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[Abstract] Objective To construct and validate a competency-oriented entrustable professional
activities (EPAs)-Competency-Milestones system for assessment of laparoscopic skills (ESALS). Methods
A research team composed of 15 members from five medical institutions was established. Taking the Staged

Training and Assessment of Laparoscopic Skills program as the basis for EPAs, ESALS was constructed
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through scoping review and behavioral event interviews and the use of the Kawakita Jiro method. ESALS was
applied to evaluate 49 trainees and 10 specialists (including 5 novices and 5 experts) on basic and advanced
laparoscopic  skills, respectively, in comparison with two other assessment tools—the Training and
Assessment of Basic Laparoscopic Techniques (TABLT) and the Global Operative Assessment of
Laparoscopic Skills (GOALS). Perform Mann Whitney U test using SPSS 23.0 software, and use Spearman
coefficient for correlation analysis. Results Through reviewing 13 literuature articles and interviewing 10
senior surgeons, the ESALS was developed, comprising 10 EPAs, 8 dimensions of competency
characteristics, and 5 entrustable levels. In the basic skills evaluation, the ESALS score was significantly
positively correlated with the TABLT score (R=0.881, P<0.001). In the advanced skills evaluation, significant
differences were observed between the novice and expert groups in all the ESALS competency scores (all P<
0.05), while no difference was detected in the GOALS score of tissue handling ability. Conclusions ESALS
provides comprehensive evaluation, detailed standards, and precise feedback, with comparable efficacy to

conventional tools. Future work should focus on expanding sample size to verify its generalizability and

developing an electronic tool to enhance application efficiency.

[Key words] Entrustable professional activities; Competency-based medical education; Laparoscopy;

Skills training;  Assessment

Fund program: Education Innovation Program of China Medical Board (22-493)

DOI: 10.3760/cma.j.cn116021-20250211-02055

I I B ARAE Sy AR S I A v ) B AR
MR RERS IR SCHE N AR 2 — o FERRE
K, 2 U I I 55 25 B R RAH AR A 22
AR T 5 2 AT AR BUR . A A
s 2 ST 1R R B 4 B B B B IR TR (Staged
Training and Assessment of Laparoscopic Skills,
STALS) , Ff- AR AE) R HIR . KT, Bl B~ 2 B
2R AN W 5 e A0 A2, 1% G 22 M j DA T 5. 4
FE Al B % 4 BE YN 25 PEA (training and assessment
of basic laparoscopic techniques, TABLT )™ 4> Bk 5
& B F K+ BE PE A (global operative assessment of
laparoscopic skills, GOALS)PIEE | Xk L)L 324 A
B 77 S 1 BRI R Rt , i i 28 I Js 5 07
LT XE YW ERIE

BRI FT M (entrustable professional activities,
EPAs) 1} EAT: 7 5 1) B2 %7 0 (competency based
medical education, CBME ) F{ 1T B R, Kl 5 1 ik
1P B Ak D o BB PR AT O 4 A 2 A L AR
WPE M, 4 3 CBME BE — 25 18 i O EPAs- JJEAT:
71 - B2 i (EPAs-Competency-Milestones, ECM ) i
2 NI RBCA PG S T 408 LK

BT 5 AR B e EIE I B 4L RE ECM
Z PR Z (ECM system for assessment of laparoscopic
skills, ESALS ), $11 82 0%y e [ i fis B 43 DI PRAR A PP A
5 RIS 5 I SR

1 WHRFE

1.1 s/

G MIINGE ISR S IR A (G IpNE S
SR TELs SN =B E N o1 S = e Uy TN R el N o3
TEEBE L KA E S — B B L R B R AR
FSEEBE) B 15 24 LD R AR, B4 13 A4 I IR & KA
DEHBEHLR(ED . A CRMAEEEN
JE s BRI IR M A 2206, %42 EPAs M CBME B
w, HABS 5158 AN L 2 g B
IEHLE R A2 B2t iE (B2024-182-01) .

RN TEEAE O

WFgE/Ng Zi

s fr
B4

R LR A IR B 3 s 5 2

FR L R A B 5 — P B 4 2

A2 LR B ) e = e 2 2

PR A B 2 2

P LA R B 7S B 2 2
P (4 11:4 8:2
AR 413+55 457+58
HARR (= 2 Rl = 2% 5:10 9:1
27 (WA 7T A 5T 2:13 1:9
WRE(RIK G K - #BEEHER) 13:2 10:0
B B O AT B (4F)

5~ 3

10~ 10 7

>20 2 3




rhAR S R L4 2025 4 6 H 45 24 555 6 51 Chin J Med Edu Res, June 2025, Vol. 24, No. 6 < 753 -

1.2 HHESALS
1.2.1 AT Jyin)

K FHE R 25 R v A1, R 28 b [ B R PR
(CNKI) .PubMed .Web of Science Z35 JZE (A [6] 5
20004F 1 H 22025451 H ). HSCRE R IRl R
EHOAT R BRI G S AT )7 MR
Y1 K R 16 N “entrustable professional activities”
“competency" “laparoscopic” . & ]\Tﬁ ﬁﬁ% s B%@f QV\]
1355 S0k B S A NVivo 1 2.0 5 HEA T2 2
T FIRARGE Tt , T B AT: 7 1)

122 HEIER

iz AT R TRIE S E 10 £ 50l
PRSI IT VR (R 1) o Diikad 7% STAR
JEUNT SR A7 i AR R I I T AR TR & Y
A RN AN Y S A . LSS HTIE B AT
TR MR 2% | i 2 #E5EE R H Colaizzi L AP N %S
GRS AT SO S S St U2 R R AT
NEZFR . WA EE (category agreement ,
CA) 2 i 15 E 22 %0 (reliability coefficient, R) 46
gt 5
1.2.3 KR

ZEA T IEAT 1 im) M R R o 1 e 4 R
PEAEJIHRFIE . DL STALS BRERT 55 EPAs #EAC , 2545
I PR 2027 50 B, 42 FH K-J iRU o e B R A, o S5
EPAs, f# ESALS,

1.3 FukESALS
1.3.1  JEafEREEM

TR 1L IR 27 b 97 B I T O SNl 5
49 %4 STALS PR B AT 5 . “F00 R 1~2 4R 90
FEBEBEIN, rh AR 24 % U Y A #2552 HL A I s
Beti RERTVIRAR . A, (8 B 5 R 75 76 1 s s il
A% (DM-LAP-S) I 5¢ A& 3 % 78 AGHEDIH] |
WA FT4E 3T 45, i 2 7 STALS iR FE 2L 51 #3717
45 HY TABLT 20 50R1 ESALS 1743 . Hirh, TABLT ¥
A3 E IS (R RN A5 oA T3 I T: 5545
53=600-1%AT-55 ¢ ST A - CEE TR EL x FE 1RSI ),
AR R E R TR
1.3.2  =HAEREEM

BRI Ll K2 g 7 v v A oK 2= s
S—BEBE Y 10 45 BRI, HA0 o T ML 2 41,
RS54 HTAB AR FAEEIT, hAAFER
39% , IR ST AR 38 5 B R
IR FARBEIE, PO AERY R 50 27, 58 BOE I 55 T

AREHAIECH 600 o KL EACHE AN 7=, H
W4 BA 1045 DL FE IR F AR L5010 % 50 A 57
BRI F AR SR VAT VRN 80 R 45 T REAT ) B A5 4%
9%, 53 3 45t ESALS 1553 Fl GOALS 743 . GOALS
TR B fil bt T RGP ERAERCR A ZUb B A
TS A TR, Bk 5T H AR B,
ARAR 2 55 W8 B R VIR (2491 B e R IA R
(2451) Fn ARG AR (6451 .
14 FiARpKk

A 3 3 25 4 N P B R RE AT IR T
EPAs-PEAE SIHESR Bl BEAT ) R HL AR AL g L A A
Wi 21 EPAs 55058 W HEIF30IE ESALS(E 1) .

‘ Sk R [ KRR TR ]
(n=13) (n=10)

l

([ M )
[

[ mienEx |

LRA
(n=15)
STALS

EpAs ) ((mdTaE | m
[ I T
i

! ]
SERBECREIEAN I AEREEAN
TABLT(n=49) GOALS(n=10)

Bl WrRgek

1.5 SGilorik

iz 1 SPSS 23.0 F it AT Ge it b . A IES
O3 A R 5 28 i DL (8 + hRifE22) 30 AR &
E A4 A 0 ) R eb s B (g 357 B al ) (M (Q,
Q,) 13" o A8 H R H Mann-Whitney U £ 55 .
AH XM 2 B R H Spearman R, IR HHE C L
1% &2 B F B8 F & F 5 www. researchdata. org.cn
(RDDA2025321047) . K% 7K E a=0.05.

Rk

2 #R

2.1 AT SR EAR Y

28 SCHR A, SRS 31 36 2518 I i kAT 135
Fro ZeBHEE IR, 0 R 28 K He g oA, 0 1k 1
16 2538 J T STALS P12 EPAs 19 IEAT F1 4685 , 1l %
AT Fy i)

ViR ERHR K 11 718 %, 5 JH 7 813 7, 115
WRETE] R 2 226 s CA YE [l 4 0.575~0.846, & ik —
M 0.783; RETE Bl R 0.625~0.841, sk RN
0.821, R GRS — 8 m . IHAA TR T A AT T



. 754 -

rhABPE SR B E B R A4 2025 4F 6 45 24 45 6 1) Chin J Med Edu Res, June 2025, Vol. 24, No. 6

B IFEG i 8 T A0 8 AR i
FEFRFERRL (3R 2)

R2 RGN AR

e JHAEAHE

FURGERT AR VI A R s

B AV SR RE ST SRR R

2SR S YERGHRRE ) s UL R RIRE ) s 2= [AlIE ML RE T

MFPE WUTFBCEHES ;s SRR

BARRCR  HEULIERE ) s e B A SRR ) s 30 H bR o U

BYRCR BAEHLRE ST s I R RE T s NS AL AR

W ST BE D 5 RS S AP R A BADMERE ST s TR
WS PRRES]

Frgikor A EI ATRRTIRE )

2.2 EPAs—JIEAE IHESE

KA STALS EREEHEZL , B 45 EPAs AT ($2AF:
IR KR T, EPAs 5T e (£3).
2.3 ESALS

15 K- i, 2% 22 6 1 AN B2 /RS U
o M8 R I AR R B UK R (fundamentals of
laparoscopic surgery , FLS)!" DL K w5 i s B 4% AR 2%
B SO bR ER RO i E AR, M E ESALS
(FR4) . ZMEFR NS DAKFlR R AT ) 4R
o 198 (150) FR BRI HEAREIN, BIMEAE 13

R3 EPAs ST SRR

AT T
AR BE siE W BdE BME RN HRsR
e fem BT BME BCR ReR DME kR
SRR Y
R AR
gty v o Y
KN
GEGHTH:
R PARAE
Bl oy g
s anfi)
XU B P
| Wrae &
HEEREER
HEEH

EPAs

<
<
< <
<
<

<
<
<
<
<

L N W
R
R .
< <
<2422 <
R R

B ICIE T ARAE 2 9 (343 ) 8 BRI FE A 4%
WEB T B 58 MU OGATE: 55 5 3 90 (5 43 ) i BRI 7E [1] 422
W T RBRE 5 BUAH DCAT: 5554 90 (7 7)) R BRI RE S
ST 58 A AT S5 5 S (O )RR EIFnT IR 5 T
REEITHEAE . AT PR Z BT HE , R ik B 45
RIS EH BTG 559, B 3RAS 2
[ VP53 o 45 00 A 77 9F 3 AH I B SR i 551 EPAs 1Y
ESALS 1543 .

R4 JEEBHHEECM B IFIR AR

AT S HRE
ARG A <604y 60~70 43 >70~80 4% >80~90 43 >90 43
PRI CENE AR KT Wi RTE T AR R II6e; (8 GRS IR B dy  BER i, X 45 8 st

Pk b I BE 5 5 i Al
FHARBR, Jok 2E 4T %
AARAE

R RE MBS s A4
Ho PRI

2SR PR AR A 20 AT IR R L X, A
DX, J0 i 4R B e bk A 7 bR 5 (R Al e

XTI

BRARRCR

Py S VASE

PR, 2R
BT

S VR AR EE SR, To vk
FRFHR, &

B R BR8] 5 RRTESR R T
A IEAE DR R (HR
TR AL TR A
AT

REFEAT AT LAY ZH ZUJeH  H
ZW N TRy AR

R0 5 S8 A2l IR, 5 R0 7 5 X RE i
iz ebass AL BAEAHER)
BARRCR. ANMBEHRAE B R $84F BRSSP 2 Al

R, RTORARAE ™
R R

TRHE R SR 7R — A
DX B 2 A AN RE LA
HEJRE 5 S TCAA T HL I A
R DRI A 2 5 22 AN
ST IARAE T AR
T HE

IRAJE TR DR Y RN T 2 7Y
A, TCIE TE U A A

TP HRAE ARG TE AT X
P, AR R UER E AL H A5 5
Ly L AR Y ON TE IR
REZE AL IE SRS R (0

AER XTI, LA —
TIAIE , BESE MR B AR
8 ABS TR AR b 22

BIRRP AL I FHR
8 R U L 5 %88 2 1 I 45
s FARE LW i P AE A i
# L B

B HRATH A 4
SUBERAE /R A L5
2l 5 JIIGE 38 1 0 T 22
B AR A 45 1
Bff, BEAMIES T —5
BAE

B, BESE B AR A 5
X i DL g A AT —
FE A RE

BAEHE VI ; e DU i
PR AR N
T BEHUE 1 4 E A%
TSRS

RS XA, T A
it , ETE A
VB AR ABAE LT
SR GURRE  REA AL
FENLIEER AR R
BRI s A R A
A BAEBO R

A 5 I
Kl s BB ERAT Y 25 R
HCLBR, AL
AR, HEA BRI ST 5E AL
e (A eI Eilct PN
RS

SRBIE T ) 40 Bl e
o 25 9 e 52
2R b

AR, B AEAT 3
PLEF P A 57 47
A , 5 0 S
BT 5 X 3
BILLNT

WAL A K,
W S A A
1 RUF SR e 5

SERIAF, IR L A—Hb
AR R AR R 5 X 4R
HALULT- T35 45 2
7 P AE ke o, HEAAA 7T
AEHZHEE
AT Ak, BAT R
WEEAIE B, JE TRk
A 5 AE A 2R 58 B
5, B KK DL AE]
AT AAL B, AN 5
R




AR R 2 B TR FR AR 2025 4 6 56 24 4555 6

Chin J Med Edu Res, June 2025, Vol. 24, No. 6

© 755

FR4

JHEAE )

R

FIRH A <6043 60~704%

>70~80 43

>80~90 4} >90 43

PIAEME 5 F A BA K 511430
B b, AS R il A HR
oL W B BRI
BEA= A AR Jowk

AE 15 P BA R 5% #E47 2 AR 1)
W AR VA AS B N ER
B IR 2 H R L X JRR T A
I B A A SR TR0 AN R 0 5

-5 B F ORRBEE A At
PEATAROR T, KEE A AL
N T AR K REBL A 5E ik
A BAME 55, AE R %18

L5 AT BB DA A BTN
AE £ 3 T AR I R AL
N TSR s S AT AT
BRI, TS IR A

TE W1 BA T R 5] 44
FH, V30 e K ¥ s BEAR
P BAR A T
BCAE 55, AL AL AT BA MR

PiC & 5 I ) B PR AT e A% B AR RSB U UM A (BTERE X PR QURRIEUMEE S5 5 WA PARPIBEIZ
%5 AL IBIRAL, AR ARBUIS, ABABIME R AL BRI A B BA DM R RO, T BT 14T A
FECT AR U, BRI TR RO, R ]
HVAE , PR T AR
AT
Rl INRAEIAC 5K INRBIACESLRMER, F3 TR BILL4E/N BN 23R RR L RGBS 2, BY
B2, BeAT 2 P (R TOREERMIPLE B FISCBRaR B (M 2200, o 45/ U AN S PR BL Al 380 T A0 5 i g 3t
THY BT S 2] Bk SEBEH IS (5] ) ZII2ERE et ) (5203
it T3 B A R I A
I Y
BIESHR ARVFIT HHE R T [ B AT AR WET LAY =L(IDN

2.4 LR RETEANY

49 242 1 3 WA 55 H 5r 52 G ] 43 1) R 55 s
118 s F1150 s, TABLT W53 H 5 803908 532 5,465 s
F1445 s, ESALS P43 L 503454 30 73 o ESALS 5
TABLT P43 7545 1 25 2% vh — 20 R 4, Spearman A
K Z KN 0.881,P<0.001, 4 L AL (F2).
2.5 EYARETHNY

BT B FAPALTARES 535124 185 min Fl
127 min(P<0.001) . GOALS PE43 | W 24 75 IR ) %
AT RIGYE ROR A B 225 53, A

650 45
630 40
610 35
590 30
570 25
550

530 20
510 15
490 10
470 5

450 0

1 7 13 19 25 31 37 43 49

——TABLT ——ESALS

A AGIBEERS oY

600 45

40
550

35
500 30

2
450 4

20
400 15

10
350

5
300 0

1 7 13 19 25 31 37 43 49

——TABLT ——ESALS
C. 8B TT45F4r

GURL BT 11 22 5 G478 o ESALS PP, B
AR AL IS 22 R B R L(3R5) .

3 itig

Al R I S B B e vE T 6 TR
TS 2 B PR R I HE Sh R IR 2 & & 4k
H#®AHE R A EEE L Mt N
ZBPEAL T E 4 FLS .GOALS . TABLT J % W45 ¥4

Ak #7 AR Hz 58 Al (objective structured assessment of
technical skills, OSATS )45 | 43 513 FH F A ] (1 5%

550 45
530 40
510 35
490 30
470 5
450

430 20
410 15
390 10
370 5
350 0

1 7 13 19 25 31 37 43 49

ESALS

——TABLT —— ESALS
B.HEDIRIDES:
130
120 o 2
110
100
90
80
70

60
1300

R=0.881
P<0.001

1400 1500 1600

TABLT
D. Spearmantf &L E

B2 HEALEREH



« 756 - rhAR S R L 2025 4R 6 45 24 555 6 1 Chin J Med Edu Res, June 2025, Vol. 24, No. 6

£S5 W4 GOALS FESALS 47 H#s

i H HiFdl LR Z{H PE
GOALS
TREE A 18(17.0~19.0)  25(24.0~30.0) -2.64 0.008

WFERIGEE 19(17.0~20.5)
e 18(17.5~22.0)

28(25.5~29.0) -2.65 0.008
28(25.5~29.5) -2.62 0.009

FEEAvd 27(25.5~28.5)  29(25.0~29.0) -0.54 0.589
EERcS 22(18.0~23.0)  29(26.0~30.0) -2.53 0.011
B 103(98.5~110.0) 138(133.0~141.5) -2.63 0.009
ESALS
PR AR 36(30.5~43.0)  48(46.0~48.0) -2.60 0.009
23 (BT 31(30.0~40.0)  45(42.5~48.0) -2.10 0.036
WERI| 35(34.0~39.0)  48(48.0~50.5) -2.65 0.008
PRAERCR 24(20.0~26.0)  30(28.0~33.0) -245 0.014
PRYERCR 28(26.5~29.0)  39(38.5~40.0) -2.64 0.008
A1 A FME 32(27.0~33.0)  45(44.0~47.5) -2.63 0.009
BAs s 194(172.5~201.5) 258(251.5~261.0) -2.61 0.009

YIE RIS Hod | FLS & TABLT B4 i
Js B S B BE AT, AT BE i A Tl
I s ) A5 B i s OASTS M2 GOALS M T 56 iF
BT AR UH AR (DA S aE 5 4T
SEAFRR . A, e T EL e = B R AT 55 B
i F st 27 GUMELL BT B BT G R BAR B g
ARG R H B S B R 3 ECM Bg 1%
T R e B RE AT I PPl T L ESALS., SEERF
LR W] ESALS 8iiE A~ 45 T TABLT #1 GOALS, HE
A R OV I 4 S . ESALS
1R TR AS AR TR i R TR 25 B A B L 2 TR
FERANYEE M LA g T e R Re VAL 4k B Loy
Iz o Toi SR HE R R A B AR A R PR R R R,
ESALS & BEMNZAZTH % 2 i AR 1S Bl [A]
it , ESALS AL AT BA R S5 UMERE I PR, 25 30
FRAMEET- AN A A 0 R . QBEH b il B
gifk BHaE . ESALS B 145 EPAs NI, B2 EPAs
SMAT e &, il 5 AN ELE 900 i LR ROk
IR REAT 7 R R R B, TR A% 58 3 T s 1] (1) 3T
WA BT RE I VEAS o AERAESRSOT0 R 151,
I\ TE AN RE AR I AL R S T e B ARG LR
PR i R S 2 AU, RGO W P o
XA BR HE N PEA R AL T RR 2R | 5 O
PR T B 0 R AR . QTR R RS E
o TEIERE BEVEAN Y, ESALS P/ AL RERS 1 2
W 51 2 [AVREAR R 1 i 25 5, 5 TABLT 45 5 5
PR BE — BV, A RR AN BOR AT 27 B AE 23 [R]ER 48
VERCR A AT IR IR IR S AR . 5
RATREVEN T, ESALS BB A SUX - TR 5 %

RIS T Sy A e 22 5%, B RIFIA 3K
PEFIPEALALBE , IT 8 AN [ 22 30 K P 2 B AR A T
W ELAE X A S o B, X TR E AR AR
(27 B, AR “ 3 B BIPEAS TR B2 R h2E R
W BV A AR A , DARAE A2 T2 Tt 5 4%t
“YRE AN S ANUHERG , B A B A SRR I R, 2
B RENs 3 i AL A BA R B3 A YA S8 AT , S TP
RE ). IE M R AA B T4 ks 2 R $2 mF
R W R AR U N 25 5 07 R SR AR B L B
SN TAESE AR S IT Re

SR, AR AAFAE— MR PR . B2, 4%
REZ I TEAE A SZ B . STALS R R [0 A B A= #E
7 R RE A% 2 DN A B B U, REARAR R
AN, AT REE WU AS 6] 2 U2 DL AL R P . =
WAL REF AN N AT B 1), T ARHE AR =X
255 FEOHE Y. L, ESALS A 20PE 4 2
PEICATF A EAL . UK, ESALS PF-43% 405
i 3 BRI T AR B R 2 2 A ) [
SR . AR R K HE T R B 2t ol LS sl i
() L AR AN T 5L SEBUECHE SER S AL A oy
FAHT , B2 B VEAG BOR FUERA P |, 6] INHE T80 4
PR 55, ESALS [UCR R RO F REITA , AR 9N
AAEH AR S e B, AP R & ARG
Bl , TR PN S B BUS S TR L

25 LR, BRI T ECM BLe M 8 1 I8 Irs s
HREH TR R, BEE 2 DRI T 2 [ 9 15 S )
VM RNt S s e i, A5 SR s 3 [ s e 4 R %
BrR R O AL & J , 5T N i B B ANRE A [ R
FREA R S% .
RIS A (R R AR 25 b
VEB AR s 0 T S AT RE SR
i VORI I F S0 5 2 L I0RA 2 900 39T I S VORI A |
BRGS0 5 B 6 4 S S 5T

Sk

[1] De Win G, Van Bruwaene S, Kulkarni J, et al. An evidence-based
laparoscopic simulation curriculum shortens the clinical learning
curve and reduces surgical adverse events [J]. Adv Med Educ
Pract, 2016, 7: 357-370. DOI: 10.2147/AMEP.S102000.

[2] Wagner M, Gomez-Garibello C, Seymour N, et al. An argument-based
validation study of the fundamentals of laparoscopic surgery (FLS)
program [J]. Surg Endosc, 2023, 37(7): 5351-5357. DOI: 10.1007/
s00464-023-10020-1.

[3] Liang Y, Huang H, Tan YB, et al. Construction and implementation
of a laparoscopic skill training course based on a smartphone
application and virtual reality [J]. BMC Med Educ, 2024, 24(1):
1111. DOI: 10.1186/512909-024-06066-x.



