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Abstract

This paper aims to enhance practical teaching in the undergraduate course “Environmental Moni-
toring and Assessment” by integrating virtual numerical simulation technology. By combining the
advantages of virtual simulations with traditional classroom methods, the study focuses on ocean
environmental monitoring, allowing students to consolidate theoretical knowledge and improve
practical skills through simulated experiments and data analysis. Based on a teaching practice in-
volving 42 undergraduate students majoring in marine sciences, quantitative analysis was per-
formed through surveys, test result comparisons, and interviews. Results show that virtual simula-
tions not only increase students’ engagement but also significantly enhance their hands-on abilities
and the capacity to apply knowledge comprehensively. Specifically, students in the experimental
group demonstrated an 18.8% improvement in overall grades, a 21.4% increase in practical oper-
ation scores, and a 12.6% gain in theoretical comprehension. This teaching model offers new per-
spectives for curriculum reform in environmental science courses, advancing the integration of
teaching, learning, and research.

Keywords

Virtual Numerical Simulation, Environmental Monitoring and Assessment, Practical Teaching,
Undergraduates, Teaching Reform

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 3]

CAEE I S VP ) ARl T A — T IRAE, B AR IR 22 2 P85 A R 45265 2 M A 2
AEJT . BB ORI EOR I AT o, ARG BT7 ik O LUE ROETE 3 T A A B IR FR oK. A
b, RRWATA SIS B BRI UE, OOy 2 RT3 SO A — A B R

R, BEEGEBORKAE, MBI OARAE BOm U N 22 [1]. el 1A
PRISER SRR, AR M T i G A O R s I H 52 S 1A . 2023 4F REU 0 H Sk B 30
QBT B2 1 CREADLOT B SRIR B I H i 5 N TRYE ) 5 RO 5 48 N s Sl 25/ #2115 2000 I o 22 T
AREERAR AT HIUH o B2 BUE BRI W I S 1P URAR T O REHT, AL RETR ARSI 2% A A2
TR, IR RENS I 2 UCERAE AN B, 5 B 2R IR VRAE A B O B AR ISR T SE PR M T RE 1. BRI, A
W TR BB E A EOR SIN R (ARSI 5175 ) fseEk s, DU 2 S R0R, '
THILgR P SEB BRI BE 7T

2. IRER
2.1 RGBFHRERYE

R BEAAEE IR, SSEIATT R Z A IR R RGN TSR H, EZ R Tk
B IMAREREK, AR SLIR A B BOVA IR, SEERHCH IO 5 AR A # A A
Ao [RIIS, PABEIEIN TAFE A B BAA R A I 2 2R, 0 AT I00 5 ZEAE R 5 I 8] 0Ky S PR 58 A g
17, Rt DRI 7RSSR HEE T [ 2]

][l

DOI: 10.12677/ae.2025.155790 504 HaidtE


https://doi.org/10.12677/ae.2025.155790
http://creativecommons.org/licenses/by/4.0/

TR, DY

2.2. EMBERIMEMTE

JE AU BB A —Fh DATHSEHLBOR 9 Bt Sl S r B, BB SEM S IO BB R B
B AEAZIN A, 23 M B 26 IR AR 0L N ik BRI B SEPRERAE RO RS, TRl 2 R A
PERINGRNT SR BB o KB IAEE A I B3R A A R AR R AR AN 242, 3w DLRE IR L gt ok
SEBR IR RE J7, JCHREAE IR M 5 PPAS 45 S e MR EOR B R URAR Y, REPUREADL SE B B AL A (3] -

3. MIRA%E

ABEFERH T SS90 HeAE M A B A S 5 107 30, E DR R B I A R AU, SRR
AT AT AR T A AL B SEBRBRAR BE T o B TR GONIE R R A L M =R g0, IRFE N R s A 558
MR FEA SR . WEIN B A B LR o 2 SN B AU S A6 B0 45 R 3 Mg HOREAth . K B DI DUAT
URAAC VAL 55 N 7

3.1. SKERIT

SR HCA UL 75 AT, SR DR IR S SRIe A . ek AR A% GE IR B R 45 A A IR Sk
B, SCIRA N ECIEAE I T RSB SRS . PIZE S A AR A A op o3 AT BRAR A ) RIS
BfF, IFEMAREE B RE. ROEB AR SE T I BEARCR . AT Bl R RGBTl
42 B=SERARA NN R, X 42 Z2#E50 5K BiZkE 2022 20/ 2023 RPANF4%, B REEREHL
AER T, BORFEAR AR IE RIS VE . U R 25 8 T 2 AR e L R STK S A IR YR A5 AR
B, RO HAMWE, =R K SMERE

3.2. EMBERIFanE ST

REPLEE AR G2 T LINUX RGIF K, 2 Shell JiIZAF NCL (NCAR Command Language) !
AR, B —HREIENRE, (FTANE BT FEER TS KA IR R, A E A
MACKEE, SCRr 2R, 20 REEMZ K EAE 8. 24 v LLB I & 24T 80l R 80. TiAb 2.
SRS RIETEAL R R, AT AR A B SRR 45 3 2RI Ad A2

FE MR AR D E . e E R AGRRE . BdEEE DR 5SS SR EEE R (o
NOAA. NASA )4z, sEIUHEEE M EZNIRIG a2 Z R A NCL A AT 204 s e o Hr it
By AL S E N M s R DAR 2R . MBS A R I, B A RO BT N P B

TEMEM LI AR T, P a4t T 28, GRREFEREIL. ENSO BRI SRR A6
o FAEYEECA VEA SRR TR 3 BAERE A, BB AR BRI H i DR R FI. PRIE
WAHVHME RS, B AL, SEi RS I 0L, (T BT AME e S .

33. BIERESHH

s RAROAE A B R A S0 T A E ST R TR IS 5 LR BRI B R B R . M &
BAEEIRFIIR RGO SEERERAE RE AN 0 LR R BE JT I ZR S VPO . I EE i, PR A AR AR R
BRI MG ERIER, IRt PR AR E A B ORI .

4. MIRGR
4.1, FHSERRENRIRFA
WA KR, 25 BRI S 56 ) 2 AR A SR AR BE D0 U7 T W SR A T3 R AL . SEIR A1 52 A 2%

DOI: 10.12677/ae.2025.155790 505 HHHRE


https://doi.org/10.12677/ae.2025.155790

TR, B

ARG HEE T 18.8%, SZERIERIERE VIR E T 21.4%, HILFARAE IR HIEIE N 12.6%. EARRDIAELL
NIUVANTTE: (1) BEArRE ISR 8 R EERI, F RS 2 IREAT SRR, I S IR )
Prd, X5 TSR A TR B S . (2) AR R RE IR KB B R T —
T ELS37) 5 (R S W IR 85T, 2 A A AR P 5 S ST A2 ke S o 1) R, B T AT AR E S R bR SR RE T
(3) HAEALEIRT:: BT BRI v LU SR, ARSI AR R &, b T 7E S b
R IR

4.2. FEFIBHRIMAKR

READEE AU 206 o T m 7 A BB, BRSO A E M2 I 0 . WETerh, SeaR g <A i
S WAL S8 8 58 7 AAT TR BRAR R R, JEHRAE R R SEIR T H 24 A BE 08 I AR DU 52 2 S P A
Ik o

4.3. BFURHEZRA
HE A EE B ST NAEAF IR A RORAT B 1 R4 T . SEIG2H 2 A AR BRI A #5845 A% Th A A

G R TR AL, SRR ST R M A P R, SEBR 4 2 A (25 A VR4 UK R AL A 1 21.4%, %
P RS AR AL 7 o 2 2 S S A 0 7 T A 5 SR
5. 7Hig

5.1 EMHERBIABFNE

MEBUEAEIE N — Mo e T B AU B ER A 3Ok b, IBAE T E R A 4R fit
FEINFRAE H EE . AEAEERI S EAGERAR T, SR Re il R A SR I A B O B SR A, I
FEANSZ PR T [ AN A [ (R 0 T AT 2 AR o S RP07 sCANDUINIR 1A A BOR RIR I B, il 1At
MBI FRESI LRGN RE S . EAUEUER OB R BeA T B, HAE AT S VRA) SREEH IR,
JEBLH M s A E . B R AL, SR A AR T R A AR R, R RAR T R AL
BT BRI S SE PR RE . BN, MR b, Al S AT, B
A7 MR R BIRRALAL,  IF 0 L B S O R R B RE I, 3E— IR 1 R PR A A AR . R
RE PR 7 H SE R AN 5 LA B, BRI T A S HIRAIn R, B AR BRI AE Ak

5.2. BFAASKARHRME

N RBURFE HAR, AHFFMKFE NCL. MATLAB Fl ArcGIS Z5 5 &, 1 B S0 B0 5 R UL
EARSF GRS, W TARE “IEERRRBEARME" « “WEFEEREE” . OHEIRE RS " NI R
IR . fEURERAE IS Python BIA F FHEEHGR A 5 K A B, $RTH BRI ACE .. X
DME S IRBN AN F LM, ARG 7“3 - 5 - 07 — R, RS AR A AR AR S H R
i, H&—@MLbrifEae 1. R, P WEa T EES] SSREEE RS EOT R, X
RS AR AR PR R AN R AR LGS s, s b LS R kR ). @l “al b oy
X, RSB AL R, 32 O R AR R S bR R

53 HFEMENBTR

KBTI RERY], REABE R S 2 B B HESIE . BRI, ARORIM A, W]
Phitt— D IR Z AR S HAb H A T BN S 70730 PInsI ANE 2 TR, st
M2 WS, S PR m B ROR . AN, BT DB T R 2 B R RE A SE I R B, R A

DOI: 10.12677/ae.2025.155790 506 HHHRE


https://doi.org/10.12677/ae.2025.155790

TR, DY

R AR N, B IR T AR B SR BE AT R, NS RSP S 08 e R A R VY
RV, B2 UG A SE I B B AT L 4 BB B RE ST, AR T U O R R
A Rk

5.4. HFUERTH HERRYE

REIVB I R0 L B P S PR TR e, T R 2 T S O TR AL S A R SR
SR, EEAMHA. Rk, EB AT B . B TR A ISR, JRE D R
BTG, G, iR CRRER IR BN 5 GRS SRR B, B R b
MEARY (GIS RFIEER) WRFEES, MRS RS A RS, EIER b, BATEIN Al g5 KR
PEASHTIHL, SRFF A A ST STRINAE . Ak, ZECER R AEERE R, TR . 2%k
Wy EHRSEAFEN B, EAGI R, B 13.4%01%5% 5 Rk “BhZ B M EUERL |, Bk HE
MR AE SRR ZR, SR B U TR SR SRS . BEAh, HUTXT LT & ) AR R AR
SUMECE R, BRI E S R RT AL BRI AR T, BT G ThE S B R
fere, SRTHBU KRR S 205 B
6. R4h

FEMEEBANE Ay RSN S PPl ) ARHRAR 1 B2 SRR T DI Sl AT R Bk 4% . Ji I SIIE
WA R, SRR BT AR MBS SR RE ). SCBIRIERE MR G N RE ), R BUE I HE)
PEE ARGV . TE SR SRR 3 A7 7E S B AN R W RS 50RO SR G S B
B BWAES R MBCERT T, KRR 6 5 E S RO SRR A B, ISR IREE P A AR S i
WA BRERNL, HRRERIREN LR T E MR, ALMBE B ER S e AN A 5555 Hirdg
BERAR SRS B LA

AW T 5N R IBUE IR, A8 T 15 G CABE M5 VP ) SRARLE 52 B B h RS .
WIS R KR, R ZE ARSI B AR . AR MR 3 22 ) S 2 AT A
RERT FET X 42 L EMBEFR A, 62 ENEHE T R, UESE T M SR
BN - ERFE BT 5T, BTSSR S 5 045 A NCL. MATLAB. ArcGIS 2 T B, AMUsafb TH A
W&k, WIRTH T AN T 2 0 I 25 G BRARRE 7T o AR RLEE— 20 ¥ i SR -7 & 1 A 1 5 HL A
PE, RO SIS - A - VPN — bR SIERAR, IR BUR E TSN AR PR B R H A B TR AR R
JTEZ R, ARRIE SRR R A B IR PR IR S S

E&WE

Hh I T K 2 (b aY) 2023 AFREASRLECE R AR TR R H - U0t 7S 5O T H (0G202329) .
e [ i 5 K27 (b 30 ) I 5 B 7 B I (HNPY-202414) 0w [ 5T K27 (b 3) 2023 4F 5 5 250 52 AR L
REJ1HEFH T H (2-9-2023-031)

&E ik

[1]1 {F&, FARJE. BUEAREEE TRESEARAS P IR VAR, #E 3R, 2022, 12(8): 2938-2944.
https://doi.org/10.12677/AE.2022.128445

[21 (3775, ELL, T SR SIS R e o 1 25 5 SRR (9], i ER R, 2015, 35(5): 101-103.

[8] RJ575, Mith, BRI, WIZM. AT R SEIREIA S TRE LML SEB S BN T[T T2 BE 240, 2020, 39(9):
94-97.

DOI: 10.12677/ae.2025.155790 507 HHHRE


https://doi.org/10.12677/ae.2025.155790
https://doi.org/10.12677/AE.2022.128445

	以虚拟数值模拟促进《环境监测与评估》本科生实践教学
	摘  要
	关键词
	Promoting Practical Teaching for Undergraduate Students in “Environmental Monitoring and Assessment” through Virtual Numerical Simulation
	Abstract
	Keywords
	1. 引言
	2. 研究背景
	2.1. 传统教学的局限性
	2.2. 虚拟数值模拟的优势

	3. 研究方法
	3.1. 实验设计
	3.2. 虚拟数值模拟平台的构建与功能
	3.3. 数据采集与分析

	4. 研究结果
	4.1. 学生实践能力的提升
	4.2. 学生学习兴趣的激发词
	4.3. 教学效果的显著提升

	5. 讨论
	5.1. 虚拟数值模拟的教学价值
	5.2. 教学内容与技术的融合
	5.3. 教学改革的启示
	5.4. 教学改革的可推广性与局限性

	6. 总结
	基金项目
	参考文献

