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Abstract

Objective: This paper aims to systematically evaluate the differences in multi-level effects between
blended learning and traditional teaching methods in pre-service first-aid training for healthcare
professionals based on the Kirkpatrick four-level evaluation model. Methods: A prospective ran-
domized controlled trial was conducted. A total of 96 newly recruited healthcare professionals were
randomly assigned to an experimental group (n = 48, receiving blended learning of online micro-
lectures + offline real-time feedback workshops) and a control group (n = 48, receiving traditional
classroom lectures + manikin practice). Evaluation indicators were established according to the
Kirkpatrick model: Reaction Level (training satisfaction questionnaire), Learning Level (theory test
and OSCE skill assessment), Behavior Level (standardized simulated emergency scenario score at 2
weeks post-training), and Results Level (clinical first-aid confidence score at 1 month post-training).
Results: The experimental group significantly outperformed the control group across all Kirkpat-
rick levels (P < 0.001), with Cohen’s d effect sizes ranging from 0.83 to 1.37. The largest effect size
was observed in skill acquisition (d = 1.37). Online learning behavioral data showed a median mi-
cro-lecture viewing time of 38 minutes, a first-attempt correct rate of 87.6%, and a moderate posi-
tive correlation with skill scores (r = 0.56, P < 0.01). Conclusion: Blended learning is significantly
superior to traditional teaching across all four Kirkpatrick levels and is recommended as an inno-
vative model for pre-service first-aid training for healthcare professionals.
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1. 3]

Bt B SRR S A2 B3N ST A D R REPEZE IS . R Seit, EERRREE R A BN BRIEZ) 350 /5
1, B350l 52 5 (CPR) S it 4 L2 AN [A] FEl S AN [X 22 57t 56 35 (2%~65%) Tt RO BEREAS IRl 2 A v
FEPUE I RBERERT[1]. 2P, B AR R R G S B0% I SN e i 8 PN A BT 1
M ZIAAT[2]. SRT,  BIRTIRFUIE N B AR #0R B RN ) SC s I B, WM I “ A A R 2
WERNZZE . BIBCREA R BN Sk, i Bl R g skt 5 1e[3].

LT E N 2RI L) “CRE YR + SRR AR SRR IR E R 128 R IR AR 2 AT
oA N BRI H—, PSS SRBT . f£5 CPR IS RGN 1 /N, SRBEROR L S B
SRAEIE 30%. M=, NI #. AR AR RN [ A28 R BRI AR, 5 5IRSMEIA
FIA R, SRR SRR AE[4]. =, SRR B ARG, —THAIN 2,745 L5 R R SLRA BoR,
&4t CPR HilllJG 3~6 A, IEFHIZIEIRERI R R AL 40% [5]. HPY, PPOARE—. HHTPFOrE i
5 B AE S PR 25 S AR el B R T, SR AT A I PR S FH BE 70 8 R GE I PRAG 6] o

][l
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{2077 2] (blended learning)Ki 25 _E [ 3252 5] 528 PR SCEA LA 15, FE LR 20H YU O W H
RS WTFC R BLTH SN B B 2 TR BB AN B A R T %8 Abuejheisheh 55 (7] R 41454 1
TR SRS AE RN R OR B AN BE 2457 AR T4% 48 077%; Ocampo Cervantes 55 (8] RS LRIAIIN T 23 Wikt
T, AESHRE R E L MPKP . SRe R b =0 S i #es A R0 (9], S, B
AFRAFAE=EAL: — BN TR, SR T RBZEME B, AT MRS RER
EEIEER D R BIIA T E, BN B ILERAS, BN ERE AL - FEEA S, X
Wl Pt RN R Z 2 RE SRR R RS0 T A TE (3]

ik, AHEFCR FBEN O IR BT, BT Kirkpatrick P42 U8 R G0 VPN IR A 20 I FE B3 N D S AT =
ROFIN PR ZZRECR, I—RHMMZOERBE: (1) BERFAILHE Kirkpatrick &2 AR TxE4L: (2)
RAEXFINRITB LIS . ARSI GATEIL ., 2 &S5 B 5 Jdoe iy Bt
SCHEHEZE:  dA RN AT BV AR £ R A T B AR DA RN AT s 20 T 0 o BV ) A S 5% 8 4% X 1
FERERIRBEIE s B 3R e B Ui TR & 3Q8E ST i a2 B RIS AR R I =B B R [10].

2. ik
2.1. FREBI

SRATRIWETE. fut, BENLXTEE . VEAEH EBET . fedif Kirkpatrick PUJ2 AL BB VFAT 4 4
22. MRHR

PIN 2025 FER =P LEAERHNIU 96 AEES N . INFRUE: (1) IRREA . PR
A5 (2) BEAERFER RG SR I(<4 /N (3) 2B MG R B 15 o HERRbRAE : (1) TE R S22 20%:;
(2) ¥E4H 2 BLS/AHA iE$.

23. AR

i Fl G*Power 3.1, HUXURBMOZFEA t K30, o=0.05, KEIRLAE 1-6=0.80, RN FE d=0.60, FF4
WAKTE 45 No B 10%/0i7%, RN 48 4, L1496 .

24. FEILSE®

HAZ S HEAIT B EER I RENL S 3% 11 o BE, A% 7 5 1 AN 32 W5 B St 70 T PR »
ToVEXS % G BOT S B VE, HEREE 5 BRG0G0 AN G (3 A AR S A7 i) o

25 BELAR

Table 1. Comparison of two sets of teaching schemes

= 1. MEHFFH R

B XTHRAEGH ) LIHBEREN)
FIIRALTTIN PRA PPT PHZ(4 1) 2k FR@ ), B EEEmTE
FIINAY oL FOT 1 2 1) 2 E KIS, >80 M EN
Hifie s FOmI 7RG RUATA fife + 22N R RUBRAL
252177 5 [ E DN 2 Zh + I + SR R
AL O 013k 50T WAL + NS + FEEVT
ENERT ] Hit 4 WEfE 8h b AWE T LEY 8h
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PILH LIS 2RI 24008 12 22 (L3 1), WS CPR. AED i . UEMEBHARR: . 1bifadl. B
BEs, SHRAMEGHE): 4 AR HFZ(PPT + W) + 8 AT (4 6 N, WEHHIA, #
PR AT T3k S 5ty SEBREH (TR AT NEE D). 4 S0 28 A6 MU, 6~10 2r4i/AS, & ahim 586l R4
M >80 ZMHEN) + 8 A28 TAEY(f341 4 A\, Laerdal QCPR SZif Sl N, WifE: RHISA 2'—
PHE 5" 3AE 108 [k S >S5 8, BHRE 3 #8). FTH BUNHZ 4 /ANHAREL BRI, B
G A — 2 93%.

2.6. MM ERR(Kirkpatrick $8)) (38 2)

Table 2. Evaluation system based on Kirkpatrick model

% 2. ETF Kirkpatrick BRI EIFNIER

B % '8 WETR =i iHgY
Level 1 R FiJZ W B 5 4EE RS &) a=091 B4R
Level 2 2% 5] 2 - 1R HibE R HARLZRE MR 53 100) a=0.87 BiljE24h N
Level 2 %3] 7 - Hifig e OSCE #feEZ(WEE) ICC=0.92  ¥ilJG24h W
Level 3 17 42 HIBAME 51T v ke WA S SR B AT i — 3t 93% G 2 4
Level 4 Z5 532 [FZRERN 3BETEERG R) a=0.88 BillE 1A

2.7. G ERH

KH SPSS 27.0. ELAF R X +5 Kox, AN LECR MO FEAR ¢ f 38 (E M Levene 5 Z 55 TR
SRR 2 K05, BN B Cohen’sd (0.20 /. 0.50 H1. 0.80 K)o LIRS A BEAERSNZL
N EHEAT ANCOVA. MK a=0.05 (RUE).

7
3.1. MRWMRANSELFERLLR

AWFFAEGIN 2025 FEER = HHEEEEROTNIRES AR 96 4, RHBHEZERIE 5 E
SEG2H (n = 48) FIXTHEH (n=48). 42¥6 96 LW AR FIYTEM 1 12 A0 158 BEIG I URFE . £ 5 RIS % 1%
(PN OSCE HRe % %) #illja 2 B S oPG LG IIE 1 AN ARG RAE, Johi@biigek
B, BIEEEEN 100%.

BRI R BRI FR 3), PRATEFES . MM AR, BRI AL A0 S BEAE CPR Bl & D 77 THI
BTGt F 2 573(P > 0.05), REUBENL AT, W% RERIEE A - B RIFAI AT LuE: .

H

Table 3. Comparison of baseline data between the two groups of study subjects (x £ s /n)

2 3. FAMENRELEREER(X £5 /)

EL2 SELIO4H (n = 48) XF R ZH (n = 48) t/ A P1E

TR (S) 23.6+1.8 23.9+2.0 0.768 0.445

PRI (340 12/36 14/34 0.195 0.659

B SEAY (BE A/ /B ) 10/32/6 11/30/7 0.205 0.903
BEAE CPR 5l (/75) 8/40 6/42 0.333 0.564
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32. RNME: HIIFEREL

B8

SN JZ VAN R B 4 T4 P % 1) (Likert 5 Z00F4Y) [11], TSR G MR K. ZIENH
Cronbach’s o REUN 0.91, K ME A RGNS —BIEEE. Wik 4 P, SSRAEHRE LSS L
BE T AR (4.68 £ 0.45 vs 4.12 £ 0.61), HIAIZEF N 0.56 77, BAmEGIT = EEM (= 5.086, P <
0.001), #(NE Cohen’sd=1.04, EFIRMNIKFo 7ELYERE Ttk rh, SRt 35 0 T X A (P <
0.001), Fert “# a5 07 LR 4SRN S R (d=1.12), “PNZ R BN S R PE” SRR RN &
R IMEATSIE B &5l KK (d = 0.89).  “22 2 IR JJ N DGERIEUR 7 4EFE(d = 1.00)F1 “ B $% 2] fig
JI5RA” YERE(d=0.97) M RIVE K IAN Z R, “La BRI RN & 0.79 (PR R
Ri)o LRI, WEREIMUELMFEEE LR TR, BRSO 2 RS S XA g

TR

Table 4. Comparison of training satisfaction evaluation between two groups (x +s)

4. RAFIIHBEEITMEB(x +5)

YRz IO (n = 48) X} HRZH (n = 48) t1E PfH Cohen’s d
A S Uy WL 4.71+0.46 4.08 +0.65 5513 <0.001 1.12
PR 25 I P ISR 11 ST P 1 4.79 £0.41 4.35£0.57 4.327 <0.001 0.89
IR 77 A A 4R EOR 4.65£0.52 4.02£0.73 4.871 <0.001 1.00
H 3% I fe ik 4.60 £0.57 3.96+0.74 4.726 <0.001 0.97
ZRE G R R 4.63+0.49 4.19+0.61 3.837 <0.001 0.79
BAEs 4.68 £ 0.45 4.12 +0.61 5.086 <0.001 1.04

33. FIB: EPAREHREREELER
2R AR ER IR A OSCE e LM TN 5), WERRNLE WG 24 IR SER. FIRIK
%) Cronbach’s o 5 0.87, FREEMHINEE ICC 4 0.92, FHIEM TERER RIFHNEE.

Table 5. Comparison of evaluation indicators between two groups of learning layers (x £ s )

5. MEF I RITNIEREEE(X £5)

LD SZIH4H (n = 48) SR = 48) t & P1E Cohen’s d
TP Y SR 86.37 +5.12 79.85 + 6.43 5.482 <0.001 1.12
HiRERAE St 89.52 +4.76 81.23 +7.18 6.715 <0.001 1.37
HSANRRES AT : AR5 A 86.37 £ 5.12 43, WTHRZA A 79.85 + 6.43 4y, SLib4H &
WL 6.52 7o MOIAEA ¢ IS BoR IR 2 R A S E S B (= 5.482, P < 0.001), N d=

112, JB T K. X —45 BRI A IR T AL 7 AT 3, & ERnRm T ER
WU REIE AT B Bh T2 0 B8 4 b B 4 RN B AR SRR i

TR BB RS : 9296041 OSCE iR #4433 N 89.52 £4.76 4, KR4I N 81.23 £7.18 4y, 4llfA1%
5 8.29 73 MOSTEEA t K096 R Z N R Z(t=6.715, P <0.001), N &E d=137, HEFEIENIERT
RN R X — RILEA BRI SR N A I R E R THE R BN R . 456 308 = AT
PrfE(d > 0.80 AKRLRL), d=1.37 R\HHRREKPIIZEE CLRR T “mEREREbRE L K.
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SCIR AL %5 E BRI R VEME AL IR R br b, X 52T TR % 1) QCPR SEI 1512
BH VMR —— 125 B e R SR e R BE . A0, i S [ 5 S0 B AR b, A2 B e 8 PR R O 4 1E
17 9 2% o
34. THE: BIUGREARILER

ITRIZVEM TRAIES G 2 BT, it “ATseis s p 2R (in-situ simulation) 5 , R bR
A SR 5 (0 IEBR AT B\ RO B 4% % A I BT AVME 525 B 47 NRETT. 5 AL B S A S K
WG — AT NG RIATIT Sy, W B — B IR 45 RN 93%, RUIWFHr AR ENEE.

Wi 6 fin, LA B4 E TN 90.14 £5.23 4, WHEALNY 82.67+7.45 4y, AN ZEAE Ny 7.47
Iy o JSTREA tH 56 R 2 R B S E ST A 8 M (t=5.638,P<0.001), HNE d=1.15, BT KM,
EARRIENZ, 1TNERNE( = 115) BRI T B R RE ¥ 2 2 = 1.37), (B RFER K, £
VR & 2N S TSR AS I R E R RE AL SR TE RSN G 2 JA 1B BTl h 45 21 T 5L 1 PR FEFLE RS

Table 6. Comparison of evaluation indicators between the two groups at the behavior and outcome levels (x £ 5 )

F* 6. MBITHESERETMIBIRLLE (Y +5)

Ei=2n SEUGAH (n = 48) L (n = 48) t 18 P{H Cohen’s d
TRE: BERZREGETS 90.14 +5.23 82.67 +7.45 5.638 <0.001 1.15
gERE: IRKERE TS 4.52+0.58 3.98 £0.72 4014 <0.001 0.83

35. GRE: ImERBKIELHER

SRV TR WG 6 A H 3T, R B2l IR S 8UE L in &G N2 B - Biiit CPR.EUH AED.
BT 2RUEIBN), KA Likert 5 2434 1145/ Cronbach’s a R¥0M 0.88, {55 K.

Wi 7 frs, SIRAIRIR 285 DR N 4.52 £ 0.58 78, XFIRALN 3.98 £ 0.72 4, 4LIAIZE(H N 0.54
Gre MNIAEAR t KIG BR 2 R HE S ES T E R E (X =4.014,P<0.001), XN &E d=0.83, J&T KM,
ESRFON B AR T2 S E AT NIE0.83 vs 1.12~1.37), EAAE] “ KRR HHIWbrdE, XBIoRES
T 2100 2 B 1 E FRARR I A T R A i

Table 7. Comparison of confidence in clinical emergency treatment between two groups (x s )

F 7. MAIRKBRE LR (X +5)

Ei=1n SEIAH (n = 48) %} R ZH (n = 48) tfH PfE Cohen’s d
1THE: B RERE Ty 90.14 +5.23 82.67 +7.45 5.638 <0.001 1.15
HiRE: RRSHE L 4.52£0.58 3.98 £0.72 4.014 <0.001 0.83
B CPR 4.60 +0.57 4.08 +0.68 4.103 <0.001 0.84
HUH AED 4.48 +0.65 3.92+£0.81 3.875 <0.001 0.79
BT W R 2R BA 4.48 +0.62 3.94+0.73 3.982 <0.001 0.81

3.6. FITHEREORFRMIMERNELS

L BT RO LAY GRS 2 2 BEE SR, ORI R TR IS b A2 0 38 0B (T
B HFRI 40 708l SERERZIN 95%; AELRIIGE H I AR 11404 87.6%, 18RI I HEAFRHE(=>80
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e FRMESITRE, & LR RSHS 2 N RIS 2 B IEA G (r = 0.56, P < 0.01), ##&/nzk b2
SRR G N RE R 2 AIFAE IR R, 2R 12 ST NI N FR B vl 7E — e F2 B b 0000 5 e 45 A 1 24
KK

BURMES T NETIRAT ST AR AR RN, A SO T ARSI B I RCR R AR B g . M) BEAE
CPR 5 ZH)/E A&, BT T 20T (ANCOVA). 4538 8oR, EEE 7 LR e E, Hi
X LR GBI ERNATI SR B35 (F = 31.26, P < 0.001), UHAAH 7T 0% 0 510 A 2 B4R /N 2 S 4R,
BB AR .

BN BB £ 8 LS T AW Kirkpatrick PIANZ R FLAVEM FEFR IR 5o 25087 5 K F N
WUCN: iR >1(d=1.37)> 1T AR = 1.15) > BEMINd = 1.12) > S RHEEd = 1.04) > IGKE
Oo(d = 0.83)0 X BE 73 A i BT b S B T VR B 32 SIS IR E RS I = H 1 22 S AR VR T —— X 4 e
ERAEIOSR T B BB RN 25 5 I PR AT /O (9 52 T 7 2 B A R B8 B ) AR FRR, SSORLAR XL/,
A RA bR X

Table 8. Summary of effect sizes at each level of Kirkpatrick’s model
%% 8. Kirkpatrick & EXMNELR

Kirkpatrick X G EiEtaD RN & (Cohen’s d) BURLR /N it
Level 1 R iJZ B 1.04 PN
Level 2 % 2] 7 - HIiH e 90 % 1.12 PN
Level 2 %] )2 - Hifig Es 2t (FE 1.37 R
Level 3 1742 BN 5k G P 1.15 PN
Level 4 45 32 I R 2R VT 43 0.83 R
4. i

4.1. FELRMSHEPHE

AR FiEE T Kirkpatrick PR BEANESE, 1REG AT IERMIZE(=1.04)% 2 2(d=1.12~1.3DTNZ
(d=115)R45 R Z(d = 0.83) B F M T ARG H: N R ZILCHRES ) > /T A > Bt >
WRE > KGO FIARRHE, RINEE N AR R RE I B e E AR, Hpsi
REFRAE MR B N R H(d = 1.37).

X R IR = RHEAE A 0 AR o AN e BB OR[12], 2k BRI R PER N D
>, REARYIRIMEIN A AT, (525 SRR T I B RS A S B R AR T pe kg itk . ZIE 4 ) BiRdR i,
QCPR SR [ BE AHRAE R . S gV E B, 32 B H s - BB SOt - = BB - RRsphi ™ 1
ZIRG ARG OFMN, (REREASM. AREEIRRIE, & 1A ML R/ NAUES B2 A E
L AT BRI R TR R, BWUR AR B ARWFFU R SEIRAATE “F ) 248” (d = 1.00)F1 “ H LR
7 (d=09N4EEM B EMH, BEHSFF T IX—HIRfiiRE.

4.2. SERSMATROELE:

AT E(d = 1.12~1.37) T Elgohary RGZRAK T HIRER, RS AW TR QCPR SLI [ 15t
WA MARIWERA IR, ENIE J IR A SIS E AR R B AECRE > 1507 T OB . Wetsch S5#[ 13 R MLEE 2R
AR RF S, PRGN FRCR R EEHOB T 2 B0 R BN REZR ST I B REAL KT KT
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Kirkpatrick #78, [E PN AMITNE B RG ISR [14], BFFATAE =115 584 T HiedE.
4.3. MHEFILENBR

H, A CRERE  ER EEMA” . LA HREMANRES0 ), T L )
- RS — B - SCERBLEL” BORCEHERS] 25 SR U T A B A I B
B SO R R A SR B BRI A 0 0, LA 2R PO QPR 25 Bt 4 S0 A P
[15]. 352, B RRTRI KRG MEE R . IS 1~3 A H RIGR AT AR WA ECE I, T
“Biil - % - - OB RO IE 1 0B [16].

4.4. MEERYE: AMRFEUATZSEEERRYE

B VP RARBARE R, AT R RIS S AR SR Im R 2T N, a5 RELL AR
RO B AR B (U1 ROSC 2 735 H B ) o B EL BB A FREAL LS, (AICiE e A ih R S
DU R M AL 55 FFAT AR R AR 17 150 H VPS5 SEPRBE ) Z M AR R R MR R o S5 BERT TN
I PR R Rl S AR SAT N, R uliG e BE 4 R TR AR[18].

S5 WU IV R ) o ASHIE T SR BTN = 96), 2R S = HSE R B AR 5
HoOu@of “F 307 5 “ g556ah 7 % R WHahiR R R . BBy N i fiEE. Ik
b, JEIEX S GO BT St 5 20T RE IR (i, QCPR L 1 ey A R i) 145 A BB = 15 55
AT HE 1

F=, HHIBEREAL . AVFFRKIBEN DY 6 N, SRZ IR IR B R IVPAL . KRBT
FERY CPR $AEAEST G 6~12 N H & MBLE E 3L, AW VAR BRGNS M el 5 s s 4 1y
LA BT EE M INE R R RR[19]. bhh, ABFFRBEAT A - BRI, B e B0 2 e DL A b
BERNZED “UAERE” .

H0, BE TR IR IR . AHTTORIR &2 S “ 4 ERER” A “QCPR SEIY &
B WAMZ O E RN E S TR [20], Bk 7 IHLERGA R, B0k R E 34 B AT 3N K AL .
RN RRBFFUATRHS 2 x 2 Ml et i “ 2 LR ” (A/70) M “QCPR SEI 4t (45/75) U441,
LIRS Tf 70 15 25 BRI L RN 5 58 K

4.5. REMRFGE

BEXE BB AR, ARRHE TR AR O TR — S 2 O RFEA RCT, I 5 AN [F) 4 7 = e Al
ARZRACT RSN G, FFRAT AL LR “ SRR AR 3 —ARIEER 6~12 4 A KT AE fR
B, R ROERT B RIIR, =25 T HSL i M 4L 52 R AE SRR CPR S 34T
JREMEEL R V2RI R SA — R S RVEVIR, A5t 2 8 A R AR g W AL v iR &
AT SR AUE TS RS s TR R R AR A LI S B B A7 R (B BETHL App), B fE 5t
JERURI KT RTHE) 1

5. &t

ASBEHLOS IR FEUESE, BT Kirkpatrick BB RGIEA R Y], DL “BORL BJofE + S et A
Dige ™AEII” Rz iR & s SR, EBR YT N B B T SR I B I TR g A . IR
SOV BARRIR . BeRERAE . BT N RILA R SRS LU R R B 2ILE F LS, Hp
X RERRAE IS THE B AR (d = 1.37). AN EAEEBE RN A BT 2R 335U Bk B SN
RGN 73 70 A AT
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E&WE

W ZE R R O R B URIBL(TPY 2025B27) s 15 26 22 B2 K05 i BRI H (202607) s 1 42 007 B

BT B WH (JPY2024A14); 7 Z R FHMOINH (JYG2024B29); i 405 S 4 1%11(2023 4F).
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KA. T IR A (¥R A B PP B U 78 —— DLRE I R 2 B A Al 27 S IR B A I D). BAREBCE
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