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Abstract

With the growing emphasis on ecological civilization in China, higher standards are being placed on
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the environmental microbiology laboratory, a cornerstone of practical training in the disciplines of
environmental science and engineering. To address prevalent challenges such as outdated curricu-
lum content, limited technical methods, and a disconnect between coursework and real-world prac-
tice, this paper proposes a novel framework for reforming the course with an orientation toward
modern biotechnology. The reformed curriculum is structured around the analysis of authentic en-
vironmental samples and implements a dual-module system that integrates traditional microbiol-
ogy with modern molecular biology. It covers procedures including microscopic observation, microbial
strain isolation, DNA extraction, and functional gene detection. The primary objective is to guide stu-
dents in developing a systematic understanding of the morphology, diversity, and functions of environ-
mental microorganisms. Furthermore, the course incorporates the Presentation-Assimilation-Discus-
sion (PAD) teaching model to cultivate students’ multifaceted skills in experimental operations, data
analysis, and critical thinking. This pedagogical reform is rooted in the practical demands of the en-
vironmental science discipline. It aims to enhance students’ comprehension and application of mod-
ern microbiological techniques, thereby supporting the national ecological civilization initiative
and fostering the development of high-caliber environmental professionals.

Keywords

Environmental Microbiology, Experimental Teaching Reform, Molecular Biology Techniques,
Sample-Driven Teaching, PAD Teaching Model

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]

AR ST e AL o 1 SOOI — I B AT 5%, R SR [ o 2B e 4 R P 1 ) S AT
SO R SR IR R, “HOKFE IR SR M EIE R T ORGSR AT A A
BRI R A1) [2]0 BE 2N B9 SRl ia LA C MRS ia BEEE N B 7 3% B 24 B, T3y 8 5K 9R
B S QXS E R AU, W R AL MR A BRI 7T B R S BN ) A AR AR R3] [4]. P
Bibr 5 TR AR SRRSO I AR, O I G B s AR S R R it gk
PREE TG G o] AN R 2R O BTSSR WA T . M RS AR B RIS ez [ R R IR b B AL B 4%
HA T T RRANARE TR, AE40 R 22 B b 58 B2 ) [R] I R B0 22 A 0 22 2 RS R S e 0, B 08
TR 55 B SRS R RN, i ARSI ORAR I AN b S (BT R R I RE R . B R TR R
TR A T IR E LR AT RS A R R LR, R SRR T & ARSI B R R R I A[5] [6].
IBAEYEAR BT H @2, AR R D ROTs Qe bl S0t oy WIRIBR FB, A
SN IR 2R 22— [ 7] PRI A SR URAE DAGSE Y LAy, 35 B2 2 B A B4 M S TR
W5 eI R . L SCIRURAR ISR, W LA B 22 AR AR R A 0 i N2 A T, IR IZRR Eig
FniRis H B scbe m P I RE 7y, X0 TR TR R A 5 IR A B X EEKERI8] [9].

2. EREYSIRHEF P EEREE

H RIS E Y SR B P AR T T AN o He— AR I SEIR R B RE S AT R AL, H
RS O P B N S SE PR DL R R [10]. BRI, H AT SEIS AR IO BB
B, WAt BRI SR, SRR H i E R Z I A LR SR H AR R

DOI: 10.12677/ae.2025.1581517 860 HaidtE


https://doi.org/10.12677/ae.2025.1581517
http://creativecommons.org/licenses/by/4.0/

TRGER, A

2o i SEI6 BT DUBMR 2 AR SR RE, (H S 2 AT WA SEN 5 € & PCR. RPN P45 70 T+
BORTFBA L EL, 1322 AT LR 70 58 0 © TR 2 PS5 A M BOR D A e i B S DU TR
KRR K . BRILZAb, AT PR AR Y 2 A A A O 1) T B B IR S 00, (H SO T 7K AL BE R 4
AtV e R R b R E AR DU O R 2% R 7 AU B, BT (R 7 T AN R AR PR T 1) S B 2 FH o
MR BET S, AR E Y SR # e it 5 A AR A SE PR R 7 S T P, BEASRE RS
A T R ERDACZE Y A B FOTIEMBR T B ARy AR Sl ) R 2 2B R GO EHRHE N 25,
e L AL AT MRS BT R AR N A 175 3K

3. IR FEPFEEFENEYIRFHRAED

DAY FLE 20 W F /KB T AR DK o F B 45 K 5 Th e AT I B ZE e I R AR R R 2% . LA 20
R, S FAEMF—BEEMRE R BT RE EENHEDIEM . AR DR T 2 s g el
RFRMISLIR 7, P SEEE 6 DNAL RNA ZEEL 905 60 2 K ARAT P S0 A M0 06 (1 254 e o
Ao B TSR AR SR RE Y SLIG AT A5G, AT 5y 17 BT P R4 2 AN GO AL B 81 7 WA 35 76 AR
IERAE[11]. ERARSEIR TR T, 224 0] RS R A RSN T, IRABI AR YR R 4L
WEL, Rk — DR A D R SRR R E IR AE S R AN IfE . 2 TV 5B RMAEY SL KT
S5 AU REEAME S SRR T H R AR VS f5 LM 2 A, AT 8 R 2 A IR A YR . That e 515
G 2 (B RBR I % o AL RAEY) 3 5 IS T A5 J5 AR R S A D S i R AR R A L2 &
A Bl 2 AR R R A T B AR A E R B R, IR RERE B AR TR RERTAY, D ARSR NI R 2
IR SRR 12] .

4. ARMAREYEARNFEREY L B F N E DR

i1 1) AR AE DB A B A AR P S B0 B o, B R 35 7R B F 5 HR SR A 5 S A HT e T FR
BREBWAA . KRR, RS JRE A 2 I #E, IR45 & a0 Sl i Bl 70 R DASAT
W RS, FB AT R E bR . By R TR, (RSB PRI R ENA W 1. Bk
Gb, fERE FIOTE IR EEBUABEMHRAR, B “ER N RFEHCHRA, BB E A —.

WHEREEET U =AM BREENES, W2 ARSI Z I T A5 3%
ORIFIREE R . FLRBLRE S, RSB PR th H R B E M SR E I BUF T, DA R A8
U CAR PRI R % . R LR FRNEA, AR CES T THIR SER . FEHAE
VISR R HE WA BAREIE A5y, H— RS E Y S, 2 R e gL, 7.
REFRSEEAYI SR, K RIS FAY I, 3 2EH X DNA 1280 MR e . DIREEER 73 55K
BRI . BUEE R R A Y B A T EGG AKAEEE TARK AR BB R AL B 7 55 L Y
WEAT W s S RE i, DA B AR I M B A I AR R S s P IR . S — 7T, B
TR IR FE R T EAE UL B 4E )14k, Rl “XT 40 UR%E” (Presentation Assimilation Discussion, PAD)]
e KRR, ZUET7 AT DN “ UM HR - R8s Ay “Iis] 5 - 3 FRiL
- /NHWR B RIS S SRR, RS IR B O [13].

5. ARRAREMEARANF RN EDLEHELERNR

MR BT AE VSIS TR S A B TRE SRR AR AR, DRAEPT I RE i A Bk B T W5 K b B
TAVRAKAE RS LRI IS IR AL B B MENIE A vt . 3B 5 TR A5 SR ¥ gl S 2SS
BRI, TR MR ATACRNE IR AEYIRE i 3 e 2 38 AL A R AR R BAR ORI » AL AR

DOI: 10.12677/ae.2025.1581517 861 HHHRE


https://doi.org/10.12677/ae.2025.1581517

TR, TR

(SRR AT SCBRITH X AR S AT M, IR SRR S AU T O %A ORI etk DhReSE 5
HITEY A W o XA RS LR IR BT AT R DA SE IR A I R AR AL BRER
AW, BRI — RIVE T B SEIAT 55 P SRR T AN A IR IR, SEEL IR
ER e

FERARBSEIG T H Beit T, ATTRE T oStk ” 5 “ IR0 744 5 e
B ASEL Sy, BEA AN E S OO TE . B A AR G A ) SR AR O e e s BB . 4
FER/N A H D AR Gt R SRR BN 0 2B S SEIR T H , 35 BT R RTR AUl 2R A
AERAEREIHIRG IR o Ja — M B TAEY 2 SCU B E L DNA $e L. R H . Thaekk R s
I ARV R TR S S IR T H 514 A M DR R T R AR A A AR B R SR S TR . IX PR
PRI TR OGEMWT S 2R Y SR e B . ARSI 1 P

- S -7 S~
N . N
N

[ ERRENF IR ﬁ f MKSFEDFTIER
LE s R fE g | §| WIS EDNARHRIR |:
[ mmrssmaEne | ko MEREDE | [ gemonamiy |
J = J
[t ST S HE | E . [ EaivwERwe |
\ [CrEmmassa | V[ moemmsnsn |

Figure 1. Architecture diagram of environmental microbiology experimental course oriented towards
modern biotechnology
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