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Abstract

Objective: To explore the application value of mixed reality (MR) in clinical teaching of thoracic
surgery. Methods: The students were divided into two levels according to whether they had clini-
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cal experience of thoracic surgery, and then randomly divided into experimental group (MR As-
sisted Teaching) and control group (Traditional Teaching). Through the test scores of students
and the subjective evaluation of students and teachers, we studied the effect of MR in the clinical
teaching of thoracic surgery. Results: The experimental group is better than the control group in
many indicators of objective results and subjective evaluation, and MR has a better effect on clini-
cal skills training and a better effect on the students without clinical experience of thoracic sur-
gery. Conclusion: The application of MR in clinical teaching of thoracic surgery can improve clini-
cal teaching effectively. MR is more suitable for clinical skill training, especially for students with
weak foundation.
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1. 5|8

N AR TR R I R R, AR G Im PR B0 2 R A Im PR 20 s 20 77 kAT« IRZBEFNE
I R R Z AH N R, IR E 2 A SO A THL s N T RAT R, ZOmEE SR “RIE L M7
ER AR, T, S ORI R 2K [1], BATHERZH N E R

R TS R R Bt B — [ 2 AR Do R AR B PN B B TR 6 B S (Mlixed Reality, MR)F AR A7 2 —,
EFEMRIKARK 2] BEIRARE SR EAT, BB N 7RSS ER BB, H e
TR IREDUSERA R4 LIS (Virtual Reality, VR). 18555 52(Augmented Reality, AR)Z j& HELH
— PP RARER, TR R REE AR E S E PR ORI AR,
F 38 HoloLens &5 45 PR IR e £ 5 BB sy ey, H RIS st A HL s Sk, Sealail sttt
Ft RS R H R SER A B KRG ISR N H T IR R, AR R AR = 4B A, S BB
THEFIREE T, RORBRAR] 2 72 A AR E RS, O B U R R 3R SR it T AR (BRI [3]. AHE AL

BN I A AT TR T TSR B, R BRI R BT 7
2. WRE57HE

2.1. ARIR

EE 2018 4F 10 H~2021 4F 9 HIRAL“PUAE” 2251 32 L 9 Fint Ko Forbr, Jola4RERER I S 2] 2F
A SE AMRIERE IR oA . BHMBAES 16 4. BRIEMAMNEHOR RIIAMET 1 N, AT RA
AR ERE.

2.2. FEAR

B BT IR AR A S A 2 I B ATL S5 o0 N S 56 20 (TR & I S Bh A i) Aot R L (e e #2238, &

H1e 4. H: sEIRABEM 11 4. Ltk s5 4%, Fid23~38 %, FI(Q27.6 £ 5.1)%; BFESLIIA, ME;

AL WFAE . HEAER 4 4. WIRATIME 12 4. 4 4, i 22~34 %, PH(28.1+4.6)%; BFESE
AL MBS 3 4, AL RAES S B WHIARTE, SR MSTUN(T76.3 £ 6.7)5r, KR
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N(15.0+5.9)7 . AL BEURLEA R EP > 0.05).
2.3. HIRAE

HUENAE: ARSI, R E. RS REE IRRRIL. 2B, 6T R
W FAEREAMEE R PRI Ak FARIFRAE. RJEHBINGT kIUE%.

AR 1 S ERPTRE R, RN B R AR R e B . B EET IR
RN, BEJEREAT MR E S, TR T RE .

eIk FEARUR I 1AL HCEIT,  hEL & H OB IR A R B R AR B IR PR TR
BN TeR R a, B H BT HE NS, TR IHR IR, K 1~2 b, Hr,
MARALG BT, ZEELITIRR. SRAELR B AL, SINREIERS, TR
WS CT T =4E 8, MBS R A R4S 50R), A MRS IR WA, 1T
RS/ sl s s Bagel . SO B AE W L SR R A, BOM A2 A ST AT I R R iR (151 1)

Figure 1. Clinical teaching assisted by mixed reality
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FOWPEA s 2> VR ATIUAN RIS I, 2 R 27 A e PR TR R PR B RE PR S 4R 15 D o

VAT @ 40 2080 kR 50 ASEER, &8 2 7y, 36100 72 @ WK T A EOmALL, — A
BAELIT LRI R, S — NS R . © @ H Y ESIESMEHSE BT, B4 4 288 H - il
S LA RN 20 RR(CELFE IR 1210t 5 ) Bt CT HE MR 45N 10 BEUER CT A R
10 18, 70 4508 PPT, (£ B BN S5 MMM AR IC L0 AT, RS PR Ui 25 R 24 ) il B CT 2 W7 A 31
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EWPPO: X ARG E: © 2AR IR FEE 2 TGN 22 SRR
HerJr R R, @ FUMX A ) BahE . HOREANIEH . RS . B 4R S R R H 5E

JIRIPEA o
2.5. Gt EFAE

KH SPSS19.0 FRAFXAHSCE AT Sevt 704 Bt R A% = beEZ(3 £5)% 0w, dLIRHECKH]

the:, PAP<0.05 Ron 2z AAGHERE L.

3. 58
3.1. EETH

SIS 7> S IR T 25 22 5, (B AR A ) 22 AR A5 0 2 e TR ) 22 AR (L 1, 36 2),

Table 1. Pre-test scores in experimental group and control group (scores, x £s)

% 1. SIS BAMERTIRES, Tts)

A7) LA papicti| t P
A¥ 16 16
i e A AR 204+63 19.1+6.6 0.550 >0.05
CT ZH#EA 79+45 7.1+48 0.455 >0.05
fiiE CT &4 9.8+4.5 10.5+43 0.483 >0.05
FARE M 6.4+4.6 7.1+48 0.448 >0.05
<O 444 +18.8 449 +18.2 0.076 >0.05
Table 2. Pre-test scores of students with/without experience in thoracic surgery (scores, X +s)
= 2. B/EBSNRERPZEIRFMAS(S, Yt5)
A7) TEA A= t P
AE 16 16
it e A R 143+3.5 253+2.6 10.077 <0.05
CT ZHHEHA 3.6+23 11.4+25 9.063 <0.05
fiiE CT &4 64+25 13.9+1.7 10.056 <0.05
FARG XL 2.6+2.0 109+22 11.062 <0.05
R4y 269455 614+4.4 19.523 <0.05

3.2. e

B SR AR TE 22 5 4, SKIR A 70 2 TR AL T HA i SRR At ) 22 A 45 0 Yo v Je ki

AR 3, 42 4),
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Table 3. Post-test scores in experimental group and control group (scores, X *s)

% 3. TWASHREMRENREGD, T4s)

H5) SEEAH pagichiin t P
A¥ 16 16
it e A R 30.6+5.7 286+7.0 0.887 >0.05
CT ZHHEHA 15.6+3.8 12.1£4.0 2.524 <0.05
fififE CT 2 Wi 17.0+3.2 139+3.5 2.634 <0.05
FAREHXT L 154+2.6 10.5+4.7 3.626 <0.01
Ba 78.6+13.3 65.1+16.1 2.587 <0.05

Table 4. Post-test scores of students with/without experience in thoracic surgery (scores, X £s)

4. B/LMSNBIERPNFERBEMRER(S, T£5)

W) TR A& t P
AE 16 16
it e Al R 248+48 345+3.1 6.817 <0.01
CT Z5H3EA 11.4+3.7 164 +3.2 4.085 <0.01
iy CT £Wi 13.1+£33 17.8+£2.2 4.796 <0.01
FAREG xR 10.5+4.8 154+25 3.626 <0.01
By 59.7+12.4 84.1+7.8 6.634 <0.01

3.3. jEREFA
B it e SR b AR TE 22 S b, SRIR A ISR 38 TR R, T SRR Al ) S AR SR A S TR
BRI A (WA 5, 4 6).

Table 5. Test improvement in experimental group and control group (scores, X ts)

% 5. SWASHBENRERAS, Tis)

A7) LA pugiicEh t P
AH 16 16
i B Atk 3R 103+1.9 9.5+2.0 1.083 >0.05
CT ZHPHA 7.8+25 50+£19 3.467 <0.01
JiiRE CT L4 72+24 34+1.7 5.171 <0.01
FARE M 9.0+3.8 34+23 5.084 <0.01
By 343+8.6 213+54 5.152 <0.01
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Table 6. Test improvement of students with/without experience in thoracic surgery (scores, X xs)

6. B/ITHSNIERNFE GRS, T£5)

H3) TR A EA t P
A¥ 16 16
it e A R 10.5+2.4 93+12 1.872 >0.05
CT Z3HA 7.8+2.6 50+1.8 3.467 <0.01
fififE CT & Wi 6.7+3.0 3.9+2.0 3.056 <0.01
FAREE IR 7.9+5.0 45+24 2.449 <0.05
By 32.8+10.3 227+55 3.456 <0.01

3.4. REBRBVEHE RERIRFAXIEE

© T see ikt B, 7ENfR Sl AR T, oI AMRHEE A 5 A S R T T8 BEAli ) 27
A, BTG ZER F CT S5HHA . e CT 2Wr &85, oM AMRIERE ) 2248 RGHR THA =
THIEMPIEE, ZREASFHE S, 1 H SR M ZE & T35 48 3.5 40 14.5 43 vs 2.0 47
2.0 7 5.7 41)e @ TEFREEMX T, ToMsMEHEEAL 2 A4 sGHe s T A 2l 34, Hseiad
ZAE R T XL (6.0 7 vs 0.8 73), 1 HXT R IR T TGt = L (L& 7).

Table 7. Test improvement of students with/without experience in experimental group and control group (scores, X *s)

% 7. TWESHBATTERRNEERBRIS, Ts)

A7)

A%
it LA
CT Z%HA
fiiE CT 287
FREHMIXTFL
B4y

S pagicth
TER AR t P TER AR t P
8 8 8 8
11.0+£21 95+14 1.655 >(0.05 100+£2.6 9.0+1.1 1.000 >0.05
9.5+2.1 6.0+ 1.5 3.862 <0.01 6.0+1.9 40+1.5 2.366 <0.05
9.0+2.1 55+1.1 4.141 <0.01 44+1.6 24+1.3 2.744 <0.05
120+£2.6 60+19 5.292 <0.01 3.8+£2.7 3.0£1.9 0.646 >0.05
41.5+5.1 27.0+3.3 6.782 <0.01 241+55 184+35 2.489 <0.05

3.5. REHZFE SN REIEAXTEE

T A MR, © TEEREMERDT I, SCIA SR g = T X A, E gt E
S5 @ 1E CT 45MFHN. ks CT i2Wr. FARGEMXT R &S5y 71, SLIRH RS 5 m T e, 2=
FERA S ERE G T H ISR 1) SR B A = T A AR AR5 4rs 4.6 45, 82 4r. 174 5%
vs 2.0 454 3.1 48, 3.0 4% 8.6 4%) (L 8).
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Table 8. Test improvement between experimental group and control group of students in different levels (scores, X *s)

8. AERRMFESWASHRANKEGIRF (S, T£5)

To RS R A B SRR
1
TRHE  HER4A t P TRHE  HER4A t P

A 8 8 8 8
fmEAER 11.0+2.1 100+26  0.837 >0.05 95+14 9.0x1.1 0.798 >0.05
CT&M¥PHA  95+21 6.0+19 3.564 <0.01 6.0+£15 40+15 2.646 <0.05
i CT 27 9.0+21 44x16 4.901 <0.01 55+1.1 2413 5.246 <0.01
FREMI  120+26 3827 6.189 <0.01 6019 3.0+19 3.240 <0.01

By 41.5+5.1 241+55 6527 <0.01  27.0+33 184+35 5137 <0.01

3.6. EMIEMN
o T 0 (2 A0 2 2 90 B BT« B0 % 2 A SR B R IR ) TE 22 A, HA A TR 43 S 6 41
Bim T AL 9, £ 10).

Table 9. Subjective evaluation of students in experimental group and control group (scores, X s )

9. LIHESMBENFEEWITM(SY, T£5)

HE5) LA pagiicEish t P
AH 16 16
NGB 87.8+6.3 80.6+7.0 3.039 <0.01
E3hE 91.0+58 84.0+4.3 3.854 <0.01
BCIVAL 89.7+7.4 85.6+5.1 1.804 >0.05
LSL &S 90.0 £3.7 84.1+7.1 2.967 <0.01
WEE 90.9 + 6.1 85.0+6.3 2.700 <0.01

Table 10. Subjective evaluation of teachers in experimental group and control group (scores, X *s)

F10. KEASHRAMBITER S, T+s)

H3) IO ot B4 t P
AE 16 16
X3k 91.6+4.0 86.9+£5.7 2.688 <0.01
kS C AR 912+5.0 85.9+5.2 2.936 <0.01
RIREIR 89.1+5.8 87.5+5.2 0.802 >0.05
BiE2E 903+3.4 82.5+5.5 4.847 <0.01
MFRE S 89.1+4.6 84.1+6.1 2.623 <0.01
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4. g
4.1. FSMRIERBFEEENEEI TR

M s eHE A H LB, WIERR, AN kEg 2N AR5, BRI AN EE R 21
MIERRNR, EEBAAERIBRIERE S, KGR RHRREE IR T T s 2R (4] REPISEBRAEH L
A h SR S], BT ImRE:, BABEMN. BERME. TR, TELSSNYE, CBEHRN
i PR 02 ) B E2 4 B R 6]

4.2. JEA VS HE TS RHIE R B

AT R: 1) SEIGZH (TR A B S Bh 208 AR 5 i ARl PR 2027 16 25 W56 A% It s AR AR 1 6t HE
HFLFE 22, Hnl WL, JRA IS B ECF e e 5 = AN BHIG R BUF R . 2) A AU & 30
SEAR BB WP S AR TR IR A, SRR IR FROET 2 U B #EEXOF I E W, & AT
AAEHIGIR 202 . 3) MERATIATR 5 MR STE , A FERE I 224 B M B RS R I T o 224, HA
H & e AR R R, ToHah 1) 22 0 B T Rl 222 o IR 3R TR A I sE 2 07 U & T o 4b
BRI AR (ST R MUREAE), B Ui 2 A R Ut B SR R (Al fE#E i FE A AT R B,
TR B 22 B R TR S IS B2 . IR R TR SR A PISE M E M. BB, IR
HEERMEE R, T R 4SS FAREBIENZEENE, REMLAEFHEMRSE: S TAR%L
FaANRBHEREASE SR . B E, RADLSLReme P R AN E MR, T TR AR . e, AR S R Ak
BHEAY, HECREMINE TERE, KRBT BRE URE/N—2, nfLEH, BAEMLHBA
EETTVEREAR T ARG PR 20 B 1T TRE , )T PRk B A R B 408 20 N 2, 6 I /Mt 95 1 22 AR B SRR
4) T ENES, 2 H S RSEe T, LIRH S5 RA TR RN ZEZNA K, WX+ CT 4
MFRA. i CT 2l FARGHN BIEFIE R Ae SRR, SL30 20 0 B BAR T-XF 4. |l WL, IR
GO S B s G A IR RB RE R, JCHE W KR S5 0. = 4EMRB SR R Zr. B TR A IS
FoR, ZYEARZ M o m] DL B 2 Ak AR SR ORI A, 0 TR TR IR E A AR [T

i b, WA ISLAH BB T IE TR ARG R, X P I 2 Y RS R 2 51 Mol . RIE
AR RN REBN T, XTI IS M AR B XCE K, JRIHOE T A SRR AR IR IR B RE AR
B ZE N
43. BAUSHEBBENF B

M, REREGNINE TEZEHE I, EIRAIEHEF LY, WA —SESERN RS, BE
MSAE B A B T B, FRE BN A &N, TR KM gz g —L, 54h, RADISL
B B TR, AR RE e KA N 2 X SR TR B EUNIE R 5] .

5. @A

FEGIGIKRET N T B ENPE RSB TARSE, FEEE R W% Ee, mRam
SRR LR RIS TR =, SRR BCEERSEMEMN, R TN, e T
M. MEEATIEER, REDSLHBZE R HBEs, #— PSR, EIRREE 52
Mz RN
HEE£WH

1) R B R B R 22 AT H (ZH19014); 2) dbntti B 2AR 234 % Bh I H (4222057, 7182158).
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