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Exploration on Teaching Innovation of the Course Principle of Environmental
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Abstract: Principle of Environmental Engineering is one of the core courses of the environmental
engineering major, which has an important position in the education of environmental engineering major.
Guided by the outcomes-based education (OBE) concept of engineering certification aimed at cultivating
excellent water treatment engineers, this course at Suzhou University of Science and Technology was
exampled to introduce the teaching innovation design. A “four-level and three-objective” knowledge
framework was constructed. The mixed teaching mode combined online and offline with flipped classroom
and the BOPPPS model was adopted in the course, and the teaching resources were integrated and
multiple evaluations were adopted to continuously improve teaching. Meanwhile, the study explores how
to integrate ideological and political education elements into the course. Connections were established
between water pollution control technologies and low-carbon strategies to fulfill the fundamental task of

fostering virtue through education. All these measures are aimed to cultivate excellent water treatment
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engineers with engineering design awareness of “double carbon”, strong engineering ability and high

comprehensive quality. Overall, the teaching innovation design of present study could provide a reference

for the continuous improvement of engineering principle courses for environmental engineering major in

the local universities in China.
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Fig.1 Knowledge structure of the course Principle of

Bz

Environmental Engineering
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Fig.2 Teaching design of the course Principle of
Environmental Engineering

WA Hr WA R A IR G B VO B
e, (4 B2 HOATRIE R A, ST T PRAE A I
23 R A 20 IR [T R s TR 2 B o %o 1 B Y
PRI A CREA U AIRE S |, >R H] BOPPPS 55X
OB PR 5 0 B A PN A CRROVEad R 2 A A
B, FEARFEL T SRR PFRZ s X T 0 2R R
L R TR G B B I ol e B A
SO S THE s X T L8 e 3R, R de AR
JE PR PEREVEANT AR AT T PR BRI 2 25 AH OG5
5 B0 B AR SRR AT R AR P B AL AR
LURAR, SR RE R R R 2 T RSB A
A J5 BB b, SRR A 2 b IR O
H R A, FE AN R AU B AR T Rk b g 4
YEo IR L2 SR HGE R B B i
(WK 3) , EEASE YA IR R S AL S %
BORMAE SCR SO, al o 2 R SR PR T ) L A D A%
8, IFBE [ C 927 2T 7 B 5 £ Bl 9 R A R ) s
S5 Z R T H AR BRSO AT DUAR 9 27 A S 58 1 2
2] S L BN 21 S R GE A (LI 4)
il bad s, R R e A AR e ) i R B

3 IMEIRFELZTREFE(RREER)
Fig.3 Online platform of the course Principle of

Environmental Engineering (mooc.chaoxing)

[ N FaTm=2211-2214

FWRR

E4 METRFEZLERETLE(WRE)
Fig.4 Online platform of the course Principle of
Environmental Engineering (Rain classroom )

LERM, ZouiR G # R BT
By ML, K ) R s e O 3, 51
AN B TR 2 2] 7 TR AT N TES)
BL, A H ™ AR TR B2 o) P R R, 7R M 2%
FHRBMR SRS T N # R QS A RE 172 2 7Y
FM . Zontbmy By Jr NG Zonfeny s > 1A,
IREE AR RERE A EE NG G A C e BAe, BT A
E e D BB, i E o o BERE X AR Y
2] 97 AL REAS I 2 2R 1927 > D68K b BE L A
AR > oo A rp R SZ 1) U e S A
2.4 ZIYRBSITIEM

BT Al A AR B E R STAT R R R
4 T R, VR DA 7 T, SR O A VR I 5 22 25
PEPFAN A 25 5 5007 N HEAT URER A 27 ST ROCR AR, T

- 60 -



www. cnww 1985. com

N, HE D RHUR IR TARIRIEIR Y B ARG RS AR I H A IR K

FH42k FHoH

KW I3 1o WA 5] CGRRATHT RS
S e B ) (R gl (Bl A 2 2500 Al
VElb e il (A L) = AN D7 T g i B PEA , Tl
Ao J0 R s 1 2 R 5 S £ 5 T E S AR Y o )
G, BRI I sk 2 i
x2 HEIRFRBIRBEITNGE
Tab.2 Curriculum evaluation method of the course

Principle of Environmental Engineering

R BT [ L ] B (R LR T)
FIEAE. 10 2N (RATLRRAE L)
M| 10| 2L (R )
O Uk I (e Lo M T B

T, 10

LRLLE R AT )

Uk - (e L7 I T B 5
i e >
BB 10 R AT )

e T B, B o

Wk 60 ifﬁ;g”ﬁ%ﬂ B 2

AH LB O 22 WP AR R L B AN R R
558 A0 X6 S s B 4 A R PR VTR, 2R A i it [ 2T
b E LR 2T 6 K A I DR A, 52 R A T
2 REE S A, AT H RO BOm AT LG
- 5 B X 2 AT SE I W AR EE b . BN
L A% TR IR % 1% 7 BT LS 1Y 60% , LA
WG 2 7 AT R 2 AR 2 ) S R R 25 S
WA 25 b b BRVEIPAN 5 25 R A% PE v] LA ]
FARE 27 A 1 2 S BCR SEA TN, A bl 25 DAZE SR
PEPEN A ME— PR H A% T W B3 e
i FEMETE O AR AR KRR B Lk T LA EOh &
] Dy R 22 ) g e A B2 S B AR B
FAFIR A AL, SE 1T LA AR 3, SR TR RUR
3 AIFHEFAFERK

PREE TR R B [ 2018 4 IF 4R A HEvE R
PP, 2022 A- TF IR 70 20 50 e b Bl BB DR s A
BOPPPS #2548 N HH LS & L 2 AT L
M o A 2R R 8 ARRE BRI HIR A T ) s, Pl
iof [ FRMVE A 7 A g0 S ROR P TR 2eiitan
[ 27 2T R W R 2 A 1) 2 2] 32 sl e 5 B PR K
REE,

XF 2022 4F F1 2024 AF 1 PRFR SPF RS AT L
A R BRI M 2 A B P S R AR B IR A A
2022 4F % IR AR 24 40 B0OR 65. 3 43, H S 43 A 41
B, B AR g . 80 3 R B BUF U e

2024 4 2E A SVE ST Y e 07 1) A A%, AT
BIKF- 5 2 76. 443, RS i 5 AR %, 5t
1A 70~90 43S, dE— 20, NS ERTR H AR
()35 B A B SR, 850 RO 25 00 H A ik B 43
5124 °0.59.0.70.,0. 79 A1 0. 68, 52 ifi 4 4 2 2 Mg 4
J& , LR URFR B ARIA R 43 0. 65.0. 73.0. 89 Al
0.70, R H AR 1 FERER B AR 3 1935 5 3% 48
T, R AR H A 4 W55 FERE e ek o R v i DL
FR St SC IR HE A AR R ESE B # ., SK
e Bl M DU R R = AR SR R
Al G2 LT IRA TR Z TR M ATH
R B A AR R T B B RS

H AT 2 I0IR G BUF LR LK, B — R R4S
FE X 2 AR AT O R R B A A . 2023 4R 45
AT AT 98% M2 R I Ik B T 2 ) TR LA
AR B AR, #BIL 97% 2= A ik B T & A1)
F AT B ARAE FA TRR SE B 9T 10 H A s Tl
BT T AE AL O HIT A T b R B A AT
JFE ¥ 1 90% 5 PR AR S A B 92%,90% L I
(2 FE DO R X i 22 Bl BRI 2 ) A RS
Bio A, BIT 35% 2= R AT SR IR FR IR 5 &2
Fe 2 2 1L FE AR Y ) R, PR I A L
TE 2 48 DGR N A E NP B S i F BN 2 —
4 HiE

i P A g T AR IR B 2 v (R AL B
TR R 2R Ty Z2 e e O B T T A 2
WA B AR AR JEE T 0 S ] A P 32
R SRAL T A W R AL R S £
TCIR BB, e R 1% G e TR AR 2R i 17
FE (8 B — PR R B PR B, F s T IR BB A
MINE B m THENSI RS S 5 M
BBUTE @A 5537 T 24 BB R
TSRS, £ 312 50 L FEFBHIFIE 3h
(2 NECAT T RS, 4R )2 DA 7K Ak 3 K 9 Y8 Ak
FI A Ry £ BRI E 38 £, X 5 284l ik R
MRS T RAFIESIEN . St E, 3852
i 1) 02 BRI AR T, BRI 0T 50 38 I 4% 02T £ 02
TRAL TR R 2 i St 8 A T T I ) R A

o ESE
[ 1] XU, skAs, TR, 55, TSR dE R TR
MR e R e (1], TP E Sk HEAK, 2019, 35

- 6] -



B4k BHoH

OE 4 K HE oK

www. cnww1985. com

[4]

(24): 21-24.

LIUY D, ZHANG J, WAN D J, et al. Reformation of
classroom teaching mode based on sludge composting
project [J]. China Water & Wastewater, 2019,35(24) :
21-24(in Chinese).

XA, VDU, M. B TR GRS )
PR RMBOT S B[] PE KK, 2018, 34
(12): 9-13.

LIUHY, XUSF, YANG Q Q. Design and thinking of
teaching system of Pump and Pumping Station for
emerging engineering education [J]. China Water &
Wastewater, 2018, 34(12): 9-13(in Chinese).

XUZETE, Jy AR W B, 45 . PR A IR
R ZR MBI P E A KHEK, 2022, 38(20)
27-30.

LIUH Y, FANG C R, XIE Y W, et al. Re-discussion
of the teaching system of “Pump and Pumping Station”
course[J]. China Water & Wastewater, 2022,38(20) :
27-30(in Chinese).

WIERZ, X PE, SRR, 45 FET OB H AR KIS g
el TR Hor B s R 5T (T, A E S KHEK,
2023, 39(16): 56-62.

MING Y A, LIU D, ZHANG L, et al. Research on
teaching innovation design of Water Pollution Control
Engineering based on the “double carbon” goal [J].
China Water & Wastewater, 2023, 39(16) : 56-62 (in
Chinese).

WREEZE, Wt , IURE ), 45 o MR R 2Kk s e ds
i CAERAR A i S 5T ] PR 4K HRK, 2023,
39(16): 51-55.

CHEN C J, PAN Y, GU X D, et al. Research and
practice on water pollution control course group based on
engineering education certification: taking Suzhou
University of Science and Technology as an example
[J]. China Water & Wastewater, 2023,39(16) : 51-55
(in Chinese).

BBt Fhite, sklioe . T TREE L INER
TAREK SCE PR SO et 5 SR (] Ak TR,
2024, 14(5):137-140.

WEI'Y Q,FU C H,ZHANG Y G. Teaching innovation

and practices on Engineering Hydrology course based on

(7]

(8]

(9]

[10]

engineering education professional certification [J].
Agricultural Engineering, 2024, 14 (5) : 137-140 (in
Chinese).

Ui, XIHE, FIEAR, 5. PR B TIRGRH
5 AR R RS v ) AR AR TR L) . SRR AR 5
L, 2020, 37(11): 174-177.

TANG H F, LIU Y, YAN G D, et al. Carrying out
online and offline mixed teaching to boost opening large-
scale instruments to undergraduates [7]. Experimental
Technology and Management, 2020, 37(11): 174-177
(in Chinese).

Ui, ZERSE, AR, % X HCEY TR E M
Py B i v AL B R B (] A TR
2, 2021, 37(12) : 4439-4445.

TANGHF, LICL, ZHOU Y L, et al. Development of
the virtual simulation experiments for microbial
engineering and perspectives on its shared application
[J]. Chinese Journal of Biotechnology, 2021, 37(12):
4439-4445(in Chinese).

XL STV AR, 4 . TR KI5 YL B v N A B
FARR MG (T]. E L KHEK, 2023, 39
(16): 46-50.

LIU J, PENG K M, XU J C, et al. Construction and
practice of talent training system for industrial
wastewater pollution prevention and control [J]. China
Water & Wastewater,2023,39(16) :46—50(in Chinese).

WA, Bli—87 . DRSO BEEF i ORT5 Jeda il T
) BOFBCE TRV T]. BHERUH 412, 2019 (29)
191-193,195.

CHEN J, LU Y X. Discussion on the teaching reform of

“Water Pollution Control Engineering” under the

[J].
Technology Innovation Herald, 2019 (29) : 191-193,
195 (in Chinese).

concept of “curriculum civics” Science and

- 62 -

YEER N 51 (1986— ), & LI IR, Tl
¥z, FEINF R RAABS TR DT ) E
R TAE .

E-mail : bizhen@mail.usts.edu.cn

W75 B #7:2024-08-09

&[5 H#1:2024-11-05

(4% : TRIB)



