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A Conceptual Framework for Innovating Student Pilot Training

at Thai Airways International PCL Using Virtual Reality (VR) Technology

Thitiphong Sukhothanang
Thai Airways Public Company Limited"

Abstract

Flight training for student pilots is inherently high-risk, demanding a strong sense of
responsibility, solid theoretical knowledge, and rigorous practical training. The extended nature of
this process imposes considerable psychological pressure on trainees.

This study pursues three concrete objectives: (1) to analyze factors contributing to student
pilot stress and Washout Anxiety—particularly during the critical transition from ground school to
Full Flight Simulator (FFS) training; (2) to design and develop an innovative VR-based training
framework supporting Standard Operating Procedures (SOPs) mastery and Cockpit Familiarization;
and (3) to assess the feasibility of VR integration and formulate strategic recommendations for
Thai Airways International PCL.

A qualitative research methodology was employed, utilizing semi-structured in-depth
interviews with eight Thai Airways flight instructors and pilots. Findings aligned with the three
objectives are as follows. First, the primary drivers of Washout Anxiety were identified as Cognitive
Overload resulting from the abrupt theory-to-simulator transition, excessive and diverse training
content, limited training hours, and the pressure of high-stakes evaluations. Second, a "Pre-
Simulator VR Integration" framework was developed comprising three core modules: a Cockpit
Familiarization Module to build procedural muscle memory; a SOPs Mastery Module enabling
repeated practice within a Safe-to-Fail Space prior to formal assessment; and a Stress
Management Module to build emotional resilience against evaluation anxiety. Third, both expert
groups agreed that VR holds significant practical potential for early-stage training; however, it

cannot replace the simulator for core competency assessment, and its implementation requires
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formal certification by relevant authorities, including the Civil Aviation Authority of Thailand
(CAAT).

This innovation represents a strategic imperative for Thai Airways—preserving human
capital, enhancing pilot competency, and strengthening competitive advantage in the digital

aviation era.

Keywords: Virtual Reality (VR) Technology, Student Pilot, Thai Airways International PCL,

Flight Simulator, Training Innovation, Washout Anxiety

*Corresponding Author: Email: krapaoman@gmail.com
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Framework 3. Development
I /5
» Implementation 2% *VRcontent
« Learner evaluation development
« Program evaluation < * Integration

AW 3 nseULLIRRMSTAIILIANSSUNNsEneuslagldnaluladauasaaiiou
fan: J. Garzon, 2563, Applied Sciences, 10(24), 9145. https://doi.org/10.3390
/app10249145.
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[y o

i @) memealulaganuasaaiiou (VR) §idevinmsdunivalanmstuiavinduvesnistulve
TavieAy 8 v mmsaaqﬂwamﬁumwmﬂﬁﬁﬁ

ANl 1: Agn3u

Usziudl 1 — YadefineliAnanuiaioalunsiinousy

asnsduszytadendniivilidnFounstuiaenumaion Téud Wevnindusinunnuay
vanvaneaw1iv) afneusudiin desdadulalalunariidinue anunadudumiiasasouay
N30 8UMUE suuUanasnllal 115EATBUATILAZAIINAIANTIIINYARATEUT 1Y
aulifureiufmimadanstulugisusn mssusilideliesuaziingnsdudwaumnniiuly

Uszihiuil 2 — yuuessianisiy VR wildlunisin
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agn1studulng wivinfivszlevd nsenizluduniswisuainunsouuazasisainy
Fuiasnaud@nlu Simulator ¥2glud uneu Basic Procedure wag Cockpit Familiarization
HeUszndanauazaildane agelsiniu IdedunnitfosfiansannruAuA1veIN1saInume

ngui 2: tndu

Usgiiuil 1 — VR mugfunsiln Simulator Uszdnd

unduliuiuii VR fusglovduisdiu uwaliaunsanauny Simulator 1e ins1gSimulator
finnuanysaindn asouAquitanIsuaiu nsdula ndu uasussazyiou lusmed VR S1ineg
wANTTHOUTUALIUR9Y it

Usziiudt 2 — snmsSulnesimumdngnslae VR anld

Fntusiudaslundnnis widiSeulvd1dsy Ae n1slndae VR naunu Simulator larld
Ws1EABlaAsUNTSUTEIRINULIBIURENe CAAT wag Airbus / Boeing Wil VR wmngdmdu dumeuusn
S udmsudnifounistu wu asdaiuwny ey uluwesindu (Cockpit Familiarization)

FelagtuinSeulmildnmsgluawmesvuslvngjoguds VR o1aumaunuludiuila

M13199 1 hanedeazunIng iy

Uszihu Agn1su intu

1. Uselevived VR Wiume Iaeannzaa wiumelunsinseauiladu

Familiarization

2. ANSNAWNU Simulator | VR gldiausanannula Tdaunsanawnule

3. msthluldanuasa ATNRNTUNNUUTZUULAE FOIHIUNITSUTOINNUULEY

AUANAT NUAYITeS
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Juua:asadlurnovuniu A e
: | SAFETY FIRST
COCKPIT BUTTONS & SWITCHES GUIDE
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asavdounnadurourdinsiu

1 swornlodise: (OVERHEAD PANEL
€ 1HunGofisyr (OVERHEAD PANEL)

N : : - MASTER WARNING / CL

pre— . TS e ] %6 A e e f Ayaasdounda

D scroriTORAN (MAIN INSTRUMENT PANEL) |

— \1—#

FUEL PUMP
Ouhdudods

ANTHICE
s:0ulowiududounm:

CADIN PRESS / AIR COND

Inmelusa:meuvon

£) unonUanAN (MAIN INSTRUMENT PANEL) €3 uwId UG (SIDE PANELS)
PFO (Primary Flight Display : THROTTLE LEVER O Ty drgdnunidrAny
* wansiogamsOundn f v
s:uulwin
O - SPEED BRAKE
- SEAT ADJUSTMENT
Ysudien Je

- 3
saavaUAea-60QaMSINMY S:UUIBOUWAY

T 1 FUGH . PS LEV! ~ <
AUTOPILOT / FUIGHT DIRECTOR FLAPS LEVER s:uuloviud by

nouvnUsSEluOSeaisnid 1 OXYGEN MASK

ondiou s:uunuAUMStu
ALTITUDE / HEADING / SPEED LANOING GEAR

Sofins:Aunowae fianss aands s:uwudoars
SPEAKER / MIC

PARKING BRAXE - L .
APU / ENG START s:uundWwlaoariv
novnumsiiudu APU sandoseud

CLOCK / CHRONO -0-  Iwdovadw

RADIO / COMM / NAV

WARNING / CAUTION LIGHTS nim ~

W/ Tmdoues:Inaravanu: v - _— ) SUUSUIWMA

wdndudmsuiniSsunisiu 3 i X

Ao r P R B .. womsOufiaoaisludums
agnandausudula q Taslusdu

minluuule 1USnungmsTunSondo FLY SAFE

A2wUasaniuyoINNAU Juogiumsns:iwavAm SMA R T

A7 4 wuudnaeanmildawesiansluwasaindlunesintudmsuinEeunisiy

fisn: amadrslag OpenAl ChatGPT (Va5 GPT-do) [nnladalnedaauszRwsl. OpenAl. (2569).
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lngagunangnistusazinduiiunssiuin VR Sdneamlunisadunisiineusulussezisusiu
wsildanansanauny Simulator lalui@anisinausunan anunasun1sduntvaltnediu amsauan
agunamsdrsamuingUssasnmadelanad

1. Yadesuanneinlanazguassalunisiseus

[y

NaN1FITENUI "aNMEANINNAaINNIYNARean” (Washout Anxiety) 1Juguassadifey

<

sudunilidnvnsaussougvesinFeuntsty Taganglurmavdsuihuannmangugdieiesinass

= o w

sty (FFS) dnideudnlngfiannznisemslyaiiuindifa (Cognitive Overload) esnindas
USushiuanmmnedeuresinduiitudounelddiludnfisitauazsnaune  dwaliAnnnuussum
wagUseansnmlunsindulaanas

2. winnssusyuuiiaansiseusiailoudsa (VR Learning Ecosystem)

Feelinaveunuinisuinnssuluguuuu "Pre-Simulator VR Integration” ¥ s unsounis

D X

Anausuieug s bitinseurnduly "fuiivaende’ (Safe-to-fail Space) Imaﬁamﬁﬂwmzéwﬁmﬁqﬁ
O Cockpit Familiarization: M3adsausnduiile (Muscle Memory) UM AR UNS 0]
wailou
O SOPs Mastery: ms‘c’]ﬂsﬁy’umauﬂﬁﬁ’ﬁmmgm%q AWNAANNTIWYNBUNTUTEIUIT
O Stress Management Module: ms$rassanmizanduly VR tieaianiiduiunisensuallss
Uniseu

VA v

O NNMsFUATIEITRYAaNTHUAWRIkAENTOUN WMo {IduleWaun  "Virtual

Y

o [

Immersive Learning Model (VILM)" Faifulumauinnssuduatudmsuusunnisulne

Tnelapaiisenaude 3 szazuay 3 Module ndnfifoslosfuoshadussuudsd

53087l 1 — Pre-Simulator Phase (feuidia3as FFS) Usznausme 3 Module léud

O Module 1: Cockpit Familiarization tni3sunsduagunsal VR iitetindsumauazmiing
vostuaindnniluiesinduaiiousds dadraswnanenmmeuildaidugsdunstulne
WU Airbus A350 %30 Boeing 787 TnQUszasAndnAoni1saind Muscle Memory wazan
Cognitive Load nauidn FFS

O Module 2: SOPs Mastery fni3erfindunouufifnuinnsg i (SOPs) 61 9 luanmundey

wilouasalngldinsusviliunadiinasoaniugnisin @319 Safe-to-fail Space TwtniSeu
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ausanenesiniauaziseuslaegndasy  ssuudely  Feedback  dwlud@viuiindsusiag
funou

O Module 3: Stress Inoculation Training $1asanIun1sainadu 1y wsanduluiesindu
meiaumelinadidn uagnsdoasiu ATC luanmundeuasionusss ileasagidudy
n9@151al (Emotional Resilience) Aaun15gnUsziiiugss

g9e#l 2 — Simulator Phase (M3iinlu FFS)

o lethiFousunasidusihvesnsiinlu VR asuis 3 Module wé Sadrgnistinlu FFs Tag
Flas FFS axgniaassllifunsiiniinustuganarnisussdiunassaununsiiniiugiu

szl 3 — Evaluation & Feedback Loop

0 ssuufinnmuenuivuesinGsussing VR way FFS Wieufuidlomnisiinlu VR loinss

frugndeunnululiazyuana @319 Personalized Leaming Pathway N@onARBIiuNInTEIY

SOPs ¥a1n150ulne

€3 THAI VILM =

VIRTUAL IMMERSIVE LEARNING MODEL
TuioamsiByuiaion

nAngmwiinfumsulny

PRE- SIMULATOR PHASE

(nammmsao FFS)

S:U:ﬁ 3
EVALUATION & ‘
FEEDBACK LOOP

sty:n 2
SIMULATOR PHASE

cocxmfmnumzmou (ms@Anlu FFS)

Andhrdweieahfisoojudidnng:
lu&awnwmm (A350/ Brsn
a3 Muscle Memory

20 Cogritive Load riousd FFS

N\
SOPs MASTERY
g— Anducouuiduanasziu (SOPs)
b 19 luammioodoualousss
a3 Safe-to-fall Space
J

O30y Feedback Soludariu

BomwuasSinsii
ANk
ssoyamsanly
VR ua: FFS

STRESS INOCULATION TRAINING
e ‘ (g) Swossonmsninodusasnidu suidor VR 3w Personalized
Annmsdodulsmuldoarivia . , TRasvgadou Learning Pathway
waemsdomsfiu ATC 895luv FFS oA Wulnring:Rdovdann avondoofiu SOPs
adwglduiumoeorsuni Qmﬁuuaeiws’msﬁuusﬁuﬁasv SUWIIWRIRD oo tnaspumsiulng

(Emotional Resikence)

() WaundnemwiinOuogwdottion

gnaspuanulasaniuszduana

€3 THAI

COMMITTED TO EXCELLENCE
IN AVIATION TRAINING

A1l 5 Virtual Immersive Learning Model (VILM)

fin; a%ﬁﬂmaﬁmmwﬂizawﬁmmﬁwﬁwaaéﬁ%’s} OpenAl. (2569). https://chat.openai.com
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3. Uawauslusdgnsmansdmiunisiulne
HANNSANITIATILIN N5uuinnssu VR anldazneiauselevdlinistulnedeil
O ansns1N1s Washout: lnenisiiiuaiuniouiazanusiula (Self-efficacy) vosiniSaunau

Whgtumaunisusziduings

'
a

O iinUsgAnsnmauu (Cost Efficiency): andnuiudaluansdeslsluases FFS dwmsunisin

1%
=

fugnu uanBeululddmsunmstinitnugdugeuny
o $nwnnnsgiuanuvasnde: aieinduifiaussauzgauaziinnusiuamisinla aenadosiu
WNTPIWENAkazN AN BalanensTusEAUNS ey
ATeiBusu waluled VR ldldfiesgunsaiiedy widuuinnssudenagns Adududmiy
nstulnelumsysuasuguuuumsndatniSeunstulidiieonunfulinduiidussans imuagiiu

sonswdsuniasvesgaannnssulul 2026 nawiunisusmsdnns "Jadeuyud” (Human Factors) lu

[ =

d1Aty WeadaaudsBuliiuninensyaratauInsgILANUaen UgIEATeteIANT

aAUs8eNan13IY

PNMIANBIUALLNAUBLUININTYTINTUIANTT VR dmduiiniGeunsty vsen nsdu
e $9%0 () §Aeisaduddylumsofumenadsil

1. m3ananmzansemelyguasmanseuninuniounieinee

o v 1% [

a5 ISeT LU TnTsL VR thean "99719UMIALT Y IneensiitedAy dennass
naufn1seneteyan (Cognitive Load Theory) 484 Sweller (1988) FaosurgmsiitniFeulstineuso
VR ludunou Cockpit Familiarization way SOPs mastery fautiu unistiednszdoudeyaiugli
\ihgmnudiszezenneudieies Simulator 93¢ dswalitiniFsunstuananngmsfutoyaiAudadie
(Cognitive Overload) Wedpundafvaniunisaisiaesfidudenluades FFS 93¢ Johnson & Lee, 2025)

2. MIVIMIIANTANUATEALELAINATIAINNTYNARBDN (Washout)

Ussfiufihaulafe VR v "uiivaends’ (Safeto-fail Space) dsaenndasiunuiin
SesmuinisanazUsEans N1y (Yerkes-Dodson Law) IasuianssuiivaglitniSeuanunse
Ansllusziuaumudnivanzay (Optimal Arousal) mslel "aesiinaesgn” Tulaniaileurivanainy

1938911159 Washout wsemsiuanmdniseuaslta (Wilson, 2024) @sn1susmsauiasenidma
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lngnsetomaiiia anuesiulunules (Self-efficacy) muuulfaves Kolb (1984) Muinn1siseuian
UsraunsalnssasdreligiseunddndulauagSulofuanunmsalingalanau
3. MIensEAvaNTIauzLazaulaendelusseve

A5eAUs1eNaTLIRYIANNUADANINUIT NMTAAANNUTEUINLAEAIUAUATEAUNHIULIANT T

a

VR @onnaediuninfinues Reason (2024) wignfunislesiu anudanainaintdadeayued (Human
Error) laemse WathiFeulimnudiungludunauinggiy (SOPs) wumsininassie VR auedds
anunsausmsdnnmsnswennstuldluns "Sudaniunisel” (Situational Awareness) lonnTu Fudurila

o 1Y

diuasnudasadelunmstuiinsdulneliawddnygean (Alvarez & Davis, 2025)

4. ANaRRAFRIiULYILNLENAMNTTIAINS

Asfidumuannsinuinssaniaensufuaifines Roberts (2026) finuansnsdudutinsesiy
T,aﬂL’%M‘U%"ULUﬁaugUqumsﬂﬂammjssw Digital Training Ecosystem zjmiﬁwLﬁuaLmequfﬁmssuﬁ
dwiunstulnedslildfissnmniumalladunld widunsinmunesguanaiidesnisusyansam
gsmelddunuiiuimnsdnnislél (Cost Efficiency) uazns $nwiymaains (Human Capital Retention) #i3
Al iuesdnsléunndian

uinnssu VR Athiaueidu "gauden’ Game Changer) dwsumswantinduvesnmsdulne lag

Y]

nsldmaluladundudandonlossyninginuaffiduas (Mental State) waz Vinwsn1sUURNLIUEN

(Technical Skill) &e3zvinlignsinsgnaneen (Washout) anas wazlaundundaussaugnoudmsu

geannssunsiulusunan

performance Summary

Fiight Path

AN 6 NMsUsEIUNanaINTISEnmemAlulagnIuaswalau

1 a a1l YyaUssRvgaudaveide. OpenAl. (2569). https://chat.openal.
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JDLEUBLUZIINGIUATY

nsunauelassuigudulinistulvedidinainnsiduiissdldnunalulad lugnsdu

[

"Huiuuinnssumandnindu’ lddeyauasndngiun1aizinis (Evidence-based Training) 1ndudia

' '
v A =2 1

Jundau Feagdiwmannsluaunindnualbusuanistulng AuANAIM19EIAY LazNINIFINAIIY

U ¥

Uaaasdeseiuana Jelausuurn1sineusuiniseun1stumeuinnssy VR vesn1siulne LL‘le‘i'e]'E]ﬂL‘fJu 2

e

dunaneail

1. Yorausuugiitensiluldauais (Recommendations)

O JaauauusieuleunguaruIufUR (Policy and Practical Recommendations)

15903 "VR Learning Lab" nneluguelneusy usdn n1sdulve asinnsandadiufinnsy
dmsunisiingae VR iteliinideuaunsadndenisiln Cockpit Familiarization leegududase (Self-
paced Learning) vaztazanmunasuiiefondnaios Simulator 93¢ wasidumsasisanmuindoui
BerenaFeuiuvudumarldluiiuiivaonsy (Safe-to-fail space)

o nsysanmamalulad VR indudunivemdngesuinsgiu

msinsimuadlasnsiingae VR egsdnauluszes "Pre-Simulator Phase” Tngrimunlidy
Houlvrounisdiinluwedos FES iieliuladninGouynaudamiuusiuglutuneu SOPs fiugmu Feay
FrgannuivanonsUssiiuwazgnAnesn (Washout) liegradugusssy

o mstamienn (Content) Mlameianzasiugsdurasnisiulne

u*'.fmﬂiﬁmﬁaxLﬁmﬂizﬁw%quaqmmﬂﬁmiﬁﬁaaaam‘wLLméJauLLaz%umaumiﬂﬁﬁamumﬂu
fauazaveanisOulne 1wu Airbus A350 we Boeing 787 Taudanisiasadumanistuuazaunudud
HugrmufiRnaudn ilefiunnudueadeiuillisuingeumsdu (Spatial Familiarization)

2. Taauauuzdmiunsidelusuian (Future Research Recommendations)

0 msfnwifaliinmuuassadugys (Quantitative Assessment)

Tuoweaidesinsiumalulad VR 11493 mstimeinidedetmaniiewIouiounanziuy
nsUszAlULAESRIINT Washout seminanganini3suiiléfunisilndae VR uaznguitli3snisiinuuy
Fady iefuiulsyAnsnmuosutansauludada

O MSANYIATL Mixed Reality (MR) wagnsilnnnsvianwuduiin (CRM)
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msve1eveulnidelugnisldmalulad Mixed Reality iamnsanaunatun1sduiagunsal
P3adfunmaiiou WeAnwimansenurnen1sineusy Crew Resource Management (CRM) #3013
eunuiuseniiudusasdntudviglulaniaiiou

O MIANYINANIENUITITE MR IRIUGTINANUUABASY (Safety Culture)

[y

Asiinsidefnnunaletnieunguidunisiindreuinnssy VR Anlududndudszdinis

ilegimsaiagiduiuniiesuaiuaznisananua3saludiasudu denanen1ssnysnasguaIy
Uasnsdeaznginssunisinnisdulussezsenegnsls
Ua9NAYBIN1TIY
winnsfinnifasiauensouunfnuianssuiiferundululdBmguiuandaufon wifidee
ssydediinfidrdnyuosmsdnumilinwiolud
Usgnsuan naudegndvwinidn (8 vin) uazdninegianizyrainsvesuign mstulve drin
(um9) ity ﬁﬂﬁuwamsﬁmsnmmiﬂmmsaﬁﬂﬂagﬂé’wSa (Generalize) fiuanemsdudunioanntu
Aneusumstuduluviunvesdsemalnevieluseiugfiniald
Uszmsiiges msfnwridumswauinseuwnfauianssy (Conceptual Framework) 1agga
Tailéfinnsuhdunuuszuu VR (VR Prototype) a3aumageuiiutinideunsdu suiudszansamueduiaa
VILM fithiauedsnafasldsunsigaiususiiumsifodmanes (Experimental Research) Tusustoly
Usznisfiany suideuitidedaguannilldiiunsasiounuesnazUszaunisaidiuyanavos

Ya o

Alvideya Fae1atiend (Bias) NUsrauMsalanizyuana (Subjectivity) uif3deagaiuns Member

Y

(%
o w A

Checking tieandasniniudiiniu
Usensnd vsunaungranenisiuuaznssusesnnsgiu VR dmsunisilineusunisiudsey
Tug9Waul Tan1nunved CAAT WaZUIATFIUAING LU EASA 913iin15UasulUasdsdanananing

Wululalunisihnseuwndeildldassdusunen

LONE1591994

nsOulve $10 @), (2567). Neauanudiulsyind 2566, Fudude 19 wWwieu 2569, 990
https://www.thaiairways.com/en/about_thai/company profile/ sustainability.page

gudilnousumsulng. (2569). msnansiineusuuarvdngmsUss1d 2569. duduiile 19 wwneu
2569, 910 https://www.tft.co.th/
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