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Teaching reform and practice of Microbiology in
application-oriented university

CHEN Han' ZHU De-Yan LIU Huan
College of Bioengineering, Jingchu University of Technology, Jingmen, Hubei 448000, China

Abstract: This paper probes into the reform of the course of Microbiology under the background of
applied universities, so as to highlight the characteristics of applied universities and to train higher applied
talents. Taking the undergraduate students majoring in biological engineering in Jing Chu University of
Technology as the research objects, the teaching mode of Microbiology has been innovated and reformed
through the comprehensive application of teaching methods, such as rearrangement of teaching contents,
micro-lesson production, case teaching and flipping classroom. The results of teaching and questionnaire
survey in the experimental group and the control group show that, compared to the traditional one, the new
teaching model is more conducive to the students' mastery and application of knowledge.
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Table 1 Reform on the theory of teaching contents

I TERFR I S B R A Br  S TRE T . AT RE
FRHIRE ™.

TEHANAUCE b, BT BAm AZ RO T
PRGBS AR, KA 22 AT 48 4
FEARZE 36 A, JERIARAY 12 2N 2= SL g 5L
PRIFCR 1)

FESL RSB h S A D e R S, HE R
ittt BoER L 3 ANSRA PR H GREEIY
A ZREVERGN, R . S RS
BET , B BRI I KIT , R X L St 2
Al A 7 DA 5 1 RS ol A ) 224> R Al 5
A KRR LE S RSO RS, AR
Tl W2 R i e — 6 FL A A R 2 M AR S
A, BRI UE Y S R SR AR AR A
fE, TR R SR R AR R N RE S (P 1)

BEH AN JEAE A BENEELES BEXIR

Content of course Class hours Class hours after reform Reform basis
B iR 2 2 HEAt R N A SO
Chapter 1 Introduction Basic substance does not alter
SEE RS SRR 6 6 HEAt R N A SO
Chapter 2 The structure and function of microbiological cells Basic substance does not alter
FEE MAEMRESR 4 4 FLAi P A A
Chapter 3 Microbiological nutrition Basic substance does not alter
BP0 WUEMIRIACH 4 4 HEAt R N A SO
Chapter 4 Metabolism of microorganism Basic substance does not alter
SRR AR e K R R A 4 4 FLA P A
Chapter 5 Microorganism growth and reproduction and its control Basic substance does not alter
SN N 4 4 LR A A A B
Chapter 6 Viruses Basic substance does not alter
LE UEYBtE 2 2 LR A A A B
Chapter 7 Microbial Genetics Basic substance does not alter
S\ SRR R R I PR 4 2 HOTHEY EES
Chapter 8 Regulation of gene expression in microorganism Doublication with Molecular biology
SEILE R SRR TR 2 1 HERNTHRARES
Chapter 9 Microorganism and gene engineering Doublication with Genetic engineering
SbE WUEMAETS 6 2 LR SRR SN H
Chapter 10 Microbial ecology Teaching in experimental practice
Ft—m RS 4 4 LR A A A B
Chapter 11 Infection and immunity Basic substance does not alter
Bt TE AEmEYEOR 6 1 LR S PRSI H
Chapter 12 Microbial biotechnology Teaching in experimental practice
41t Total 48 36

TE: MR R4 4
Note: The boldfaced words are the compressed class hour.
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[ Comparison of the contents of Microbiology experiments before and after the reform ]
|
[
[ Pre-reform content; 32 class hours [ After-reform cotnent; 44 class hours]
1. Cleaning, binding up and used 1. Cleaning, binding up and used sterilization
sterilization techniques for glassware ‘1 techniques for glassware
Verified experiment 2 class hours Verified experiment 2 class hours
2. Preparation of culture _[2. P'reparation pf culture }
Verified experiment 2 class hours Verified experiment 2 class hours
3. Separation and purification of B 2: EnV1rﬁnm§ntal mlcr.oblal'dllgerls 17 h ’
Wt i il omprehensive experiment; 10 class hours
Comprehensive experiment; 4 class/ Collection and observation environmental microbial
(4. The simple bacterial staining and samples; 2 class hours
] Gra{n staining Morphological diversity and bacterial morphological
Verified experiment; 4 class hours diversity of microbial colonies; 2 class hours
(5. Microorganism inoculation Observation on the morphological diversity of
—technique Verified actinomycetes and fungi; 2 class hours
(experiment; 4 class hours ‘Esolation and purification of microorganisms in ]
6. Preparation and morphological sewage; 4 class hours
obse;rvation of ‘water soaked by yeast 4. Screening, identification, cultivation and
Verified experiment; 4 class hours breeding of enzyme producing microorganisms
— Comprehensive experiment; 20 class hours
7. Determination of cell count,
budding rate and mortality of yeast Isolation and purification of amylase producing
Verified experiment; 2 class hours bacteria from soil; 4 class hours
8 Determination of the size of yeast 4[ Prel.im‘ir:‘ar}l/ ide}rlltiﬁcation of amylase producing
Verified experiment; 2 class hours strains; + C1ass hours _ S—
Determination of amylase production by liquid
9. Morphological observation of ) culture and culture conditions; 8 class hours
|_|bacteria, actinomycetes, yeasts and UV induced mutation breeding of amylase
molds Verified experiment; producing; 4 class hours
4 class hours
G % ; ;
5. Food microbiology test
/ . N Comprehensive experiment; 10 class hours
10. Laboratory of environment and - -
human body surface microorganism Count of bacterial colony after collection and
| examination Comprehensive cultivation of food samples; 4 class hours
experiment; 4 class hours ) Detection and identification of E. coli; 4 class hoursJ
Detection of botulinum in food; 2 class hours ]
B1 HENEMEMEIRASER

Figure 1 Comparison of the contents of Microbiology experiments before and after the reform
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SEIE ISR, FFAEARSE N 55 BT S
AT —TN R o HARZEAREF UL 2,
222 204 REEHFRER

K Z WAL G B, DABUTIH N F 1

tege i,
23 FIYUREX

XF 2015 ZFN 2014 H2p A=A Y2 S SR
PL3 f e %
231 [EEIAE

L) 3 I8 2 1 7 SO AN AE 2 2 AR R TR
WA, IR RS T8 M.
232 Zik

= A5 A R 6 25 10 X5 A% 22 A X
T W2 25 S PR AN R G Ol . P i
BAER - E, WARREEZ, HEE—
R B RLA B8, 7 X D B N PR S S R i AT AR
KES, HIRNHER R R ARG R, STl HR
W28 TLT- 1A 2553 o XN ER I R Su T4t
53T
233 LEREER

DS e LB ZIH , MG LREE, R
I S2 56 50 UG 0 R PSR (R 2)PFE G

TER T E A RORIAT, AR
2 TS5 RIS
Watching the micro-video,
preview according to learning task

PRAEE DA R, A
TS
Introduce a question and
students are discussed

HOWAIES P
Teacher correct
mistakes and evaluate
students in class

PO BT T T3 M AR

Testing exercises and FAQ

SR LR R AT

Students submit their homework in

online

B2 SREAHFIRREE

the form of summary

Figure 2 Process flow chart of experimental group teaching process

R2 RERETOIRE

Table 2 The evaluation standards of operation in experiment

PO hRiE oM

Grading standard Score
BN RE S 20
Familiarity with experimental principles
SEEGALAR . RREA RIS, AT 20
Experimental instruments and materials preparation and arrangement reasonable
LR 30
Proficiency in experimental operation
LRBIRFLAE, SRASRBA A A 30
The experimental data are believable and the experimental results are scientific and reasonable
411 Total 100
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e ARIAAT, AR A S BYE . rEE A
RAFIFE ERCR , FERG IR A 2% 2] 2 EE )
BT RCR
32 ERBSESWH

X PRAE G 25 R A T AT, 25 SR LA 3
ZERIR 15 G814 GeAREE, 5 DN BB A
B 2% 55(P<0.05), 15 22343534 80.5, 14 44V

®3 FEMNFFEFENPETNEGR

43R 72.30 FTLAEHESR 15 RIS AR AL
AT T 40, AR R T ORI A TR MR B R 2 A
e if 2207 X AR = T 2E A 25 A o M In) 5
YL RE ST, VR T 2 A I BRARANCIL, B4R
B TR R A S PR L
3.3 ZRBREERBSRS

XA ARG L SO B E RS T b, 45
W 4, S5 BN 15 FeFER 14 FMt, 508
BE#RAA I B 25 5:(P<0.05), 15 9F53 4 84.6, 14 2%
V5N 754, 15 RAESCHURI FEL 14 GO T
8 PN, HFE#Ed R IS E T, SAATE A2
TR OO SIS SRR EN G IR A, K LR AR S
55 SN EUE T2 >, Rk sh T4 RE B

Table 3 The results of students’ investigation and evaluation of teaching methods

. . RYF Great W Good AiF Bad
TENE
o 15 %% 14 2% 15 %% 14 %% 15 %% 14 %%
Investigation content
Gradel5 Gradel4 Gradel5 Gradel4 Gradel5 Gradel4
G st FRAT I 1 34 32 4 7 2 1
Knowledge understanding
AFT R LERE IR 35 19 4 15 1 6
The cultivation of innovative thinking
B F242 3 SR 32 15 6 12 2 13
The cultivation of self-learning habits
ST IRl DR ) AL B T 27 20 9 13 4 7
The ability to analyze and solve problems
SR F ARIKRE S HRE 29 8 9 19 2 13
Communication and the improvement of
language expression ability
AN EAERE T3 1B 3% 31 7 6 15 3 18
Training of team cooperation ability
18 1 18
16 o 154 16 o 15%
14t m 4% 14 m 4%
12 12 ¢
10 | 10
8r 8r
61 6
4r 4 r
2f 7t
o I 0
10090 89-80  79-70  69-60 59-0 10090 89-80  79-70  69-60 59-0

3 15RFES W RFEEABGRITHERE
Figure 3 Statistical histogram of examination results of
Grade 15 comparing Grade 14

4 1585 14 REE LB HSFHITHERE
Figure 4 Statistical histogram of experimental results of
Grade 15 comparing Grade 14
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