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[ Abstract] Objective To explore the potential application value of animal model training in improving the
comprehensive clinical ability of postgraduate students of dentistry and to provide reference for new methods of
preclinical skills teaching. Methods A total of 40 postgraduate students of dentistry were assigned to two groups, an
experimental group and a control group. The control group took the routine teaching course on root canal treatment for
the right mandibular first molar, using a simulated model of human head. The experimental group also took a teaching
course on root canal therapy for the right mandibular first molar, but an animal model was used for the group. After the
course was completed, the instructor conducted comprehensive evaluation of the students' psychological quality, patient
communication skills, diagnosis and treatment logic, speed of performing procedures, and treatment plan design. A
questionnaire survey was conducted to examine the students' attitudes toward and evaluation of animal model training.
Results The scores for psychological quality (0.430+0.024 vs. 0.115+0.036), patient communication skills (0.878+0.065
vs. 0.115+0.036), diagnosis and treatment logic (0.630+0.066 vs. 0.372+0.033), speed of performing procedures
(0.8975%0.019 vs. 0.055+0.080), and treatment plan design (0.539+0.036 vs. 0.396+0.017) of the experimental group were
significantly higher than those of the control group (P<0.0001). The total score of the experimental group (3.374+0.184)
was significantly higher than that of the control group (1.053+0.082) and the difference was statistically significant
(P<0.001). 95% of the students in the control group and 100% of those in the experimental group were willing to
participate in animal model training to improve their level of diagnosis and treatment skills for dental and endodontic
diseases, showing no statistically significant difference (y’=1.026, P=0.3112). In the experimental group, 30% of the
students believed that their psychological qualities had been improved, 50% believed that their procedure skills had been

improved, and 20% believed that animal model training had expanded the scope of their theoretical knowledge.
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Conclusion Adding animal model training can improve dentistry graduate students' comprehensive abilities, including

their psychological quality, patient communication skills, diagnosis and treatment logic, speed of performing procedures,

and treatment plan design. In addition, it helps students familiarize themselves in advance with animal experimental

operations for basic research, thus helping them acquire dual professional skills.

[Key words] Stomatology

I I DR B 2 2 S R AR iR P DR 22 B, 2SR 2 A
HAKIhFRe S, RSy e S8 bE ORI HG
WALEHRAE . NSO AL Im IR RE T ZOR ™ A% . N T
25 L i S BE 2T AR SR IR R RE T, AN TR % F
TR RO . B AL | GRS . BTS00
Heet A5 B | SeminarHS FHE S H T T
T, S TG RHTHL BB 1Y K, TE— e BB -4
FT AR A 2R A I R RE

DA A I PR B B DL 1 A A i 2 S 497, i R B
WSO LB . S bR s AR IR T N
AR TFAREH A, LLToh . A S0 K2 y7 0],
LR BRI TT B B S SOl =W, IR i
P i RIS T AN BRSEBRAEBOR,, 300 75 18 3k KUBS PPl )
APEAGBI IR T B0 R i A 2 LUIIR O E i
12, REAR V] RE SR B FINER , 1297 Uk B R S8 0 T 1
[ER=IE S e b TR E v i1 V3 8 (o & R = 11 (Y 7N f
e #2E 2 L) SeminarbfF . 5 kALY 25 SimodontiE
P B A BRI A EE G 0 7 kAT, i TR g
B AT BRI B TALAS B3 A FR, 27 5%t
FNEREA L | e ST R S S5 A AR 0 SN i
0T AR - B BHIG PRIZ YT B 5 421k, R BV EB AR I 25
Bl b, IREARERT LR G I IRBE ) R B B A
HEE L,

AR, SCES SN H T I B 2 oA 2 TR
KR W T SRR EXERE K, SR Sl WA U T J i
B 25 (FRTFRsh i A SN, REA R TH# A AR R
MERGRE™, TEMEFH BT AR T Bl 0 5aa 10,
J R ST A SR B0 ) A R B SR TR, 255
Yrv N B B2 R L, AR T Sh s Sl
R IR R IR T 1 I B2 2 R A 255 I R R T s
FERL A H

1 #REFE

1.1 X%

R T BT D B AR SR A SRS IR E T, B A
R AR ERFF— ARG TR AR, JE40 N, 7658 AR
BB sh UL e 2 IREE AN R AT BE VI ZR Ay Bl 2
T AT, B RE 734 % BRAH R S 21, B2 A

Pre-clinical skills

Animal model training Graduate education

20N, BILLGR5 (1~40) 1 45 LA 3 [] S5 00 157 P 2H 0 52 ik
PP R o X BRZE R AR AL, S 2 S B R
RUSCICEA . PRI AR, 112500 AT, P24 5
IR R AR U/ S50 e (7 o g 2L T % A W] ) 202 AT BA,
DAPRBEBR 2 N 28 A Al B TAETCH i 22 57
1.2 HFigit

NT TR B2 AR I R TT R B O, B 5
Xt Uk SF B BHIE T AR R4 T T IR A, R ISR fid i PR
YT AT RE I BLAN T [R) 8 (DA AR FMEI 28, MELLPRE A
15 AR > 320 1 B B S SR 412 OB E IR AR A,
DATRGHUE S o o BE e Y B ARG BE (I PR I2 9T AR
O PRARAERT , 5AE b | RIS BUES ZHE R, XELLR
R R I2TT RO @A SO R =, B2 A AR S8,
BB R AT a3 H ARG PRI, 16 IR 7 %8
BT RRHE e o EExF BRI, ACUREDEE sh Py Ao |
A R BT 4L BEHCETT RS2 IRFE, R VHZ 3 L5+
AR, FF /N RN A — B MR A IR T HRAE I 2R, Shasy
i, BAREE WA 313,
1.3 HEHZE
1.3.1 ARG ARRE R A EWE SR
FRER R T A0SR — B R . AR TR A R A SR LY i
PRECEFA, I BRVS IR B AR ZE 5 o A2 AR/
A, /N YT IE, BARLIE PRAS M 2F BE 2 1 5, Xk
BEHEAT ()12 7838 LA HE ST B2 SRR AT, S8 RV P-4k A A
R W i e

DR WIIRARAE . 5 s, ARy | A7 Al
—BEIFESRLF | EEIR R AR AL. 244, BRE . S NIRD
Bkt KPR AR E Y . ProTaper Next8 ek AL #S 4 .
PP IS, T BN R4 E B

PR FS: 6D AR 0 N B R S 45 VR R Z00AE 11 1k
PRARAE HEATHRAE, BURF AR 2 ML KBS DAl F1 7 %8
W, BT N A — B B, T RESE S T A
LI AT RENE D05 AR5 HEA MRS, AR S8 U A HR 2
WBEFTIE . AR M ProTaper NextE £k L FH #8545
A, A TR, T BCE I ST W B O IRJa il
ARG SR, MR SE B R . JI T2 75 7 O A
A3, PRI, B ENUE L R AR T A,
PO STARE SIS L . DRSS A, TR 2 AR 4



524 PNl (BE22 R

5 544

VER Stk G HEAT SOPP A AT A2, o e ) S 3 1 5
2 B A AT O WA SRR B AR RN T
1.3.2 FBAHWAER ) IR R LR
FEFME TR A 5 (GB/T 35892-2018) VESR, ML 745250
55 S 4w A S B (/R BESH LS. WCHSIRB-D-2021-499) .
A X B YGRS AR R AR DG PN 2SR R
AR REIEAT T 24 2 T, JFEEXER T4 00 i 45
5 G LA T YEA AL BRI S0, S R SE B0 202
By 32 2 T C57BL/6/INER T A RIS — B 2 4
RS TS AR AS 8 LR AT N 2%, PR LI R S LRI ]
JBR AR . L2 A CR/NAL, A /N AR, BRI PR
P VE B85 1% 5, XoF Sh B A 1 78 38 ()2 LIS I R
TR AT HE L B 5%, S8 XU PEAS A4 F BE2 23R )7
ESian

IRFRERT: MISARAE . 8JAIA C57BL/6/INRRL . ST/
AR WE TR B VRURR I . VSR8 L /N B 2 e b . AR
R BISKE JCR/IMIER L IR AR TAL. R
B WAHOREN . WA MRS AT L /NS R AR A
1T ProTaper NextSERHLHH R . PP S, 2 E0I0 R #4845

VRN 2 6 BEAT SRR 1 N B4 AL 11 S
NRARAE HEAT 25 2], BRFARIRAEE . F RS PPAS A
T B, B SR A/ F R ER TR A (16 mg/kg/INEUIA
Jo R ) MM T S R/ B, [T R /N BT DAk 3] e
AR B W O NG A A N — I e
0L, FHARIR A B A S B T 11, R sl B Lz
FESERAT, BEAT I DAL SF D106 B IS R T AR A T 45 FIAR A
FEIARAE, BRVE L 0 HAZH . BRI\ SR F /D BB
B ORI, RIS TR, RS SR, B0m
XA B AR AR TRV AT . LA NG BE, A B X
HEC FRAAS | VAE A R BRI TR
TH5AN 7 AT [ A A R AT 22045

YRR A C AR RIS T KPS 5 .0
(EI A
L5 SHITFERE

K HISPSS 20.02E A7 4E 3200 M7, e BRI LA + 538
71, L8] FUBER F 656 s 1000k A R EE 27, 21 LE
BRI, P< 0.05UCH ZRA G X

2 #R

PIALTEE 3 (4= 0.100 3, P=0.7515) | 4F il (=
0.9023, P=0.3422) 22 R G172 3o X IRA AN SE 5
RSPy VAR e M S G A A W P Sl e
SE LIRS TR A
2.1 SHEWEZEEEN

5 R AR LA, S0 2H 2 AE O B EE 0 (0.43040.024
vs. 0.115+0.036, t=31.71, P<0.000 1) , & & 743 (0.878+
0.065 vs. 0.115+0.036, t= 44.88, P<0.000 1) , 1277 &
(0.630+0.066 vs. 0.372+0.033, t=15.16, P< 0.000 1) . 14
T (0.897 5+0.019 vs. 0.055+0.080, t=44.39, P<0.0001) L)
K7 %5811 (0.539+0.036 vs. 0.396+0.017, t=15.69, P<
0.000 1) 7553 ¥4 W 2 $2 T5 S50 2H B A543 (3.374+0.184) B
BT AR A1(1.05340.082), 22 F A7 G L (t=
70.46, P<0.0001) ,

22 FEBRE

S8 IR AR 5 R Ba0 N, 58 W A I 1) 45 1 £ % AR 4L
40N, ERHREEES MR SIS S A O A
FHERG 2T AKE 0 A VF )4 8 A S B & B, R R4
95% Y AL B0 2H 100% 14 2 A= 4 3R I B S N 2 s 7 512
Y, 227 TG0 HF3 L ()= 1.026, P=0.3112),

RS, S 204 F4 S 5 G 015
AR E R R . 30% 4 A R T 0 FE 2R,
50% A AT T HARBE S, 20%2 52 Y e T 3is

1.4 ZFEEG 256, W2,
42A IR 5 T BN 2 - 4T LR FT 43, W BB IMSs & %2 245 EIERTIIEREELEES (n=20)
DR, WERGE. BT, R F R W H LR I RSIPN
SHRPIEHE TGP, Wik ABeEipsoUR, 5 ORI R 2o
HEE I BRI R T I PR SE e A, R AN H R R TR 2 2
M LEMRIE, Ths R B EESmapps: SRR SR 2w
TR 2
F1 HEESTHAE KRR 2
THTEh AP AE BRI 2
LHER a7 VR A 2 2B BRI T 1 BRI AL R 1
I 1 BT A2 R T (51T 1 AR T A MERE S !
O Sigis LIFHT. IT BIEIR R A A 1 AR R TR/ N X ) 2 4
Y BRATT HR SRR ! BE TR FRBRN R ERE 1
It BRI A E LT 1 R 1 PN VA 1R 1
B E 5 JEYN 20 20




ERE

TRAT R SRR SCIE ks 2 AW 70 A2 I PR BT 42 8 2807 10 2 P A48 525

3 e

W5 T AR AR AN T B3, X 8 1 1 i B 2 0 5 AR 25
FIRRRETT . RR I R AT B RE A B U B 2
o VAR IR it ], B 2 RHERRE 2K H
b, R A L A S W BB A HET R . AR
TR B, K SR T 2R 2 B A i PR T4 g
PR ORI BRI L 129712 | SRR
PSRBT T HEA LR s mAE A . A ELIRIR, ShY
1PN B B AR X B B, 2 A A R R 1 AR A Al i )
PR, ESh7ETRATEOE TS TR, AR T O
B2 R, O PSR SR v e A, SR T TR
TE SRR SCYIPRAR Hh, B2 R I il = Al 4 A Sr =
SBARAER FUAR, F5 52 g sh B S8, SE S /et A T
R A BN 2R, A8 77 NSO 2 13 R 5 ThT 3R
7 RAFRIRCR .

Z AR BRI 22 AR BITEAR B BESE G T A 1)~
SRR M S HLRE SC B IR R N, A — E 1R A4
RESERL . (EAEASRAHEA T R AT A B 32 A %) S )
BEAUAF AL BRI SE, A ANEC R A N B s i %
KAGOAF o N T B — G, FEA TR IF IR A B Al
RET| K2 A BN BT R S 6 AT 1 2, KRR 222 A fiE
SRR BRI S8 A N A . BRJG TR) A £ R, S
BERISIAT B T2 R IR RIS T LR RE 1 B2 0T . 404872k
FACA 1445k X IR 2L 9 27 A 3R DR RIS A 4 A/ B
BRI, AN 1A AT RE A9 i A0 T B A S S
No N T P58 F AR, W] AT 2 HE~2 A O S Pkt
AN SRR H i WA AT, R 2 R AT B4 sl s A R
REB i, IS T2 A0 Sh RO R B B S 5 0P
AT A e R KL BRIMAE A D, 23300 2 52
KX Moy A A Bl n] e K Ay . FRT SR Sl 7
SEABL S B SR PRI T | ZORAFHCE I 5
YIRS | SCRR SRS AR SE N R, FRTIZ
PRAR A T AR AE ) 577 A SR PR, 75— 20 2 R A
T

TETAS 1 1 i PR % 25 BE 1Y) i 20K, B I R T B AR
PRSI ST, 1 M 2 2 5 A e PR 5 BB PN A I
AW EGRMEGE . S T HRTF DEBE WEEAE LR IR R
RE 1, A PRI ER X A B LT 5 2L 200 39 e fh e PR 12
I RN R, 2 1 Sh WA Sl PR AT B e
2, I e B s A SRR AR 4 e i PRI A 1 R
% R T8 B [ IR, A BT 27 ) S S B A R RURI
AE, A J5 LI R RE AN AERE IF T B RE S LY B, fle o = |

B R R, WA R H R S
RIZEIPR B VRS Y AR AEAE A 25 oo
5 % X W

(1] JH2FAR. R, S5 SRR bmt: AR TR AR, 2020,

(2] RIH, HhiC, sk, %, PBLYSSeminartfi4h & 2 r A A 1A S i
A PR 2 S T B N ARSEIE 2R 2F, 2018, 32(5): 32-33. doi:
CNKI:SUN:JYJY.0.2018-05-021.

(3] S, BXRIZE. PRI IEAE L SR L. 2R
Be2E T4k, 2019, 6(24): 25-27. doi: CNKI:SUN:QKKQ.0.2019-24-
016.

(4] JARSAS, 200, JETE, 5. CBLAS & ML IR M HeABIAE O R 5 24 s
PR i . EEPRBE 2, 2021, 50(24): 4301-4303. doi: 10.3969/j.issn.
1671-8348.2021.24.034.

(5]  JHE, ZERH. BRI AT O ISk R S g0 e rh R . v d
PR B R RS, 2021, 20(8): 897-901. doi: 10.3760/cma.j.cnl116021-
20200325-00574.

(6] K% E, T, HAdsd, 55 AR I PHAS (R 1 PRI R 5 TR
MR, PEALEE2E207T, 2003, 11(4): 315-316. doi: CNKLI:SUN:XBYX.O0.
2003-04-037.

(7] EER, TI5, W8, % LTIk S0 00 DR =R A I ARE S
LI R AR FR . ARG, 2017, 31(1): 60-62. doi: 10.
3969/j.issn.1004-6763.2017.01.031.

[8]  JAZEZR, VeMBs, B, S5 Wy ARG YT M [H 3 B AL B, 175 11
Jr P24 2%, 2017, 35(1): 1-7. doi: 10.7518/hxkq.2017.01.001.

(9] %, JH2AR. WEAE BT IA AN PRAEEEIPAG . ha DR B2 44k, 2021,
56(1): 39-44. doi: 10.3760/cma.j.cn112144-20201104-00551.

[10] 5 IH. MY iA YT M FOB0NG PR IP RS BRI, 176 11 R 2224, 2004,
22(5): 381-381. doi: CNKL:SUN:HXKQ.0.2004-05-010.

(111 #/NGE, ve¥Bs. FURABERTRHIG R 55 T v BT 20 3 5K 3BT K %o
T DR 2R, 2010(3): 4. doi: CNKL:SUN:YXJT.0.2010-03-045.

(12] skjd, Mes, XSiEry, 25, MEuh0y By ZRme2Uag o oh O s B 2 Ak
FBHE TR ABTSE. TP IR B EEH TR, 2020, 34(5): 642-650.
doi: 10.13566/j.cnki.cmet.cn61-1317/g4.202005024.

(13] 3k3c, ERH, W95, 4. SimodontiE #If H AL MKaVol B It
TENEIR " SR A . A D BRI R A E (L TR,
2015, 9(3): 226-231. doi: 10.3877/cma.j.issn.1674-1366.2015.03.009.

(14] Bi—i, 24, B, 26 G DRI L3 516 Ge s 1 LA TR
v R S R ZURT, 2003(6): 47-50. doi: 10.3969/j.issn.1002-1701.2003.
06.025.

(15] k. I K I2Y T B AR TE B0 SIS R AR 2 P AR FRIR. oh
[ £ H TR, 2018, 32(4): 448-450. doi: 10.13566/j.cnki.cmet.cn61-
1317/g4.201804026.

(16] Hsuh, XBSCHy, TAHEFT, . BiAS =4t @O AE 4 (A 4 B
CRAENRTT YBeE BB QBT BTA, 2021, 9(1): 6. doi: 10.12677/

CES.2021.91014.


http://dx.doi.org/CNKI:SUN:JYJY.0.2018-05-021
https://doi.org/CNKI:SUN:JYJY.0.2018-05-021
http://dx.doi.org/CNKI:SUN:QKKQ.0.2019-24-016
http://dx.doi.org/CNKI:SUN:QKKQ.0.2019-24-016
https://doi.org/CNKI:SUN:QKKQ.0.2019-24-016
https://doi.org/CNKI:SUN:QKKQ.0.2019-24-016
http://dx.doi.org/10.3969/j.issn.1671-8348.2021.24.034
https://doi.org/10.3969/j.issn.1671-8348.2021.24.034
https://doi.org/10.3969/j.issn.1671-8348.2021.24.034
http://dx.doi.org/10.3760/cma.j.cn116021-20200325-00574
http://dx.doi.org/10.3760/cma.j.cn116021-20200325-00574
https://doi.org/10.3760/cma.j.cn116021-20200325-00574
https://doi.org/10.3760/cma.j.cn116021-20200325-00574
http://dx.doi.org/CNKI:SUN:XBYX.0.2003-04-037
https://doi.org/CNKI:SUN:XBYX.0.2003-04-037
https://doi.org/CNKI:SUN:XBYX.0.2003-04-037
http://dx.doi.org/10.3969/j.issn.1004-6763.2017.01.031
https://doi.org/10.3969/j.issn.1004-6763.2017.01.031
https://doi.org/10.3969/j.issn.1004-6763.2017.01.031
http://dx.doi.org/10.7518/hxkq.2017.01.001
http://dx.doi.org/10.7518/hxkq.2017.01.001
https://doi.org/10.7518/hxkq.2017.01.001
http://dx.doi.org/10.3760/cma.j.cn112144-20201104-00551
https://doi.org/10.3760/cma.j.cn112144-20201104-00551
http://dx.doi.org/CNKI:SUN:HXKQ.0.2004-05-010
https://doi.org/CNKI:SUN:HXKQ.0.2004-05-010
http://dx.doi.org/CNKI:SUN:YXJT.0.2010-03-045
https://doi.org/CNKI:SUN:YXJT.0.2010-03-045
http://dx.doi.org/10.13566/j.cnki.cmet.cn61-1317/g4.202005024
https://doi.org/10.13566/j.cnki.cmet.cn61-1317/g4.202005024
http://dx.doi.org/10.3877/cma.j.issn.1674-1366.2015.03.009
http://dx.doi.org/10.3877/cma.j.issn.1674-1366.2015.03.009
http://dx.doi.org/10.3877/cma.j.issn.1674-1366.2015.03.009
http://dx.doi.org/10.3877/cma.j.issn.1674-1366.2015.03.009
https://doi.org/10.3877/cma.j.issn.1674-1366.2015.03.009
http://dx.doi.org/10.3969/j.issn.1002-1701.2003.06.025
https://doi.org/10.3969/j.issn.1002-1701.2003.06.025
https://doi.org/10.3969/j.issn.1002-1701.2003.06.025
http://dx.doi.org/10.13566/j.cnki.cmet.cn61-1317/g4.201804026
http://dx.doi.org/10.13566/j.cnki.cmet.cn61-1317/g4.201804026
https://doi.org/10.13566/j.cnki.cmet.cn61-1317/g4.201804026
https://doi.org/10.13566/j.cnki.cmet.cn61-1317/g4.201804026
http://dx.doi.org/10.12677/CES.2021.91014
https://doi.org/10.12677/CES.2021.91014
https://doi.org/10.12677/CES.2021.91014

526 PUNT S22 (B2 )

5 544

(171 o A B PR 58 10 AR 3 £ 2L PRSP T 10 M S 0 ) 9
Jems. ROk BE AR T2, 2019, 6(5): 42-43. doi: CNKI:SUN:
QKKQ.0.2019-05-028.

(18] /33, Ax%k, Zhmnit. Shy R A E SCBR B B v R . 5
il B= 2307, 2021, 23(5): 321-323. doi: 10.13754/j.issn2095-1450.2021.
05.08.

(191 Bisk, HRIEAE, Wismts, . PEscmbshiae i AR FEF i % I
PREEZYSCHR L T 4435, 2020, 7(80): 2.

[20] AxBuk, Bk, TTMGSE, 4. SETF3RELE A STI S a AR SC 50 2L

SRR, PR ERE, 2010, 9(10): 1349-1351. doi: 10.3760/cma.j.issn.
2095-1485.2010.10.019.

[21] FEWEE, 2 3CHE s Xt S 5000 A0 FH IR B 5 it 3. 5B RE
2 5HR, 2017, 15(5): 139-141. doi: 10.3969/j.issn.1672-4550.2017.05.

034.
(2022 - 03 - 204k, 2023 - 05 — 081& 1))
g % NS


http://dx.doi.org/CNKI:SUN:QKKQ.0.2019-05-028
https://doi.org/CNKI:SUN:QKKQ.0.2019-05-028
https://doi.org/CNKI:SUN:QKKQ.0.2019-05-028
http://dx.doi.org/10.13754/j.issn2095-1450.2021.05.08
http://dx.doi.org/10.13754/j.issn2095-1450.2021.05.08
https://doi.org/10.13754/j.issn2095-1450.2021.05.08
https://doi.org/10.13754/j.issn2095-1450.2021.05.08
http://dx.doi.org/10.3760/cma.j.issn.2095-1485.2010.10.019
https://doi.org/10.3760/cma.j.issn.2095-1485.2010.10.019
https://doi.org/10.3760/cma.j.issn.2095-1485.2010.10.019
http://dx.doi.org/10.3969/j.issn.1672-4550.2017.05.034
http://dx.doi.org/10.3969/j.issn.1672-4550.2017.05.034
https://doi.org/10.3969/j.issn.1672-4550.2017.05.034
https://doi.org/10.3969/j.issn.1672-4550.2017.05.034

	1 资料与方法
	1.1 教学对象
	1.2 教学设计
	1.3 教学方法
	1.3.1 对照组仿头模教学
	1.3.2 实验组动物模型实训

	1.4 教学评价
	1.5 统计学方法

	2 结果
	2.1 带教老师综合评价
	2.2 学生自评

	3 讨论
	参考文献

