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[Abstract] Objective To construct the evaluation index system of lumbar puncture teaching for
medical students, aiming to create a scientific assessment and evaluation method covering theoretical
knowledge, skill practice, and professional accomplishment, so as to comprehensively evaluate the teaching
effect of lumbar puncture for medical students, and improve the practical ability of clinical skills of medical
students more effectively. Methods The evaluation index scheme of lumbar puncture teaching for medical
students was initially formulated through literature review and group discussion, and 20 experts related to
clinical front-line work and medicine were invited to revise the scheme by applying Delphi expert
consultation and applying analytic hierarchy process to quantify the entries and establish the final index
weights at all levels. Results The valid recovery rate of both rounds of expert consultation questionnaires in
this study was 100%. The second round of expert consultation was conducted without changing experts, with
an authority factor of 0.88. Kendall's coefficient of harmony was 0.136 and 0.184, respectively. After two
rounds of expert consultation, the evaluation index system of lumbar puncture teaching for medical students,
including 3 primary indicators (theoretical knowledge, comprehensive clinical ability and professionalism), 7
secondary indicators and 22 tertiary indicators, was initially constructed. Conclusion The evaluation index
system of lumbar puncture teaching for medical students constructed in this study is scientific and credible,
which can provide quantitative basis for the training and assessment of medical students, and is of great
theoretical and practical significance.

[Key words] Lumbar puncture; ~Analytic hierarchy process; Delphi method



+ 1490 - R E A E IR R 2023 4F 10 A% 22 %55 10 ] Chin J Med Edu Res, October 2023, Vol. 22, No. 10

Fund program: Heilongjiang Province Education Science "13th Five-Year Plan" 2020 Key Project

(GJB1320191)
DOI: 10.3760/cma.j.cn116021-20210830-01446

REEAHE 257 0 i B 2 A A A 1 PR 52 B A R4 110
HENEZ— AR S50 5 2% , PRt dE
JEE W5, B0 AR R U O 2 ) v i X ) — TR A
W 27 — A8 2 2 A DI i A T R T, e ) I 2
e SRS IR 2 A S B REHRATE Il PR 2R 5 RE
DAL Ol 2 SR8 572 (H H AR T B2 2y A A 2
AR B 25 4% T2 B T =) 3 A i RS 5 S B A e
AR, M AE A A FREE AL PP R AR R ) LAk
A I PR E 3 SR 2 57 B 55 57 7 T340 A ) A
PEMIFE LR ZR o PR, AW 50 FH SOk o3 ik &
TE/RARIE B R - - R IRR AT AR R, W
HBAGHERE L — B R LI A A 2 ) 52 B
TREHC AR R, I AR T I 2 A A
RIS

1 HRFE

L1 Bar g/

AT T/ NH AT 8 24 1B, A0 & M 2 o
LA U 1 40 RRZET = 20 3 44 I i A
WFFELE 4 245 Hoh Rl GO PR B DL 383 44 (vh 0
PR2 45 URBUNLR A 2 Z 0 5T A bR £
$Svin e T3 OS AT LA B E N RE LS R =3
W B AT SEE B SEERRMA R
1.2 SUETERIE L

IR /N R 7 e e e FH SR ik, DL AS R
A RAS T A/ B 2 2 AR 27 /A 2 SR A/
o7V O AL PV T AR D rh SR &R A
“undergraduate/clinical undergraduate/international
student” “lumbar puncture” “evaluation method/
summative evaluation” 55 A7 & SC K 28 1d) , 7£ CNKI
PubMed . Medline S 8045 PEREA TR & 3 456 B X0 B2
S B 2 0 S B R 0K, B T AR 2 ) <
it A PR AR R TR) R, DU -BE 1 - 9% = —
PR B0 BT AR A AR, M PP F AR IR 5
Lot WFFE/INH Z 0] S ST , RPN B 2% 4 s ot
FTIRDN o2 e , B0 A0 1 S I = A A 25
AP AR IR A R S — A8 bR 34 L R bR
T4 GHERR 224
L3 RURIEE IR
131 PR SR

RUE % AR R , A BIF 5T L UK

A 4 E 945 3 12 fir s A 3 20 44 i R — 26 T AE I
B 2F A O T Ko H il IR #2% iF 5% 4 3 6 44
(30%) FL2F 7 403 2 44 (10%) | 15 24 3 75 4538
1244 (60%) , ¥4 Bl = S UL EHRFR . A bR
OMNFIG R KL 2E TAER 104, BA 35 EAE 2
BRI R R T A 2256 s @ HRFR ZoR A AR
Ke VA b2 107 s B v 9 K A BRR s i 5% Ak S 0 (A5
- AT B IR ) s BB 5 ik A ) 4
B 32 0l & e M S8 S0 ;s @R NEME 2R IR E T
;O A BES 5B EC A T T K kifl .
1.3.2 St pif)

2020479 2 10 H , [ & R & 25 H T WBFE1 T R
o LRI IR, S — o e 2 A
MEZE RPN TR bR AR R PRI R, 20 3 B K
FFHEASE B . R Likert 5 2431431 % 7] 45: 45 H
TV, S i FoRIRE L ; LA RHE , A8 A 351
B LRI RO WAL B, BT R4 B
BB . B — AR bR I e bR S A EE B
B >4.00 725 55 280 (CV)<0.3 1) 4 H T LL5- 8310,
LEEMII LRI B RS i . 54
PRI B B L R — 25 PE A 7 1E 45 B 5 1 22 AL
i TN FE PR IR R B R A HESE . I pRIA) R
5 [l s R 244 2 )
14 Sil2Fhik

K H] Excel 2020 .SPSS 25.0., Yaahp10.3 255443
TEARR IS 0. THECTRE AL A 43 itk
ATHERYE S AT, 5 OB FH 3 80ORAn o 22 ok 3R
No KEEIKIE a=0.05,

2 H#HR

2.1 LRRIREN
2,11 BRBINRBCRMBUE R B

L F R R (R0 36 A AL TR R
LRGN E M HAUS R E(Cr)Fm , HE R
AR B (Ca) HIEFRHIWT R AL (Co) EFT R, A5
Cr=(Cs+Ca)/2, Lk Cr=0.70 N il 332 (5 5, KL 5K
BUFERE = ABIFFE RS PR AR 5S35 45 20 3 7]
& B RRCR Y R 100%(570% ) , 4 F R
B WRLHERRh, P KRR, HE
¥ PR A A SR — 0 BRA R R R AT RO R B
0.88 , FHH pRIAIZE BN AT 5



B E LT H RIS 2023 4510 A% 22 %55 10 ] Chin J Med Edu Res, October 2023, Vol. 22, No. 10

+ 1491 -

212 BRBEWUWEHRLE

SR AR 5 R A TR LR REOR T B K
B ERRES, E—RAR R R EON0.04~0.17, H
IR FNE RECH 0.136; 55 5 S RECN 0~ 0.16,
RN R BN 0,184, 23 RS pRif), T R P
TR T T e, 28 I pR A A 45 SR R T &
2.2 BRI,
221 F-RERERER

B — 8 &L 20 403 1) 2 19 A5 21 RIS K 100% o
L FXF AR F N 34— G b T ZE A ) Y80
4.65 ~4.90, 75 5 ZKUAE 0.06 ~ 0.13 Z [A1 9% 3, Fr A
LRI —RARPR A1 I, ARG S A8 ol

LRI R 6 4> G5 b i F 2P
EAIFEECN 4.55 ~ 4.85, 78 5 ZREUAE 0.07 ~ 0.15 Z [7]
Wesho 38 % KAV R 2: R B U “2#
AEET ERE R, 48 LREBVKHANE
FEMBUCH Bt NSRRI RARTEIE. SA%
KAV — HAEr - B0 R B T E i =%
FEhR

L AR £ P 20 > = s bR 0
TR A EIECHR 4.20 ~ 4.95, WK 4 89.1% ~ 98.2%,
AR S R KD TS IR 0.04 ~ 0.17, FEFRARMB T
T, 3 44 & A VCH IR D B O IR R B,
B2 5B YO RETHE” BB R

3

BRI

“HIfE SO A IR BN AR . X8 FR A 44 2
T2 1 5838 , A5 48 b5 58 i LR, SR i
HAFMThRE . ZEFRARMNBR 710, 4 44 T S WU By
“HEXAGRI)T RS8R, FEFRARE N R K
HEUUTE 2 RO Y T e ek SE i i, 7
CHPV AR Fih " 2 R B L T A A HRAMEAE XL
DI RAE ZRAGHR - B R —4E B 3 Bk
BN CODHEER
222 FTREBEEMIEIRNAN DL

R —R T RRA M L AT e RS
T B KA O L RHR AR R R AT A
e T AL 34— 808 T 48 tn 220 =
FRARRIFRFRIR R o 55 58 K00 20 403 18] 45 %4 m]
R R 100% 45 248 b ) 51 23 M AR A9 2 550k
4.4~50,2 % ZBAE0 ~ 0.17 Z A1 5, LR A
FEBRA 25 AT AT 438 W) B AE 2R DL , KT8 b PR T8 () 1B
MR 6 5%, W /N I A Wit T LR
944,
2.3 R rikss
231 TR IREE

FRYESE e RIS RIE N T B A2 (B2 A
MEZERNBCA TN AP IR R ) HEN 2 (— 5 b . —
WA Ar ) HE AR R (= A8 b ) 1Y 2 IR 45 Fy
A(E),

b2 Hov IV i REE A e )

A A

HRl 57

=

> SRR

= ]_

\_?>

S > 4Bl

—»[ S EsE

0 .
ik ik
5 g
A 59
il il
o i

SERES TR

SRETHER

=REE

PR WA 2 R BTN R AR R R RS A Y



+ 1492 - R E A E IR R 2023 4F 10 A% 22 %55 10 ] Chin J Med Edu Res, October 2023, Vol. 22, No. 10

232 EPRARRPCGENTHE

AT Yaahp10.3 F AT H5:, 45 HIWAE 4 CRAE.
BI<0.1, FF G —BER 25 500 LG 1 EHE 2F
FICA RN R MA RS T 3T — 28 hR 7 0 4%
FER 22 T = FEHR , 25 HAARAIAE WL 1,

3 g

3.1 PRI RE AR A BRI A A T SR T
/R AE7E (Delphi) AR & FK A 1L . ERIER
FHEE £ B & KT R, 4ad 2RI Z 5
L VT30, TR RIFFE X G A 8 —
ol B 5 PEARAS A PR i, MRl s ]
R R NN PSSR il P a e
FBCE I BEH, — M PRI T K ECH 15~50 A
B BOARHFSE T B 20 44 5 AT RRA), PAE R
T ) 35 TR IRCR 25709, 13 I 4 R 0 U 1 HE 4
Fo BRAEWFIE R, & AU R Cr>0.7 Jynl #5452
RN, AR R 5L K Kif] Crol 0.88(>0.7)
WL FX R TEM AR AR R EGE |, R4
W BARENE . S 5RINNE R, M+ &L
DI NEL Y 80% , 52359k il e G ol R MRV , 2RI IR
FHFT A FELR . RS RIAEERIELRE
IR VTR AT, B BRI RR AR
I pRA & KIS B 2250k, siif) 45 R o

CIETH
32 fEtRARNE

AR EER BN AR A 34— ahn T, I
PREFG REJT BT o5 A e s, AT DL PR 255 g T 1Y
Ve EHE LIRS — A B4R, — e U
HE 3~4 HE] BRIEET , 200 28 il BT 4 2E 2 5 4 17 ek 1Y)
JEER I, BRAEXE RO . 7R I R S B A A I A
SRR T R B SE R B B R T A ), 2%
B2 W GER I J W B, B 5 R 2 R A
I, 25 B R AL ZE R BRI 7 0 76 2511 BT R A
BN AR 2 B BOARMEA FLS TR A B 1503,
HUR A2 il S 4R A T R, SR SE A0 45 b 52 R
L, I B R AR T L 4R S A B IR IREE G RE T,
A RBAE FLIE 31 T SC 45 ikt S 28 e 5 N8, DA e Joit
R AR ST R ZE R

BLiS7owSIR AN Y SV I (VAR B BN VAN /%< e s S K ]
2 ) AP RN SRR A — B L
SRS TR . DRI 2 20 8 A A R 4
Pal A AR A S O TR P DL AR AR T B ) 7 K
AT S AE P 0L, B AR AR A (standardized
patient, SP) R 5 HE YA 38 1% 5% (SP: 54, il EBLX 4
ZWBE WA IR 7 A EHEZE IR
AR B VR R 20~30 mL, 117 0P TR N 20 A
A B ZIERTEDE IR, SR AERFTE 120~150 mL, & KA

R EFANMEGRZCPR A RS RIERACE

— R FEhr & YRR & ZY RS &
LIV NIV 0.311 BN 0.104 A 0.032
IREERI 0.020

PRAHE 0.051

2R 0.207 AR S O 0.034

b 52 A 0.112

W52 B O 0.062

It RZEA RET] 0.493 It RIEABE ST 0.329 HHRIERET) 0.039
SRR RRIRERE ) 0.202

KA 1ERE 0.088

R B LA RE ) 0.165 R FABERE 0.016

RIRIR) B fE 0.048

] R fif e 0.033

ARG ALRE ) 0.022

WA 4 RE 0.030

14 2 BE 0.017

Bl 5% 0.196 (EIN'EF 0.097 BURZESE 0.073
ANXES 0.024

TR A 0.038 POl A 0.012

AN SRS 0.008

TR AR 0.019

BILER 0.061 BRER 0.030

NN LEgri 0.024




e

BEAH R RS 2023 4F 10 A4 22 545 10 Chin ] Med Edu Res, October 2023, Vol. 22, No. 10

+ 1493 -

it 500 mL, BT LA H HFil1ECAY A VROGT S AR B
NSRRI ), DA AR I 2 A= 1) B2 R
KR EEARE T s PRG0N 56 K Al 18 52 1l JE
R S L B RTR B 4R K -

WOl 3R 5 FEAHG B 22 A SCERE SR HOIKS ff
BRI, E—GAatn B R RS HE
HiJa X BARREREZHEF TEEANBEEERIN
iR HX AT G SRR AR B SR BUR . B B
FHERRE RS B MR A N, B 3 )
Al B ESR A , AN RN far b B, i DA B 2 2 1 R
R FR AT AW T P, 7 REME 2 il iy ) S8
YRR CERAE B A T R L AT RE B I A
iE , S fifp S A BT 28 5 REAME 2R A h, S
A RE 23l B Bl 2 AR RR S 7 AR U PR S L I
22 N7 i 5 ARV, A RE R e A L EE R R AR
PRI = ey AR
33 fEtMA R T R X

JEAE ZE R AN 2 R HORE PR A R
B — T QAR BB B2 A AR R 1Y
PREZERFLRE™ . (H H R e 2R PP
TR AL e BEVEDEAR , T 22 b 3 J 4l IR
ek R M 2 BE ARG 75, 10 220 W6 2 2 e B SR A g
SOl 2 F5 B 5771, e e A e il A2 AR 2 0
AR, WOARRIR A TR TR - - R R =
AL — A R EEHE 28 A P Fe A iR R R T
H 5 m RS B AT RS, 7R B 2 R i [ I 5
T T R IR A A 0 R SR Ak RR O SR FE SR 40
PEHIVE AR RE ) 98 & n] e il D RE ) L IS FR T S RE
VINEE- TGS AWN'E = i HE IR )
N A% PEA 2R AR I RIS (mini-clinical evaluation
exercise, mini-CEX) 5 B 4% W 2 3 55 37 4 (direct
observation of procedural skills, DOPS ) 1 £k 4 HH
R E XA 5% H il B e 8 AR
F AN T N EHE ZE DA Y B — A

AGEGE H HT01 20 48 20 PP AR R AT AL T 56 IE
W B, T [l WSORSCHE A A BIR |, 4 7E S5 SE I ) P 48 252
7 FH T AR, B B B Bt D R A, Tk — b
SER VPO AR | LU A B2 2 A A 2 R 25 A 4
HEEmRL AT A E AR oAb IZIUE X
HEZF I AE 25 A T R VPN A 28 T Sy oAt PR 4
REPRVE B AZ PRt — e R B, A B TR &R
PRI AR I AR R B2 22
FEERR A 1EE IR 55 h 5
EERBER LA RTIR AR - E SR D
Bl IRt A AR BRI O ] A E IR S AR R KR I E
BRI

S0k

(1]

(3]

[4]

(7]

[10

[11

—

[14]

[15]

WREA, ZEF0, PN, 45 . [l RF T B2 ) 76 I 2 0 1 me
2R ). FEFFIR AR A4 Bt , 2019, 40(12): 1530-1531.
DOI: 10.3969/}.issn.1002-1256.2019.12.034.

BT, BB, R . BT RALEAT ) i R BE SO A
HeA)]. B2 51t 2s, 2018, 31(6) : 83-86. DOI: 10.13723/j.yxysh.
2018.06.027.

XU, WA, FALR, SR B AR A A R ) B
FRIR R B H RS BR(D). )22 A, 2019, 42(5) : 518-519.
DOI: 10.3969/j.issn.1001-1633.2019.05.021.

TRICHE, XIMERE, BTLL, 55 DR B 2 A S
5285 SR AEBUEEF , 2019, 37(23) : 87-89.

W, R, 95 SR . BT A - R R S AR B AN R
4 2 F R & 9 AR B A OT AN AR R (0] BRSO, 2017,
31(29): 3659-3662. DOL: 10.3969/j.issn.1009-6493.2017.29.011.
Diamond IR, Grant RC, Feldman BM, et al. Defining consensus: a
systematic review recommends methodologic criteria for reporting
of Delphi studies [J]. J Clin Epidemiol, 2014, 67(4): 401-409. DOI:
10.1016/j.jclinepi.2013.12.002.

MRGETE, RO, W, A . BT IR AR VR R R A ATk 1
JHALIG RAFF BRG] 22 2% PBL URERECF RN IR RIFFT(). 62
kB2 B sE e, 2020, 36(8) @ 114-119. DOIL: 10.16833/j. cnki.
jbmc.2020.08.031.

WRER . LART FRASL Sy 5] (47 B2 B8O P R bR R
FHHFFE[). P EFEX P, 2019, 35(33) : 182-183. DOL 10.
3969/.issn.1007-614x.2019.33.128.

Tl CEHIE, AxEAE, 5 BT 2 UM A P AR I S
A BRI E BT S ERE 7L, 2017, 31(10)
1203-1207. DOI: 10.3969/j.issn.1009-6493.2017.10.015.

Hpete, FKIT, FRE . B TRUZ Wik i S = 2 42
PEANI]. SEMOR 24 (A SR BRA ) L 2021, 38(1): 120-124.
DOI: 10.15958/j.cnki.gdxbzrb.2021.01.19.

FEBE, LM, R, 45 FER AR AL I R 2525 h Ay R TSR
[J1. 7 = B TGN 5 2387, 2019, 19(12) : 1525-1527. DOL:
10.14009/j.issn.1672-2124.2019.12.031.

TR L . AR AR 0 R O R D). R E e, 2006 (9)
57-59. DOI: 10.3969/j.issn.1002-4557.2006.09.032.

Jiinger S, Payne SA, Brine J, et al. Guidance on Conducting and
REporting DEIphi Studies (CREDES) in palliative care: recommen-
dations based on a methodological systematic review [J]. Palliat
Med, 2017, 31(8): 684-706. DOI: 10.1177/0269216317690685.
FEIEAL , RIS . 1B PRI N TR S5 5 5K [ 45 G o) B A5 R0
1. hEAAE2EZE, 2018, 38(22): 5573-5574. DOL: 10.3969/.
issn.1005-9202.2018.22.076.

MR, B, 52200, AL 90 DR INHE 2RI R rh AR AE Y
(RIS TSR, AT TT RO PR 2 e 24T, 2014(5) : 797-798. DOL:
10.3969/j.issn.1001-5817.2014.05.064.

PR, AR5 . MEHE 2 AR BT 0 I PR S A 12
SERCRIFNIL IR EE 25551, 2017, 26(11) : 878-880.

(W H 491:2021-08-30)
(A2 < B 520 )



