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Abstract

The purposes of this study were to 1) Design and develop a non-destructive aircraft testing
simulation game, and 2) Compare the students' learning achievement before and after learning from
the simulation game. This research employed a Research and Development (R&D) methodology
divided into 3 phases: Phase 1: reviewing literature related, Phase 2: designing and developing a 2D
simulation game using Unity 3D, and Phase 3: experimenting and evaluating the results of the game

with first-year students in the Ground Mechanic Program at Civil Aviation Training Center in the academic
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year 2023, who enrolled in the course 610407 Aircraft Maintenance Practices Theory for B1. A purposive
sample of 38 students participated. The research instruments included: 1) The non-destructive
aircraft testing simulation game, 2) A learning achievement test on non-destructive aircraft testing
content, 3) An evaluation form for assessing the appropriateness of the simulation game, and
4) A student satisfaction questionnaire regarding the use of the simulation game. The statistics
utilized and data analysis include frequency, mean, standard deviation, percentage, and the
Paired Samples t-test at the 0.05 significance level. The results of the research were as follows:
1) The evaluation of the game conducted by experts in educational, the game was rated at the
highest level of appropriateness (X = 4.63), and 2) The students post-test scores (X = 16.63) were
significantly higher than their pre-test scores (X = 8.11) with statistical significance at the 0.05 level
(df = 37,t = 31.74), indicating substantial improvement. Moreover, students reported high satisfaction
with the simulation game (X = 4.24). The results indicate that the developed simulation game can
be an effective instructional tool for enhancing learning achievement and fostering student satisfaction
in non-destructive aircraft testing.

Keywords: Simulation Game, Non-Destructive Aircraft Testing, Learning Achievement
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Start

Do you want to access

the lesson content?

YES NO

l

Please learn step by step this item.
*  Step 1 — Workshop (PT)
*  Step 2 - Workshop (MT)

l

Instruction for controlling the movement.

1

‘ Step 1 - Workshop (PT) ‘

1

‘ Step 2 - Workshop (MT) ‘

1

END EXIT
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Please apply the wet fluorescent magnetic particle while

the magnetic field is energized.
e

P & o ' <@ a A .
AINN 2 LAAIYUNDUINADINITNUNILNRANTUALIBDILLEAS (Fluorescent Particle)

a & o 1 < a A . = 1y

NAMA 2 LanstunouIaeINIsHURAANYdaTouas (Fluorescent Particle) @amugile

UfuRnmssndudevinmsasvdeudvnuluiediawingy wszauaudRvesansssawasiazaiunse
@ ¥ ¥ (% . = YY1 5’5 1 (% Y

waaiulneliuasdansilileran (UV Light) inudseanuuulviduanunsasdiusuanuduaaniely
VeannaaiwinzaulamunwLes

M99 1 wauszdiuanumsnzgauvetnudtaassnageuaMAs UL uulivinanglae e vey
Audewmalulad

- NaN1UsEIEY FTAUAY
ERERURIEEY) —
X S.D. MazE
1. mumnzanveamsideslosdoyanieluny 4.67 0.47 Wnitgn
2. AngndRsuaINsInautayan1eluny 4.67 0.47 Wniign
3. MsasuletanuusseIailaie ludutou 4.67 0.47 Wnitgn
4. rwenpdaseasmsasuItuneuLarmstinUfTRmeluina 4.67 0.47 Wnitgn
5. fdnwsiiaudaau Whlade 4.33 0.47 1N
6. AUWNIZANlINITAIUALNITEUNY 4.67 0.47 1N
7. AUMINNZANTITEEEA lUNSLEWNY 4.33 0.47 1N
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\Durmmnzanvesiadnynuieszeznalunsiduny feinansuseiiueglusyfumnganunn
(X = 4.33)

2. ilaUSeuifiunadugns IS BUn BULAZNE 9 INNISITBURLNNTIa09N 1SRG Y
anAguwuuliviians

31NNsHALLNNTIaeINITNAdeUaIN Ae L uUliiatewazilUldnuiungudiede lnad
NadugVENI9NTSeunouLaE VAt waznaUsudumufimelavennudians freludl

Mefl 2 namaiUSeuiisunadugrsmnsmsZeuneutasdnmsSeuininudaenisneaey
9 negukulaivinang

AYLLUUNENAEDU N ﬂSLLuULﬁN f S.D. ﬂ']i‘l/lﬂﬂE]‘Uﬂ"] t (t-test) df P
AUy 38 20 8.11 | 3.17
MRS BU 38 20 16.63 | 1.96 *31.74 37 | .000

* fdpdAgyyeadanseau .05

PN 2 Nut adugrEmensBBuTerrkLuRAsouSeYINTU 8.11 Azuu uaslazuuy
LRAUNSUSIUINAY 16.63 A1 t 91nA1519 (1o df = 37, O = .05) Wiru 0.026 A1 t Airuallaindu
31.74 fAnnninAn t 3ne1e wanei Snanwiannufmthvesadugninianisseufideudieiny
‘Vié’aL%EJuqaﬂ’jﬁﬁauﬁwasmﬁﬁ’aﬁﬁzquaaaﬁizﬁu .05

et 3 nadsediuanufianelavesinAnuniifinaseinusiassnmsnaaeuenasuuwuulidviiane

Nan1sUsELdiu
Wiade _ AU

X | S.D. ”

AUNIwala
N1599NLUUINNINERINTTMAFaUIMALIUKUUTIIATe

1. JULUUYRINYS WA Uavdilaumngay 4.18 | 0.88 1N
2. &ydnwaluansingusznouinufienumnzaunazdonnumneitilade 4.32 | 0.69 1N
3. JeyausznaunuilnumNIza AsUTU wazilady 4.24 | 0.87 1N
4. pnsanIRadnsnIsEnUfuRUsEneundivuamIay uazdenndesiuiIngsy | 4.34 | 0.77 N
5. AMNTIVBINTONKUUNNTIREINIIAdeUIMAs wuulivhanelieumingay | 4.21 | 0.80 1N
NATU 4.26 | 0.80 N
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A9 3 aUszdiuAuane lavesin@nwndnasanudnassmsuageuanNAeuLUUkIvae (6i9)

NaN1sUsHIEY
Vlih _ AU
X | S.D. -
ANUNINala

N13UTEUIANAUALNITUEAING
1. M3Uszaaran1sInU URnuLsAastunauiinuvsgay 4.16 | 0.90 110
2. NsuanINaINNsENUURMLLsasTunauansainlaladng 4.21 | 0.86 h
3. MIHANINMNAINTINNSRNUFURTALmI ey 4.29 | 0.79 1N
4. 3UkuuveEiIsnes e wardlunisuaniiateninuusseieinnumayay 4.26 | 0.75 1N

GEREY 4.23 | 0.83 Un
MWTINVRUNNINERINTTVATaUINMABIUKUUTLIVINAE
1. mssdutuneunslunuanuseilaegraduszuy 4.18 | 0.88 110
2. inumesmsnageuamasuiuuliinas fianuazmntunsseuiiasldoude | 4.21 | 077 1N
3. Wemithinahanuiaenismegeueiniagusuuliivihategndesuasiinladng | 4.16 | 0.84 1N
4. inudaesnsnagevenAsuLuuliianeteliduiinnug anudilafgaiu
g o wa vy o X 4.29 | 0.72 41N
TupaUNTUHURNUATLATIAE Y
5. inudnasINsnageuaIMAs UL uUliviaetIssueaNEsantunsRUG URnTs

v a o 4.37 | 0.67 un

naaedlinounsaie e

GERE 4.24 | 0.78 Un

9115797 3 mavszdumufianelavesindnwfidnaneinusiaeenIsnado U INIALIY
wuulsivhaneits 3 du wudn dumseenuuuinudassmsvageue mAsukuyldvinaseglusedy
ANNTanalaNn (X = 4.26, S.D. = 0.80) AuUNITUTENIANALAZNTHARHaRY luTEAUAINTTNElaNN
(X = 4.23,S.D. = 0.83) WA¥ANUAINTINVBUNNTIABINTNAABUBINALURUULIYIa1sag lusEAY
aafianelaann (€ = 4.24, SD. = 0.78) Faii ﬁfﬂﬁﬂmﬂ&jmé’hasJ'Nﬁiﬁwmaaﬂ%&mmmﬁwaaamﬁmaa‘u
onAuuUUllvhaneUssnounsaeu Saisiuiuiedu 38 au wuin ddedsauiianelalagsiuse
muﬁﬁmmsﬁuasﬂmzﬁummﬁmdamm (X = 4.24, S.D. = 0.80)

afuseNa

wamldannnm s aesmmaaeueimMasuiuylivhane iduldfuuuureanumeuiiames
faeaunsnauiiugiuiiiedostuidemnismeaesuenmasuuuulsvhans wu gunsniadesdedld
Tunsuifam alle waznssuiummeaeuamakuulivihate lneinuiniseenwuulviaenadeiungu]
Y99 Malone, T. W. ﬁLﬂumqwﬁmia%fmmgﬂa (Malone’s Theory of Intrinsically Motivating Instruction)
Feusznouse ussgslaneluiinaindemsGeus 4 Usensvdn leun 1) e (Challenge) e
nslfedgiunnsieildaumenswlunsidadminglddusa 2) mnuesingesrnuiu (Curiosity)
mneds WodiFeuriansfadudalundasdunouuasdanudesnsiiasiduduneudaludn 3) nsld
AN aiidasy (Control) mnefia nsdsruinuldiedagldundilugunsalmunuuaziiunaainvinge
lneviudl uag 4) JuauIns (Fantasy) nunedls @nansaasis@uauinsdaesiauesiasiifinimessy
omausuulaivians fudvesomanuiisassliiFeudenlivaaey nieutugunsainiesiie
aeluviosdrassufuRnsisiadulndiAsstunanduaie (Malone, T. W, 1981) wdsandigiFeuldiFeus
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WunuIanINIINAdUInIAsuLUUlivhaed e AL sud nan1sSsuisunadugnd nig
mMsBeudeueukazndasey wui dndnvdanudvtivemadugrinienisieuiiaeudieiny
vdaFeugsnineuSsueesiifoddymeadffisziu 05 aeandesfunudAnnsieuiluunaunay
\emnAunavhanaia (Blending Content and Context) 493 Bersin. J. finaad1 maFeustinuanumsal
$1ae¢ (Simulations) videmstitievnanuiuldluusunilndifestumsufiinuass aunsoassmadng
miﬁaui‘ﬁ':ﬁﬂwﬁw%mwlﬁashqﬂ"qﬁu (Bersin. J., 2004) 8n%s Faaonndaaiy Moy ALY finanais
Usglowivesnaioudiuunaunaly (Blended Learning) T1ildutisduadunadugninanisisoy
TnennslédeuazmaluladiidrudeligFouannsovierudlademidanududouldnelugam
Sudu uardhoifiunnuBangulunisBeusansateuldlunafiazanwarannsonumudomdnly
PaRALIAT (way AL, 2567) Lavaenndesiunuideves aju dosanu wuaslend o uas laimwny
$1avsanunisaliafiouassnisdnendimimasaidendiuiu NSS Lock Tngldiduasesilatszney
mMsiFeunsasuiieelnduvinwensdnoliuntnd@nwimeruia Tannsanumuniuiuassinus
nsdnefignieslunsu e wui mendeannditnd@nwineuialdiSoulagldinusiassanunisal
wailousisnsdnendmsvasnidensiri NSS Lock udilazuuuiaderinuensufianisdneiganin
fewSousgdivedfynsadifiseiu 05 wanddiduinnusiassaaunisalaiioussanisdnendinig
mapAdenIHIU NSS Lock fiianntutudueaissdefitielfindnymerunaaunsaldmunumiug
TunsUftRnuldase (equ desgau waslond a uas, 2563) Ussnaufuauideves ofdns iissal
wazan Tifmulusunsusassmisdemigsenniseuiugiudmsuldlunsimundensieunsaon
WiamsneaevaussnuzdnAnwikiulsunsudiassmsdonthyserniaeiu Tnsuadunisaesiugu
2 Uselav Ao MI9d0U0INIALIU Lagn139auU13991nIAE ftuneunsufoArulusunsuTaes
mwa:uu1sqmmﬂmuewawaaammﬂmimmu‘lumﬂwu@u WU ndsniEeuglusunsugise
fivnueiiugudueiniae ufinanndy dhunisvageundt 90% Bn 10% Wsiunsmasey Jainern
anududousumaiavesgunsal ilvifuauusnsesiiugiuauduariugulssaumsniifnmes
uniFeulmiuseunna (AENS @32550] LAz, 2565) TAEINLATEDS Aji, . D. lgvhnsfnuses
Unity Engine Based E-Module to increase learning result from online learning Tnewmudenisasy
mglusunsu Unity Tuguiuu E-Module Uszneurdomlusiedvmdenu wuin udsandnSeuldane
shudefiiannTudenuonds dnadwivssAninmniadougeaniniu Tnefnsuuuiadogsds 82 azuuy
wandliuIndenisaeusaelusunsy Unity TugUiuy E-Module Usznousd emlusneivindsnuansnga
wnUszgnaldlunisiseunsasuseldvdinanlailueged (Aji, S. D., 2023) uazdonndadiuanuie
294 Zhang, F. lé’ﬁﬂmL?'{mﬁ’umaﬂﬁzmwaamﬂ%’mﬂumsﬁaufﬁdwas{amaﬁquémqmsL"?auu,az
el wudn mfianelavesdSouduiudiumssusmeoud (Perceived Leaming) figedu msldina
Usgnaunsiseudunisasisimuafildsuanaenisldmelulad vibidnd@nwilenuiiaelawasiidusuiu
mMasudinnnt weednadugrsmanmsdouity fSeulanufimelafunisdeudiunuiionaiFous
iesaniduguuviianunsoneulandnsiieudvesaunn sl safsdinseenuuudeliiauiaula
a1u1sadaesan unsallalaliowass (Simulator) vilvilssua1u1509A15AaA1e 9 talndlAssiu
mMsUfoRuaTe dendeyaiild@nuuszgndldsmiunsiauny wazdyaeilunsdosiudunse
ﬁmmﬁWﬁuléfmﬂmiﬂﬁﬁ@muﬁa ansaanaldelunsujiRau (Zhang, F., 2024) FInseEnLUULNL
Tlennhdsgelanarldnudeiodududdyiidmadensiseudlianussansamannian
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PNNMTHALILANTIaRINTAdeue N Ag uLuUllvinateinlilaluma “Educational approaches
for engaging Gen Z students” LLamLLu'mwﬂ'ﬁaaﬂLLuumiﬁnwLﬁaﬁqamLLaza%meiﬁé'sus'amaaQ’Sau
Gen Z fiftlmvinunanaaluladidvia matansdnuiliaenadestudnuusres] Founguiieuiy
foatiu 3 aaUs¥neu LA 1) Intrinsic Motivation (Msaf1aussganigly) neiadmginssuns@nm
vosi{iFoudiduuildunevaussdofanssuivimeluaniunisaliadeuads msudledgmiinszdu
ANBEIN BB AudenuansalunIsruaNnIsSeuslarienues Wy nsidenianssunse
AruansIlumsSeulasienues 2) Blended Learning (M33eugwuunaunanw) milsdsrnudnney
wazauTInslumsdfunasnnuilnenaunisiSeuiudeddna WhiunsiSeuduuuwdami
(Face-to-Face Learning) 53ufisgUwuu Hybrid/Flipped Classroom ﬁiﬁﬁﬁauﬁwwwL‘%EJuéhEmuLm
rouddaluaSeu uag 3) Leaming Process (nszuaunsiBeuiideszaunisal) ginantdlumsesnuuy
Aanssunsiiourunuvdenisiiassaiiousis lnn1sedueuanasudoyasimiusonisasuse
miaiﬂmﬂmﬂmLLavma‘Ugumsq wilviriSeuasiorimenuies LwamLaimwﬂwmiﬂmﬁﬂmﬂmmmﬂ
Uszaumsaiaie esdusEnauia 3 muuaﬂaamwﬂmmauauaamwmaqmsmumsﬂﬂmmaa Gen Z lgiun
Microlearning e nsauaiiomdunsedu Social Learning Ao nat3susiewmalulad kunsléing
uagmsdaes waz Autonomy & Choice illalomalviiFouaninsadenisnssuvowuesifos 1sdnmey
sisguadwidanands A iliSeuiussgslalunsBounasnsfiduiuiotu Suadugnimaniseu
5Ty WaninwensinTiesedt aaenauinanufimelawssifauafduaiunisieuinaondin
elunaiidliifiuin nsaeuiinevauswiodnunedioulundu Gen Z mawaunanunsldaumalulas
nsSeudidsuszaunsn uaznisadroussgdlaneluliuddSou eadswadnsadBurivlufuanug
vinwe wagiiruainIsSeus danmi 3

Educational approaches for

engaging Gen Z students

1 ! 1

1. Intrinsic Motivation 2. Blended Learning 3. Learning Process
1.1 Challenge: Adaptive digital tasks 2.1 Online Learning: Digital Tools 3.1 Concrete Experience: Game based scenarios
1.2 Fantasy: Story driven VR/AR labs 2.2 Face-to-Face Learning: Classroom/Lab 3.2 Reflective Observation: Peer/group reflection
1.3 Curiosity: Real world problem selving 2.3 Hybrid/Flipped Classroom: In class practice 3.3 Abstract Conceptualization: Expert feedback
1.4 Control: Learner choice in activities 3.4 Active Experimentation: Hands-on labs

Gen Z Engagement Needs

— -
1. Microlearning (Short, bite sized content) _

2. Social Learning (Collaboration, group chats, co-creation) 1. Higher engagement & intrinsic motivation
3. Tech-Driven (Gamification, simulations, mobile first design) 2. Improved academic performance
4. Autonomy & Choice (Self directed learning pathways) 3. Enhanced digital & critical thinking skills

4. Stronger learner satisfaction

5. Lifelong learning mindset

A 3 Tawea “Educational approaches for engaging Gen Z students”
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ajUuazdaiauauue

namsiendsiusuiinusassmmaaeuenmeasuiuylivhanefivautuansossendld
AonsusgneuidomunFeuldesnafinuaim lnenaussdunnumnzanvesnulnefifomgiiude
walulad Swawisdu 3 viw wudn 1) nansdssiduanumngay wui Taesseglussdumunzan
1nfign (X = 4.63, SD. = 0.42) waw 2) HamaUSsuifisunadugrdmensGeunounasndsannsifeu
riuinudiasanisvaaoueInrsuuUliviats wuin nadugninisninieundsaniFeuiieny
(X = 16.63) geanineuFeu (X = 8.11) egsildfodfyynaadaisedy .05 wansin dndnwdanuiiomi
vowmadugnsNINIaiFeu Snvis nanisUsziiuanufieelavesindnwfifinaseiny wuin Tnssaueglu
syAumuianelain (X = 4.24) uszanmadevibilaesianuslitiauelia “Educational approaches
for engaging Gen Z students” WAAILLINIINNTBBALUUNIANTL TR IgALAZaTIINTTTdILT VDS
fiFou Gen Z Mifvlnviunaranaluladadna nisdansfnulvaonadastudnuasvesidounguil
fipeAusznoundan 3 a8 Ae Msnaunaunisidrumalulad nsiseuiideuszaunisal wagnsasng
wssgdlameluliungidou doimuanuglumeviidoadsdely Taud 1) Snsimunnuanivsunsudu 1
idesnnmaluladuazlusunsunenfimesiimsiannsyuuetaseliles islamnsaldauldnevauss
somasunsaeuluanmeilgiuunedy q Weshamnzay uay 2) msfimswaninadlfansosessu
nsaulunngunsailaidinasdunisldausinunis Application slu Tablet uag Smart phone LHugiu
Lﬁaamﬂcﬁsﬁmummm drulngiinasle Tablet %38 Smart phone TudinUsed1iunInNnIINITWANA
\nTesnauTAefdush
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