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[ Abstract ]

teaching in laser-assisted ultrasound-guided radial artery puncture training to enhance students’ practical and clinical skills. Methods

Objective This study examines the effectiveness of integrating problem-based learning ( PBL) and situational

Forty anesthesiology residents from the First Hospital of Jilin University (2022 —2023) were randomly assigned to traditional teaching
(control group) (n =18) or PBL with situational teaching (combined group) (n =22) . The latter group engaged in problem-based
scenarios. Assessments included the control knowledge and direct observation of procedural skills (DOPS) . Results The PBL com-
bined group outperformed the control group in preparation, aseptic technique, and puncture skills (P <0.05) . In Mini-CEX assess-
ments, the combined group excelled in medical interview skills, humanistic care, clinical diagnosis, and overall clinical ability
(P <0.05). Survey results indicated higher agreement on improved clinical thinking and operational abilities in the combined group
(P <0.05). Conclusion This teaching mode is obviously better than the traditional teaching group, and it is leading in clinical abili-
ty and skill operation. Students have achieved remarkable teaching results in practice through this teaching mode.

[ Key words ] Problem-based learning; Situational teaching; Laser-assisted ultrasound radial artery puncture; Direct observa-

tion of procedural skills
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TE AR v B AL S B 1 B 2 i B AR HE Y i <4y
e, AR Hb B2 TORR I WL DAY o o e RN K 4
P BOG T B AR AR R Bl bk g il vk, O
LA 51, H T 2E Y ORS A B A R T o
W T IR RIE R RS DT O T Ik A A R R X
— AR, ARFERI AR ECT LA )Ry S Y 2R
¥ ( Problem-based learning, PBL) Fl{# 5t 2 2% ik
MG AT B s R %, Bid 5445
kR R HCE LA, BRERIZ BT M B B L
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1.1 WFFExT 4

2022—2023 AETE 7 bR K 2 58— BE B R 1 B 3
ATAE BE BE VR B Y1 A 25 4 3 40 &, BEALE Bk 508
P, B HFAEIXT 4 (18 %4 ), PBL &5& 1%
SHCFAH RS A (22 ) o PHLH A A 0T 3 AR R
Sr5lh (22.89 +£0.94) 2 HI (22.76 +0.89) %,
Wi2H 5B/ 4z WA 43 5 Sk 10/8 F1 12,10, 5 20 iy — Ji%
R, ZRBHLSEIT#EX (P>0.05), A
EERCINE A
1.2 #H¥ETik

FRIZIE 2 A (90 min), FZIRMENE 1 JH,
et 4 PRET, PEfg N S S kil s . B ARk
FEEfil S e 8E, FWMAF R AR, FrAZEdlE R,
PR T L A7 RR B B A B B2 O 35 I EOE AR, N
[F]—4F 3R A9 44 B85 17 B A% UE, I B[R B R 32 Bl =
P b 3802 7 3 B LA R BRI

X REZH . O A Bl 22 05 AR 2R A, AR HE M N
2% K KA AT 42 G i S AR PR 2 L Y BE R SR H #
IMAERSHIN FoR L, RIGH¥HE%G T, &ia, WH
WX 2% A W9 AN B 45 T 45 B s e, IR E s 5 1T
#rengh

Lo, S ~6 A4, a4, AT ~
2 RHF L TR B A5 R 1 PN 2 B 5k TR e
Bl It LLEUZE Sy Bl 2 B 5 3 DKOgE R Y S SO 4
VEAH G ] B, AF BE = U 4K 5 955 9] B2 Tn] @ 4 5] SCik
INELR | JF 48 B O a0 A B B, B 2%
A X g — A ] HR R AR SR R T S, i R R R X
L7 125 04 JE DR B A 48 KH OGO B E 5 AE FEAT N SAE

A E Ty, 3k ZF R LN R BT JRR I O R =
NI —oG, BEFARE M E L, L2y
NI 2, HR A H A 2R AR R 0 R R v % ASE 4L
N 58 AZ R B 59 3l Ik 28 Jal #0200 e 1 42
[ (4 7 25 | H AR 0 0 TR AR ZE 400, Y A b R A
I AR, X T AL R A B E R B 4 T 43 AT R
e, dJE A B,
1.3 HEHOR VAL

PR AR HLS AE | #AERCRE M IR BE T 3
4ERE ., USRI B AR M & iR E K, W
VeFEM (20 43) . AR (30 43) KRl (50
S8, WIEh 100 43, o3 B e AQ SR B e I AR 4R
ARG, B A T PE A 2 AR X AR S TR Y R S
ot PRAE B BB By PR AL ) 3@ A 98 0 2% 1E 3 Re
( Direct observation operation skills, DOPS) #F Al &
KEEE, Sy ESS (20 43), TomERAE (40
51, ZEAIVSE (40 43), B4 100 43, G ER
o AR 2 AR I IR S B B A B 4R R B MR A, Il R
B EE ST, SR JH2E AR G KAl Il 25 (Mini clinical
evaluation exercise, Mini-CEX) fE N % #% T. H., 1F
GrRICSFLRIE, HAWH Y N ILEItH 4 iv i,
Hodr 1 ~3 HRIRFABIERFMFEGER, 4 ~6 KR
IRIRBNEESR ) 7 ~9 RERRMTE, @ PEMNMFEAETE
HmIRFR I b R |, 4, A RIS [ 6
M&EMEAR, WENEQIEE S A B T8RS A%
BES) . 2R, WmIRE4epe . #fERE . H
BAUMERE 71 &5, A5 WUJE 2 Bl 2&F Sy 2 &, W42
AT T HE TR NS Y St
1.4 ik

SR SPSS26. 0 48 it 2% B AF 47 Fodis oy A . it
BB (%) F#ax, @xlx K5, #ELS5IE
x° K86 oY Fisher B WIAE RIS HEAT 50 M o 11 o 94} 0l
Lhx s Rox, FF RIS SLAEAS ¢ K 56 35 17 240 4]
W, X P<0.05 0, 2R EA5I¥*E X,
2 R
2.1 BIBMIRE ARG

XA b E, S5 G R, WA M
T [A] 22 0 3 P RN Ko S 43 i AR 4y Y e TR A, (R
ZERIEGIFEX (P>0.05), WFEK1,

F1 BRI FEEEERILE (v s, 4)

Tab.1 Assessment results of theoretical knowledge (x s, scores)
24 53 15155 e R 167 25 78 [ 287 A5 By
PONEE ;| 18 16.9 1.9 23.9+3.0 43.9 +3.4 84.7 +5.1
A 22 17.3 1.7 25.0+2.8 45.1+3.2 87.5 +4.4
tfE -0.560 —1.245 -1.189 —1.827
P1H 0.579 0.221 0.242 0. 076
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2.2 PRAEHREE LR

G AT IR R B E R e A%, 5 G AW
ahEAS . JCTAERAE B g HIVT 4 55 B B R AE 1 DOPS
PRAR I W T XM, B GiE RYA ST
EY (P<0.05), Wk2,

F2 DOPSITAHMRIFLE (x5, 47)

Tab.2 Comparison of the assessment of DOPS (x =5, scores)

24 53 141 %% P EsE W EAE AT
xR 2H 18 13.4+2.5 31.3+2.4 28.8+3.8
e M 22 16.4 1.7 35.5+2.6 33.8+2.8
{8 —4.413 -5.309 —-4.733
P 1A <0.001 <0.001 <0.001

2.3 ImIRAE I B REGER

ARG Mini-CEX PP 4y, 455 41176 B Y7 | iR
REFT . AN UM, I PRIZ Wi, % Mkl PR AE 77 7 i
PR TX Y, 2R ASRIM¥E X (P <
0.05), TEMRKS K HT | & /5 L ECM 4l LR &0y |,
XA, 2R ILHEITF#ZE XL (P >0.05),
L3,

F3 Mini-CEX PAHIRSF HLAR (x =5, 43)
Tab.3 Comparison of the Mini-CEX assessment

scores (x s, scores)

5 X e 2H EEE | e P
(18 fy (22 %)
B2 97 TR 4.1+1.1 6.9+1.4 -6.833 0.001
1AK% Kar A 6.3£1.0 6.8+1.1 -1.398 0.170
AR 4.2+1.3 6.5+x1.5 -5.014 0.001
IIfi PR 12 Wi 3.9+1.5 5.8+1.4 —4.094 0.001
(AR 5.8+1.4 6.4x1.2 -1.376 0.177
ZH B RL 6.5+1.3 6.0x1.3 1.308 0. 199

ARG IRAE S 5.5+1.2 6.6x1.2 —3.069 0.004

2.4 NFECEEBOUR R A 0] B 25 R

S5XF A b, S5A s R E AT
3] %R RN B BA WA BB 7 O T p A Rl B £,
H25 G2 X (P >0.05), {H7E K E 4
BE T AR VR RE 7 7 0 BT L, 45 A A T A
WEFXMA, ZRWESHRITHEXL (P<0.05),
W4,

T4 HUACRATT AR ()

Tab.4 Comparison of the number of people who recognize teaching effect (n)

21 51 11 %% P A 22 hE 2 S 4R Il IR S8 4 fig g HAERE D P BA PR A RE

X HE 21 18 16 15 9 10 16

ERESa 22 21 21 18 20 19

X 1a 0.033 0. 550 4.569 4.848 0. 000

PAH 0. 856 0. 458 0. 033 0.028 1. 000
3 iFie 2 0 AIET RE 0% O 2 2R SR AL R R 0 2 I AR TS, A AE
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DN IR g i Vi e s B - S s e e
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Jy, AT AR A B BE T R A 35 A% > BE J) Ml e
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FONBHIRE W, BRIS R E AL b, PR A S A TR i
PR TR . [R) T L N S O B LR AR AR A
geite2 s, HREZSSHWE S T X EA,
Ui B PBL 455 1 5t 2022 04 AE % 42 T 2% 28 B iR
RN O, HEEASITFE X, JFZEN XMW
AEZ WU FEXT 8, Pt i, R PBL 455 1%
SRR A GEEITE A, TEEIE A PR
P2 O R P I p P Bl g 3 BRI Ty

BRISHIPY ~ 5J J7 T, 4% Fb 2028 B X 22 e Y o
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TN T S R BRI ok [e) BB AY BE U7, Tk iR
S XF FIE IR P IE 12, B N A R B 2
—ANPE, a0 B koo ) A R RN 5 0 ik b e o
IR IKER, Ao PBL B 55 7
HEHWE, 24 RA 8l REMIIEYE ] 46
JMUAE AR, HEAh, SRR 2E SR, LEE 2 T K
AR T AR B 25 57, 20 T X S e T A K
R

TEBRER G A v, 45 & 41 7 I PR 4% AE 1 $k
YEAS S bW W00 1 X5 IR 2H, 4% 5 2 A6 Wy dh vE A5
ToBEHRAE M ZF R RE 7 T, MR PBL 25 & 1 5 2
FIRTERR TS BRBRAFRE ) L R A M. B
3o A s A X AR L L S IR R BR R AN BT, N
FARA T W 2 0 S RAE YL, R AR RS TE
D5 BLHY B2 97 R BT b 22 W Pk 2T, DT In 8 X6 A i
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5, KB IEAER, MR e T 0 B R AE R
HARE BE B AE 0 B . I B B B R 3F T H BA
GYEMMEE T e, XAEMmIKEBEETRIAATEZE, A
e R 04 1A BA U A BE % B AIK 5 4 O B b i A R
PBL 45 & 1f 5 380 UL S Ak 14 R B S s L il 2 42 v
Il PR #5868 T 19 G Bl IRl 32 . 38 Ak Uil A0 [R) AR g R
B, 2R REAE SL R T fg A O #AE iy R A
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IR

458 2H 1 2 A2 7E Mini-CEX PP b it B2 97 m ik .
NS | I PR 12 Wt A0 & 4415 IR Bk 1 O T 3% B TR
bf, HE—UESE T St EFE AR R 15 R LW
HEZH, By PBL Jy vk i@ b ik 2% A Bl 48 B STl R
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