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Teaching reform of Molecular Biology course based on the
cultivation of scientific research quality
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Abstract: As a rapidly developing front line subject and an experimental subject with strong continuity,
Molecular Biology plays very important roles in constructing the knowledge system of postgraduate,
cultivating their scientific research accomplishment, innovative thinking and engineering practical ability.
In order to meet the demand of talent cultivation system of new engineering, based on the outcome-based
education (OBE) concept, we integrated the teaching contents, changed the teaching methods and
established an “interactive” teaching model through the use of problem-based learning (PBL) teaching
method, flipping classroom, discussion and other teaching methods with the help of modern information
teaching platform and learning groups as units. Finally, we used a diversified assessment system
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combining process assessment and final assessment to evaluate the learning acquisition of students. The
results of survey filled by the postgraduate and follow-up survey of their scientific research achievements
showed that this exploration has achieved the desired objectives and laid a foundation for the cultivation of
research-oriented comprehensive innovative talents in the field of bioengineering under the engineering
background.

Keywords: Molecular Biology, postgraduates cultivating, “interactive” teaching model, diversified
assessment system
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Figure 1 Teaching reform model of Molecular Biology course based on the cultivation of scientific research quality
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25 2 Al Assessment of learning outcomes

a2 2] Classroom teaching

i Attendance

[ PReaR

Performance

SRR
Process
assessment

A

Homework

B
Presentation

ZouthE#;
Diversified
assessment

L i

Discussion

FAFlk Project

BELVEH AL
Final assessment

A I

Examination

B2 ZF3IWRiIFM

Figure 2 Assessment of learning outcomes

M s, AP AR BRG] LK E] 92%,
YW A EE RO MRS T, W
WSR3 T A W B AR PG RS2 06 T VA s
SUE I AR, 8 H RO, HE, A
TT%HIBIF 5T A REWS 7 15 a1 I = I AEU R it RS2 B
R, 10 A5 AR X R S Rk, UG
TR AR o A XIS AR A 2] ROR B Bl TR
W, WFFEA REE R 151z I Fra MR g T R AR
IR —E AR, 20172019 4EHAME], & E SCI
Mrp ek 0 BAE ST 30 2R, S5 HIE LA
22 351, FRIKRMIFTIH 6 3, M 2018 4ETFUR S
JRIAESE A= 2 B B S ELIB )+ AR L R,
L NS T IR 2 A ik T H k45 2018 4F:
“QIFHILARE A RN RTERE, “N A
16 52 IR —— i B R s P BT L2 " AR A5 588 T L AR
A BRI AR B BN TR

4 B AES SEFEBOREAML, ENH
FRE

N T AL T RIS AR B SR T RCR K
TR 2 ) B A E W A 2 5 BRI

FHIF R Achievements

(2754
Competition
award

LR

Patent

A
Project

WAL, Ho, XTI RO, FEA
27 ) U A A 2 RS PN J7 T (] BAFI 3B). 4
RULHT, BT A BB B R T
SRTSE A A AT BORRARPE R B, (A 4%I0 274
RE T T A A R A2, ok R A TR,
AbF—Rh W E M BPIRES o AR He 2R e
BT TVE0r B (8 3C), S5 REW], PEorHiE
FURAYEZUNRZR | RETHE . BRI AR
HOIE , BETEA XTSI R S AR B,
AR RO BT o BUMBEA B NFLE, #UNS
JESEA TR F RS ARPINEMT, E TR A
AR Bl o S R R, RIS R A G | o A
T8 I fifp e In) el 25, S SO B PR ER Y 0 d
o BRETHEERAT, 95%M1) 4 A Xt ik B H
AR5 B, B N R . e
WRCRTT I, 95% MBI TE A A N BRI R T
FHIFIEAE, BB T IR B TS REA IR 2] T A THY T
WIHAR. “BHEEIRE IR, 61%A9 2 ANy 5k
AR AR FAt /N A2 AR URIR BN A, T5%1Y 27
A A I e e R RT LA % 220 s P A 5 FE A
N, BB A 5 T ROR B -

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1386 A

Microbiol. China

A PRAL G
Classroom atmosphere

= s, IEERINA TR

0% 0% Harmonious, active and orderly
0% = BRFAS, H ERAREAR

Orderly, but rigid

= i
Quiet and dreary

= i TS
Poorly organized

= R
Uncertain

IR ‘ L

Learning status = DIk
Listening to the teacher

= SH AT R
Thinking

R E o [ i Ve 3

Ideological collision

= i E 5B
Participation in the teaching
activity postively

= LA
Wandering

€ HE I

Scores of teaching activity

25 P WPE ws
BE WE XEE &F
M2 =9 L&Ee“g 3
B¢ E ETS OKZ

Teaching activity

3 WMREFIHURIBES

Figure 3 Survey results of learning effect of postgraduates
W A EEE; B: ERE; Co HEFHES

Note: A: Classroom atmosphere; B: Learning status; C: Scores of
teaching activity

FATHE VA A 7] v th & B — S ), /b3
iR S 5 E AR, FEEA
AEJE: (1) /NATHE IR R 5T A B w4 %
B, BB YRR L, FlaiE
#, RATHERS TERE, SR FA R HE R
B FEYF IR A S SEARE; (2) #5r
WA R M E R ARSIt A i
BRI TAERE IR K, 2 51He FOZR e, K
M= 25 020 AE T ; (3) #4r2aE e

WA T A S 5L EMAAHKTTR, (HikZ BRI
W%, JUEIER IR A S WL, AREY
AH MW AT RIS A OO,
ZCNIRE EIE I, SEOTEIRA L TIRE .
At SRR EIEMEE,

5 RY

FATLL OBE B M SLat, DARGFRFNEL RS
A AT A . FHIFRE ) R R SRR ) o IR
Hin, MWEENE . B 5 B 55 )5 T
X AL AW LR T A 03 LR W 2 R AR
AT TIRAE:, P17 —FiE 6 TALRI
WSRO R R

BB B A A py ), FRA e 22
He 22X DU N SR it - (1) 4 e I TRD R FIRICR
FOMAE R b 5] T2 > /NG e 35 s DR A 53
T, HE B LB A GRS B R S R Py s, b
TEGE RIS 15 8 PR AR vh X H s A W1 45 36 L 1)
BFIALYR 9% o (2) &7 KB 9% 0 32 DR A8 ) % A3
Bl o 3mSR AR TAEARZE A ks, R
FOH5 E 5 # A H RS G R 2O E 5 B
A, BEA A FEINBRREMS S
F. Q) #t—PRBELBEEZITFMIKR ., WItH
PR . B PERMRIZEPEN R, IEIm . 4
ANFIAMAEA: 3 AR RE, XA 1 5T
BREE AT 2 WA VAN, B A 2 5 iR
wGRAETE, e MBS E . R
TP BN, SIS AR Bl I Rl kb H
FE IR H bR, AR — 2 56 35 W 28 H o bt
Ui, 5|k 28 Y- 5 —— /N i M e Ze R
#(Small Private Online Course, SPOC), Z4ifi&
FR UL /IS B il 1 7 2k PR AR Sy Sl R 5 N3
B, WOR MR AR 2T XGRS 1, iR 200
b, BB LR TR AL

REFERENCES

[1] Zhu YX, Li Y, Zheng XF, Guo HW. Modern Molecular
Biology[M]. 5th ed. Beijing: Higher Education Press, 2019:
2-16 (in Chinese)

N

xR

i

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



Es

b

A BT RMIER BRI TR IR AR O

1387

(2

[3]

(4]

5]

[6]

[7]

(8]

RES, 5%, Mg, LT, A TAY=[M]. 5.
Jemt: B HOR HAE, 2019: 2-16

Li R. Exploration on the teaching reform of Molecular
Biology course[J]. Education Teaching Forum, 2015(43):
89-90 (in Chinese)

Ui T AEYEIRBREE SRR NIRR ] BEHFR
1z, 2015(43): 89-90

Zhang AL. Construction of knowledge system and training
of innovative talents of Molecular Biology[J]. Education
Teaching Forum, 2020(20): 166-168 (in Chinese)

SREF]. S FAEF AR R AR SRR AA KSR [J]
HE I, 2020(20): 166-168

Xu GQ, Zhao YY, Du J, Cao CL, Jiang LH. Reform of
content design and teaching methods on the Molecular
Biology Course for students in Bioengineering Program[J].
Guangdong Chemical Industry, 2014, 41(11): 247,245 (in
Chinese)

RESR, Bz, FRilE, B, AW, A LT
I F AR BT RBCE IR R D]. AR,
2014, 41(11): 247,245

Zhang T, Liu XY, Zhou YZ, Yuan QY. The teaching reform
of Molecular Biology and Genetic Engineering based on
OBE concept[J]. The Guide of Science and Education,
2018(20): 113-114 (in Chinese)

ki, XIbEde, £, ®Ix. 3T OBE MM T
Yop 5N TR R ZCFUOEDR]. FHES T, 2018(20):
113-114

Li JX, Zhou ML. Reflections on improving the effectiveness
of postgraduate discussion courses[J]. Journal of Graduate
Education, 2013(5): 53-57 (in Chinese)

R, M. SRR A TR R A T R[]
WA E WE5T, 2013(5): 53-57

Xu QJ, Li YH. Teaching reform of Molecular Biology for
cultivating international top  biological talents[J].
Heilongjiang Researches on Higher Education, 2007(6):
159-161 (in Chinese)

WL, FEAE. ST EYFBFERE S B R BTAA R
FR[0). BBIEVTE Y, 2007(6): 159-161

Zhu H. The practice and thinking of the teaching reform of

[]

[10]

[11]

[12]

[13]

Molecular Biology: The comprehensive application of
elicitation method and argumentation teaching[J]. Anhui
Agricultural Science Bulletin, 2010, 16(1): 190-192 (in
Chinese)

RUL. (O TAY ) Brrd i ik 58 % RAH
SFMISIE R SRS s ] LBk =@k, 2010,
16(1): 190-192

Zhu YC, Kuang YM, Cui YB, Yang YF, Tong SF. Applying
problem-based learning (PBL) to cultivation of
postgraduates[J]. China Higher Medical Education,
2007(10): 13,30 (in Chinese)

KAE, TUNEL, MBI, g, BEUF. PBL HHik
WL RAERFPMUNARD. PEHEESHE,
2007(10): 13,30

Lv YJ, Jiang J. Influence of PBL teaching pattern on
American graduates’ innovation ability[J]. Heilongjiang
Researches on Higher Education, 2018(11): 113-116 (in
Chinese)

S, 2H. PBL FE kxS E WY AR BR e 152
WALI]. BB pIT R AT, 2018(11): 113-116

Cheng S, Zang J, Zhang X, Li HX, Li J, Zhou K.
Exploration and practice of PBL teaching mode in
Molecular Biology teaching[J]. Education Teaching Forum,
2018(26): 160-161 (in Chinese)

YL, WO, sk, SEA, A, MBI PBL #AETE
SFFAEYFEBEPNRR Y FRAL BFHAFRIER,
2018(26): 160-161

Kong L, Qin Q, Wang YM. Application of holistic
integrative medicine problem-based learning in the
Molecular Biochemistry teaching[J]. Medical Education
Management, 2020, 6(1): 20-23,32 (in Chinese)

LB, IR, EHEM. GRS RS T Y
FEFP RS EED]. EEHEE R, 2020, 6(1):
20-23,32

Wang DD. Research on the application of flipped classroom
teaching mode in the Molecular Biology teaching[J]. Course
Education Research, 2019(24): 46-47 (in Chinese)

FFHT. BRI (O T A% ) BeF P

FHWFSE ], R EE WIS, 2019(24): 46-47

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



