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Abstract :

Zoology experiments is a foundational course for life science majors, traditional teaching methods

has not kept up with modern scientific research trends and demands of society, making it difficult to

stimulate students' interest and achieve effective teaching outcomes. Based on the Qinghai Normal

University teaching research project and supported by the College of Life Sciences, this work utilizes a

virtual simulation platform to construct a virtual-real integrated pre—experiment module, a multi-modal

knowledge presentation system, a multi—-format knowledge delivery mechanism, and a layered review

process. These innovations break through the spatiotemporal and safety constraints of traditional

experiments, strengthening students' practical skills and innovative thinking. The research outcomes

aim to provide practical references for the development of virtual simulation experimental teaching

systems in other majors and fields.
Keywords :

[

—+ BHU

il

Y Ss R R . AEMEOR S A G R A ST 3
RO s B SR He, — I A AR B2 TS
iR s 5 — Iy T T AR R A AR AR B ) 2 S AR,
BEANTT I, RINRE LTl R ae s, Hyreed:
HIBIHTRE, TFREHFASI AN T, RATIE AR 550
AR Y S BB AR SR T T G, (EBh AR Lk
FEAYR ISR N 12 5, 20 P AT T LA AR Y B
HEEENER, LB AR RO RIS, X TPE RS
TSR IERE ] o B SIR R — ISR R R 2
Bl SSehrERmRWAR, EELERRNEEELRES, wHx
SIS MISLIR MR SF R Z RG], SRR H A T B HO#
PP L, BRIF B A LU 2 AR B2 S,
HIZESI 4R Ak, A MBI AR B B R R TR T

animal experiment; virtual simulation experiment; teaching construction

SARA NS IG L R 2RI, T S R R Fp A AN AT 4
B AR, FI, SIS EIERE A H R, Gz
Rl e s S BRE T & PR 1

FEAM B SL U R AL G Sl I B SIS B R G, TR
HESCHGIR ], PR ECE S, (R T S B — R S gy
00, RIS BRI A SR H | IR SR
2R BERIR BT . FEM LU A N R R Zs (7] . $eThSeie s i it
FUACT- S BEZERE T JB LT BSR4 A9 5 I AT DATRAME G S0 2
FREZAL . ZE L2013 KA (T IF R IHE E PR
FALIGHA OB TIEAREA ) (FElE (2013) 945)
WIRfG e T BT R A B Se s R s ¥ [, 20174EF0
20184F, HBMBMHAKEA T (HAFHIMAITHRT 2017-2020 FFFF
JRARIEE: RE AU B o B R A ) ()T (20170 4
5) U BT T [ S RE AU FLSLI0 2 0i H R AR
A (FmeR (2018) 55 ), HE—5mif 1 REFUF B SL e 2

TEER: FBFEXF 2022 FREBXFMAME (INFNBHEWEREMAEL ERBHRESRE) , WAKS: ghnujy202220,

064 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



TH AL BRI 0 fEOLEERE b, MEAR SRR Y [E]
I, ASCEATE MR A ARG AT eI B A AR fy B2 B i
o, EUBUA P XS A R U B A b T TR AT 5
Mk, BTSSR IR (2%

—. ELEHFMR B

TGRS IR E AR . PR TN T T
PAREE (M (20191845 ) Y,
(—) ERE RS LR
20244 A1 HlE, RIEEEATNE (SLsy st 4
Wiz R ) (FRifS: GB/T 43051-2023) , WAt H 5
WEES R B s s A5 25k 1, RS T s R, SR
Mo, HaR, SLBGEWIEE R g R, TORImFIEEI, —
SeyS gt i E SR B M TG A NS s e R g, HAR
KRG —E 22, WASHIR, TEsh P scind fe .,
fi| SEURARA B A, A DL — R M SE A BB AT 25 R
(Z) IBRARSHFHMER
MATER Bl AR AT 54 IR AL R A 18 1L 556
WL, SRT, SCUGIRNTERD, SEEAR SIS R A R, TG
B AR LG B E R AR RIS B 8, e HO TS,
HEFHAERRAAL, N LG S B A — Rl L, R
SR, LIRS A JE AT RE S I TR, #2 R
SISBE R IR A S0, PRI AR AL, AN, A
TSI, A SEER A B (L AR AT R AT
XI5 T A TR SR
(=) BEZIMEBRE
AR AP AR A SESET, AR A 5 R
fT—E N HIMER IS, SR, T HIEIRE . e isL )y
T 56, AT AN ST Rl Fn 22 ST (B IR A R, G
S TR A S WL AR R AR L e H R e gise
e, HURHFERA R —, SR 2 A AW L,
W), Hep 2 R AR, FERER T, BT
WA H AL, (R B, REEAEAE AR f 25 5] K
VA R <i0F i i S R I 2 e v 1y I o N
SONTRERBEE R . FAEAT MR EMNNE, L
ARG MR, B HEHEMNTES, W= mos, ok
SRR A AR U T IR, 2R S N S IR R
IR IR AT, KRN RN USRI T AT

=. EMHESENERSNLE

(—) BRERRRK

IAERMEE R A F R AR, MU0 B Se DIH AR
R R, FERRHT, MECAGURSZ 2ok 2
SRR " [ P BRI LAG I o IR T R B UL B S R
HIRER AR, WREIBLSL, SRS LA T [N, —2%

HEFH AT B My SR - SR, B EER
IRFRIGEE G o FEE N, R FLECGe N SR S T AR
R IR RL, R EES . A TR
UL, R FSCE AR RN AETF B, AR T
Bl THRE ML, R L S0 2% [R] —— E AR T
B HA I H AL 56 (ILAB-X, htips://www.ilab—x.
com/) , JFT 20224t H K = FH B R EHE AL T T
FLSROA, DA I B S  F

(Z) ERrREREE

FEAMERE DT SIS BRI AR, 19854F, [ E V.
EEEBIE (NLM) FHRH A" 2%, HREENH T
FIAFSEAA AR AR I T s SRR 0R FH AR S0
2 (Linden Lab) & “Second Life (SL, & A4) 7 T
RSS2, DA EESIORES: B0 1 AR ORI HA R
—f “Komaba Active Learning Studio (KALS)” # kg L2 241
WP BRI AL, NS RAEZ RN RAE | HE 22 R A L
AN )17 4 2RE S L B e I e LAV a5 N e B i
TR et 4y 2y HE I A P RE DL LS00 28 KRR SR, DASK
I 0,

M. ERMRESEERISE RS

(— ) IAFNEEAS: SCALTRSEIRISH

Z A R U FOR AESC IR B AT TS, LB A e LT I
AL B OO 7R TR M T SRR RN A, s
A9 IR A o A — BV LU R 9286 (A g~ s
5, AR Z AT M OB T S, WUkeA
HISLIRROR, I RGBS AR SR SLIR R TT AR B, 5F
T2 7 =B A F 4 Y

(Z) #2fill; PEENSEHHME

ZY AT ELSE AT R 3 [ A 2 ST R RN R 2 5]
e, MET BRGS0 BRI, K
ARSI R AT R A RBLHIK, InfEfRf] i
TR Bl 22 AR SR il R AT I ) A 2 SRR, (et 2 A R 1 2
>, R A ARIUAR S R EO RE S 2,

ZhP BT H LI Al BT IR B AR AR . %8
ARBEBHUREE B iR 5224 B B AP T ML EH SR, DL
WEARFSERNZE TR ERFREERT, GE%AE0R
PR AR A SR U LS AR ST, T AR
BLIGNA, FR, M e g S R BRI LA &
B RSB BIASIRHER, (ARG S A R
JEI N S REARIT TS, T AT TR 2 AR AT S B R TR
s BISHERA NS S BB, LI R RIERR
T
(=) Z2RESERER

P AT H SRR B R SR Te Al T AT
AR i G ST TR P R BB A A Y 2 e BB A (L S0 T i B 2

RIOE

(7, 26]
o

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 065



213 | SUBJECT EDUCATION

FIFFRL, FRE AR R E RS, e LRI L5677 THIIL BE
ARG — L N7 SR X 7, AT AR A — MR 22
EMEF PG Ah, BRI IO 548 Se it ILFEAS 96 A |
TR R SLBRILI S A A A B A 0 5, AEATD . M BRI
BAS, HEEEEERGE, BT ARG .

h. BFRENEFTR

(—) IRFIER ST

FEBIY SIS IR TTIART, T8 M ER T R T2 3T 2L
REHESHE, BreftiTalliad, EREL s, JF
e e SRR A RO 24 A, DU Bl [RIZH 0k 2 R S
WA, SERERIESS

FBIHAH R S AT T MR B R 1
TR ARSI T AW, FFAESLIE R e R A Eh I 20T
JEASEIMEARVEFIRED, AMU AR RFE 4L

(=) IREESES

FEEEHEI RS, HE My LI, EURINZIAMA
PURET . S2BB G SEpr R Er P B R, LA SEIN R S 45,
(et R 2 KBRS, S5EIRATTST NS, FUNmTH!
MRS AT, LUT e S il

FESIOHA P AR SR A 2, LRATIN A T ¥R 5 S ER 47
SR, FEZBAGEOR . B IHREEST R L, AT
TR, &6 IR AR LA R T
SGRYE R SRR, DAARI S ST R B
FIE R

(=) REEEEISHER

HE T AR SO AT LA AETT RO & B2 R B TR LSS,
SR TR SE BN 4 AR B ARSI AN SC IR 25 AL, SR AL A
IRRH2ES DO R B E AR ER P ROEIA T oM o

FEERITA LR HAERE . RSN IR bR
W =ZE TR, SR AN e AR RERE ), fESie
RS T LT ORI H A 1 SRR, JFRE ik
R AT RN CRE B AR RHL A CAESh Y277 T 24
e, WIMEATE SRR LSRR

N, EEBRERKRE

(— ) SHEFRSLRBF TIRA B

Wb YHE - WU PRSI BCE U, R A
B

HISEEGT H L SRS T SR O LB A R ST R
TRITRE M BYINSC B RCE I ], s S 06 28 S B B I 9046
EFFI R, Lh2f A 2 I AT B TR E AR S 0677 6
BEe MBI B AL G (S B M 00 H 7l REAU B
SR, RN B RO RGeS B B AR, sl
ORISR L BRI DUR SEaG S A IR AE AU, R PO ELSE
URBeh A AR RIS S S, RN FAEEETT
TGt S00ETRIN, JHEFR R S R i .

(Z) LRI EAR

(1) WEEAELIGRESZ, gt 8. Bdicsfm
SEBESEIRTT T LA R R T AT T R A SR AR T
T, Brs ST RE RIS I AE

(2) Bz b i ey 2O ge S B A U S35 . A
P AR B A A5 e, BhRs A B QR FNH T, 55
FEABA T REB TS FIATHT AR

(3) BB AT A AU A R o SR
R BRI SRGITe Sy s H F A, S E R B
Fr=Eghit,

(4) SLEHCER G Z A F R R SRR ERRE, B
EMBERSGA RN, WAL LG GE ST FR
FHESE A RO T G S B IR B G AR R S i
R HRES o

(=) B EXRSREEBERE

B 4T m RO R B R %, AE R ERE SIS S
FPETIIERD I, W A A ARAT S5, B sh i U T
R SRR A BCA NI A, S P 2SR S B0 ]
BN S F AR R B HEURZ R R TR
B, ROERIESRSM, LR S IER R RO, A A E
M, Frgeir bz EREMARIE R, O A S TR
RTINS

. &ig

FT AT ELT- A B SR IR AN 2 I A S 200, FEdR
o5 PR B A SR T T [ I BB R ) 2 A 2 3] R
M BN AT AR HAR R T R e R T ST, TR
FREA ARSI RS FRIERES), AR AT BESL BN
TEEHT AR, NGRS (ARSI s BRI T, LB e
T A R

(1M, ERAGTT, SRisbk , A, X . Rl © 288 Jrsh 2 S R VIR OB S R D). MRRHEL , 2023, 48(03): 60-64. DOI:10.19750/j.cnki.1001-9499.2023.03.015.
[2) SFKER | EATE , B0, IR, TS B HURCE AR e S P AT S AR T BT S SR 1)), BRI | 2022, 50(16): 245-247.

[3] JHAE . TG Eh MG (MBI SE AL (I, S BRAL | 2019, 6(94): 197-199. DOI: 10.16541/j.cnki.2095-8420.2019.94.074.

(41 (€&, RS, Wb BRI ST " S " ISR MO ). TR, 2022, 44(04): 94-97.

(5] B . Teaz , BRI, RER . P A ELSCIReA I H A 5 18 (/0L JERhEE4#7 | 2024, (03): 259-264. https://doi.org/10.13754/j.issn2095-1450.2024.03.18.

066 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



6] /IR . i R FLSEIO IR R RN AITSS (0], SEROERIE | 2024, 27(01): 90-94+98.
TVBUR R, sk, DT I, AR ST RO ELAR G S S e B )], SRR S HEOR L 2028, 21(01): 130-134.
8] Hr A AR R [ R . 2013, 56 T T R [ 58 4 RE UL 0T L S 06 0 aE v #1% TUE A9 A 40 [EB/OLY. [2013-08-13] http://www.moe.gov.cn/s78/A08/tongzhi/201308/
t20130821_156121.html.
O H BT EBINAIT . 2017, HH HBINAJT H T 20172020 F=F Ji# 7% 7014 K U BL 856 2022 00 H 828 Y8 40 [EB/OL). [2017-07-11] http://www.moe.gov.cn/sresite/A08/s7945/
s7946/201707/t20170721_309819.html.
[10] e N REEFIEZE . 2018, BEHeT I [ 52 BRI 0T ELSLaeH2A00 H 2% T/EASIEAN [EB/OL). [2018—05—-30] http://www.moe.gov.cn/sresite/A08/s7945/57946/201806/
t20180607_338713.html.
[11] e T— AR SR L (#0855 (2019185 )[EB/OLL[2022-04-11]. .http://www.gov.cn/gongbao/content/2020/content_5480494.htm?ivk_sa=1023197a.
[12] RIEEEORHS . 2023, SR SScie 4@ %K | [EB/OL. [2023-09-07] FEZebRifE |GB/T 43051-2023 (samr.gov.cn)
(31 AR, Boft , SKBEE | 2ok SMsh Az MW EE0TSE REL 07 ELSCUaI0 H AL (] SRR ST | 2020,37(07): 132-135. DOI: 10.16791/j.cnki.sjg.2020.07.030.
(A 2], SUER] , Hokes , 28, FREL. KT mEsh A S BOE A LnGE L (). SRR SRl |, 2020, 23(04): 125-127.
(151 #4:3 , HGER , Al . SET RIS 0 ACR 4 R TR G NBEA R R S5 —— DL (U iegh 22 ) Al 1. ZEBAME , 2020, 7(29): 46-49. DOI:10.16541/
j.cnki.2095-8420.2020.29.012.
[16] f#RAS , FRZHE . RIS S AR A SR B AR ). SRR 478, 2014, 31(9): 114-116.
(17) HEAT L2 AR ROR TAEZ Ry . REAUL 7 ELSCa e AR I S IRV (10 2020) [R]. B3, 2020.
(18] 7t , Edfgr | sdbUl . " —3 " Ts N BESREL FL BRI ST ). SRIEIEOE (R S ), 2024(02): 76-77.
N9V FRE , FEEAS, i, MER . AR S 7L st i —— DI RN S K P RE A7 LS8 ) ). s R AR D225 (LR, 2021, 11(06):
52-57.
[20) ETE , 14, X% . SNSRI S H 2 SR S AR 1), SRS SRR |, 2015, 34(05): 214-219.
[21]Chen ] C C. The crossroads of English language learners, task—based instruction, and 3D multi—user virtual learning in Second Life[J]. Computers & Education, 2016, 102:
152—171. https://doi.org/10.1016/j.compedu.2016.08.004.
[22]Sun M, Chiang F K. Active Learning Spaces: New Directions for Teaching and Learning[J]. Educational Technology & Society, 2015, 18(2): 394-397.
[23] LT, HOREL , ZIBEHE , Piose | JBEHY , D, FIT5 . [RINAME SLEE & SUEEA BRSO IS SaA ). TAAME BEEGE | 201910): 1-6+12.
R4V Wr—Jd%, A3, fBEEE, Wms, FEA . BT ELES NS E NIRRT RR S LR PEEE , 2022, 44(02): 117-120. DOL: 10.16372/
j.issn.1004-6364.2022.02.018.
[25] WA, T, SR, 2, kil 5, SO RIS T BRSPS SR T AR RIS ). RS (TR, 2020, 10(04): 55-59.
[26] VRt , BB . REAULOT SURI ORGSR S P S A S PR A U ST ). RIT B %0, 2024, 32(01): 67-71. DOIL: 10.19848/j.cnki.ISSN1005—
2739.2023.11.0002.
[27) P37 . et Sl SR SUR AFRIEALTAR ISR 1. FRIERRIEAL 2024 (08): 208-210.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 067



	动物学虚拟仿真实验教学项目思考与建设

