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Exploration and practice of deepening teaching reform in the Laboratory Mouse
Anatomy course from the perspective of teaching-research integration

YANG Qiao, CAO Gang™

(School of Pharmaceutical Sciences, Zhejiang Chinese Medical University, Hangzhou 310000, China)

Abstract  The teaching of Laboratory Mouse Anatomy faces multiple challenges, including a lack of systematic textbooks,
disconnection between theoretical instruction and laboratory practice, superficial research element integration, the absence of
animal welfare ethics education, and high resource costs. Guided by the integration of teaching and research, a systematic
reform was implemented involving the development of a two-volume textbook and digital resources, the construction of a
regionally integrated modular teaching system, the transformation of research resources into inquiry-based tasks, the
promotion of team-based faculty development, the full integration of animal welfare ethics, and the establishment of
consumables recycling. After two teaching cycles covering 216 undergraduates, significant improvements were observed.
Student anatomical mapping scores increased from 6.2 1.8 to 8.6 1.1 (P<0.001); practical operation assessment scores rose
from 78.3 £6.7 to 89.5 £5.2 (P<0.001), and the rate of standardized euthanasia practice increased from 32.3% to 91.1%
(P<0.001). In addition, the number of lead instructors grew from one to three, the average number of mice used per student
decreased by 37.8%, and the per-student core operating time increased by 20.0%. The implemented reforms effectively
transformed the course from knowledge transmission to competency cultivation, providing a replicable experience for
laboratory animal anatomy teaching.
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Figure 1 Diagnostic framework of multi-dimensional coupling problems in the Experimental Mouse Anatomy course
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Table 1 Comparison of students’ anatomical spatial cognitive ability before and after reform

ELEELN BT (n=93) BEE (n=123) GiitfE P1{H
Indicator Before reform (n=93) After reform (n=123) Statistical value  P-value
w0 T 7L
BEEMLEEND 6.2+1.8 8.6+1.1 =12.30 <0.001
Anatomical mapping score /points
O BEAE-AARCAELRS AL BLE GRS/ % 52.7 86.2 0=29.31 <0.001
Accuracy of heart-liver-spleen relative position/%
T AW 22 R EH R % . -
Accuracy of left-right kidney spatial relationship/% 484 821 r=27:50 0.001
DY = b
DoAESA 36 1 IEF3 /% 57.0 84.6 £=20.27 <0.001

Accuracy of cardiac longitudinal axis orientation/%
42 ZWHREMEHESRAEIREE

WRIE AR ERAE B2 R AR HEE 7 B3R, MIRAE VLR MYEME . 2w IEmPE . 38 B 1R
P BRSO YE T 4 DNYERE TR, W 100 p. 45 R BN, NMUR)E AR ER T S BE
I (£ 2) . BAEHLZEH 78.336.7 /08T £ 89.545.2 4 (t=13.83, P<0.001) . Hrf, “#fE)5
PR B 5 B s A b B OYE 1S 2 K 54.8% 3 TH & 88.6% (y2=31.47, P<0.001) , #EFEANEFE.
PRAZHT JE RO B i B A Wos (Likert 5 &R, AEFFER/FEZETAINED , 24X R 2R E
YR RN R R S 25 PR T o DA A i) SE 6 A Bh 1 B A I 2E i 7T BB I 25 AR BBl AN 58.1% 3R T T &
92.7% (y?=36.72, P<0.001) ; A [F]“%1I& 4o A A 350 W %2 o 42 o] Wt 58 R 557 Il 0 1) 25 AR L A5 A
11.8%%E % 65.0% (x>=61.51, P<0.001) .
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Table 2 Comparison of students’ experimental operation assessment and research cognition before and after reform

AT (n=93) BMUFESE (n=123) SiHH P{E

Before reform (n=93)After reform (n=123)Statistical valueP-value

EF5 Indicator

BAEEZL B9y

- . 78.3+6.7 89.5+5.2 =13.83  <0.001
Total score of operation assessment /points
ot 3 ' NG 1E 4 2R
BRAEE % BT 7 5% S48 28.6 3147 <0001
Score rate of post-operation standardized management/%
A BT B S 2 T T B B BB/ %
.1 2. 2=36.72 .001
Proportion of agreeing that the experiment helps understand medical research ideas/% 58 927 1=367 <0.00

2 Bl L =] 2% Fa| 22 Dol B2 (i

WA “BE AL SR Hh 3t AT LAt A PRI L 5/ % 118 65.0 £=6151 <0001

Proportion of agreeing that scientific questions can be proposed from observation/%
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T, AE“S2IG SN = 4G R R RS Bl B 78.5% 42 TF 4 96.7% (¢>=17.87, P<0.001) ; %Ik% 3R
JE U B AR LB 30.1% 3R TF % 89.4% (42=80.78, P<0.001) ; XNBEENAHEAAH I IEEEIA L
B H 25.8% 3L+ & 82.1% (42=68.87, P<0.001) . 1T N2, WIARERVEH K A id & MR 2 R0 TE T
1TH7H 32.3% T E 91.1% (32=81.29, P<0.001) ; “SZI% 5 I o B B 3 AN 0 Ab B S2 06 sh 48t 14
Rl 41.9% T+ 4 89.4% (y2=55.83, P<0.001) .
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Table 3 Comparison of students’ animal welfare ethics cognition and behavior before and after reform

sk BEERT (n=93)  BUESR (n=123) gt P
In d? ;; . Before reform After reform Statistical P-
cato (n=93) (n=123) value value
AT S B8 B 490 IS A AR R OB FR B8/ % >
= <

Proportion of agreeing that laboratory animals should be entitled to welfare protection/% 783 96.7 L1787 0.001
I 3R JEIURL A A 25 1 EL A5/ % "

Proportion of knowing the specific content of the 3R principles/% 301 894 ©=80.78  <0.001

KBS R AL L% 258 1 6887 <0001

Proportion of knowing relevant laws and regulations on animal protection/% ’ ’ Lmoe '
S B R A 7 O BT R S 4T 2R
BRI Z R SEREIAT R/ % 123 911 #=8129  <0.001

Implementation rate of standardized euthanasia with overdose anesthesia/%
SEYR 5 LB HE I SO AL AL B RIS BB A A %
Rate of actively organizing instruments and properly disposing animal carcasses after 41.9 89.4 *=55.83  <0.001
experiments/%
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Table 4 Comparison of faculty team and resource support capacity before and after reform

£ B ey AR
Indicator Before reform After reform Change
AT E PO ALY N 1 3 +200%
Number of lead instructors who can independently deliver course modules/n
WA T EUT ALY A 0
Number of core faculty members/n ! 2 100%
SERRECF R AR ey A 0 6
Number of completed standardized teaching documentation modules/n
FEBPRIUBHT-ZEA A AR/ R 0 200
Annual average number of research-teaching recycled mice obtained/n
SR L 5 A P EL % o ila
Proportion of recycled mice in total course usage/% ’
INCZN T RCNN is . 7%
Average mouse usage per student / (mice/person)
ABIRZABRAENZRI K/ (min/ D 36 103.2 120.0%

Average core operation training time per student/ (min/n)
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