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Exploration and practice of fostering college students’ innovation
capability under the concept of outcome-based education (OBE)
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Abstract: Universities, as the cradle for cultivating students’ innovation capability, regard
nurturing high-quality talents with professional knowledge, critical thinking, and innovation
capability as the fundamental purpose and mission of higher education. For a long time, the
higher education in China has lacked the concept of individualized and innovative education,
and a comprehensive system for cultivating college students’ innovative thinking and practical
skills remains to be established. Following the concept of outcome-based education (OBE), this
study takes students as the center to train their innovation capability by virtue of the
undergraduate microbiological research interest group and stimulate their innovative thinking by
a series of activities. According to the philosophy of combination of teaching and research and
the application needs, we guide group students to participate in scientific research and
production practice. By participating in the “Challenge Cup”, “Internet+”, national life science
competition and other projects, students enhance their research innovation capability and
practical skills. Our team combines the training process with the feedback mechanism to perfect
the training and evaluation system of students’ innovation capability, providing the train of
thought and method for the fostering the innovation capability of science talents in normal
universities and ordinary universities.

Keywords: concept of outcome-based education (OBE); college students’ innovation capability;
a scientific research interest group; training system
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Table | Microbiology research interest group awards (in chronological order)
Feo ARG SUH AR SEEATR 5 E
Serial ~ Year Project name Name of competition Grade Level
number
1 2024 /NVINEEEAR, HEEFITHL: rh i PR TBTRFE(2024) B e 4
b FEM A TR China International University Student Innovation Provincial Gold
Small golden umbrella, family Competition (2024) level
2 smile: the founder of the northern £f VUi “Pk AR I A AL 3l 55 9% BHR k4
cold morels The 14th “Challenge Cup” College Business Plan Provincial Bronze
Competition level
3 Hh [ [ B B R T (2024) Ke —4%
China International University Student Innovation University First
Competition (2024) level
4 St VU PR AAR A AR DR SE B e —4
The 14th “Challenge Cup” College Business Plan University First
Competition level
5 MR, RERG— Fh I PR AR RTET R FE(2024) (1 2
KEGEHA M 1 5 Rt China International University Student Innovation Provincial Bronze
yoastidm Competition (2024) level
6 The research and S5 DO PR R AR R AE R B R SR 3 HAR Ik
development of “Ha Wei 17, The 14th “Challenge Cup” College Business Plan Provincial Bronze
a kind of soybean fungus Competition level
7 preparation Hp ] [ R A AR K FE(2024) LEd —%
China International University Student Innovation University First
Competition (2024) level
8 S DU < R I 27 A Al TR 32 38 e —A
The 14th “Challenge Cup” College Business Plan University First
Competition level
9 SETRIGHF RSO 2YE T EERRRE A AT RTE2024) (R 2
KRR G EE 5 v China International University Student Innovation Provincial Bronze
Construction and application of ~ Competition (2024) level
10 drug delivery system based on ] [ bR R A BT KSR (2024) R —&
E. coli membrane vesicles China International University Student Innovation University First
Competition (2024) level
11 VIR, REMESR BT DR BRI A Al R e 28 Mk —

Tkt PUER IR
Anti-cold high-yield get rich
umbrella, farmers hope happy
village: breeding of cold-resistant
and high-yield Morchella sp.

12 BRI EAR A s HIH
Public welfare training project of
edible fungi cultivation technology

13 2023 ORI, REE
SLIIE . REHUR- AR 2
Kk ik 22 hRETUR 2
Soybean “disease resistance-

14 promote growth-pesticide
degradation” multifunctional
microcapsules

The 14th “Challenge Cup” College Business Plan
Competition

2024 AR RTINS S 55100 H KT8
2024 Harbin Normal University Competition

St i PR PRIETT A R A RN A AR B AR A

SEAE

The 18th “Challenge Cup” Heilongjiang University Students
Extracurricular Academic Science and Technology Competition

University First
level

B 3
University Second
level

B =4
Provincial Third
level

DR WAV 7 i 2 S [ RN o= SE Y D o NS T 5 B ' =4
VEANTEFE University Third

The 18th “Challenge Cup” Harbin Normal University
Students’ Extracurricular Academic and Technological

Works Competition

level
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Serial ~ Year Project name Name of competition Grade Level
number
15 TR YRIH . BDE-47 S/ s PR BRI K RO M EARB AR AR =4
FE R TR [ 5 fb/NER %3 Provincial Third
Immobilized pellets of genetically The 18th “Challenge Cup” Heilongjiang University level
engineered bacteria BDE-47, the Students Extracurricular Academic Science and Technology
“Rescuer” of contaminated soil ~ Competition
16 St Ui PR I R AR MR B, Rk =AF
VRl 5% University Third
The 18th “Challenge Cup” Harbin Normal University level
Students’ Extracurricular Academic and Technological
Works Competition
17 BDE-47 4 A REMRREIN TREE 25/ s PR Is AR R 2o AR AR R, R —
FAIAE i B2 P AT 5 (BT University First
Construction and characterization The 18th “Challenge Cup” Harbin Normal University level
of genetically engineered strain ~ Students’ Extracurricular Academic and Technological
BDE-47 for aerobic degradation =~ Works Competition
18 Jer e A R S U E R BRI R A B R TR B %
B ERAETE Sk The 9th China International “Internet+” College Students ~ Provincial Bronze
Breeding and popularization of  Innovation and Entrepreneurship Contest level
19 Morchella esculenta cultivated &5 PUJE M /R E R A AL K FE HR [EEiH
strain “golden umbrella” in The 14th Harbin University Students Entrepreneurship Provincial Top100
northern cold region Contest level
20 S5 U h E B B A A T B RFEER R R —4
TEIMYE A5 IR A= BT B K TE University First
The 9th China International “Internet+” College Students  level
Innovation and Entrepreneurship Competition cum 2nd
“Teachers Create Cup” College Harbin Normal University
Innovation and Entrepreneurship Competition
21 AT, SRR STV b [ BRe IR R+ A R Rl R 3 AN i %
KGR A B A A 1 Y The 9th China International “Internet +” College Students  Provincial Bronze
e M A B HLPEA Y Innovation and Entrepreneurship Contest level
22 Screening of biocontrol/growth: £ JUJm H [ E PR E I W+ KA Bl AL K ZE R IR K =4
promoting bacteria for soybean YIRS E — i <IAIAR I QL H LI K FE University Third
root rot and study on biocontrol ~ The 9th China International “Internet+” College Students  level
mechanism Innovation and Entrepreneurship Competition cum 2nd
“Teachers Create Cup” College Harbin Normal University
Innovation and Entrepreneurship Competition
23 AT DU R T 25447 SR T R LR A o 3 3 (R &
ERiA The 5th Life Science Competition for College Students Provincial Second
Effect of subinhibitory level
concentration of antibiotics on
the resistance of conjugates
24 BT RO AN L et T 2 NS A K N 2 N A | e e 4

KGR 2 e 2
Microcapsules for promoting
growth and pesticide degradation
of soybean in black soil

The 13th “Challenge Cup” for College Students in
Heilongjiang

Provincial Gold
level

(52%)
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Serial ~ Year Project name Name of competition Grade Level
number
25 B8\t o ] [ e LI PO+ BB 265 - = J P AR o e —4
KA University First
The 8th China International “Internet+” and the 13th level
“Challenge Cup” Competition for Chinese College
Students’ Business Plan
26 ERATAHE \Jm RV < BRI I EQ RN RTE AR EES
The 8th “Internet +” University Student Innovation and Provincial Bronze
Entrepreneurship Competition in Heilongjiang level
27 2018 BDE-47 [fift i i 5 fb /R BAL 26 =i 42 [ KA AR Rk QB Ik 3 PN =%
P A The 3rd National Life Science Innovation and National ~ Third
Physical and chemical properties Entrepreneurship Contest for College Students level
of immobilized BDE-47-degrading
bacteria beads
28 MH SRS FEIUR M 56 =W E K2R A A G RHE A I K FE B % =
TR 5 The 3rd National Life Science Innovation and National ~ Third
Study on screening and effect of ~ Entrepreneurship Contest for College Students level
antagonistic bacteria for
suppressing Sydney rot
29 — R AR REICERITTY 55 = 4 R A A R A B B KT B % =5
Study on a kind of green The 3rd National Life Science Innovation and National ~ Third
mosquito-repellent incense Entrepreneurship Contest for College Students level
30 2017 ERSHRPACEY TR SRR PR SRV KA R TR MEAR R R AR e
FR R BT RIS TEAE Provincial Second
Study on extending the shelf-life The 15th “Challenge Cup” Heilongjiang University level
of yoghurt by special Students Extracurricular Academic Science and
microorganism in vinegar Technology Competition
31 EEVAV Mt 7N S W 200070 7 NG 2 B8 o7 NI /4 2
PR TE3E University Second
The 6th “Emperor Cup” and the 15th “Challenge Cup” level
Competition of Extracurricular Academic and Scientific
Works of University Students
32 — RS RO BRSBTS AR B U PR R AR R AR R =
Study on an ecological indoor B AR T 58 University Third
mosquito control method The 6th “Emperor Cup” and the 15th “Challenge Cup” level
Competition of Extracurricular Academic and Scientific
Works of University Students
33 2015 A[GAE 7 00 b a5 U PR SRRV R RN EAR B ES AR =

IR AL B RS PR 32
M5

Effects of different fertilization
methods on diversity of
culturable bacteria and enzyme

activity in soil

e

ST

The 14th “Challenge Cup” Heilongjiang University
Students Extracurricular Academic Science and Technology

Competition

Provincial Third
level
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Serial ~ Year Project name Name of competition Grade Level
number
34 St VU PR I R R A AR M AR e A
TEShTe5E University Second
The 14th “Challenge Cup” Harbin Normal University level
Students’ Extracurricular Academic and Technological
Work Competition
35 15K RAK PR IR A SR DU PRSP I R A2 A RO MR B, R =5
ZHREERIAETE 1R gE University Third
Diversity of microbial community The 14th “Challenge Cup” Harbin Normal University level
structure in wastewater treatment Students’ Extracurricular Academic and Technological
plant Work Competition
36 2013 ML AR S E I R A R PR R R E RS A AR R R SR ER %
VT IR S5 F The 13th “Challenge Cup” National University Student National Bronze
Analysis of microbial community Extracurricular Academic Science and Technology level
structure of sediment in the Competition
37 process of ecological restoration 55+ = R “Ph IR I RIEIRE K222 BRI MERBHE Wk —&
of Beishi River in (Brrx University First
Changzhou City The 13th “Challenge Cup” Harbin Normal University level
Students’ Extracurricular Academic and Technological
Works Competition
38 2011 BIRVTAANFG R LIE 5 R PR BRI T R BRI AAR R R AR e
R TR AL B A B 4 5 TEgE Provincial Second
Identification of dominant species The 12th “Challenge Cup” Heilongjiang University level
of forest soil actinomycetes at Students Extracurricular Academic Science and
different latitudes in Heilongjiang, Technology Competition
China
39 TOLLWEA MBI S Jm PR BRI Ko RO MEARB AR A% i
e EE TEFE Provincial Excellent
Isolation and identification of soil The 12th “Challenge Cup” Heilongjiang University level
bacteria from different forest types Students Extracurricular Academic Science and
in greater khingan Technology Competition
40 TR R B R R R & 25+ R PR RIE LA R BRI A AR B AR i
R AR IR RIS TLAE Provincial Excellent
Screening and characterization of The 12th “Challenge Cup” Heilongjiang University level
phenol-degrading bacteria with low Students Extracurricular Academic Science and Technology
temperature and high efficiency =~ Competition
41 2009 MILVTAE "I MUK EMFEFNE 26— Jm PR BRIE A R RO AR B ES AR (%
Y T Provincial Excellent
Identification of bacterial species The 11th “Challenge Cup” Heilongjiang University level
in Erlongshan Reservoir, Students Extracurricular Academic Science and
Heilongjiang Provincial level Technology Competition
42 VIR MEME S SR PR RIE A KA BRI AR B R AR %
e TEFE Provincial Excellent
Isolation and identification of soil The 11th “Challenge Cup” Heilongjiang University level

bacteria in Jiansanjiang

Students Extracurricular Academic Science and Technology
Competition
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Table 2 The implementation process and effect of typical demonstration cases
I 1] UK R AR
Time Process Effect Result
2021.09— FHUIEMMBAEY RS, R XY R, A IR B, AR EAR PR 4
2021.12  “RnakiE. . oW TR W2 28 N ] 5 T R Through the examination, joined the
First contact microbiology course,  #5E A C IHFFE 7 1A) “soybean rhizosphere microbiome”
according to “two-way selection”, Have strong interest in
training assessment, grouping microbiology, have the intention to
join the microbiology interest
group; understand and determine
their research direction
2022.03— ZFEJHNITOLITIHA S AR S SR SCIRBD 1 . B HAISI IR T RE | '3%’*‘1'5}%‘ PR 1 I, A —5F
2022.12 R EERRSCIOERAE, SCEANE MAERWERUS . BUREIHINE T %100 BRI S AR e
B IR E <50 T ) To master the skills of literature E‘Jf)ugi‘lxﬁl%& , Bt 2022 B R
Study the experience of the students reading, arrangement and HruiH
in the group; practice experiment, to construct scientific ~ One provincial gold award, one bronze award
the basic experimental operation,  research ideas and to stimulate the and one school-level first-class award were
practice the research design and potential of innovation awarded, and the innovation project of
determine the direction of provincial-level scientific research in 2022
“graduation” was approved according to the design project
of serious root rot disease in northeast
soybean production area
2023.03— FEAFME IRERBIBNSS R T EERLIEEEEgE . T RIPRIURR | 0 R AR
2023.12 PR CHIRM AT RS . R SRR R 1
EIH; SEALHEIR L MR FHEARASE; REAIHSE Obtained one provincial bronze, one
K& Tr ] fHeRE school-level first prize and one third prize
Make full use of the second class ~ Form a sharp logical thinking of
time to actively participate in innovation, broaden the vision of
“Challenge Cup”, “Internet+”, innovation, enhance the awareness
“life contest” and other projects of cooperation, maintain a rigorous
2024.03—  SERMSEIGEIE AT L B E B8 ST scientific attitude, improve the SEGERIEE (R TR e A B /A2 A= v A
2024.06  Finish the analysis of experimental ability to practice innovation 1 S A B LR T )
data and write the graduation thesis Finish the thesis “Screening of biocontrol/
growth-promoting bacteria against soybean
root rot and study on biocontrol mechanism”
i SERTERER R B iﬁﬁi GOF RS BT IER AL, BEFR ARG | AR R G MR RPARL
Full Birs; ez NHs, S0 SCEkEED P I RS s (RUTRNIL R E AE
process  FPAEHEATIRER T Establish a correct outlook on life, ¥ & SE06 %

Real-time tracking and feedback of
their learning results and adjust the
training program; regular
participation in group meetings, with
graduate students to discuss the topic

cultivate innovative thinking,
practical ability

Awarded the national scholarship, the
school-level first-class scholarship, the honorary
title of the provincial-level and school-level
three-good students, and was escorted to
Shandong University state key laboratory

I 7oAt RUE DR #l, 4T T IR AN S
I AR A AR
WA

BER, BN . 2050,
X, AREER T MAEY~

¥ 30
i, M

ARSI 5 4R 2 58 e H 8 15

s ARHF

T RBEHHOEIC 17 5 RIEFTE S 26
R8Iy FIREM 13, SHEBH 4 FEE 3),
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Table 3 Results of teaching quality improvement in the past five years
el AR HR /5 H AT By BAHT
Category Name Department/Project/Periodical Year Signature
order
YOFRh 2022-2023 4R SEUE TR I IR K7 2023 1
Teaching 2022-2023 advanced workers Harbin Normal University
awards  ERITHRFIEFEZIN BRIEHET 2022 1
Excellent instructors in Heilongjiang Department of Education of
Heilongjiang Provincial level
oA — AR I AR BT A 2022 1
Teaching quality award second prize Harbin Normal University
St DU < 4L A I AR EE T A 2021 1
The 14th “Teaching Master Award” Harbin Normal University
Bk — 5 M R R 2020 1
Teaching quality award second prize Harbin Normal University
LI A IR TTA S AR IO IR L 2024 1
Education Microbiology /T JETRFR AN A & 0 A
reform The fourth batch of ideological and
political education model courses and
teaching team development projects
in Heilongjiang higher education
institutions
OB RN R P A R A R I SIS W REETTAE R IR E 2023 3
The practice research of interdisciplinary theme teaching of 53 F
biology in senior high school under the background of Key projects in Harbin’s 14th
“Three new” Five-year Plan for education science
OBE #iffi T 3 TRHI S N R A AR QIHTRE D B gRe IR Mo BUH Bor ey — 2022 1
RS fEewtFE o A
Exploration and practice of cultivating college students’ General research project on teaching
innovation ability based on scientific research interest group reform in higher education in
from the perspective of OBE Heilongjiang
BT LY A ORI EYI R A TR IRl RIS A S T HorcE 2021 1
HIIFSE S S Eﬁﬁtﬁ‘éﬁﬁﬁtiﬁ H
The research and practice of teaching ability training model of Key research projects of Harbin Normal
biological science specialty based on biological core literacy ~ University higher education reform
K AR R R I E WA IR BT R ARG S e IR AL = 2021 1
WA (A0 B [ZeEgcarei=]
Fine video resource sharing course construction project: A Harbin Normal University video
microbiology (cell type) resource sharing course
UGS 2024 AERIRTTAIENMEEA EY ARG T S e s RIETTHHE 2024 2
Teaching 2024 Heilongjiang adaptation exercise biology paper analysis Heilongjiang Education
reform and test preparation strategy!®!
papers HFPREE =T (EAE) R EEe BRI E 2023 1
Reflections on the construction of the “Edible Fungi” courses Journal of Heilongjiang Grain
in the context of the “high-level vocational schools and
professional construction with Chinese characteristics™!
ST WO R YR L LIE A Berre s BRI Bmrs 2023 1
FEBL AR FE O Heilongjiang Researches on Higher
Research on the cultivation mode of teaching ability of Education
biological science normal university students based on
biological core literacy!!%!
AR R T R BT R B4R PEER R E 2022 1

The excavation of ideological and political elements in
biology curriculum of senior high schooll!!]

Western China Quality Education
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