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Exploration and practice of innovation-oriented teaching
reform of Soil Microbiology
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Abstract: The new era is accompanied by significant changes in the demand and standards for
talents, rapid development of soil microbiology, and an urgent need for innovative talents. The
outdated contents in the current teaching of Soil Microbiology affect students’ innovative direction.
The lack of mechanisms to enhance students’ independent learning and cultivate their analytical
skills is not conducive to stimulating students’ enthusiasm in innovation. The emphasis on scores
over abilities hinders the fostering of students’ innovative consciousness. In response to the three
problems, we have proposed four reform measures based on the actual teaching situation. The four
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measures include modifying outdated teaching contents and supplementing the cutting-edge
research achievements, adopting problem-based teaching methods, designing figure/tablet
explanation or topic discussion tasks, and assessing the learning performance based on experimental
design or perspective papers. Practice has shown that the teaching reform has improved students’
enthusiasm in innovation, learning efficiency, and innovative ability, receiving positive feedback
from the vast majority of students. Our teaching reform practice has played a role in improving
students’ research and practical innovation abilities.

Keywords: Soil Microbiology; teaching reform; innovative ability; problem-based teaching;
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Table 1 Interactive Q&A evaluation standard
bR REME e e IR R R AT RERS-G PRI R AT e i ri ], BESWEWT, 16 A MR T, A
Indicators /RAYELS HYRLEE A FIBUWER NN 3
Able to fully describe the  The ability to reasonably The ability to clarity of Able to have a personal
extent of the phenomenon explain the scientific truth  arguments, concepts, and understanding of the
shown in the chart reflected in the chart language expression premise, with a personal
insight
100 43 A IR 3 A BB RERYIAE 3 ASPA FaE P AWIE AR R, B8 BARZ, AEBA
100 points Can describe more than Can expound on more than 552 3& H 3Rk Have deep understanding
3 phenomena 3 principles Have clear arguments and  and unique perspectives
logical chains, and be able
to express them completely
and accurately
80 43 Aefiik 2 4 AE A 2 A~ AR RIE A2 R, BIRA, ARZIA
80 points  Can describe 2 phenomena Can expound 2 principles  {HEEWS5EHE HHERIRIE  Deep understanding and
There are vague arguments profound views
and logical chains, but one
can be expressed
completely and accurately
60 53 AEfAR 1 MG e AR 1 A~ E AR RIE 2R, BAIRA, AR
60 points  Can describe a Can expound a principle e FRA KREER Deep understanding,
phenomenon Have vague arguments and  superficial viewpoints
logical chains, and be able
to express general meaning
07 NREFA TS I BE LA A T 3 TN AT A G2 58 4 BB
0 point Cannot describe any Cannot expound any Suy One didn’t understand it at

phenomenon principle

Can’t express any all
viewpoint or logical

process

LRI A TR AR 1 V-2 {H

The final score is the average score of each indicator.
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Table 2 Experimental design evaluation standard
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Indicators Excellent Good Passed Failed
ARG R 5 R 8 90-100  75-90 (not included) 60—75 (not included) <60

Describe the integrity of the experimental process and principle

RGBT A e 5 AT

The rationality and feasibility of the experimental design
FIbRTHf, 185 2B R T

Clear objectives and accurate language expression
I A

Innovation of the experimental design

90—-100

90—-100

90-100

75-90 (not included) 60—75 (not included) <60

75-90 (not included) 60—75 (not included) <60

7590 (not included) 60—75 (not included) <60

IRZARIN A TR AR 1) - {H

The final score is the average score of each indicator.
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Table 3 Opinion paper evaluation standard

PRFE, AR H N2 IEE 3 000-5 000 F
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3.1

£zt % R4 Kk ALk
Indicators Excellent Good Passed Failed
SCHR S B B 5 R 90-100  75-90 (not included) 60—75 (not included) <60
The rationality and accuracy of the literature references

I3 RS B AR M SR 90-100  75-90 (not included) 60-75 (not included) <60
Logical and scientific analysis thinking

WS SCEE A 1 8 A 5 TR 2R 1 WA 1 90-100 7590 (not included) 60-75 (not included) <60
The integrity of the structure of the paper and the

accuracy of language expression

W A HLE S A8 90-100  75-90 (not included) 6075 (not included) <60

The rationality and innovation of the viewpoint

IRZARIN A BRI 1P {H

The final score is the average score of each indicator.
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BT UEZ . 782022 4512023 A AE 2R BL AR
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Figure 2 Comparison of students’ grading before
and after the curriculum reform. Significance: P<0.001.
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Figure 3 The responses from students’ regarding the evaluation indicators of course effectiveness. A:
Emphasis is placed on inspiring innovation awareness, encouraging critical thinking and discussion, and

stimulating my desire to explore. B: Focus on teaching according to students’ abilities, guiding me to love
learning and study independently. C: The lecture pace is moderate, the structure is clear, the logic is rigorous,
the key and difficult points are emphasized in detail, and the classroom learning gains are substantial, which
provides important support for improving my professional abilities. D: Closely linked to the forefront of the
subject, focus on problem guidance, with inspiring, questioning, interactive, and exploratory links. The
classroom atmosphere is lively and stimulates learning interest. E: The teaching effectively provides a large
amount of information, the content has a certain degree of challenge, the approach is innovative, and it guides
me to expand my learning and meet my thirst for knowledge. F: Actively communicate with students,
proactively absorb student opinions and suggestions, pay attention to students’ learning feelings and effects, and
actively improve teaching. G: The course theoretical system is complete, the knowledge structure is scientific,
the homework is appropriate, the course assessment is fair and scientific, and the combination of process
assessment and result assessment effectively motivates me to study hard throughout the semester. H: Paying
attention to scientific research and social development trends at all times, updating teaching content timely, and
continuously improving teaching.
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Figure 4 The survey results of students’ overall evaluation of the course.
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Figure 5 The proportion of students’ different comments of the course.
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Table 4 Innovative achievements of the students that using the knowledge in Soil Microbiology before and

after educational reform

E{=ga) EAUE) Hs

Indicators Before educational After educational
reform reform

AR QI 2R3 (URTP)Z5 154 5 24

Number of Undergraduate Research Training Program (URTP) projects

completed

P SIS S 1 6

Number of awards in national-level academic competition

BRI AR TR KL 4 18

Number of awards in provincial and ministerial level competition

HIBGLL E R FE FEAR A EL 0 3

Number of awards in entrepreneurship competitions at or above the provincial

and ministerial level

N A A i K-8 SO 3 14

Number of high-level domestic and international published papers

PSR — A & 7R [ b 44 0 R R i S0 0 3

Number of papers published by the first author in internationally renowned

journals

W PCR ARG & T SRR R RE ARl
Tefg, A4 mRHIFRIET RE 1 3RAS T AL Bt
Ao Ji5h, T RIERUEY IR TR R
R ILF- Jim A2 2 8 NI T3 TSR M 552 B B
F, R He S i 2 P AR SRR R A 1 4 B 4 LA
EADYFEFRARRACN 0. ATBCE A 3 24524
43591 DA e Fof A R - S5 11 i 5 TR AR A B 4 LA
AN TETER, X ULH] AN U BRAR P R
T MIRR MBI RE Sy, b fd e 1 S BH
Jr I RIHTRE ST o ASREATE - BE R W T 1)
KRB [ A A i KB SCH SRR Y 3 0 1
FIRER R 14 5, HAp LR — R E b
AT FRIESON 0 3EIME 3 4% . XRWIFEA]
AR 2 SO A A 2 AR O RHIE BT A T W] A
&7t

4 RESRERE

“HEMAY R AR TR

Wk B iRR, A1 HRERAAAER 3 AT % 0]
LY S o K P 1 PO B = A EOINE
Ok B T N T, BUR T —
FI R (R 5)o AR T2 B4 (0 52O 358
PRI 4 1o

(1) FEZCF RN S BT, A )
SRR TR R . RIMBIETE S
BEUE SR AS HERG A R A PN 2, I HLIS in— 34
Sy IR I TV I, R TR P 2 A B o 2%
ZIER (5 B A2 2T )y o 3 T B A AR Y TR
R, BINRGEM G| 5204 4R HIEUEY
LR SR, A SO T R Rk ) %
MR, R T 2= E AT .

(2) TEE b B T ik 5 | 2Ry
e, RPE A AN 1 BRI W TR A A
Kl s iR s . Hahng . R EERE IR
W, DL BIESI S, 1E
551 g 2B E T, W B RO
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PEATALAS, A Redld A RS, 1R
AR R T B AR i EE, 4R
= T AHTRE

(3) L PPt H A%, 1R P ST R
FEETEAR G L, ARl R BB 2 23 Hr A e =
BUH, ANBREDRHEERZR?, AT B
TR 2SN, S ) DA% o R X Fh Sl A
BEE IR 7oA A e ae s, XHR T

%5

AR AE B 4ERE ST, T B TR PeA R
ERESIHSR B Z MAPH RS 8= 1l
(4) WK A% 2R U IR B sl 8 WL 508 3
A7, CETHAR ER ., ARTR. &
BEINR T 22 R X e MR BN G, 5 R4
BRI R RE T, AR KRR Bk
TR 2R . BRHEM, R A R
TR R AANETRE DT

AR FFAEREIRE . FRSKERI R 77 7% R B RIRIR

Table 5 The problems existing before the education reform, the solutions adopted by the education reform,

and the achieved results

FOUCRTATAE 1 [R)

The problems existing before the

KRB ik
The methods adopted

educational reform

AR

The results achieved

HEE N AT A A
The outdated contents in the current

teaching

achievements
FF R

Open classroom teaching

B Z XA F AR B SR
Lack of mechanisms to enhance
students’ independent learning and

cultivate their analytical skills

topic discussion tasks

R R AT I BT 5 WL B ST

TEIETR . AHERRFIAS BRI N 25
Modifying outdated teaching contents
FAA= gy 7 2R 1] 2 A R 7 i i 2

Supplementing the cutting-edge research

PEAb R < PSS B e A

Designing figure/tablet explanation or

ST A IR T
Avoid misleading students
T Bl A= B Q0 1)

Help students identify innovative directions

Bigeeete B R B R BE

Cultivate students’ ability to think
independently

B B £ I RE

To cultivate students’ ability to analyze and

discuss independently

e ESA A F 50T gk D e R fE

Assessing the learning performance based To promote students’ ability to analyze and

on experimental design or perspective

papers
BT 2 A BT R 5 | g1 R
Lack of guidance for students’

innovative consciousness methods

PRAP 2R FBEE B S e R

Designing figure/tablet explanation or

topic discussion tasks

ARG R IR B B AR 18 S

Adopting problem-based teaching

solve problems independently

GO A R AR IR

Guide and stimulate students’ innovative
consciousness

SR BN ULAR , A A AR R A Y B R
Encourage original ideas and promote the
cultivation of innovative thinking among

students

RAS b fi 2 A 48 B JEL 2 23 A i e

Assessing the learning performance based |75 1 fig

on experimental design or perspective

papers

Fundamentally promoting students to improve
their ability to analyze and solve problems

using innovative thinking
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