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Abstract

This research article presents empirical findings and synthesizes new knowledge to
address a significant theoretical and practical problem in training evaluation, which is the
empirical paradox. This paradox refers to the inconsistency between perceived service quality
and learner satisfaction (Kirkpatrick Level 1) and the actual measurable learning outcomes
(Kirkpatrick Level 2). The issue has been confirmed by multiple international meta-analyses,
which highlight the limited correlation between Level 1 and Level 2, posing a major challenge
for training quality management in higher education institutions. Accordingly, the primary
objective of this article is to validate the empirical paradox and to synthesize “strategic
compensatory factors” in order to develop an outcome-oriented model of training service
quality.

This study presents lessons drawn from empirical analysis using quantitative secondary
data from nine corporate training programs conducted by Mahidol University International
College (MUIC) between 2019 and 2024. It applies an integrated conceptual framework based
on the SERVQUAL model to assess service quality dimensions, alongside the measurement of
normalized learning gain (Hake’s G) to evaluate learning outcomes at Kirkpatrick Level 2. This
combined approach allows for a more comprehensive assessment of both perceived service
quality and actual learning effectiveness.

The key findings indicate that although Level 1 scores (learner satisfaction) were
consistently high, Hake’s G values showed significant variability (ranging from 0.45 to 0.82),
thereby confirming the empirical paradox. A major contribution of this study is the
identification of a “strategic compensatory factor,” a theoretical mechanism linking the
Assurance dimension of instructors to learning gain through mediating variables such as
learners’ self-efficacy and perceived utility. These insights are synthesized into an outcome-
oriented training service quality model, accompanied by a balanced Key Performance Indicator
(KPI) framework. The model emphasizes the development of Al fluency among instructors as

a key driver of training quality and learning outcomes.
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ilomludaudalusazFuanmsesuisuiunuasnsounmsussidiuamninuinisues MUIC
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nsnseuLIAAVAn 3 dau iftelfAnAuEntamainnisuazneulandausimelugedda fed
[Level 1] wuapnauan 3 d@wu laun 1) n1sIninvlunanisussiiunanisineusuaes Kirkpatrick
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Vinwganudeya Minliaiunsadn Level 2 lognawsiugn sgdamalinisasmuiunuuysdveslssne
liussauaniugrsmaniud n1sUdsuriuannsinfisen (Reaction) lugmsianadugnsnianis
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Wigaaudianalase "n1suaue’ ¥3e "mnunenulunsdn” wililinisinauniuguasaiy
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U w.a 2562-2567 Tneflgasimnoiiiolinnesiaudiiusuasfodaudsseniedat aguninuins
(Level 1) ffunaansn1sisens (Level 2)

1) yaveyauazinTinmuUsvan
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- fuUsuadnsnsiieus (Level 2 - Learning Outcome): Toyaillavnuuunagaunoulas
N&IN158UTH (Pre-test/Post-test) §nuuIAIUIUAIUIATIA Normalized Learning Gain (Hake’s
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"~ Maximum Possible Score — Pre — test Score
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sewhadat Tnaaunm

- af @B anssaun (Descriptive Analysis): 19lun1511A1108 8573 (Mean) veefauUswdn
ﬁmm (Content Satisfaction, Instructor Quality, Hake’s G) LﬁaLLammwmmLasﬁmm Reaction-
Learning Gap \Jugnsauaz s'?iuﬁumiﬁwLauwé’ﬂgm@wi%’ﬂﬁmm Empirical Paradox

- msleszianuduiudidaand ey (Preliminary Statistical Correlation Analysis): 1%/
s avduiusuuuifiesdu (Pearson's Correlation) semineAniadsauiianaladoinens
(Assurance) uazAnad s Hake’s G 109119 9 1A59n13 M15TiAT Iz dvimd 1Ay n1snsiadey
13481573 (Exploratory Check) iileszyanudiiudidadunssionnhlugnisdansizs "Jedeume
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ToAUNULTIUSEIN®AIN 9 1A59N1sEneUsNUeY MUIC 8udiu Empirical Paradox 8g19daLau
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- Content Satisfaction (Reliability - Level 1): AYWULLRAEURY 9 Iﬂidmiqﬁﬂ 83.78%

- Learning Gain (Hake’s G - Level 2): Aadsvesiia 9 Tasin1segil 56.11% (Faeglunmsi
UUNWAWNINTFIUVDY Hake)

1) N15AA2IUYB9719A2IUUANA 1S (The Reaction-Learning Gap) WATANLE B9
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fauunnenafuiis 27.67 9aesaz (Percentage Points) ALUANA1LTsUsEdnluseduil
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959fn1u (Sitzmann et al, 2008) AL 891 snANSTA AT gadon 57 anrTugaudnwn
919 gyidsanuanmnsalunisudstuluszezenn esnudngnsildsuazuuuanuianelagandy
lailfarouuywdivinvsuisounannuidmnevesesinsgni

2) N1531AS12W LT 98 NV 991U VALYBURITNE1NS (Compensatory Power of
Assurance)

Tumeanaunu #an153LAs1RNUITR Instructor Quality (Assurance) lasuaguuAIY
fanslageanogiaiaiiion (afe 90.77%) Fadliuinfidoudarulindaussduralueuang
vosinensgunndufivay msTiengianuduiusidadifd swiulduansaruduiusidauan
fudaunsaszwinanziuy Assurance waz Hake’s G iilefinnsaulusziulasenis nuin:

- 1A59n157 &1 Content Satisfaction (Reliability) 51171 83.78% Wi fl Az WU Instructor
Quality (Assurance) g4n31 90.77% n&UilAn Hake’s G ganinALad o573 56.11% (4u lasen1s
Young LEAD Waz Lead Program Tul 2565)

- 1A$9n15% §1 Content Satisfaction (Reliability) qam"l 83.78% WA U ALY Instructor
Quality (Assurance) #1031 90.77% e719ilAn Hake’s G indaedssiu (W 1asenis Leadership
and Development Program éuﬁl 1/2566)
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Uaduyalyeiianagns (Strategic Compensatory Factor) Iﬁ&JLa‘Wﬂﬂuamumiiﬁﬁ%ﬁﬂqmﬁmm
luiasysal n3efitlam Content Relevance Gap (A w§dnasioish) Ingnsanunsaldanaundervy
g (Assurance) lumsuduuiunuaznszdumsiFeus dadunalnddaiidedldsunisduasie
lunseuuwiAnly

29ARMN TN | UnuMves "Uaderareidenagns” wazanun1sigangul

91nNN158U8U Empirical Paradox kagn1sAUNUNENFIUNTYALELTIUTETNY unAwil
JaflenuuazeSurenalnues "Uadevniweifanayns" (Strategic Compensatory Factor) Fadu
psdauslmififnadudedidavesmgud SERVQUAL waw Kirkpatrick wuudaiiy Tnefenulisadl
iielinsinauossdnuilmificnudnaudatu dwd 4.1 D3sjadunmsesuemstonuuaznaln
nshnuresladevneidnagnsluda jofnis

nstenuuaznalnuag Strategic Compensatory Factor

unaruiliaue "aanmineins' lugruzdaderaeidanagns disrunalunisoae
AINNUNNT03984941A Reliability (Content Relevance Gap) lagnalnnsaaiuevinea1un1ud@anig
Ugygywazaninen 2 Usens:

nalndl 1: MsUFuUSUNIBagn (Proactive Contextualization) wazn1sUsegndly Al Fluency
Proactive Contextualization A8AM1@11150%893M1NTTUNTTIATIEVAINABINTRNIENEIVDS
foulusiesousy uadldmmudernyuesmumedlunisusudsurdaifisniionn (Micro-Curiculum
Adaptation) faenadestuuiunmsviauasmesieuluiud nalndfauddygeaaluga Al
\losanInensfid Al Fluency awnseldiedesile Al lunis

- Rapid Case Generation: as1snsdifnwiviuasiouazfutiagtulasnsisdoyauazuuali
paasaaiAetostu Al luiiui uwuielinsdlfnuilegluvdngmsiienadas



MsasFuRANIUINIIAY N5 TN 14 atui 2 EunaAu-weeu 2569) 998

'
aa v Il @ a

- Real-time Data Pulling: Td9ayauuvuisvalninnunasdeyafdviaiieatuauyuniseiuse
yhlidonn Reliability flenalslauysaifanundefounsieatosunniy

- Expert Interpretation: finudeyananiemi Al asrstulffuanudideufoaidlade
wazthlulglaass

nalndi 2: nsaausegdlanagauneteunelyan (Cognitive Effort) lugadavia

AMAININEINSATAT 0sTug e (High Assurance) a319a213137519 wazadunavla
Tuiommadoud adunsnseduussgdalunaifeus (Motivation to Learn) uazilugnisasmu
AUnee1un1aleyan (Coenitive Effort) ﬁqq%u (Blume et al., 2010)

nsafunedmguifsiulsunsndauiiog demdanalnvaiye: unaudlidanses
uagtausuuzfanalndeujiAns (Operational Mechanism) vaanisuaiyeiignudndulneiiuys
unsndeu (Mediating Variables) 13anginssa 2 1 fimennsanunsanseduazaunuls:

1. Self-Efficacy (randosivlunuessonsiious): Iensaunmgsagldndnnisasunuy
Pedagogical Scaffolding fiktuarudnsaidn 4 (Small Wins) wazn1shifaudnideadisassaiud

(Immediate Constructive Feedback) #sagiiuaanieiulunuiosweEisouinmannausaseus

wansdemgluinueiidudeu (wu finwefieadestu AlDigital) ldd13a nsade Self-Efficacy 1
Duadiou "furumainine” fanausunuvesiFousoidomlmifionndiuin uaznseduli
WnwwsmANuneeunslaga (Cognitive Effort) gegn

2. Perceived Utility of Knowledge (n135u3Uselavivaanisunlulay): Tuvedl Content
Reliability 9199 aAu@nlvisl Ine1ns (Assurance) ansavalelalagnisasnanissuiie "
waznstluldldaie (Practical Value) srumaidonlsademifuaniunisaiaislutlagiu (Real-
world and Al-driven Case Studies) n155u$Uselesiifl daaudvinldfiousiug "annuneieiu
flasnuluduasanisyian” (Effort-Utility Expectancy) dafunalnddglasmsslunisduindou
19iA1 Hake's G qaﬁﬁu

uana N unumuesinensiia Assurance gdlugaRdviaiaddsuanmadudieneatoya
1ug TRwmsdaygyn (Cognitive Coach)' i naenasusinuaf Growth Mindset wosifi3ou d uluy
imuaiTivesinaurimenslyyiiulenalunsdule ﬁﬂﬁé’ﬁauﬁuﬁﬁﬂz%fwmuwmmzmw
ey Tiindu FudwiladdnllunsussquadndnisFeudiige

ANUNTBangelAia SERVQUAL uag Kirkpatrick Model

fidnAyAenisenseiunseunuAnduliauysal: n15ve1e SERVQUAL gnagnsnadns
(Outcome Strategy): UnAINE 4 L1 ua R Assurance (AMANINEINT) AITENIAtNTullf
\Fenagné A7 Auaunsalunisvale (Compensatory Power) Aoqas ouvesdis u q lun1s
Fuindeu Level 2 Fudunisiudsu SERVQUAL anmsiamuiisenlugnsounmmhaudsnagnsiidu
HAANSNITITus uag nnsad1easmuden Level 1 uag Level 2: Strategic Compensatory Factor
\Dududsunsnduiivaaud adeulosnaninuinisursnudiunadns nsiFousiuriase vinls
anunsaesueauduRLSidudeusazidutesifnves Empirical Paradox Megnaduszuu
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N1989AT2Y : LUUTIRBIRAAINUINNTHNBUIUTSaLiuNAEWS (Outcome-Oriented
Training Service Quality Model)

MnmIlATgiuardaunziosdaulu unaruidaunsiet wuusiassnuamuing
Anousuiisjaiunadng” Fadufaniiderdmivantugadnulunmsufsunisuimsnuninuinig
s Toell Al uaemaluladidvia Wudulsznovddnlunsduindouluna

EMaNT 1: n1sUSuIUABuFT Tandn (Decisive Metric Shift) faewmalulad msiUasusiu
971 Reaction-based QA lug Outcome-based QA fiasadumsysansmalulad:

1) M5t Al uag LMS Tunsauinuagdnsied Leaming Gain @01dugaufinuidesadu
Tu sruuiinamnealulad (Technology Ecosystem) fiusznausie:

- Learning Management System (LMS): 19 LMS ﬁ‘i@ﬂ%JUﬂ’]iLﬁU‘fljayJa Pre-test/Post-test
agaunnsgu

~ APl Integration: 13 ausia LMS U Analytics Tools 1t elwaruisarua Hake’s G log
onluili uazainuNadnsnsiieud (Learning Gain Report) Luuiealsl

- s Hake's G: foadinisfvuanasiaudniadeuiinaidaiau 1wy Hake's
G > 0.7 (High Gain) %38 0.3 < G < 0.7 (Moderate Gain) titeldlunissindulaghuaninin

2) N13Y TIN5 Level 1 kag Level 2 lu Executive Dashboard Q’U%Wimﬂ%’ Executive
Dashboard 7 wansnanzuuuaI LN snola (Level 1) wag Leaming Gain (Level 2) lugduuy
Scorecard fiauna n1suanstoyanIug Auazy 181wy Performance Gap fiinlugnnsdnduls
Fanagys Tnetiumstiasesii "anufisvelafigaiudamasio Learning Gain figedeniall

il 2: MuIMsAuaenndeadegn (Proactive Relevance Management) Ingld A
iilean Content Relevance Gap anntudadld Al lumsiinsizsiuazesnuuumdngns:

1) Al-Driven Training Needs Analysis (TNA) TNA GTamJﬁ'sJumﬂmiaaummquﬁws’aﬁllﬂqf
nsazideyarwnlvieg) (Big Data Analytics) lngld:

- Natural Language Processmg (NLP): 19 NLP iumi’aLﬂiﬂvwﬂivmﬂiuammmummuu1ﬂ
(Job Description Analysis) LLauLu@mﬂJaammmmmawamaaaaﬂﬂiaﬂm Lwasu‘u Skills Demand
e Skills Obsolescence Rate

- Predictive Modeling: T4Tutna Machine Learning lumsaianisaiwwildurinusiimaay
v1amely Lilelinsesnuuundnans (Reliability) finuusiugidesn (Proactive Precision) uaran
AUABIeINISAn Content Relevance Gap G?ﬂLLGiéfu

2) miu%mimmﬁwsjwuaaLﬁyam (Curriculum Flexibility) wuu Agility nananseaodly
Wu2AA Agile Curriculum Design Tagiin1sAtnunlassasienan (Core Structure) ﬁﬁﬂmju uazdlau
1@y (Modular Content) flanansadwanuseusuilasuldodissiniimn 3-6 ey Lileliiusions
WasuuUaseavalulad Tnslamnzeensdsiiedastu Al

w@mdnd 3: mslédadevaweidunalnndn (Leveraging Strategic Compensatory Factor)
Tuga Al nsasuluinensdenisasmulu Strategic Compensatory Factor 713 nanauunuLiy
Learning Gain:

1) Msauvinge Al Fluency ay Contextualization 90939810 N1 ADIDDNLUY
Instructor Certification Program ﬁi{:%ﬁju 2 YINYLunan
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- Al Fluency: nsldiadesiie Al Tumsua’ msasisde wavnismaumaudidudou
- Proactive Contextualization Skills: nwelunsifadsaudasnsvesd Fouludueon
(Real-time Diagnosis) waznsldannuidienyadusi (Assurance) Tunsuuusumdagn
- Motivational Pedagogy: Wnwrn1saeudiiunsas1e Growth Mindset waz Self-Efficacy
ilensedu Cognitive Effort vasgiFoulvigean
2) MIUSHUTUININTTIHATNTHIY Hake's G
szUUNIUTEdiuIneIns (nstructor Evaluation) Aeawdeululdinamidideulostu Level 2
Tnonse Tnglvinnuddnyiu Anade Hake’s G vesvdngmsiiineinsiviiavey msamuluinginsds
Fosgnuesindu Strategic Investment Minanouuvuialdan Leaming Gain wnuflagfiarsaniiieg
AziuumNianela (Level 1) lilgsaenumen
nsYsNaLEanagnsuaznnsiuuANsaURiarasuuAN (Strategic Integration and
Key Performance Indicator Framework) n151 Outcome-Oriented Training Service Quality
Model TWl#a3ssndudosedomsysannisnagnslusedvasdnsuagnisuiulassaiafdfanasu
&N (Key Performance Indicators: KPI) il oliiulainnsuimsdanisganimuinisivinisves
andugruAnuladedudnaisaiuanlaninnisinuisen (Reaction) lUgn1sianadns
(Outcome) ae9aLY Tl
1) M3dnlassaiiaeAnsiarMsusunuImeusuiavey nsufsuaunmaesiinisivue
unumArsURsseUTidalaLd MU mENan:
1.1) Metric Shift (115U5usf%30)
- mhguiuiaveunan: nuIsulsEiuAAIN (Quality Assurance) Lagmiigeu
walulagansaune (IT/LMS Management)
- unum: Suiiageulunmsimunali Hake’s G Wusasianadnsuinsgiu uasad
Executive Dashboard fiuanina Learning Gain mugjﬁu Level 1 Lﬁ@iﬁuﬂWiswaqwumaﬁa;g’ju%ms
9E19aUNA
1.2 Proactive Relevance Management (M3USYN3AUABAAGDTIIN)
- MIRENUTURAYRUNEN: NUIBIIUUTN1TIVINTT (Academic Services) uagAe/
meiniAgtos
- unum: Suiiayeulunisanidunis Al-Driven TNA kagn1580NRUUNENEATIUY
Agile Curriculum Design Tagiinsimumisseunsnumuiemlduas Wy NN 6 LABw) i olet
oyl Reliability geamiilaifioufuaudasnisvosmanaiinusluga A
1.3 Strategic Compensatory Factor (Jadeaieiganagmns)
- NUIBNUTURAYBUNAN: NUIBUNTNEINTUAAR (HR) wazAuSRRUIv N9
an1vu (Professional Development Center)
- unum: $uiinveulunisesniuy Instructor Certification Program 713 a1unns
%19 Al Fluency Wwagvinwy Proactive Contextualization tiel#ineinsynauiidnnrmanunsalunis
Judadevaweiienagns
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2) nsaushd ianasuvdn (KPI Framework) flanna

nsUssiuuszans amludenagnsdedld kel A3nlalu 3 szau W elisiunimsiues
anudnsalunistuiadeulina msnsoudidinnanumdn (KRl Framework) faunadiviuns
Uimsnanmuinsiineususuisaunadng

A15197 1 NSPUAIT

AUINNYUTUNAINS

[

ARAUNAN (KPI Framework) fiadnadinsun1suimsamnInuInIsiney

szaU KPI

#2730 (KPI)

Wvaneganagns

AR Wt

KPI 50U Input

Al-TNA/Job

ANAUNT TNA A28 Al

pgtpylasunaay 1 A5

Proactive Relevance

Description Analysis Management
Frequency
KPI 326U Instructor Al Fluency — nensuanvesmiangns  Strategic
Process Certification Rate L%aﬂaqméshumi%fusm Compensatory
Al Fluency Taisna Factor
85%
KPI 52AU Hake’s G Score ‘Uii@ﬂ'%agﬁl Hake’s G Decisive Metric Shift
Outcome (Aedesmalasanng)  lais1ndn 0.70 (High
Gain)
KPI 526U Gap Reaction—-Learning ANYOITNNTENIN 1589 Illusion of

Content Satisfaction
(Level 1) AU Hake’s G
(Level 2) a4 10% mal

Gap Reduction Rate Learning

nsiananvvaunalyielid usnsaiuisansisaeulain nisamulununinuinig
Wy azuuuaufelafige) lagnudasldidunadnsnisiSeusniald (Leaming Gain) agnadl
Usgdngnmasasely daduilaveimsuimsaunmuinmsiznslugadisa

G

wmwaﬁﬁmﬂwsﬁié’miqi’mqﬂizam‘iumﬁmeﬁl,%wszﬁi’ﬂﬁt,ﬁamauauaam’a Empirical
Paradox Tuu3unu3nstineusuresinendsunned uninedendfing dedunudfniidunsei
HuuniBeude msvimsdanisaunmuinistineusuiidaiiunadns (Level 2) fosendy Jaduvae

Wanagns Faldlymesrinuiiawelaluuinisiiugiu (Level 1) wihtu
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Jaiauauusiazdadnin
1. Faauanusdslfifuazdoezaanisuinsauninluga Al (Practical and Managerial
Implications)
1.1 n15Uf3un1sinnag Level 2 mg Al: Juimsantdugaudnuidesasululasaing
fugusumelulad (LMS/Al Platform) ielianunsatauazsienu Hake’s G lolneselula
1.2 M38N32AY Instructor Quality 1 uszisanau: n1samulunisiauineginsdes
yafuluivinwe Al Fluency uwagauansnsaluns Uuuium ieliinensansasimiiidy
Uaduvnivglogneliuseavsningan
1.3 M13U5uU53 TNA #98 Data Analytics: A15111A309ile Data Analytics wie Al 41y
unou Training Needs Analysis tiglin1seanuuumdngnsdinmmutiugndegn uazanauideses
A13LNA Content Relevance Gap
2. fasrfmBedvinisuasdatausuusiiianisiesanuuusiass (Academic Limitations
and Model Extension)
2.1 Fasriadeivnisvasunaanuil
unAdnnistidunsiiessdiidedsedndanyadeyanieniism 9 Tasinises
IedeunA uningrdouiina (MUIC) dudunisiiesiziluuiumanig (du wuvdngnsms
vimsdanisluesdnsvualug) dadu aruannsalunisazudneds (Generalizability) TUaniu
w3oUszLnnvdngnsdu 4 Fegndnin uaznisulauenadnsANALWUS EIn Assurance Lz
Hake’s G \uifins wéngrudsdrsandasdu vy lalldnsigadanuduiusiBsanvg (Causal
Relationship) Mldusinriunsesnuuunununiimsmuusiudsasuiu
2.2 farauauunBeirnsiianisdesanuuusiass (Academic Recommendations
for Model Extension)
W BLA LA 1Y 09719M19T 1T UaE N TEA U Outcome-Oriented Training Service
Quality Model fitiauslwanysal unaanuiiauennsgnisfnvidaisanisluouian (Future
Scholarly Studies) il
2.2.1 msfigadanuduiusifenalndieluinaad a7 Susau (Mechanistic
Relationship Verification) in3w1nslusuianaisviins@nuwiilosausindeyasedudiFoudu
swyana wagldinata Tuaaunislaseadns (Structural Equation Modeling: SEM) Lilemsiaaeuin
Self-Efficacy waz Perceived Utility of Knowledge vhutinfitdu sudsunsndu (Mediators) o814
umensnuiauellungquivield
2.2.2 NM3ANYWTRUIB U8 UTIMAADY (Quasi-Experimental Comparative Study)
msfinseenwuunsinuidadlsudivludnuae Quasi-Experimental Desien @lifiailuniside
\Bemeaesiifesueaiosssumnliteyauuulseydan) ilewSoulfioud Hake’s G szminangud
Wenslasunsiwuvinee Al Fluency aeantun1svin Proactive Contextualization fiungumiuay
diefigaisiualunssavevesdadod
2.2.3 NM3YE18VOUANTIANAE Level 3 uag Level 4 fd8 Al-Tracking A33dN13
20NUUUTTUUAAANUNATZEYE1 (Longitudinal Study) taeldia3 nadiofdauay Al Tunisfinaiu
wainssunsUFTROL (Kirkpatrick Level 3: Behavior) vesfi3eulussdns Lilensivaeud Learning
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Gain figstuniladernmeiianagnsi dewasio nismelourudlugnisufofnuads (Transfer of
Training) WATKAINSN 953N (Level 4: Results) agaidddgynisly

2.2.4 msfnwndsnunmiiiovhanandilangdnssuianagys (Qualitative Study
on Strategic Behavior) m3tinsdunvaliiedn Inensifinadns Hake’s G gegn Lilenonasdnauy
WA ey NOANITUNITABULALINATANITAS 194593919 (Motivational Pedagogy) A4 lun1svi
Proactive Contextualization wagn13nseAu Cognitive Effort vasieuluvionsuuageaziden
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