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Factor Analysis in Medical Education Research
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wnneAEnsAnyItulTIuIuNIn uteyalae
TuuuaaunIy (questionnaire) Nasn9¥uluainiu
& Ay Y = .
WBaMINRBINTT kazinnalUuAzLuY Likert scale
#2987 U The Dundee Ready Educational
Environment Measure (DREEM) @3l 50 A0
MIAATIZVHALELAAIAZLULAY AMUTI8T0NNTD
Asazaniuly @eiu Msdanguiileninddiuau
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panel of expert #A13011UDNAIN content validity
waz 95D construct validity A28 Fauvananae
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AzbuumuNg Nyt ladedu wenanildein
nqunenaINsaTialaeldaiilinseiunyae
Tui3ee construct validity lasmeamaiafdouly

laun Factor analysis

Factor analysis Aaazls
Juisnsadfiioansiuiudulswse
Jamardlunuuaauaiy lagsaungutorany
Fflenuduiusfulazenavzinursdosen 6140
Whngulalidle inlidesisviasunauazyssend
W enlddretu msadrsuUsus (atent variable)
TmitliZendn factor Swrs1zsiann cormelation matrix
38 covariance matrix vosauys Falgiinsdiune
A TngdefsUSinames varance fiosuausias

factor Lagiiansle SenAwmaniiin eigenvalues

SuunAny: 11 @Ay 2568

Usuunlaunam: 19 dswnau 2568
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MRUTUATINN: 10 nanAw 2568

LAY eigenvectors AUAU gmsTiltdmIuAI
fiarududou uwilusunsuadfvilvanusaduan
Aaiile aunisesunsegsinede eigenvalue
YosusiaY factor = SruufulsinasgIui factor thy
anunsoesueld Maulanaiildf Kaiser’s criterion
Tnafinisiden factors 7iil eigenvalue 11nA91 1
FulU Yanlden eigenvalue WazA1 eigenvector
azladneamuiudsdulszansanuduius
vosunaztannnuluuaay factors 58031 factor
loading Filguraanauniseasieluil Factor
loading = eigenvector x sq.root (eigenvalue) 11f
fido -1 to +1 Tormumdosdu (assumption)
vesloyad1msu Factor analysis fievadd 1. No
outlier 2. Sufficient sample size (ﬁi’m’suﬁg‘ﬁlmu
WUUEDUDIUAITHNINNIITDAIDINTIUIU 3 - 5
Wil wazdefanudilunnningiuau factors)
3. Interval scale 4. No perfect multi- collinearity
ANUNTOATIVADUANULALNEANVDIT Oy a T 17
ATILRN correlation matrix AU NIBITANA
awizlanld 2 35eeludeiu ldun 1. Test of the
identity of correlation matrix 1ng Bartlett’s test
of sphericity 819U p-value < 0.05 WAA4I"
winnzaulunisana factors wag 2. Kaiser-Meyer-
Olkin measure of sampling adequacy, KMO test
vanw partial correlation faust 0.6 TulUdoin
wineay Weds STATA: factor test (aunsafiay

WinAdatllaann Stata software center, ssc install)
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1. Exploratory factor analysis (EFA) R
il eelusuvasunufiadslniialufisalud
lassasslag

2. Confirmatory factor analysis (CFA)
Fuisfdudeuty dwduuuuaeunuiiilaseadng
DU

Tuittayld EFA Tneldedslulusunsy
STATA UanefI9819Usenau A2 basic extraction
method 7y default veslusunsufe principal
factor method (pf) lagWa15041970 common
variance (communality) fie3 e uduiusves

AuUT90 FedlANSHAUAIN squared multiple

=y

correlations (SMC) 353 ufifidefindnefiu iun
principal component factor (pcf) 14 total variance
LAAE LAY variance = 1 TuyndauUs 3981991
wdesndn pf warldiuteyadnuuteslalu STATA
command @adld pcf lugmves option WlUAe
A19819 Ui uusseInIAnIsis oun 18 20-item
questionnaire with 4-point Likert scale ¥ 2 -
noumndn Wends STATA feil

1. factor q1-q20 Fdsiildndn STATA
command: factor azuand output Humsndangu
factors W3anA1 eigenvalues Way factor loadings
veatamnuigluliusumuununuduius
va9n1sutana Widen factors fifiA1ve4 eigen
values>1 11t n13WAITUTIUI factors AUAT
eigenvalues n513auladnenl8n1sas1ensu
Tusenanednuau factor (x) way eigenvalue (y)
figenih scree plot yafinswiEmaaiinaenie
a;mﬁi%’ﬁﬁmﬁmumﬁﬂmu factors, STATA command:
scree plot

2. rotate, varimax @915 Adesialufe
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STATA command: rotate 1Uun15UsuA factor
loadings Farnuiu lAENITVLULAY vector VBl
factors 387dealduAevMInL UL RN
(orthogonal varimax rotation) liusag factor
Wudasyainiu (uncorrelated) e5ungeognedng
flo Wasafiugunmmisnssmansaufineain (STATA
14 varimax 10 default) e U5uluy partial
correlated Tnansnyuunuduyuumay (oblique
Promax rotation) Wiunmlumunseuit s
annilu STATA Tfld Promax Ju option diudly
nsulanavindegnsauyAtl Sanduvie
anALUIIAGD 4 factors (Figurel) lngtdanain
eigenvalues Aiflinnnin 1 windy output & uans
M99 factor loading ¥estoAIn1M (o) AN factor
fvuunuaruduiusud Wiendn 0.4 Tuly
Hueniinesousuld ehilaide 0.7 Fulu femisuan
visefiavnsauils) eteendn 0.4 luyn factors
Faemavanmnsafiadmeenls Tilh factort Tnedl
26.7.11,12,13,18.20 madsunatinauslinsie
factor Tnefounuilevnveandy iy fumsaou
waziasuly factors Amdefvhuuuideiu ileld
factors waaninsalrlusunsuaiaviseinnedeya
ATLULTEIAaY factor Fuulnalldsae Soni
factor scores lagldnannis regression method
FulUldmseii3adndusoldls Tuiidlded
STATA command: predict f1 f2 f3 f4 TUsATY
2z@319 column %’agmﬂﬂﬂﬂu dataset
NA5197 1 wansen uniqueness Tudau
column gavheulana Ao A1Avsuenay

LONANYAIYBITBANNINTIY DNAIGIANIINFUTUS
JuTedULBY WIBUUaNARUAUAT communality
Uued Fesdunalainnirdsieyaglian factor

loading g4
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Variable Factorl Factor2 Factor3 Factord Uniqueness
ql 0.1792 ©.5547 98.8726 9.2456 8.5946
q2 @.2237  @.e779  ©.2887 @.5120
q3 ©.2457 ©.5466 @.1229 ©.1874 e.5907
g4 ©.0017 -0.0185  ©.3798 -0.7675 0.2663
qs 9.0096 @.2462 @.39e8 ©.5206 ©.5155
a6 ©.7752 | ©.e417 -0.1197 -0.0633 ©.3791
q7 ©.2593  ©.0359 -0.0131 0.2705
g8 | -@.0705 ©.0684  ©.8849 -0.1154 0.1940
q9 ©.0217 -0.8143  ©.9177 -0.0746 ©.1516
q1e ©.2559  ©.2346  ©.3637 -0.1182 ©.7333
g11 ©.7921 | ©.6536 -0.6714 -0.0086 ©.3645
ql2 9.4887 9.355e 9.2852 -@.e97e 2.5444
q13 0.5348 | e@.e033 e.1774  e.e379 0.6810
q14 ©.2545  ©.4491  ©.1955  ©.3767 ©.5534
q15 ©.e436  ©.7654 -©.1120  ©.0338 ©.3986
916 ©.1318  ©.5247  ©.1565  @.e511 0.6802
q17 ©.373 -0.1822  ©.8051  ©.0692 0.3125
q18 -0.1325 -0.8164  ©.2406 ©.4047
q19 5.0453 ©.8357 -0.1437  ©.0236 8.2779
q2e ©.5580  ©.1263 -0.1254 0.3100
Figure1 faclor loadings aller orthogonal varimax rolalion
¥ a .
1ON&1991989 (References) 2. Shrestha N. Factor analysis as a Tool
1. Tavakol M, Wetzel A. Factor analysis: for Survey Analysis. Am J Appl Math

a means for theory and instrument Stat. 2021. :9(1); 4-11.
development in support of construct
validity. Int J Med Educ. 2020 :11: 245-

247.
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Abstract

Team - based Learning (TBL) is an increasingly adopted active learning strategy
in medical education. It is remarkably well-suited for 21st-century medical education, which
healthcare workers often challenge due to new information overload and require more than
just rote memorization. TBL fosters accountability, critical thinking, collaborative skills, and
communication through specific steps of learning - pre-class preparation, I-RAT, G-RAT, and the
step of complex problem-solving. Effective TBL relies on well-structured assignments,
immediate feedback, and robust team dynamics.

This review aims to provide medical educators with a foundational understanding
of the TBL approach. Understanding these elements is crucial for the successful integration
of TBL, enhancing student engagement, knowledge retention, and the development of

essential competencies for future medical practice.

Keywords: Team - based learning, medical education, Active learning
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Team - Based Learning (TBL)
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unAnga
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#1 21 FaupansiouT A IMeNteyanesnsunng M ulrainnuummauazfaenIs
Vinwentlaniinisviesdn TBL Fsduasuliiinanusuiagey N15AMGINING inyen159iey
$AY wagnsieans HiunssuIunsBeuinivureutaau laun MswseuiiaimiinneudiduS ey
NSNAGBUANINITBUTIBUAAG (FRAT) MIvaaauAIInTauvaIngd (G-RAT) uaztunaunsundaim
Pdudeu TBL Niluszdvsnmiesendenisesniuuianssumdamumsvideyadounduriuiiuasnain
- !
YDINUTUTIUNTY

[

=g ¢ A g v ¢ & o Y =2 & a Y Y
unenuilildnguszasdiielvienasdunmdlanudnlandnnisfneiugiuneniunisianis
Fouswuu TBL mavhenudlaesdusenauwmaildanudAyeg1sdwiansiiel TBL luussend
THliegnaszaunnudisa Faeteiiunsiidinsinveaisen nsaegveteiiaus wasnsimw

Ao & ° LY a o)
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Mé’ﬂﬂ’liLLaszﬁlwaﬂJaa Team - Based Learning
(TBL)

rouaziiilaides TBL 51an3aniungu]]
wilsilefinsAndutulnetnasminenitadeiive
Lev Vygotsky @sliauaylusimives The Zone

of Proximal Development 438 ZPD! (mwﬁ 1)

Technology and tools

Knowledgeable others

" What | can e
/ learn on my

\\
K own /
1
What I can learn with help o
~—__ (zPD) _

e _Beycmd my reach
AN 1: The Zone of Proximal

Development (ZPD)*

Lev Vygotsky Lalauauwuafnlun1sdnnis

U a YA = ¥
b S 3@‘U‘WWUWﬂ’]iVIQLiEJu&JﬂﬂEJﬂWWVIQu‘lUﬂ\‘iIﬂ
A A

Sleflflf i SrevvinaseminssER AL

Y
[ ¥

@ < o ] = ' = v
ViaeesiliFendn ZPD FausayyArail AT wAngaiy
dviannuanegeuddlindenasdesselinioy
L) v v o 4 1 A
wIeanszavnulvinadaenislinudiemas
5uMA Assisted learmning 38 Scaffolding ‘mqwﬁ
ZPD wagimafianisasuluguuuy Scaffolding

fusylevisionsiansiteu eliyiseuaiunse

Evaluation

Synthesis

Analysis

Application

Comprehension

Knowledge

AW 2: M3L38U3AY cognitive ¥83 Bloom?
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nsevindeeing q lasienuedategneie deasy
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'
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LATWAIUNNSAL AU

“golusluasSeudadumainvir v

¥

n13Buedeliuszansna adsldly

AunsEnvineeivenn liaasldnaniu

nsusseneLiomligGeu”

n3aeuAY TBL 81denannns The Zone
of Proximal Development wag Scaffolding 35
Aenana Al Haeumsinnaileg 1amangay Tly
nannnlufuduusnigEouamsadousliie
fnesegudn lnslawzlutlagtudugaiimsdum
Toyan1s 9 Wululdegazainsanss iaa
Turfesoutiy msndutnaiigaoulduusi
A3 I5N13ANIATIEY MTILUARARN 9 970
Usraunsalvestiaeu WelryEouRnnszuiums
TumsBousmenueaazanunsouddymiein

v

anduldnaEdy

wananil el laiugwensiams
aouuvy TBL faoudndufiazdoadlandnnis
Cognitive Domain of Bloom’s taxonomy Falet
AnAulugsU 1950 - 1959 Ine Benjamin S. Bloom

Y

nImIngINsAneIy eIy laguuinisiseus

#u cognitive sandu 6 szau (AWl 2)

] Cognitive Domain of Bloom’s
taxonomy

L1 1. onad aowdh

O 2. amnadnla

[ 3. msthenwsluly

L 4. msfmsnes

[ 5. msduasiei

[ 6. nsuszidiue
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Tud 2001 dulédinnsuiulss Bloom’s
Taxonomy iielaenadasiunisiseuluanissy
71 21 The Revised Bloom’s Taxonomy” Wasuulas
Tuaestsznisivg) 1éun 1) wWasuanunandu
Fnsen wu A (knowledge) wWaguluanunsn
e (remembering) IflowunszuIuMIEUS
flannsadowald 2.) Snsadudiduvesansszdu
Uuanlag version sl S1RUEEARBNTTUTELEUAY
(Evaluation) é"]ﬁusaqqaqmﬁulﬂumsé’aLﬂswzﬁ
(synthesis) aduiuanduasanfonsasieassa

(creating) kA¥TOIEIAARBNTUTHIIIUAT (NN 3)

Evaluation ‘\ f.a"“A
L]

&
\:\'J
Synthesis ™" ._.
posie [ o
K""“"""-”"'_

The Old Version

The New Varsion

A 3: The Revised Bloom’s Taxonomy?®

Uszdfvuag TBLY®

Tul 1980s Professor of Business WLiAg
UN1INe188 Oklahoma, USA e Professor
Michaelsen SsUnfisuinvauaiugen case - based
discussion frungarisew 40 Ay Tul 1980 LAnwe
finsrududsuiailifesaoudiBouis 120 au
lalanunsaaeuluuinle Professor Michaelson
HeanuAniaunsSsunsaeuli active learning
innty iemndunmindnfnuilutuSeuauelng)
LirpeiidusanlunseuiuarisnsSeuwuuiay

Tugelrin@nuiiamnutaiionlaeg19anda
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Professor Michaelson 39w TBL Lﬁ@lﬁﬁgﬁ'ﬂu
TowSaummunisaua1in InsUseiluamnunsay

VY

seyena Wuiiy uasdelitmsudtymidudon
nsdnddurastunoulunsdoumani el
dissuladianusuiageudedaes vieuluiy
nnauladiausaulunisiBeu JEvuaunsalasy
foyadounduldviuiinasdalomaliigGeuisiy

Todilonaaniuse (i 4)

4 h

Team-Based Learning Instructional Activity Sequence
(Repeated for 2ach major instructional unit, 2., 5-7 per caurse)

Readiness Assurance
Piagnosis-Frachack

Application of Course Concepls
Propaation
(re-dlasy)

E Asrsnmmummulm—}(— 14 hours ¢f cliss tme—————>|
| |

1 23 | |5 ?

’ Instructor Feedack
Writton Appeale (from teame)
Team Test
\ Individual Test /

Individual Application Oriented Activities

Study

AN 4: aPUTUMBU TBL Ua9 Professor

Michaelson auunamy °

18493910 Professor Michaelson Wi
AFn1siFgunuy TBL wnldlunisifeuaivigsia
UlATUNMTEINT UL NN I floainn1sAn
Tuanuinemansguamldnszaing TBL du
ffnenmlunisinnisiseunisaouliiulnfne
TuanvmsnsunmdMomanaiivatoUsenns
un msvhauduiindaduiladdyueivdn
4NN AUATUNNTANTATIET E1U1TOTANTS B
Asaoufutussurueive) Samneiuaaiy
fivpupaue1sdwazad A uinveuiiedan
nMassuiatewdsy hidwus ae. 2008 imth
TBL snlgluanvingmansgunineguunsvaty
fisluaiEni ylsU ooamside wagnaneUssing

ylan®
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TBL foazls

TBL WunsdamsiSeunmsaeunuy active
learning ¥llanilenfinisidud Seudugudnan
Inediaoudunumvuauunsaeuliogataay
JunsSeudmsulBeunguidniungulng TBL
THuuiAnuwuuLAgfuiesssundun1u (Flipped
classroom) fg adURINTTUNMIFEUTTULUUAUAY
TnglimsanevenitlemnanifdluiesSsuaeudu
nsthunewituS e InelvigSeufnwanmsenuy

aa = . ' v = v
1enas 3nte 138 online dyunanluvisassugnly
dmsunsviianssuagn laun nsuseyndly

v A A 1% o . .

Anuienazuidyvnlusedu application a4
Bloom’s Taxonomy wagilalonalviliseula

a o A ~ ¢ @ v o 7
@ﬂﬂi']ﬂﬂ‘UL‘W@‘NI@EJiJ@']‘U'ﬁEJLUuE‘JJLLUSuW

vinlufosdaudae TBL

wnanAsEnsaouLUUTBLIFLA

1. pruvimevesd e AL AtNNINg
Wurzreslaviun B nlidndnwauadnlemiies
deansnsahmsslulsznduasiinszils

2. sinwrluanissudl 21 Fesendunisviney
Hul msdeans msinndedadieassa

3. M3Bou3T93n ¥30 active leaming WAy
nmsidsiladumsasion vliRanszuIuns

= v &
LﬁEJUE‘VlEJQEJu

dquusznaunanvay TBLE
TBL Hdquusznaunan 4 Usenisasil

1. MIINUBazUSINSTIURE9saURaUlneld

a v oA

upasuiunESeu 5 - 7 AW Ndeuvianniany iy

AIUTNUFIY A NSENBUTY

2. mslasutoyadoundulaegesiuniad We

L@SAAUNTEUIUNTY -RAT, G-RAT Uay t-APP
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3. wiunsuA ey Ausedldivmpanieadiln
YUNBIITHTITY vinwy wavArdeuielsuiUam
luanunisalngdasulamiould welvaiuise
Uszgnaldivaniunisalasaiiiadulalusuian

a dl
INMTUsELELINITDY

4. viveutinAnwidiusiuuseiiiunisiany

YoYU IABLAUBLUEN WTIUTINLALIT IR NN

2Y19A319855A (constructive feedback) (mwﬁ 5)

Carefully formed and
managed team

Frequent and timely
feedback

Four key

components of
TBL

Problem-solving Student peer evaluation

2NN 5: drulsenauvianausyn1sued TBLE

YUNBUVDITBL®

TBL Usenaudae 3 phase 534 6 steps AN 6

Phase 1 Phase 2 Phase 3

v v
Pre-classroom individual ~ -RAT

study GRAT  Clarification
v
t-APP Appeal

51 52 ] 54 55 56

AN 6: TuRBUVDY TBL®

Phase 1: Pre-classroom preparation
Step1: Advance assignment/preparation
FuneuihifunisiwssudadmiunsiSou
dowsne TBL Wunawendilusou dedeunioy
FadfaounasyFou
Teacher Perspective:
dwudaouty duneuiifanuddnann
fodldnanazanuldlafiszesnuuunisaeulng

1531910
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o ANV ON WINTALANSUNSEDUAEND
TBL ventirnuwanzadlann Sasnliudnnsan
1NNIIAN dauerauese visadentauinndd

P A v vy a v
wilnadenuaganunsanseduliiiuedusiels

e dav learning material Tiunaula iwelu
Hissulafnwisienuiesnau den1siseunisasy

a dy = U %3 L3 =
mstlilamingaune asmuingussasAnisiseu

ﬁ’l 1 a 1 dl YV o v v
Wovnllenniiundfg Seuanansavianudilale
v LY . . < g v
AUAL84 learning material 9193zl utona N1y
Tun1susenauA@au AaUIALe ARUNITABUUDY
919158109 91919 walulagludaguuidiuidae
dl Yal 1 = a dl Y
wielndianuiiaula JUsuamunvauigiseu
ansaltnadnunliunnvsetesiuld el
THa1 1 - 2 F2las Raunsad@nulaasudiunay

a gj a

Seulutusey

e 9a¥1 Individual Readiness Assurance
Test (-RAT) wag Group Readiness Assurance Test
(G-RAT) i Multiple Choice Question 10 - 20 4
ILUU one best choice AMauAsnssiuingusyasa
msSeuiuailomngaeuladnwieuld (Validity)

LazilAMuLiBansege (reliability) A1010 RAT

a

siagUssiiiumsiseuslusesiu Comprehensive
13952AU 2 Y09 Bloom’s Taxonomy

e 7% team application question (t-APP)
Jidomaleiuzh il dufauuuy Extended
matching questions (EMQ) 3 -5 9 sjauseiilu
m'iL%‘EJuiﬁa‘gﬂuﬁzﬁu application / analysis /
evaluation n308glusesu 3 - 5 ¥8 Bloom’s
Taxonomy HaduAITITYN t-APP TiiAnuAse
(Validity) LLasmwmﬁmqq (reliability)

o dovhmssdmiutiuiindineu (i 7)

o uUsSaueandunaudn nquasduiu

5- 10 AU kaen group leader hivaselviriFeu
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a dy a vV 1 ] ¥
N19i3eu Ine Woyd lagliladnuwiniisuiy
Tumusing 9 Winniign

e §m3i1 Orientation TrSeulasunsiuis
IngUszasdn1siSeu AanssulunisiSeuwuy TBL
WAST D UWIAANATDINITIA A NMFIT UL TBL
WeelvdiSeuinTinveNsAnTEAUAS
Student Perspective

o {158ulA3u Orientation way learning
material LiteAnwAINaUITUITY HISHUAT
wsMwazd T M sun et Uit suuazly

FUSYUNADADINITUTEIUNILITNITBEUTBL

Key B [« A D D [=3 A B A [+

2NN T: 15198 uSUTUNNAIR DU

Phase 2: Readiness Assurance
\Hunszuaunsiesnuuuaniiefiazdudu
Aunsanverisoulun1su e wAnd Ay LY
Uszgndld Tngvialusag RAT THaanussanm 20-
30% vesnanluduFou
Step 2: Individual Readiness Assurance
Test (-RAT)

. GU"NL’Jaﬂu%u’uﬁauﬁm%’uﬂmﬁumaqﬂﬂa
T Bewi I-RAT 1w MCQ 10 - 20 o Hudeaey
Ussdiumnu$iuguiigSoudoadlareu o
mmi’hﬂ%ﬁmmﬂmzﬂu%umau application faly

o limsWnatuturouiinniull Tl
a0 10 - 20 w7 wagldouynlida learning

material
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o fonlutumeuiiaouslifonans i
nszawAmouLlaLiuAzuLdY I-RAT Saiduy
AZLUUAUTURAYOUTDILISE UG AL AL

Step 3: Group Readiness Assurance Test
(G-RAT)

o vidsauan FRAT ud htumeumsyszdiu
Anu3lagliiy vse G-RAT lniludeiuAndneuy
YDIUBABULANYALALITU -RAT 1AM INAmaY
asdudela lueygaliila leaming material
WunsBeudanniiion dneugavneidunisas
AULIUTINAUYBITIY

o Frnmildnanmnnnii LRAT iesan
poslinsafuneluiy

o lefliiiaSansuyndeudn Bivinnmsinae
AMEE Guide no.65 wugiia3esflofiazannsn

v a1 o

feedback §i3eulaviuiiindAneauvesiiunaugn

vsaly FupIeeilalifife Immediate Feedback
Assessment Technique %38 IF-AT (207 8)
] @ % d' =1 a 1 1 &
agnalsnmuealdiniodiouiindie o wu n15ad
1f1onws A - D wnuls
o JuiinAmauwfaztavadiaciuadlums
Uuindmeau hlvidaeunsuiniseuditlausiazye
% ~ a X 1 . . .
1NnUeuiadla Wethadluaig clarification review

o HasununzsuulBewnauludi G-RAT

IMMEDIATE FEEDBACK ASSESSMENT TECHNIQUE (IF-AT)

| Name: Tost No:

Subject: Total:

No SCRATCH OFF COVERING TO EXPOSE ANSWER Sell
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constructive feedback iferiiliAnnTWaILINAS
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Peer evaluation form-structured feedback

TAT 18T TAT

“What is the single most valuable

contribution this person makes to your
team?”

“What is the single most important thing

this person could do to more effectively

help your team?
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“When TBL is conducted correctly, there is little doubt that academic outcomes are

equivalent or improved in comparison to either lecture-based formats or more

traditional small group learning”
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ABSTRACT

Background: Clinical year medical students who tend to encounter poor sleep quality may hinder
academic performance and patient safety. This study aimed to determine the prevalence and factors
associated with sleep quality among medical students during their internal medicine rotation.
Methods: A cross-sectional study among fourth- and fifth-year medical students during the 2024
academic year who had completed >4 weeks in the internal medicine department. Data on
participants’ demographics, the Thai version of the Pittsburgh Sleep Quality Inex (PSQI) questionnaire,
were collected and analyzed for factors associated with sleep quality using logistic regression.

Result: Forty-four medical students responded. the mean age was 22.1 years, and females accounted
for 50%. The prevalence of poor sleep quality (PSQI>5) was 70.5%. The most cited reason for poor
sleep was academic stress and work at 56.8%. Students with poor sleep had shorter sleep duration
5.2+0.8 hours compare with the other group 6.6+ 0.6 hours (p<0.01) and greater daytime dysfunction
90.3% and 46.1% (p<0.01), respectively. Multivariable analysis showed sleep duration <7 hours
per night was significantly associated with poor sleep quality, adjusted OR 9.04 (p=0.03).
Conclusions: Prevalence of poor sleep quality among clinical-year medical students was 70.5%.

Sleep duration <7 hours was significantly associated was with poor sleep quality.

Keywords: Medical students, Sleep quality
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miwﬁ 1 Baseline characteristics of medical students

Characteristic of medical students

Poor sleep quality

Published online November 2025

Good sleep quality = p-value

(n=31) (n=13)

Age (years), mean+SD 21.9+0.9 22+1.1 0.29

Female 18 (48.4) 7(54.9) 1.00

Body mass index (kg/m?), mean+SD 23.2+2.8 23.1+4.0 0.90

Year level of medical student (n,%)

The fourth year 22 (70.9) 5(38.5) 0.08
The fifth year 9(29.0) 8 (61.5)

Comorbidity! (n,%) 9 (29.0) 5 (38.5) 0.72
Respiratory disorder 6 (19.4) 3(23.1) 1.00
Psychosis disorder 3(9.7) 1(7.7) 1.00

Current alcoholic drinking? (n,%) 2 (6.5) 1(7.7) 1.00

Drinking caffeine after dinner (n,%) 12 (38.7) 2 (15.4) 0.17

Late night meal® (n,%) 20 (64.5) 6 (46.2) 0.32

Bedtime media“ (n,%) 28 (90.3) 12 (92.3) 1.00

Duration of bedtime media (mins) 30 (30-60) 30 (30-60) 0.17

(median (IQR)) (min, max) (0,180) (0,60)

Bedtime media®> more than 30 min (n,%) 15 (48.4) 4 (30.8) 0.34

Dormitory (n,%)

Inside the hospital 25(80.7) 9 (69.2) 0.45
Outside the hospital 6 (19.3) 4 (30.8)
Grade point average, mean+SD (n,%) 3.0+0.4 3.2+0.3 0.22
Having a problem affecting sleep 21 (67.7) 11 (84.6) 0.46

Note: 'comorbidity are both respiratory disorder which total are allergic rhinitis and psychosis disorder

include depression disease, attention deficit hyperactivity disorder and adjustment disorder;

“current alcoholic drinking is a current alcoholic drinking within 4 weeks;

*late night meal is the eating food or meal or snack in 3 hours before sleeping.

*bedtime media Is media include television, computer, telephone, tablet and game console.

24




Medical and Health Professions Education Published online November 2025

A o v a v A | = P = al' 44' [N =
anwngiviliiiatgvinisueunduiinulesfie  (FUawil 1 fia JUamd 3) uazidlalailIeuiiieu

o

JaymnsSeusasnsyiaudiuam 25 au Geear  seinnguiu Biflenuusnsiuegedideddgy

56.8) WazUdunnaoudnuiu 11 au (Savag 25) (11599 2)

{ y o & a o LY ¢
sUAT 1 augivinbiiadymnisuaunauvastinAneunme

56.8
60
a0
2 25
N i 13.6
"" 20
' - 2.3 2.3
0 a A
N N RN 2R 20
&,\s %QQ & © S &
) Q OO (\Q &) N
N e .,3\'\@‘ o ni\r@ @\@
28 a8 A 2 ash &
& N & ®
ox\r\a\ N A
@& { o ¥ a U U =2 i
S B aweiviinAadynsusurduvesinfnwiunme
= = o ¥
sUn i 2 Jeginnisieunazineu uanadusesas
: ANUAIIATDINTTABY 20%
luszy 48%
< Toadnwmnanug 12%
‘ hanunvesy 12%
NSinSEURLNBLTURUIBV IR 4% MsWgUTILNULUIY 4%

sUn i 3 TynFewanasy waasdusesas

AspIUSUDINFLEY 18%

b
Taszy 6%

‘ BHuln 18%
\H8991NN5NDATIN 9%

25

InusneILDUEIY 9%




Medical and Health Professions Education Published online November 2025

! 4 il L3 o <
FUANT 4 uERIIRYATYRLUAALaIAUTZNaUIINMSUTELETY PSQI vastinfnwiunne

AT: nansznuRenIsAansIunans iy
du6: mslseusundy
#U5: MNITUNMUNIUDUNEU
aud: UszAvBranisuaundu
a3 svevhalunmsuouvduluunaviy
AIU2: SYEEAR AL UBUIUN ST vd LY.
@ul: guamnsueundy =

0 10 20 30 40 50 60 70 80 90 100 Lmummw,l,am;aaaz

dIU2: . .
¥ U3 . . FIUT:
: SEUTLIAGIUN b s ms | . :
L Auam| syeziaily o a6 nsly | wanszvume
. WUeU L |[Usg@vSmanis| sunaunis . R
ASUDUNEU L . | mIueundy . . euoUnaU |n1shianssy
uUNIETanay C UDUNAU UBUNAU .
L | Tluumazdu naneiu
uazAA
[ ] JEAU3 TULSS 2.3 6.8 11.4 0 0 0 20.5
SEAU2 Uunan 159 13.6 50 4.6 9.1 0 56.8
Ul LBnuee 2.7 40.9 34.1 9.1 79.6 0 15.9
sau0 Tayyvn 9.1 38.6 as 86.4 114 0 6.8
B 5961U3 JUuS 5261U2 U1UNA1 32Ul BnuBY seau0 Tudym

M1519% 2 Causes of the problem affecting sleep

Poor sleep quality Good sleep quality

Cause, n (%) p-value
(n=31) (n=13)
At least two causes of the problem 11 (35.5) 4 (30.8) 1.00
Learning and working problems! 17 (54.8) 8 (61.5) 0.75
Family problem 1(2.3) 0 (0) 1.00
Loving problem 1(2.3) 0 (0) 1.00
Friend problem 3(9.7) 1(7.7) 1.00
Roommate problem 4(12.9) 2(15.4) 1.00
Environment problem? 6 (19.4) 5 (38.5) 0.26
Health problem 5(16.1) 2(15.4) 1.00

Note: 'Learning and working problems include learning problems, ward working, preparing examinations,
writing patient reports, and preparing bedside teaching.
2Environment problem include the broken air conditioner, noise, disturbing light, and dust

disturbance.
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AN5197 3 Sleeping characteristics of medical students

Poor sleep quality Good sleep quality
Sleeping characteristics p-value
(n=31) (n=13)
Midnight sleeping 29 (93.5) 10 (76.9) 0.14
Sleep latency (mins), median 10 (5-30) 10 (5-10) 0.02
(IQR)
Sleep duration (hours), 5.2+0.8 6.6+0.6 <0.01
mean+SD
Short sleep duration® 29 (93.5) 7 (53.8) <0.01
Percentage of effectiveness of 92.3+9.3 98.9+2.2 0.01
sleeping?, mean+SD
daytime dysfunction® 28 (90.3) 6 (46.1) <0.01
Total PSQI* score, mean+SD 7.8+1.8 44+1.1 <0.01

Note: 'Short sleep duration is a sleeping duration less than 7 hours; sleep duration is the amount of

time between clock time of lights-out and clock time of awakening. Data of sleep duration

from 4™ question of PSQI.

“Percentage of effectiveness of sleeping calculate from sleep duration (hour) per duration (hour)

on bed *100.

*Daytime dysfunction is a person who is drowsy while driving a car, eating food or on activity,

has frequency at least once time per week

PSQI, The Pittsburgh Sleep Quality Index — Thai version.

WW9IA12% multivariate logistic regression Wuin

1.25 65.55 (p=0.03) (151971 4) Fdlainuprmduiug

m3ueulesndn 7 Piluwiedu Wslemaiamnm  seninedady (<0.7)

myuauiiliii Tneilan adjusted OR 9.04 (95% CI
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A151497 4 Factors associated with poor sleep quality in medical students

Univariable analysis** Multivariable analysis**
Factors
OR 95% ClI p-value Adjusted OR 95% ClI p-value
Learning and working problems | 0.76 0.20 - 2.84 0.68
Roommate problem 0.81  0.13-5.11 0.83
Health problem 1.06 0.17 - 6.30 0.95
Environment problem? 0.38 | 0.09 - 1.60 0.19
The fourth year level 391 1.00-15.24 0.04 1.79 0.35-19.05 0.44
Bedtime media® > 30 min 210 053-8.32 0.27
Drinking caffeine after dinner 347 | 0.65-18.47 0.14
Late-night meal 2.12 0.57 - 7.90 0.26
Midnight sleeping 4.35 0.63 - 29.9 0.13
Short sleep duration 1242 2.05-752 <0.01 9.04 1.25 - 65.55 0.03
Dormitory inside the hospital 1.85 | 0.42-8.11 0.41
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Abstract

Introduction: The residency training system in Thailand includes two sections:
training in regional hospitals and training in university hospitals. The proportion of training
in university hospitals is significantly higher due to their greater popularity. Understanding
the factors that influence the decision to choose residency training location could help
improve training in regional hospitals and increase their popularity among new doctors.

Methods: This analytical cross-sectional study collected data through an online
questionnaire from residents currently training in either regional or university hospitals
in Thailand. The study examined whether various factors related to the institution’s characteristics
and personal reasons were associated with the choice to train in regional hospitals.

Results: A total of 111 respondents participated, comprising 57 males (51.35%)
and 54 females (48.65%). Among them, 94 (84.68%) were training in regional hospitals,
while 17 (15.32%) were in university hospitals. Results show that a significant factor
influencing the choice to train in regional hospitals was lack of confidence in being selected
for university hospitals (p-value = 0.001). Other factors, including quality of the training
system, educational support, and work-life balance, were statistically significant in univariate
binary logistic regression but not in multivariate analysis.

Conclusion: A significant factor influencing doctors to choose residency training
in regional hospitals in Thailand is a lack of confidence in being selected for university hospitals,
which is a personal reason that cannot be changed. However, regional hospitals can improve
the quality of their training systems, educational support, and work-life balance to increase

their attractiveness to new doctors.

Keywords: Residency, Internship, Regional Hospital, Tertiary Hospital, Community
Hospital
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Introduction

Medical Education in Thailand requires
six years of study. After graduation, most new
doctors work as general practitioners for three
years to repay their scholarships. Due to the low
compensation and high workloads in community
hospitals!, many doctors choose to pursue
residency programmes or leave public service
after fulfilling their obligations. Only a few
remain as general practitioners in community
hospitals.? Another reason that influences
physicians to return for residency training
is their desire to become specialists with greater
knowledge in patient care or to work in a specific
field that they are interested in.

Residency training in Thailand can be
undertaken in both university hospitals and
regional hospitals, with a higher proportion
choosing university hospitals. This imbalance
often results in regional hospitals not filling
their residency training positions. International
studies have shown that factors such as patient
volume, instructor expertise, hospital reputation,
and the quality of the training systems influence
the choice of residency locations.®>™ Other
factors that may affect the decision of where
to pursue residency training include the workload
and whether it is heavy or light.” In Thailand,
there have been no studies that have examined
the factors affecting the choice of residency
training in regional hospitals. This research
aims to study the factors associated with the
decision to pursue residency training in regional

hospitals in Thailand, in order to use the findings
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as guidelines for developing the residency

training system in the future.

Methods

This study is an analytical cross-sectional
study that collected data from 1 April 2024
to 30 June 2024. The inclusion criteria included
residents currently training in regional hospitals
and university hospitals in Thailand. The exclusion
criteria consisted of residents training in fields
exclusive to university hospitals or specialized
regional hospitals, such as ophthalmology,
otolaryngology, forensic medicine, psychiatry,
etc. For sample size determination, G Power
software was used with linear multiple regression.
The effect size was set to 0.2, o = 0.05, and
power = 0.8. With 19 variables, the minimum
sample size needed was 240 participants.

The researchers collected data through
an online questionnaire using a 5-point Likert
scale to rate the importance of each factor
in choosing a residency training institution.
A score of 5 indicated strong agreement,
4 indicated agreement, 3 indicated neutrality,
2 indicated disagreement, and 1 indicated
strong disagreement. The questionnaire was
validated by experts in medical education
and was pre-tested with the target group before
actual use (validity testing). All collected data
were compiled in Microsoft Excel (version 2021).

Quantitative variables were presented
using descriptive statistics, including numbers
(percentage) for categorical variables. Normally

distributed continuous variables were presented
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as mean (standard deviation). Comparisons
between the sample groups training in regional
hospitals and those training in university hospitals
were conducted using analytical statistics
calculated with Stata MP18 software, employing
the independent t-test. Univariate binary
logistic regression analysis was used to determine
the relationships between the studied factors
and the outcome of choosing residency training
in regional hospitals. Factors with statistically
significant relationships (p-value < 0.05) were
then analysed again using multivariate binary
logistic regression to identify the true factors
associated with the choice of residency

training in regional hospitals.
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Results

This study had a total of 111 respondents,
consisting of 57 males and 54 females. There
were 94 respondents currently training as
residents at regional hospitals (84.68%) and
17 residents training at university hospitals
(15.32%) (Table 1). A total of 55 regional hospitals
across Thailand participated in this research,
along with 4 university hospitals: Khon Kaen
University, Chiang Mai University, Naresuan
University, and Prince of Songkhla University.
The residents who participated in the research
comprised 15 in internal medicine, 23 in surgery,
11 in paediatrics, 14 in obstetrics and gynaecology,
12 in orthopaedics, 24 in family medicine,

and 12 in emergency medicine.

Table 1 Basic characteristics of respondents (n=111)

Characteristics Number (%) Mean (SD)
Gender

Male 57 51.35)

Female 54 (48.65)
Age 29.62 (3.46)
Marital Status

Married 9(8.11)

Single 102 (91.89)
Training Institution

Regional Hospital 94 (84.68)

University Hospital 17 (15.32)

36



Medical and Health Professions Education

The results of the study indicated that
there are two factors regarding the charac-
teristics of the institution that were more
valued by the group training for residency at
the university hospital than the group training
at the regional hospital, with statistical
significance: the quality of the training system

and the educational support. In contrast,

Published online November 2025

other factors such as the institution's reputation,
the number and expertise of the teaching
staff, the number of patients, the complexity
of patients, opportunities for international
electives, and the statistics of board examination
pass rates were equally valued by both groups,

with no significant statistical difference. (Table 2)

Table 2 Factors influencing the choice of training location (institutional characteristics)

Mean Questionnaire Score (SD) (n = 111)

Factors Regional Hospital University Hospital  p-value*
(n =94) (n=17)

Institutional Reputation 3.68 (0.88) 4.12 (0.78) 0.059
Number and Expertise of 3.96 (0.84) 4.18 (0.81) 0.322
Teaching Staff

Adequate Patient Load 4.06 (0.84) 3.94 (1.03) 0.59
Complexity of Cases 3.86 (0.73) 4.24 (0.66) 0.051
Quality of Training System 4.02 (0.83) 4.59 (0.62) 0.008
Educational Support 3.97 (0.85) d4.53 (0.51) 0.009
Opportunity for International 3.84 (1.00) 4.12 (0.86) 0.285
Electives

Board Passing Statistics 4.21(0.81) 4.18 (0.81) 0.866

*The data from both groups are significantly different at a statistical level when the p-value < 0.05.

Regarding personal factors, it was found
that there are two factors that significantly
influenced decisions regarding the choice of
training location. Specifically, the group
training at the university hospital valued

work-life balance more than the group
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training at the regional hospital. Additionally,
the group training at the university hospitals
had significantly higher confidence in being
selected if applying for residency training at a
university hospital compared to the group

training at the regional hospitals (Table 3).
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Table 3 Factors influencing the choice of training location (personal reasons)

Factors Questionnaire Score Mean (SD) (n = 111)

Factors Regional Hospital University Hospital  p-value*
(n =94) (n=17)

Provincial Development 3.90 (0.92) 4.12 (0.86) 0.375
Proximity to Family 3.97(1.14) 4 (0.94) 0.914
Work-Life Balance 3.65 (1.14) 4.41(0.71) 0.009
Scholarship Conditions 3.77(1.18) 3.77(1.15) 1.00
GPAX Score 3.26 (0.93) 3.12(1.22) 0.593
Confidence in Being Accepted 2.86 (1.22) 4.29 (0.69) <0.001
to University Hospitals
Opportunity for Salary Increment 3.56 (1.09) 3.47 (1.23) 0.752
with Regional Hospital Training
Advice from Previous Trainees 3.69 (0.95) 4.06 (0.83) 0.138
Graduation from CPIRD** 3.27 (1.38) 3.24 (1.39) 0.933
Having previously worked at 2.83(1.33) 3.12(1.32) 0.411
That hospital
Publicity of That Hospital 3.14 (1.09) 3.41(1.12) 0.347
Opportunity to Become Staff 3.10 (1.34) 3.53(1.23) 0.218

Post-Training

* The data from both groups are significantly different at a statistical level when the p-value < 0.05.

** CPIRD refers to the Collaborative Project to Increase Production of Rural Doctors.

When all the factors were examined
for their relationship with the selection of
residency training at a regional hospital using
univariate binary logistic regression analysis,
it was found that four factors had a statistically
significant relationship: the quality of the training
system, educational support, work-life balance,
and confidence in being selected if applying

for residency training at a university hospital.
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However, when these four factors were
analysed using multivariate binary logistic
regression, only one factor was found to be
related to the selection of residency training
at a regional hospital: confidence in being
selected if applying to a university hospital
(odds ratio 0.18, 95% Cl 0.06-0.5, p-value 0.001)
(Table 4).
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Table 4 Relationship between various factors and choice of residency training in a regional

hospital
Crude odds Adjusted odds
Factors p-value* p-value*
ratio (95% Cl) ratio (95% Cl)
Institutional Reputation 0.46 (0.21-1.01) 0.052
Number and Expertise of 0.60 (0.28-1.25) 0.173
Teaching Staff
Adequate Patient Load 0.97 (0.52-1.80) 0.913
Complexity of Cases 0.41 (0.17-0.98) 0.045
Quality of Training System 0.32(0.12-0.81) 0.017 0.67 (0.15-3.05) 0.604
Educational Support 0.27 (0.1-0.72) 0.009 0.47 (0.11-2.04) 0.311
Opportunity for International 0.69 (0.37-1.28) 0.244
Electives
Board Passing Statistics 0.93 (0.46-1.87) 0.841
Provincial Development 0.74 (0.39-1.39) 0.346
Proximity to Family 1.03 (0.63-1.7) 0.9
Work-Life Balance 0.41 (0.2-0.86) 0.018 0.47 (0.16-1.35) 0.16
Scholarship Conditions 0.89 (0.55-1.44) 0.623
GPAX Score 1.05 (0.6-1.84) 0.862
Confidence in Being Accepted 0.22 (0.1-0.49) < 0.001 0.18 (0.06-0.5) 0.001
to University Hospitals
Opportunity for Salary 0.89 (0.53-1.47) 0.645
Increment with University
Hospital Training
Advice from Previous Trainees 0.56 (0.28-1.15) 0.114
Graduation from CPIRD 1(0.67-1.5) 0.987
Previous Funding Experience 0.81 (0.53-1.24) 0.339
with That Hospital
Publicity of That Hospital 0.75(0.44-1.28) 0.292
Opportunity to Become Staff 0.71 (0.45-1.11) 0.138

Post-Training

* Factors will be significantly related to the selection of residency training in a regional

hospital when the p-value < 0.05.
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Discussion

The selection of medical residency
training programmes reveals several factors
that influence the choice of specialty and
institution for training. Factors affecting the
selection of institutions for residency training
include the quality of the training system,
expertise of the teaching faculty, and the
number and complexity of patients is suitable
for learning®. Additionally, examination results
upon graduation from medical school are
correlated with acceptance into residency
programmes in highly competitive specialties®.
Regarding workload factors in patient care,
this has become an increasingly important
issue for physicians today. Previous studies
have found that factors related to workload
volume and the imbalance between work
time and personal life affect the decision to
choose residency specialties more in females
than in males’. Although increased patient
care workload can help residents develop
more skills, an excessive workload reduces
the time that residents have for studying and
acquiring knowledge®.

Currently, Thailand’s Ministry of Public
Health is attempting to encourage regional
hospitals to train residents in their facilities.
However, the preference for residency training
remains predominantly at university hospitals.
This causes many regional hospitals to have
insufficient numbers of residency applicants
to fill their training capacity, resulting in staffing

shortages for patient care services.
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Regarding the factors affecting the
decision to choose residency training locations
in terms of institutional characteristics, two
factors were found to significantly influence
decisions: the quality of the educational
system and educational support resources.
This is consistent with international studies™!*.
In developed countries, residency training
at university hospitals versus community
hospitals shows no difference in graduation
rates and knowledge acquired.* However,
in Thailand, university hospitals generally have
higher-quality training systems and better
educational support resources, which makes
residency training at regional hospitals much
less popular compared with university hospitals.

Concerning the factors affecting the
decision to choose residency training locations
in terms of personal reasons, only two factors
had significant influence: not having an
excessively heavy workload and confidence
in being selected for training at university
hospitals. This is consistent with previous
research which found that medical students
significantly prefer to pursue residency
training in controllable lifestyle specialties
(Anesthesiology, Dermatology, Ophthalmology,
Otolaryngology, Psychiatry, Radiology) rather
than non-controllable lifestyle specialties
(Internal Medicine, Paediatrics, Obstetrics and
Gynaecology, Surgery).” Residents applying to
university hospitals place greater importance
on not having an excessively heavy workload

compared to those training at regional hospitals,
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because in Thailand, regional hospitals
clearly have more patients than university
hospitals. Therefore, those seeking a comfortable
work-life balance tend to apply more frequently
to university hospitals. Due to the much
higher competition rate for university hospital
applications compared to regional hospitals,
those applying for residency at university
hospitals must have a high level of confidence
that they will be selected, which is consistent
with the finding of this research that the
members of the group training at university
hospitals had greater confidence in their
applications than those training at regional
hospitals.

When analysing the data using
multivariate binary logistic regression to find
the relationships between the various factors
and the decision to choose residency training
institutions, only one factor significantly
affected the decision to train at regional
hospitals: lack of confidence in being selected
if applying to university hospitals (adjusted
odds ratio less than 1 indicates that those
applying to regional hospitals lack confidence
in being selected if applying to university
hospitals). This issue of confidence in being
selected for university hospital training is a
personal reason that cannot be controlled.
Meanwhile, other factors such as the quality
of the training systems, educational support
resources, and creating balance to prevent
excessive workload, while not showing

significant relationships with choosing regional
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hospitals residency training in the multivariate
binary logistic regression analysis, did show
relationships with institutional selection
decisions in the univariate binary logistic
regression analysis and the remaining factors
that all regional hospitals can improve.

This indicates that to solve the problem
of a shortage of residents coming to study
at regional hospitals in Thailand’s healthcare
system, the quality of training systems,
educational support resources, and the balance
to prevent excessive workload—factors that
residency applicants consider important—
must be improved. If any regional hospitals
cannot develop these three factors, they
may have no residency applicants or may
only attract lower-quality applicants who
were not selected for university hospital
training. The limitation of this study is that
the number of questionnaire respondents
was fewer than calculated. This was due to
the data collection being conducted during a
period that was close to the board examinations
scheduled for medical residents, which
resulted in fewer questionnaire respondents
than anticipated. Furthermore, an insufficient
sample size may impact the multivariate
analysis of associations, as the data will have
high variance, resulting in low statistical

power and potential bias.'?

Conclusion
The key factor influencing the choice

of physicians to train as residents in regional
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hospitals in Thailand is the lack of confidence
in being selected if applying to university
hospitals. This factor is a personal reason
that cannot be changed. However, regional
hospitals can improve by enhancing the quality
of their residency training programmes,
developing educational support, and creating
a balance between work, learing, and personal
life. If any regional hospitals can develop
these factors, it will likely increase the chances
of physicians choosing to train as residents

at that regional hospital in the future.
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Abstract

Background: Student engagement is crucial for effective medical education, particularly
in simulation-based settings like Pediatric Advanced Life Support (PALS) workshops. However,
the dynamics of engagement during PALS training and the alisnment between student self-
assessment and facilitator evaluation are not well understood. This study aimed to evaluate
engagement levels among medical students in PALS workshops and to determine the agreement
between student self-assessments and facilitator evaluations.

Methods: The cross-sectional study was conducted with Year 5 and Year 6 medical
students participating in PALS workshops at Hatyai Medical Education Center, Thailand, during the
2025 academic year. Student engagement was measured using a validated instrument adapted
from the National Survey of Student Engagement, covering collaborative learning, cognitive
development, and personal skills. Facilitator also evaluated students on the personal skills
domain. Group differences were analyzed using independent t-tests, and the agreement
between student self-assessment and facilitator evaluation was determined with Cohen’s
weighted kappa.

Results: All 92 students completed the survey. Prior PALS training was significantly more
common among Year 6 students (p < 0.05). Year 6 students reported higher overall engagement
scores compared with Year 5, with no statistically significant (p=0.07). Subdomain analysis
revealed significantly higher personal skills scores among Year 6 students (p < 0.01). A moderate
level of agreement was found between student self-assessments and facilitator evaluations
for personal skills (weighted kappa = 0.563).

Conclusions:

Simulation-based PALS training was an effective platform for engaging medical students. Higher

engagement among final-year students reflected the impact of clinical experience and maturity
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on learning. Moderate agreement between student self-assessments and facilitator ratings
highligshted the importance of integrating self-reflection with external feedback to promote

professional development.

Keywords: student engagement; Pediatric Advanced Life Support; medical students;

self-assessment; facilitator evaluation
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Introduction

Student engagement has emerged as a
cornerstone of effective medical education
and has gained increasing recognition in both
educational research and practice over the past
decades.'? It is a multidimensional construct
encompassing the behavioral, emotional, and
cognitive domains, each of which is essential for
meaningful learning. Behavioral engagement
involves active participation in learning activities
and development of personal skill; emotional
engagement captures interest, motivation,
collaboration and affective responses during
tasks; and cognitive engagement reflects under-
standing, deep and strategic learning appro-
aches.> Student engagement influences
motivation and teamwork, decreases burnout,
ensures the quality of health profession edu-
cation and improves academic performance by
enhancing critical thinking.>"™ Recognized for
its importance, high levels of engagement foster
interactive discussions and active problem-solving
in classroom teaching and affect readiness for
professional roles.’®* This active involvement
transforms the classroom from a passive learing
environment into a dynamic space that stimu-
lates curiosity and motivates learners. Moreover,
early formation of engagement habits in class-
room settings primes students for simulation-
based learning, clinical reasoning exercises, and
patient care scenarios.

In undergraduate medical curricula,

pediatric resuscitation training is increasingly
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emphasized to prepare students for real-world
clinical challenges. Simulation-based education
has become an essential component of this
training, as it provides an active learmning environ-
ment that develops clinical decision making,
improves learners’ confidence, teamwork,
and leadership skills. This occurs in a safe and
realistic setting beyond what traditional lec-
tures can achieve.'*™'¢ Pediatric Advanced
Life Support (PALS) workshops provide high-
fidelity simulation training that equips medical
students with life-saving skills for pediatric
emergencies. These courses specifically aimed
to provide medical students with the knowledge
and practical skills necessary for managing pedi-
atric cardiopulmonary arrests through scenario-
based simulations, algorithm-driven decision-
making, and team-based resuscitation strate-
gies. 18 Within simulation-based learning,
engagement is paramount as it underpins
knowledge acquisition, crisis management
competence, and team communication. For
medical students, especially in senior clinical
years (Year 5 and Year 6), participation in PALS
workshops provides a critical bridge between
theoretical learning and clinical application.
Evaluating student engagement in PALS
training is methodologically complex but
essential for optimizing instructional design.
Assessment strategies include both subjective
and objective approaches. Student self-
assessment surveys serve dual roles as profess-

sional development tools and methods for
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subjectively evaluating emotional responses,
self-efficacy, and cognitive engagement.'?2!
Importantly, self-reflection encourages learmers
to critically appraise their own strengths and
weaknesses, fostering lifelong learning habits.
In a simulation setting, objective measurement
encompasses performance-based assessments
and adherence to algorithms. Facilitator evalua-
tions provide external validation and valuable
insights into behavioral engagement, including
classroom participation, personal skill, teamwork,
and leadership behaviors.?*# Feedback from
facilitators not only validates students’ self-
perceptions but also guides them toward targeted
skill refinement, thereby reinforcing the accuracy
of self-assessment and ensuring meaningful
learning outcomes. The combination of student
self-assessment and facilitator evaluation offers
a comprehensive view of student engagement
across all dimensions. However, concerns exist
regarding the accuracy of student self-assessment
in clinical training, particularly for practical
skills.'*? Measuring the agreement between
student self-assessment and facilitator evalua-
tion offers an additional dimension of educa-
tional quality, as concordance suggests that
students are developing accurate self-awareness,
while discrepancies highlight areas where
teaching strategies and feedback mechanisms
can be refined to strengthen engagement
and learning effectiveness.

Although the educational benefits of

student engagement are well-recognized,
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its specific dynamics during PALS workshops
and the agreement between student self-
assessment and facilitator evaluation remain
underexplored. This study aimed to evaluate
the levels and characteristics of student engage-
ment among Year 5 and Year 6 medical students
participating in PALS workshops, and to identify
the level of agreement between student self-

assessments and facilitator evaluations.

Methods

This cross-sectional study was conducted
at the Hatyai Medical Education Center, Hatyai
Hospital, Thailand, from January to December
2025. The study population comprised Year 5
and Year 6 medical students participating in PALS
workshops during the 2025 academic year.
Ethical approval was obtained from the Insti-
tutional Review Board of Hatyai Hospital (HYH EC
006-68-01), and written informed consent was
collected from all participants prior to enroll-
ment. The study was powered to detect a
difference in total engagement score between
Year 5 and Year 6 students, using a two-sided
comparison of means (0=0.05, power=0.80, 1:1
allocation). Based on pilot data with the same
instrument, an effect size of 0.58 was estimated
for the between-year difference. The required
sample size was calculated using G*Power
software, yielding 38 participants per group for
a total sample size of 76. The PALS workshops
began with a theoretical review of pediatric

resuscitation, followed by high-fidelity scenario-
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based simulations incorporating “mega code”
sessions. These simulations were designed to
enhance both cardiopulmonary resuscitation
skills and team dynamics. Immediately following
the workshop, participants were invited to
complete self-assessment survey on their
engagement.

Student engagement was measured
using The Survey of Student Engagement
developed by Ahlfeldites et al.?*, a validated
instrument that evaluates engagement across
three domains: collaborative learning (4 items),
cognitive development (5 items), and personal
skills (5 items). Each item was rated on a 4-point
Likert scale ranging from 1 (never/very little) to 4
(very often/very much). The original instrument,
adapted from the widely recognized National
Survey of Student Engagement (NSSE), demon-
strated established reliability, and a pilot test
conducted in our setting confirmed its internal
consistency, yielding a Cronbach’s alpha of
0.85. In addition to self-assessments, facilitator
evaluated each student’s engagement in the
personal skills domain during workshop activities.
After each simulation scenario, the facilitator
conducted an immediate debriefing using
a structured “Gather-Analyze Summarize”
approach.? Feedback emphasized three key
aspects: technical skills (adherence to PALS
algorithms, accuracy of interventions), non-
technical skills (leadership, teamwork, commu-
nication), and clinical reasoning (prioritization

and situational awareness). Students were first
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invited to reflect on their own performance,
which was followed by facilitator feedback.
This reflective discussion aimed to reinforce
learning and identify areas for skill improve-
ment. The session concluded with the facilitator
summarizing key learning points.

Data were collected through anonymous
questionnaires to ensure participant confiden-
tiality. No personal identifiers were recorded,
and all responses were tracked solely by anony-
mous study codes. Data normality was assessed
using the Shapiro-Wilk test. Descriptive statistics
were presented as frequencies, percentages,
means, and standard deviations as appropriate.
Differences in total engagement scores and
subdomain scores between Year 5 and Year 6
students were analyzed using independent
samples t-tests for normally distributed data
or Mann-Whitney U tests for non-parametric
data. The level of agreement between student
self-assessments and facilitator evaluations in
the personal skills domain was analyzed using
Cohen's weighted kappa statistic. A quadratic
weighting was applied to account for the ordinal
nature of the data, assigning greater penalties
to larger discrepancies in ratings. The kappa
values were interpreted according to established
benchmarks for agreement strength. A two-
tailed p-value less than 0.05 was considered
statistically significant. All statistical analyses
were performed using STATA software (version

18.0; Stata Corp LLC, College Station, TX, USA)



Medical and Health Professions Education

Results

A total of 92 medical students completed
the survey, achieving a 100% response rate.
The sample comprised 38 Year 5 students
(41.30%) and 54 Year 6 students (58.70%). Prior
PALS training experience was reported by 54.35%

Table 1: Student Characteristics

Published online November 2025

of participants and was significantly more
prevalent among Year 6 students compared to
Year 5 students (p<0.05). Academic performance,
as measured by mean GPA, was comparable
between groups (Year 5: 3.36 + 0.28; Year6: 3.27+
0.30; p > 0.05) (Table 1)

Characteristics Year 5 Year 6 p value
Number of medical students; n (%) 38 (41.30%) 54(58.70%)
Male; n (%) 8(21.05%) 23(42.59%) 0.031
Experience in PALS training; n (%) 6(20.69%) 44(89.80%) <0.01
GPA (mean + SD) 3.36 +0.28 3.27 + 0.30 0.638

Student Engagement Scores

Overall engagement scores demonstrated
a trend toward higher levels among Year 6
students compared to Year 5 students; however,
this difference did not achieve statistical
significance (p=0.07) (Figure 1A). Subdomain
analysis revealed consistent patterns of higher
engagement scores among Year 6 students

across all domains. The most significant difference
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was observed in the personal skills domain,
where Year 6 students scored significantly higher
than Year 5 students (p< 0.01). Trends toward
higher scores among Year 6 students were also
noted in cognitive development (p = 0.06) and
cooperative learning (p = 0.12) domains, though
these differences did not reach statistical

significance (Figure 1B).
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Figurel: A: Total engagement score by medical year, B: subcategory score by medical

year
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ations. This finding suggests that students
demonstrated reasonable self-awareness
regarding their personal skills performance, with
their self-assessments generally aligned with
facilitator observations. However, some discrep-
ancies were evident across individual items

(Figure 2).

Figure 2: Agreement between student self-assessment and facilitator evaluation in

students’ personal skills
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Discussion

Our findings revealed a significant
difference in engagement levels between the
two student cohorts. The sixth-year students
reported higher total engagement scores,
particularly within the personal skills subcategory,
compared to the fifth-year students. This
observation could be logically attributed to the
structured and intensive clinical training embed-
ded in the final year of the medical curriculum.
With greater exposure to PALS training and real-
world clinical settings, this enhanced clinical
experience likely enabled them to engage with
the simulation at a deeper level and with greater
emphasis on performance, communication, and
team-work. These results align with existing
evidence suggesting that prior learing experience
enhances students’ confidence level and
performance on clinical skills.">?*?" These results
suggest that student engagement may naturally
evolve with clinical training, and simulation-
based courses such as PALS can provide an
optimal platform tore in force these developing
competencies.

An additional key finding was the moderate
agreement between students’ self-assessment
and facilitator evaluations in the personal skills
domain. The weighted kappa statistic indicated
that, while discrepancies were evident in some
individual items, students were generally able to
reflect on self-awareness regarding their perfor-
mance with reasonable accuracy. However,

consistent with previous research, self-assessment
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alone is insufficiently reliable and must be
complemented by external feedback to guide
professional development and improve the
students' confidence.® Similarly, a study by
Ward et al. showed the theoretical value of self-
assessment, but its accuracy was poor.31 Our
results therefore reinforce the importance of
integrating self-assessment with facilitator
evaluation, fostering a powerful learning cycle:
self-assessment encourages students to become
reflective practitioners, while expert feedback
provides the external validation and targeted
guidance necessary to refine skills and correct
misconceptions. This dual approach is essential
for supporting the holistic development of
personal and professional skills. Effective
reflection and feedback are essential components
for medical graduates to develop professional
expertise and lifelong learing.® This is consistent
with a study by Stoilov et al. that highlights the
importance of facilitator feedback.?® Taken
together, these findings emphasize the educa-
tional value of combining self-assessment with
structured facilitator feedback within simulation-
based curricula. This study, however, has
limitations that should be acknowledged. It was
conducted within a single institution, which may
limit the generalizability of the findings to other
medical schools with different curricula, simu-
lation designs, or learning environments.
Additionally, engagement was evaluated
immediately after the PALS session; thus, the

results may not capture the long-term retention
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of engagement or skill application in clinical
settings. Addressing these limitations in future
studies could enhance the robustness and
applicability of findings across diverse educa-
tional contexts. Specifically, future research
could expand upon these findings by
implementing a longitudinal design to track the
development of self-assessment accuracy and
engagement over multiple simulation-based

education sessions

Conclusion

This study demonstrates that simulation-
based PALS training effectively engages medical
students across cognitive, collaborative, and
personal skill domains. Senior students showed
higher engagement, reflecting the influence of
clinical experience and maturity. The moderate
alisnment between student self-assessment
and facilitator evaluation underscores the
importance of combining self-reflection with
external feedback to support professional
development. These findings reinforce the role
of simulation as a critical platform for enhancing

engagement for future physicians.
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