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Abstract

Objective: To explore the effect of small-scale limited online course (SPOC) teaching method com-
bined with 3D bioprinting model technology in clinical probation teaching of complex airway in-
tubation in the anesthesiology department. Methods: A total of 76 interns were randomly divided
into traditional teaching group (40 students), SPOC teaching group (18 students) and SPOC com-
bined 3D bioprinted model (SPOC + 3D) teaching group (18 students). The traditional teaching
group received content of a case of complex airway and intubation. We released teaching videos
on the teaching platform in advance for the interns of the SPOC teaching team, and then carried
out on-site teaching in small class mode. In addition to the above models, the SPOC + 3D group also
applied the 3D bioprinted solid complex airway model for on-site teaching. We used question-
naires to give feedback on the teaching interest of different groups of interns, and the teaching ef-
fects were assessed by knowledge assessment and case-based operation points. Results: Firstly,
the self-rated scores of internship students were analyzed. In terms of interest, attention, disease
cognition and satisfaction, the sub-scores and total scores of SPOC + 3D teaching group were sig-
nificantly higher than those of SPOC teaching group and general teaching group, and the differ-
ences were statistically significant (P < 0.001). The scores of the SPOC teaching group were signif-
icantly higher than those of the general teaching group (P < 0.05). In terms of assessment, the
theoretical knowledge assessment scores, clinical operation points assessment scores and total
scores of students in SPOC + 3D teaching group were significantly higher than those in SPOC
teaching group and simple teaching group, and the differences were statistically significant (P <
0.05). Although the score of SPOC teaching group was higher than that of ordinary teaching group,
it did not reach a significant level (P > 0.05). Conclusion: The integrated teaching mode of SPOC
teaching combined with 3D bioprinted model can increase the interest of anesthesiology interns
in the clinical practice of complex airway intubation so that internship students can understand
and master relevant knowledge more effectively.
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1. 518

PRI 2 R I PR PR 2 R — /NS 2R, b 5530 BB AN AL 35 1 PR BRI 25 A DG TR S e, T4
SR B KIREIT SRS UISIE . XL S Y R R R S R A T, H R
HRE X LA ERE . A, BRI F IR RS A G, TR PR A 5 B0 52 1 B i S Al
KE SRR, DRI BRI 27 2 — T B PR S e MR AR 3R ) 22 BH[1] [2]. ARG ik, it 2
Ll AL GE 2R J7 72 (lecture-based learning, LBL), 32 #7156 T [l i ¥ 22 J7 ¥ (problem-based learning,
PBL), It PR S >3 AR A A% LA (R Y0 481 % I PR S B Il R = LR PR IRR A2, T DR 559 T I PR 52 = P R SR
[3]. HbAh, KHAHLE L5 FE (Massive Open Online Courses, MOOC) B4R AT DA %5 i fift vk 2027 B U5 AS S 1 Il
W, AR BCE AT A REARAEAL G = TPOIRAEARYE 2 AR RS SN RAF B U it I AR (] HE DAk
BRI AT FAELEIE ] i) B 5 B R BRTE TR X R MR B, (Hax L U FAP ), AReTS B %
H4]e BRIk, — P 2 B B A /N RSB il 4 (1) 75 28 R A2 (Small Private Online Course, SPOC)gifi #& 1
k. SPOC # %k —Mai & TR BE SHERBEEMREG I A . BUTHEAERF T 6 ERAME
U, FERSMNEL T A, W RN SNE T W, BUTEE AN N, TR TSR
W T EREE IR, A RSB AE R, fERR B S A — A ERA R B FARAE S . XM A T 4 B
NEEMRR, R3] B RZECEBER5] [6].

Britz ok, BEERARKEZRE, 3D AEVFTENEA T LUEd R TR, #5185 3R A0 S5 L ] (s
AR, PRIk 32 3 5evE . H AT, 3D AT ENA BRI 5 TR 2 ], FEVEZ AR I R
BT AR IS R E B EH . AN, 75 SPOC #2Hh, Wilkats 3D AT ENEIARM L &,
A DA I I BB, BE AR 5 ST AR DB FIRE A (W B AR S AR, AR IR S R R A
A[7][8]-

FEARZCEEH A S, IRATHI A 3D BT ENHOR, W@ B R RTER SRR, @id SPOC #%: 5 3D
EFTENFRSS G I BE B, 0 B A CE T B R R REAT HR SO bR, SRR — RSN 5 T R 52 3
Az SNBSS B B ORI TR

2. MRS E
2.1 ARMR

¥ 2020 4 8 H & 2022 4 7 A, 1EZBIERF RS 58— I B2 B BRI L S 2 1) 76 44 [F] =B AL 43
T . SPOC #U 4 (SPOC 41)Hil SPOC #U Bk A 3D LEMHT EN 2 41(SPOC + 3D 41), HH i i@# ¥
41 40 4252314, SPOC 4041 SPOC + 3D sz 4N 18 4. P fg 52 31 A 45 AR RH B BRI 24 318 0
WS N A BT B U VAR BT EAT 3R, ARIERARE I NG — R, DRIERTA 2 A 7EM
RENTRY R [ 2 5

22. BIRAE

AW T R % OB AR X — R R, WA PRI R - Tk 1 4 B i BB R
FAREIMEEAT R IR, B — A B BAEEREAT IRy . E @A AR AL 1 HIE R EEE B &
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BN, A BERREER AR 00k, X SE ) AT DL, WEAREHE NP RESERSHE
WUAT VEARURAR,  [RI P2 08 I3 B AR LIRS N IAEHI 450 ; SPOC AR IRN BN F LA T 5
FRAAHEN, FAERSNEL S, B EERIRREN AR, RESIERIEITSEE; SPOC + 3D
HER IR NTE SPOC #z i Baat b, B 1 ANE 408 B3 A R A8 22 TRl T 3D AEWFT ENfE
WY S HEAT R TE 8. 3D AEWFTEN(IT750, Stratasys A&, 35 E)H A YL FR BT, KACEN AN
CHEMNERIK” MRL, X EE R E R RB.0T, 1 mm ZE)#T 1.1 T ED .
2.3. FEHRITM

FIT A Sz >3 A8 [R] 220 RRIPE 27 Hh AU B IO AR SR IR PR 58 21 IR ks Ji ek B 7 ) 25 1 2 A R e 71 8 A%t
TS . EVFRS A A BRI 2 B U BOGEB R ER D TPREEE . A nfE
FERGHREE 4 NS, B 20 47, K45 80 4r. A—TJ5H, AL AETEHENT, FFEEZIEKAE
N, ZERBFENARE S P ER RN T AU, DL GRE 5 R 0 3T 23 AT SR R U X
[, ®—ANJ7MH35 9 50 48, K45 100 436

24. GtFESH

K FH SPSS G it (19.0 A % S B #- 4T Ge it A, S48 & Rl A BB R HE 25 (X £ 5 )"
Wi 2H 2 8] i B R B AL ¢ R 56 B Mann-Whitney U K36, =20 2 18] i EL 3R FH B IR R O 2 90 T one-way
ANOVA 1556 Mtk R 165, P<0.05 BREFBGII¥E L.
3. &R
3.1. ZRFE—ERER

Tl 40 N, HP 5B 17 N, 23 N, PR 2023 £1.49 5 SPOC #2241 18 A, 5
7N, w11 N, FHER 2061+1.24 %, SPOC+3D #2dH 18 A, HFBE 7 A, w11 A, F120.67
+1.46 %, =HAERBAER 2R TG %5 (P > 0.05). AHEFT A 053 K% 76 43, HIWZE 100%,
IGPRAE 1A% 76 N, HHZH 100%. PAARI BOREE -2 8 a0 = 4 F 22 A K-F 3T 4l , i id
HUFH TN 87.68 £ 4.96 43, SPOC #iF4H- T4 87.17 £ 5.04 43, SPOC + 3D 4HF-14 86.06 + 4.47, =
H 2RI — R S ST G e, E RIS (P > 0.05), WL 1.

Table 1. Comparison of general information among three groups of intern students
1 DI FE—RBERIER

wageem o sockerm Tun”  pag e
(n=18)
FER(x£s, %) 20.23 +1.49 20.61+1.24 20.67 + 1.46 1.60 0.209
PE5(n) 0.102 0.905
5 17 7 11
gia 23 7 11
AR BRI LR ST 87.68 +4.96 87.17 £ 5.04 86.06 + 4.47 0.69 0.507
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3.2. BEFHEHERAE

FATCUR A 7730, 0 =SSR P sz i e B U R I AT YA, 5 50 B A4
EOGERFEE . ER PR BRI BRI A 4 NTTI . S S A B IR bR AT B PRI,
BEOUH 7 20 7, B 80 7v . =4IMHLE, EROGERFERE . VR IEEPREEL . A RURE B AT R T T
WA REZESR. SPOC HAHI 4 NEWHF I Jd n EBE l # A T ETH(P < 0.05); SPOC + 3D #
UL 4 DR IG I S 550 ¥ SPOC Hef 4l 7, ZERAABES R X (P <0.05). W& 2.

Table 2. Self evaluation scores of three groups of students on teaching modes

2. ZHFEMBFRANBTIFNED

SRk SPOC #2441 SPOC + 3D #(=#4 F i P
(n =40) (n=18) (n=18)
OB 14.45 +1.78 16.11+1.28 17.83+1.86 25.57 <0.001"*
R IR 14,55 +1.78 15.78 + 1.44 17.56 +1.58 20.53 <0.001"*
IR IN TR 14.50 + 1.67 15.83 £ 1.69 17.72 +1.56 23.79 <0.001"
W E 1418 +1.78 16.89 £ 1.18 17.67 +1.50 36.95 <0.001™*
My 57.68 + 3.57 64.61 +2.48 70.78 + 3.08 107.48 <0.001"*

“fR# SPOC HUH4H SYH@EACHALLL P H: ™ P<0.05 ~: P<0.001; £ SPOC + 3D #2415 SPOC #2¢ 4
BP{E: *. P<0.05 *. P<0.001.

3.3. IEFREES AT

AV RIEIEE RN, GRS FSH g 1 B ERHE BRI S8 %R, 8
A A A DA IR S IR R R I, SRAWTE & F = I KR 1. SREE AT IL, AR AR5 IR
PR SE 0 PEERENZER . B, EEBAR IFREEE SAMES L, SPOC + 3D 41154035 5
Fim T SPOC 4 MWy, ZrHAARES R (P <0.05); 1M SPOC #4H BIRLEF IR IR |
I R B DA R ey B Pl e, (HRR LB ENSH &, WE 3.

Table 3. Clinical ability test results of three groups of students
< 3. ZHHFERIRKREE MR SR

SRl el SPOC #2441 SPOC + 3D #2#4H E i P i
(n =50) (n=18) (n=18)
R AR 39.83 +1.99 40.11 + 256 42.22 251 7.27 0.001%
Il R4 2 A 39.90 +2.16 40.72 +1.96 43.22 £ 2.90 12.87 <0.001*
My 79.73 £ 3.00 80.83 £3.37 85.44 + 4.02 18.37 <0.001%

“fRF% SPOC HU4H SYH@EHCHALLL P H: ™ P<0.05 ~: P<0.001; "t SPOC + 3D #2415 SPOC #H2¢ 4
BP{E: *. P<0.05 *. P<0.001.

4. ¥+1ig
PRI A I PR — 2R B — R AR R Bl . — T TR BRI 223 T 22 R %, 5 IRR 24
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FRIIABONEE IR, AOUH ) AR AR, XEERRER L RS DL Rl PR 74
WTEENRGNY I ER 5 —J7 0, RIS I A SE et ienm, UL 4R BB RIRIE I A 2 BLAE
B RAR G55 LA L REAE DL o DRI BRIV 2 A AR DR IR 5 IR AL AR L R B AR S AR A Rl B e 4R 1,
i Bt R B BRSO AR BE 71 [9] [10]. #RTH,  H AT B BRIFE 2 58 ) #UR AT IRAFAE T 2 [, T PR
TR PRI B A B MIVEAN R R BAE LT

IR R i PR A2 — R SR AT YR 2225 QG 3 A e PR N PR BE S o A, SREGE I “ T T
I . SISk R AR B R A 2 ML [11]. H AT A CEE WA 2 2R R T R
LA s PR PR IS 1) — R AE R 22 AR SE TR B i, AR BR 2 AR 5 NI PREE A R vy, B2 S il PR
B2 S A RN AN RAR AR PR 2 ST SE R AR AAR SC R AR, o p 2R 22 S 008, e 1R 2k A\ I
PREE 2 Q03 A A B 251 [12] [13]. RIS @I WS A B 7 I RE , 15 7 [ 2 A4 AL PR e PR 17 i ) RB 4 59
IRTT, BEE 2 AUHTE R R, G A RAR A B RS, & B R Rk 35 EEAEF[14]
[15]. bR 2022 48, 28 R CBHt, N RIS . IRIME EEEEEREA —E W
EBEAMBRES, FNREFEA L, RETIRDBREAE A BRERRRIE L, & 1]
FEAEGHEAE M L E R IR, (EX T & E RN SERE R 5 SR, 4 e ) B
SR o

W, AT, BAMEEG ARG E, R SPOC #ehia, 4G4k b1 6 kA #r wI,
FEFG AR SE 2 R A AR SR A R 2 BT, BENS S I ELBE 1) 1 AR BRI RIAR SC (K PR AR, MR8 58 >) 2Z BT X R
WA RAR I B . (RIS, FEIRPRSE ST, JFR/NIEES:, (R B IMRe s R B OGE R4 [F 22X Bl
FUAMFE S, N TSR BB, S RS AR IR R U, EBOGEREE . RIS
RERE . NI RE LA R MR S B A A B W B . XA, T2 BB R
EAREIRR B E 57y, BB A A BB R0 XSRS SPOC HAihfE X AR
eI H P RE R R A A RN 2 SRR (AR A SE BT HE

FAh—TJ7H, FAE SPOC U RFEAt b, 8907 3D AMFT BRI 7 . 45 R EUR,
SPOC + 3D £ 5K 2] [A] 2 X i PRECF: N A %R B 5w 2, RS S RORAE = A Bt BRI B AN PR 4
2 7 T B 2 Bt die e, SO IR S T VA REAE SN S 20 AR MR RIS, W] DR A S A K L Bl A A
o CRHRER T AT W], BT IR A ROk

3D AEWIT IR — R RTIR RIE M HlGE AR, ER TR =40y “ a0 , @B ZITHR T
o RGN ARl A T A B, G R A O E AR A RS K. 565
ST, FIH 3D AT EVEOR AT ARG B IR PR R A, A mT S A v, A
I S 207 v AR AS FH ABOR A 42 [16] [17] 0 XA T7 i AN REMS A5 4555 o R S0l i AR, S o i 17
fife,  TRIRRE T DASIEIE ST s PRI BEEAT BN, A ke T 5 T 7] 21 SE P A o OB B 8, 3X A9 3D 2
POAT EDRE R I PR L Ak R 07 0 125 R CUAE B AN R BE 0T e« 3D AEWAT EVBR 17 AT UK I PR S > 2
BEAT ARG RN O UF AR AN I PR 2R 2 4b A2 — AR QU TT R T AR R b, W] DU (RER B8 B2 AR AE AT M
JS2 Rl R #5R A 2 B BT AT R LR BB AR IR, W RIS YT O EORSR T e AT b i, i — 2853 2%
Wi, W LLUE R E A E 3D AT EIRER, AT T AR R TE TR SR T R, A TR
iE, PRFETARYR.

5. B4

ZR PR, 0T BRI S R B Im R B AR S 2) 242, FEIRPRSE S v, SPOC #U ik & 3D 4
WOAT BN SE (50 58 Y AN BENS fie it SE2 50 A X JRRIAE 27 AR A R 2% OB B 0 (1 X, SR RES A5 L0
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LB B EE AR R TR H (44 : 2022jyxm768).
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