundy waznsidiusiwdvaniunisaldiass vaiinisioudnuuszaunised
(Experiential Learning) LHun15a319A214 39N Useaun1snl nsaeioufin n15a519uiiAn LLazmsmmaaﬂﬁﬁmm%
Iuamumims[,m (Kolb, 1984; Plass et al., 2015) $7UNUNIUY83 Malegiannaki & Daradoumis (2017) R
AnseRinudeiiuiidiuusanmefaussan 34 iy wuinnudnvadanandnldnsfauasUfuius fuanui
viseingmetansssudunalnddey wazdifimnuddudosdnuidessindiiofudssansuasunsiSeusls
Wy

TursunUsanelne fouiiinuAdvisndiumsFeusss Rmansuas Tansssu 1w Prakitnonthakan et al
(2024) AsiaurLny “Revive Bangkok” Tuguluy Role-Playing uay Puzzle Adventure Insysannisteya
UsgiRmand lusad aondnenssy uazAaunssudrfunisianiafvinguazuduiau venaini
Cherbumroong et al. (2024) 3sufisvdofiissnmiaiioussuuuivas liffosdusznauinudmiuifissos
Beulusanisases damindmu nuiesduszneuinutieiiniiisunsiidiusiuuasussgslauisi uinase
wadwsn15i3ougdiliiudn varil Pohthong et al. (2013) Wauinuneyfiamesiiedwasunuiiisaiy
UsgndllneuagnunansUssiiudesiilussduun sumardagiouiinuanusadudonardlumsiiaue
UsgTRenansuarTamsssuld widildesindlunmsianinuauinfisaedunaamuanziuivesssmelne
uazdoulssmsdmaiuiidifunisie demusefenans wasuiduiuslunuedraduszu

ndymuasderinafang suideiFejsinuing “30 City Adventure” Insdiassaniniandoutes
UsnamAusgiiuu Roblox Studio uazld MDA Framework unseulunisesnuuunalnvesiny nainssudiin
InMsidu uazUsvaumanivasiau (Hunicke et al, 2008) msoonuuusslifidudisafiud Wiumunuiag
noufauiulsyiRmans uazvharsiaiuamlunu deudssdiunrfiovelavesdld Wilofiansuneiu
mnzauvoanslugudenaviamulss iimansuazusannisiansssu

2. 5’ﬂqﬂi$aﬂﬁ\ﬂu3{fﬂ (Research Objectives)
1. ieanuNagdeilissdnaeseuiiiusiamAvsil 15ee “3D City Adventure”
WeUsiiiupuianelavesilauiiideinunagyieilesiassauifusamavigd

ad A v . .
3. ﬂ’]iVIUVI’Ju’J‘SSmﬂi‘SuLLaSVIE]U{]VILnElTUaQ (Literature Review)
3.1 anandunnvasunamavind

a

Unamdvsgiidulumuanuddguimisedmingsuns degluiuaszun dunefiesgll Jwmin

a

asuns dudumauaaulutausssuvusiusiundanulaawuiasudse Tiaians lusiuam wazdalnssy

q
o a

duflvguiadistuludisUaennsenissedl 16 fafuymsamssui 17 asstuivaiovesnsandgdorsiiud 2
wiadnIssAtens 9 adurisnardeundnsvendauaigs uionarverssiuiadng Aunaunia
ariusenidvunieveslsemalneludagdu (Committee for Document Compilation and Archives, 2001;
Higham, 2001) dnwauenan dnenssuresunamAvsgiagrioulivuAaunssuuuuuasin (Angkor Wat

Style) lngUsznoumeusfnenigiunseduiu 5 89A feguugiuauaadelny Insdninsdudnuned
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ddyresiumam wadliRauanduiangusnuaziumns Jadudnuuziduvesmauanuluinmsssnus
ﬂj'?ﬂﬂ?aﬁfﬂmjﬁw‘ﬁ' 12 (Freeman & Jacques, 1999; Committee for Document Compilation and Archives,
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winid1Bug 017 wezAaz narduny weznauy wezfielue wagnsyaun oglsinu amadnildsunisengesi
finaurnvnadaunssugaiign Aonmmssinseileusn (ugsw) Ussiuwieiesna Falssunissensuindu
Mﬁﬂumamuﬂizﬁmmiuﬁumwaﬁamamﬁqmﬁuaaﬁaﬂsﬁuaﬂwizwm"lma (Boisselier, 1975; Committee for
Document Compilation and Archives, 2001)

nAuAMIIUsTIRmManswazAaunssudanann Usamdvigidslasunseansuinduwnaaieudaiu
ansusITIveNTidAyvesUszindlne egrslsfinny maﬁwwamadﬁmmé’é’qmmﬁaﬁmwuﬁgﬁLamfluwé’ﬂ Vil

a

fiFeulsiaunsoiiuffniusiuanmundomedunaanuldlaenss fudu medssgndldineluladloniafiouanuia
(Virtual Environment) uagtnuAdviadadunuimefiassadfisysansnmuesnisiSeuiuasdauaiumseysing
13N TmusTsule (Champion, 2021)
3.2 Roblox Studio

Roblox Studio ifuuwanwesudmiunmsiaunutazanmuIndeuiaiousdawuvanianiamlae
Roblox Corporation 4 43943UN158319NULUUATUIIDT AIUANIT88NLULRIN N1TE3NLUUTIABIA TR
nsWeullsunsumene Luau M3dnaesildnd n153nn133vuuIATeY1e AABAIUMSHELNIINLNULNaRTID T
Roblox Wriﬂ%muﬁ’ﬂaﬂmmiaﬁwﬁﬂlé’aﬂwazmﬂ (Roblox Corporation, n.d.a.)

uonannslFaulugaaimnssuinunda Roblox Studio Sildduanuilsueeraeiiedlusnunisdne
\osnidalonalgiFouldiamuinuz nsAnideduan (Computational Thinking) MsuAiaym AudAn
A519A99A WaEMIYNUTINAUAIUNTRONRUULAL HRILLNNAIEALLDS ﬁﬂﬁqé’qaﬁuaquumﬁm Constructionism
fduafunsainsesinufiiunsasdiouia (Papert, 1980; Roblox Corporation, n.d.b)

AeANNaINIaluN ST lanaiouase n1ssesiudiaunatsny wagnsainsudunusuuuisealng
Roblox Studio dagnisnuszgndldluniswamnnuiiiensdne inudiassaanunssl uaginuiienseysnt
usanmeTaussslunaeUssmaegreiiios
3.3 MDA Framework

MDA Framework (Mechanics—Dynamics—Aesthetics) W uﬂia‘uLLmﬁﬂéjmmiaaﬂLLUULﬂuﬁl,auaima
Hunicke et al. (2004) \tpeBursauduiusszninsesdusznouneluinufuuszaunsalvesiau Tnouua
oonifuauesdusznou Téun Mechanics o nalnuaznguasina Dynamics Ao naAnssuiiintussyinedisuiu
YUV WAy Aesthetics Ao Uszaunisal anwian uazensualiifiaulssu

wnAndsnanlisunsseniuegraumsnaelunmsoonuuuinuaielni osnaelinimuiaiansa
Tnreianuduiussznindasaiwennuiulszaunisalvesdiauldegiadusyuu (Hunicke et al,, 2004)

TugAdsil MDA Framework gnibwil#idunseulunisesniuussuunisia szuumsdisadiessians
szuuRumaN wagmsldnouiuanwiiaden eaieszaumsainsBeuiiaenadesiuinguszasdvoany
3.4 maseuilasldinadugiu (Game-Based Learning)

msi3ouslaelinanugiu (Game-Based Leaming: GBL) Wuunmsiithesduseneuyedny 19y a15A
ng mslideyadoundu nsuitym uandmane weenuuuliFeuiansiidusuiudemmaioud Plass
et al. (2015) e vrgTnnuarsoaduayunsidusandun s Ads woAnssy orsunl wazdsauld e
psdUsznouvoanugnosnuuuliaenadosiutmnenaifous dufunuideld nsiadisn nmameudaw
wazmsitunlunashmididunalniidedlssnadudrfudemuse imansvesnamavags
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3.5 ﬂ’]il,%ilué'vhuﬂszaun'ﬁni (Experiential Learning)

Kolb (1984) lauainmsi3suuiudszaunisaiiinainiginsvesszaunsaifitdususssu (Concrete
Experience) nsazvioudn (Reflective Observation) N15a3190UIAALTIUINGTIN (Abstract Conceptualization)
wazmnaansUfoR (Active Experimentation) n1seanuuuinulusidedaenadosiuuuAndinailuszdy
nseenuuulszaun1sal lnedldulasulssaunmsalanmsdisianasyfduiusivanimwindes @susieni1sne
wageau oliduihdeyalulddaaula agaslsdniu euidedldld Yanadugninisninssuniens
Wasuuasemudneu-nddlaenss fududoazudunsfoufsmsimlugiugdnonmaesdouazmasenuuy
laildvdngudsaivnvesmadugnd
3.6 UATeAEIdes (Related Works)

MATeTAs oz ouImmslfinuuasanmuindeuadioudioneneausanmenussasiiluias
inaU sz Malegiannaki & Daradoumnis (2017) wumumuL%ﬂﬁuﬁé”mmmﬂmﬁwuﬁiiu 34 1N LAZWUIINIT
sonuuuinidoulsnnsiaddvaniuiinaz ingnisTamsssy vazfinnsusziiuvssdnduadunsisousdnns
IF$unsAnuiiisidy dmsuuszmelneg Prakitnonthakan et al. (2024) a1 “Revive Bangkok” @sldfguuuy
Role-Playing uay Puzzle Adventure Ineidoulosdoyatseiimans lusuad aniinenssy uazAaunssuiy
maiuinguazuiueaun @ Chermbumroong et al. (2024) awan wwIndaufiis ausiialouasswas Wieng
Yong House Museumn wagiU3ouiisusuuuuiiiuaslaiflesdusznouiny wuinnugioifiunsiausianneda us
uaronsFouidiliinuda uenainil Pohthong et al. (2013) TenumsiaLLNiaduauAILS I REITY
UszndlnouwasnunanisUssdiudesiulussduiuin dadu euidetagtuiwansisludunisiaes
lusruaaruusiamdsgdlugusuuaiudfuu Roblox Studio azn15ysann1sn19d1599 nsifiuing
wuunagoulsiRmans uasitinilugnimlusaililuanimuandeuiediu Tagld MDA Framework Wunseu
MAuN1508ALUY

4. ASAULUIANUIIY (Conceptual Framework)

i Leamibistory thratgh Research Conceptual Framework &
play, preserve heritage,

i o Development of a 3D Adventure Game Simulating Sikhoraphum Castle
sustainably.
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=
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1. Mechanics
| « Character controls
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e Systems and controls
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7 5 Roblox Studio Luau Blender |
| Item collection and restoration (Game Engine)  (Pr ing) (3D Modeling)
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Content and Gameplay - )
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= e —— @ Answer history quizzes
\ 3. Aesthetics )
+ 3D graphics ﬁ} Unlock puzzles to earn time rewards |
« Sikhoraphum Castle environment — ———————
o Lighting, colors, sound, and atmosphere | .
.I L ¢ Character design and UI/UX
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Figure 1. Conceptual Framework
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5. A5AMUU9UIW (Research Methodology)
5.1 ngudmiang
naptimane dun dnAnvsminenderudgasunsiendvegluaniuiiyaus tnofvsgll Suingiuns
$1u 30 au laalasmsideniuuiaizas (Purposive Sampling) Inerfmunanauifvesfidnaids laud (1)
LUuuﬂﬂﬂmwnmma&Jiwﬂgaium (2) ordvagluvniiuiigususunefsgd dwiagiuns (3) annsalfau
powRAD SuasnaapaaUNLTTRLTUL way (@) ﬁiJﬂSI’cﬂLLﬁuEJ‘LJEJE]iJLﬂHi’JJJﬂ’]i’JQEJ el madonnguntivne
mnanmmﬂsumﬂLW@IWmeuummaa@ﬂaam‘umwmwummﬂiwmwmaﬂu Faduuvaadedamdnlu
nseenLuULlomuazaAnmWIndeLTEINN u,auLwaiwmmiaﬂiumummwawahmammlmmammmaﬂsuaﬂﬂ
YNNI
5.2 1nesilalunnsise
1. nunvgySeiilosdnaesanuifiusamavind
2. wuvasunusamufianelaffdeinunagfodiosiiasseufiiunamavsgd
5.3 Sumeunasiiiuauie
nMsivendeiidun1siveuasitaun (Research and Development: R&D) Tnerfmunnsauwwafalunis
W11 MDA Framework 89 Hunicke et al. (2004) sUsznausiae 3 ssAusznou léuA Mechanics A
Ng 33UV uaznalnuaunu Dynamics A quﬂiiMLLangﬁuWUS%Lﬂﬂ‘U‘ui NINELAUAUTEUULNY Uag
Aesthetics Ao Usvaumsniuazanuidniiintusasiauing siedl euifeitidonuistulssiimansuay
AaUTausssuvessamavsgiiduidenman warth MDA Framework inlfifuuuamsluniseonuuussuy
a3 Madduiius uazusssinmavesiny neuiaunduinuaudfdie Blender uag Roblox Studio lng
fiun193db 5 Tuneu fatl
fuit 1 msdierehidemuasuion AnndeyaiRvriuusyTRmans anidnonssu wasfaUausss
vosUsamAvsnlinnenasuaruvateyaiii sados tieanimunveuwmiden antandon way
psAUsEneUiaziiausneluing
Fufl 2 NM3BEALUULNLAN MDA Framework thkan1siiasgsiiil emuneenuuuinulagld MDA
Framework l&url n13iviun Mechanics L n15d152aftuil nsmvauiaras matfusiusutudinlusm
N15MaUMaY warddiny Dynamics U N15AE oudl ﬂ’lﬂ(ﬁ’fmauﬁ’uﬁyuﬁﬂl,aﬁmq LaENIIYINITN Lay
Aesthetics 19U Aw3Anayn Msuagyds n13d519 warnsiSoudiferiuusy imanfuasAayfamsssu
Fuil 3 nawmuLANaILd a¥swuuiiaesauifuaresdusenauvesaindaslusunsu Blender
9nturidng Roblox Studio Lileadaanimiindonveany wagianssUUNTdUR 80191 Luau THaonndas
AluN1588NKUURIL MDA Framework
fufl 4 MInTFoULALUSUUTING ATIIABUMITNINLDITLUULAZEIAUTENBLAS 9 VDAUNUATM
YouAfifInun Wy MIruauiazas N13dsa Maiung n1smeusiniu nsvhasia wasdiny 9ndy
UudsaunluteRanarnneuiilunaaedldiungudmneg
fuil 5 nsneaediuazdspiduaufionela dinufiunismsvdeuuazyulsaudlunaasdldiy
nqutnvune $1uu 30 Au @ aldunlaen1sidenuuulanzas (Purposive Sampling) Mnuliiaunoy
wuuasunumLfianelaffseiny uazthieyaniinszsilagldanade (6) uazdrudeauuannsgiu (S.0)
5.4 NMSNUTIUTILEEMTNATIEdaYA
aAfeddidumaituusmdeyalaglfnguidwine $1uau 30 au neasdfnununagfodiosass
audAusamAvsadl 130 “3D City Adventure” Tnglvigidrsumaasaauuazldauszuuding 4 vosnuniu
youafifuu Idun nsdsniiud nismvaudazas mafusivruiudiulusm nsmeudniudiu
UseiReans wagfitinuftuyninluna mndulindud e vssdiuanafinelasainunevdanisnaasdld
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6. Wan15338 (Results)
6.1 Wan1sWAINUNAYABLliBdNaa e ulAU T MAYI)E
6.1.1 UsamaAvsnd
nan1svauILansliivinaninuindsundnveunudiasssiamavsgiluguuuvauiifa lnedn
osdUszneuesiiuillifiduanmsodrguinadnam dsaduns uasnddaeildduuvddoyaviionisiald
anmwndeudnanidugudmiudedlsadomusy maniuasAay Taussaufuianssunsidunglung

Figure 1. Environment of the 3D Game Simulating Sikhoraphum Castle

6.1.2 a%u1&ﬁ%‘msLduLLaxmimuquéffgazm

FEUUNTAIUANAINUANISIARBUTIVBIAIREATILAZNTIARBUAUAN KINaRY B lRLaUAINNT0d1579
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Figure 2. Explanation of Gameplay and Character Controls
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Figure 3. Example of the Gameplay Interface

6.1.4 Talnwny
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Figure 4. Logo of Roblox Prasat Sikhoraphum
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Table 1. Results of the Player Satisfaction Evaluation of the 3D Adventure Game Simulating Sikhoraphum Castle

Satisfaction

Evaluation Items Mean  S.D.
Level
Part 1: Game System and Controls
1. The game is stable and does not freeze or disconnect during 416 091 Good
missions
2. The loading of scenes and characters is fast. 400 0.64 Good
3. Character controls (walking, jumping, and camera rotation) are 426  0.86 Good

smooth and easy to understand.
4. Interaction buttons with NPCs and items (e.g., pressing the E 3.73 1.04 Good

key to interact) work accurately.

5. The navigation system (directional arrows indicating objectives) 440  0.67 Good

functions correctly and makes the game easier to play.

6. Dialogues and notification messages (Ul) are easy to read and 3.90 1.02 Good
clearly presented.

7. The quest acceptance and item delivery systems function 423  0.89 Good
correctly without errors or bugs.
8. Accessing and playing the game through the Roblox platformis  4.43  0.89 Good
convenient and easy.

Total 4.14  0.87 Good
Part 2: Game Design
9. The recreation of the location and architecture (Sikhoraphum 4.00 1.06 Good
Castle) is visually appealing and realistic.
10. The NPC character designs are appropriate for the game's 4.03 1.15 Good
atmosphere.
11. The background music and environmental sounds enhance 4.10 1.08 Good

the exploration experience.

12. The game theme is interesting and effectively conveys local 3.96 1.15 Good

culture and history.

13. The “Find the Lintel Fragments” mission is appropriately 3.96 1.01 Good

challenging and enjoyable.

14. The placement of items within the game environment is 417 071 Good

appropriate (neither too difficult nor too easy to find).

15. Hints and gameplay instructions provided by NPCs help 393 1.28 Good

players clearly understand the objectives.

16. The ending of the game is impressive. 3.86 1.00 Good
Total 4.00 1.08 Good
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Table 1. Results of the Player Satisfaction Evaluation of the 3D Adventure Game Simulating Sikhoraphum Castle
(Cont.)

Satisfaction

Evaluation Items Mean S.D.
Level
Part 3: Benefits and Value
17. The game helps develop observation and problem-solving 4.00 1.06 Good
skills when searching for items.
18. The game promotes knowledge of or stimulates interest in 4.36 0.76 Good
history, particularly the history of Sikhoraphum Castle.
19.The content and graphics of the game are appropriate for 4.23 1.00 Good
players of different age groups.
20.The game helps reduce stress and provides enjoyment while 423 097 Good
playing.
21The game raises players' awareness of the value of historical 3.90 1.15 Good
sites and local art.
22.The time required to complete the missions is appropriate, 4.06 0.90 Good
neither too short nor excessively long.
23.Players experience a sense of achievement when they 386  1.04 Good
successfully complete the restoration of the castle's mural.
24. Overall, this game is useful and worth recommending to 4.20 1.03 Good
others.
Total 4.23 097 Good
Overall Mean Score Across All Aspects 4.09 097 Good

namslasevieufiamelavosiaudisivony wui fiduiaufimelalaesmeglusziv i (X = 4.09,
$.D. = 0.97) aveulifiuinnuiifautuamsoseulsraunsainmaduiinevaussionudesnisvesdiauls
oganzay WeduunamsUsziliumuedussnau wud fuszuuiazmsmuusnuiAedegaian (X -
4.14, S.D. = 0.87) 58383 loun auuseleviuasaudua (X = 4.13, S.0. = 0.98) KAATUNITOBNKUULNY (X
— 4.00, S.D. = 1.06) LAY T8l nﬂaﬂﬁﬂizﬂauﬁﬂ'ﬂLa?{aagsluisﬁuﬁ waRSlALiLIINITONLULLNNAINNTO
povaussarmmaviasiauldisludumslinu anudue wazesdusznousumssenuuy dawalviiaus
awitswelasenslunmsimeglussiuiiimels

7. @3Unan13398 (Conclusion)
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Houlvaan el svuusing q ansnsovhaldmuveuiaditivue

2. wansusziiiuauianelavesiau giaudiuiu 30 au daudianelasenulaesinegluseiud (X =
4.09, S.D. = 0.97) Imw’ﬁm:wLLasmimmmﬁ'gmuﬁﬁma?{aqﬂqm (X = 4.14, S.D. = 0.87) 5898941ADA U
Uselevtiazanudua (X = 4.13, S.D. = 0.98) karA1uNITOBNKULNY (X = 4.00, S.D. = 1.06) ANuE1AU
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