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Teaching innovation and practice of engineering courses in
universities for talent cultivation in new era: insights into
Environmental Engineering Microbiology

ZHANG Haihan*, HUANG Tinglin, ZHU Luli, YANG Fuling, PAN Sixuan, ZHANG Hui

School of Environmental and Municipal Engineering, Xi’an University of Architecture and Technology, Xi’an 710055,
Shaanxi, China

Abstract: Environmental Engineering Microbiology is a compulsory course for environmental majors.
To meet the talent cultivation needs in the new era, we focused on the four key issues in the teaching and
reformed the teaching of Environmental Engineering Microbiology through the innovation in four
aspects: teaching content, teaching method, evaluation method, and integration of ideology and politics.
After several rounds of application and the evaluation of teaching quality by multiple parties, we

concluded that the reform significantly improved the teaching quality of the course.

Keywords: teaching innovation; first-class curriculum; undergraduate education-oriented; curriculum

ideology and politics; environmental engineering
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Figure 2 Reconstruction of teaching content.
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Table 2 Environmental Engineering Microbiology course student learning ability evaluation form
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D ST PR LR R, RERBRE RIS 26— =
Be able to apply the acquired knowledge based on the knowledge of
Environmental Engineering Microbiology
H2-RET) A REXTIR T 1L MOOC FHE A b (% 1 Ak 15 B #EA T R e 4

Self-learning
ability

Be able to systematically summarize fragmented information from online

MOOC and material access after class

B REAS L T AT 319 (927 S LR AN 258 [ S AR BOHT Y 1R

Be able to acquire new knowledge independently based on the accumulated

learning and experience of previous chapters

c ARSI o/ 0 TP A E O FR BRI, T W B ATL S 2 0 R

Be able to correctly understand microbial knowledge through the

environmental problems in life
D X PRI TRV AR AR, RES A 4t . Tkt ~)

Have a desire to learn about Environmental Engineering Microbiology, and be

able to learn independently and actively

E Xof PREE TRl SRR

, B AR ZHT O BRIl 2 4 )

Be interested in environmental engineering, actively trying and exploring new

environmental microbial problems

(F5)
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LR RE T
Comprehensive
ability
assessment

sFHe
Hands-on
ability

H I RE TS
Self-regulation
ability

BIHTHE
Creative
ability

KILRET
Expression

ability

HYERES
Cooperation
ability

(Zi3k 2)
REfg I IR E T IS IR ), IR ) 52 06 1 e LA
Be able to understand the theoretical basis of microbiology experiments
through theoretical knowledge in class
REAE AR 1 O BRI BIIE RIH S8 AR Y R B B A 55
Be able to complete the micro-experimental tasks in the classroom based on
the theoretical knowledge acquired by themselves
AEWS 1E 7l iz P PRI IRAE ) ROk A B B S A 15 v a8 31 A [
Be able to correctly use the knowledge of environmental microbiology to
explain the problems encountered in real life
PR TR IR, A RS SE et 2 HEROA PR AR [R]
Through the Environmental Engineering Microbiology course, students can
better organize and utilize their spare time
R TR IR T, SRR AR B 22 Tk,
Fx} e SEURAR Y 27 > S AL Bl
Through the learning of Environmental Engineering Microbiology course,
students can constantly optimize their learning methods and help them in their
subsequent courses
REMS U ERAR A Z 0PN 72, Y HhXS A O 27 I 3R 2R T 58 2%
Be able to plan your learning appropriately based on the multiple assessment
methods of the course
AT IRFRAME ], SRAL T S IR B S A B AR O
Through learning the difficult points of the course, students have strengthened
their will and confidence to overcome difficulties
RE B Z "l Vs S O RHIFE 3, QA AR ERHIFII 2R A
REFAATF RN LR
Participate actively in research activities supervised by academic advisors,
such as students scientific research training (SSRT) and student innovation
and entrepreneurship training projects
1E SSRT {3 " RENS 5 BN/ A A O AR, BUTAR# v 5+
In SSRT activities, students can communicate with teachers and groups about
their ideas and be willing to be innovative
BRI PR TREBUE D 2 IR AR, S A C LA, BRI
Dare to criticize the knowledge in Environmental Engineering Microbiology
class, put forward their own opinions, and develop creativity
RS ER/ N E SRS S, BT R R A C R
Dare to express their new ideas in class group interaction and teacher-student
activities
RERS LA 21 2UFNML 5 A O AR IR AL I 25
Be able to properly organize and convey their ideas and content
REAHZUN S, WAZEMEI RS A CERIENAE
Be able to organize language and express what they want to express in a logical
and fluent manner
PSR /NG AR, JFRES SR A e R 5 45 2R
Be willing to work in groups with classmates and be able to share the process
and results of their thinking with others
RERSIL A O SR/ — B, PR A C AT, JRI A CITHE
Be able to evaluate your behavior and take responsibility for it as a member
of a group

(5%%)
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TR SR PP
Emotional
literacy
assessment

07k
Learning

methods

H Fik

Self-regulation

RIRAET
Literacy
ability

(83K 2)
RS A A Bl fe b, RERS BT E 2 Sl A LAt A ST, o
Jill SCAE/ANE R AR B, SR TE AT Y AR 4
Be able to respect the opinions or ideas of group members during student-student
interaction in the classroom, listen carefully, encourage and support other
members of the group, and pay attention to their needs and interests
RERS /N ERALE B . FBE . HRFIAGSS, W3, MDA
Be able to provide information, challenge, categorize and examine,
generate ideas, and clarify opinions for the group
ST TRRMAEY = Ber RIS e, A REE AR A O B0 AR
VAR AR 2 225, RES &S B OB 2108 r ik
Based on the innovative process of teaching Environmental Engineering
Microbiology, students can conclude new methods of learning that suit their
characteristics and previous learning experiences
R T TERI2 T, 2 A2 B T Anfal e BT A O 027~ Jr 2 R 7
Based on this course, students learned how to regularly adjust their learning
methods
BT B TR = I e B A, RERE MRS AN TR Ay 2~ U5 3K
(MOOC R & 2N IR Al 2 ) T 12
Based on the teaching innovation process of Environmental Engineering
Microbiology, students can use learning methods correctly according to
different learning styles (MOOC and blended teaching)
RERS IE MBS 5 2 Tl > i, HEAT RO B4 iz HY
Be able to integrate various learning methods correctly and compare them for
better application
FET IR TR A R B QU B, REREAT A 27~ B
Based on the teaching innovation process of Environmental Engineering
Microbiology, students can use learning resources effectively
TR, SRR T IREE TR L IOl R AR B 25 1Y
F G AL 2
Based on the course learning, further enhance the sense of professional
mission of environmental engineering majors and the national sentiment and
social responsibility of environmental students
M CFRAE T ARG IR B 2], BEPREE S Wy i B s o
PR B R 2O BARRME &, Sk AR AR A (S
Through the ideological and political study of Environmental Engineering
Microbiology course, students will be able to dig deeper into ideas and beliefs
from the hot events of environmental microbiology and enhance their cultural
and institutional confidence
RESAE PRSP ) B2 BRI B OB AR, JF -5 315 PRIE L 37 1 58 R
W FNEROR 7 K S R ARG, LS4 A m R R AR AL,
e E Sk E O
Be able to learn the latest knowledge in the frontiers of the discipline outside
the classroom and combine it with the major national strategies for
environmental protection and the development needs of the environmental
protection industry in China, and aspire to be a highly qualified
environmental technology talent and contribute to a healthy China
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3.2 BMRIFN SRS

ARBLEN ZRERPUESHREZE,
FEHT— 5 IR R A R BUS T3P R . 2
KSR GH, FAS T FIHEUN & N,
P RN R HINE F IR FE S k. i
5AEH, A ANBUM o R “Bn 8 75 R L 75
Uil 48 i 2 W Y VRO SRR 5o X
AT 524 A B 25 A DA AR R AN 25 A T8 W
TEM IR R, R EMAF, LI AREEE
SRR IR R, — i
Sk R SIS IRES S ERT; B—
[, 2SR PR 4 E KA R AR
Fisp R TeBe . AR IR A A P T R A 4 [ K
S T REVRCHE A 2 5 B R T B A B M
FIR I A SR, TE PR 4 [
AR EARBIHAE S SE SRR R P b ok — 5%
B, RS E KA AR S S S R
FEFRFER DR Y MU BT
HeEF R T, RIEF AR T O ) R
AN, BWNINERE 6 A7 B R E 2 I i
HOm e R G B2 ik 4 T AFvE, AR IR
FRAZ 48 0 BT R B R B AL H A A T IR,
RYETENERBYIGEE

BEAh, P A A B EOR 2 MO 4 i (R
B TR Y2 ) #OM DR 2016 o83k Al
T K (I TRMAED ) 'R
PAS R AT I e e — S TR
BB A R R B R TR 5, Bk
i 5 Vi 2452 == 4 e 1 4 R R o 3T H A
HAIEHA 10, fEEEEEERENE A
BIRFE A, H ARG 4 TR 0 ) K
FE—SEA L TR AR 32 kb A
oy e S AN P USSR 2 . WAL Tolk K 2F FN oG 4
Tl RAF50) I R B S RS ™8, F
ZIAIFIE . 28 Bk, AT FRIBARZRE T

— RINMER S R AA RIFMEEE X,
WEAN W BER FATT 2R, B R
TR

4 &

CHEE TR 2 R—T UMY N
IR IR STV T EAZ O IRRE . FRATTH2E
A BN R AR B TRE U W2 IR R 2 g R
s mlEl, fEER e P I E IR NS, &
2R AR . A RBOCE | E ST ARTER
O B T RAF B . B R e g
ZHERE | Z )RS BAREA e, e
A TR, UM IS FE R R ) R REECR AN AT
Ry, XTFERAT AR A, X TRE
M ERFR ) B R R A W R R Ak, rE S
W, HBOEAIN, DU N E S R 0 & R SR A
IMRAT B9 BRI 0] o 24 R FRATT IE 3 76 87 B ARG
PIN—BE AL A, RA S SR BB .
R R RS, AR BEARIR, 17
WA RS I A AR S
Ik R A% WS T ) B B E R R I R AR
ANA
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