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Abstract: Research-based learning is an active learning mode designed to enhance students’
multiple abilities, aiming to stimulate learning interests, enhance self-directed learning and
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problem-solving skills, and foster teamwork awareness. It can effectively address issues such as
the singularity of teaching objectives, lack of learning appeal, insufficient challenge, and limited
intervention on poor study habits in traditional course teaching, encouraging students to shift
from passive knowledge acceptance to independent exploration, and aligning with the talent
training objectives of modern higher education. This paper summarizes the design philosophy,
implementation plan, and key points of a research-based learning project applied in the teaching
of Microbiology, based on the specific practice and the results of a follow-up questionnaire. The
effectiveness of research-based learning in teaching practice is analyzed from the perspectives
of the course, students and teachers. The results show that more than 85% of students recognize
the positive improvement of their knowledge, abilities, and comprehensive literacy by
research-based learning. Particularly, this project demonstrates satisfactory performance in
enhancing learning abilities such as knowledge expansion and information mining, promoting
cooperation and communication, and increasing interests in microbiology, with a sustainable

improving effect.

Keywords: research-based learning; learning ability; teamwork; Microbiology
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#lF 1~ Teachers’ behavior B a4l Time line H:47 4 Students’ behavior
'MYEXA Stage A Z 18 Till the 1st week
" ia#hmi A Initiate the project ————— 41 HIBA Set up the teams
| %45 JAYA 5 Publish overview theme o M IEAIIFHEEE Determine the team’s topic and submit
| Bi% %5 PAIE M Coordinate the different topics il A< BA % Coordinate the topic selections
T EXB Stage B %5 Till the 5th week
o FTIRMFTENE S A A BAAZ 327~ 5
| fliArS 30 5 Spot check the learning records —ig R B IR )il %
Engage in research-based learning and team-based
oA BRI - SR Y learning; Submit learning records on Chaoxing platform

- Review the Ist version of the poster and grade-Teacher e~ B FERL Y, S —T
. grading 1 (Tgl); Provide the feedbacks and suggestions N Create a popular science poster and submit the poster as
© for modification the Ist version

TR R4 o U AL R

" Review the 2nd version of the poster and grade-Teacher Revise and submit the poster as the 2nd version
Cgading2(Te2) o MERILAWERE Prepare the oral defense
_________________________________________________________ N e
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AL 5525 2T
Review and evaluate each Sg2-Teacher grading 4 (Tg4)
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 Students grading 3’ (Sg3") D BRSSP T2+ S+ 12 2

VT SETES, ST AR S A b e ———e 1 Team performance (TP)=Tgl+Tg2+Te5+Sgl+Sg2

| Review each Sg3 and deduct points for those who clearly P A= BA K A2 3 I3 I AU TG
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Figure 1 Project implementation plan.
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Table 1 Overview of themes over the years
IR} 1] S A (ciwiain]
Time Overview theme The emphasized aspect
2018 ToAb AN TE B A Y Ubiquitous microorganism Z M Diversity
2019 fEEY T BUEY? R JifE Function
Dangerous organism? Mighty organism? Microorganism!
2020 RPN HAEMER
Viruse and human Relationship with human
2021 “RCE A H g TR AR B SN
Chinese contributions in the history of Microbiology Chinese contribution
2022 PRAF) FRATR A Hello! We are microorganism Z M Diversity
2023 “f#”F K X Microorganisms play important role Yjfg Function
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Figure 2 Exhibition of learning achievements in 2021.
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Table 2 List of research-based learning outcomes in 2019

Fe5 MR RR By R A=) Ly RE ek BRI
No. Name of work Microorganism involved Function and field Relation to the
textbook
1 UNLNIE NI JEEY PN 45 245-247 L
The second brain of the human body ~ Gut microbiota Human health Page 245-247
2 RGN 7= NDM-1 4l EE TR 55 178-180 1T
Super bacteria NDM-1 producing bacteria Disease prevention Page 178-180
3 LMRT RN E7/ 1t 55 57-58 UL
Nematode “killer” Nematode-trapping fungi (NTF) Biological control Page 57-58
4 R AR RESRIRE T AN T PRI 55 76-77 B
A resume from AIDS virus Human immunodeficiency virus Disease prevention Page 7677
(HIV)
5 Wl [T R (14 I R R PRI 55276 T1
The secret of Helicobacter pylori Helicobacter pylori Disease prevention Page 276
6 billlae a7, 30 B HIR /R AR R TR ]ORN %5273 70
Don’t eat marmots Yersinia pestis Disease prevention Page 273
7 IS LN D N TR T P B %5273 70
Unavoidable “enemies” Influenza virus Disease prevention Page 273
8 BRI T BRER I i TR BEIRE PR %5257 BT
Bacteria that corrode bridges Sulfate-reducing bacteria (SRB) Resource and environment Page 257
9 ELEYRLE? e/ \ & 2R IA R GRS IR 55273 B
Permian extinction? Methanosarcina Resource and environment Page 273
10 “ohEEH/NA B i) (/NEx 55 62-63 L
People will experience hallucinations ~ Mushrooms Food safety Page 62-63
if they are mycetism
11 FREIRER A = issh R FRINERHE PN X353 FAREG W ]
\eillonella bacteria improve exercise ~ \Veillonella Human health Basically not involved
performance
12 s BIGIRE PRI FAREG W ]
Dangers in seafood Vibrio vulnificus Disease prevention Basically not involved
13 FAALREN W3 5 8 PRI FARE W ]
Invisible “guests” Toroplasma gondii Disease prevention Basically not involved
14 VKFEHLG<007” AR IR R TR PRI FARE W ]
"007" in the refrigerator Listeria monocytogenes Disease prevention Basically not involved
15 WATHARBA RIRE S A E7/ 1t FARE W
The enemies of our enemies Wblbachia Biological control Basically not involved
16 ZIMiEm“H A" Zrihss R FEARRE W ]
The confession of Monascus Monascus purpureus Went Food safety Basically not involved
purpureus Went
17 WCEVBRE AP L ReEYK e Uiel ESEINI FARE W ]
AN V| Microbe cement Resource and Basically not involved
Cementation of sandy soil by shallow environment
mineralization of microbe capturing
carbon dioxide and application in
fugitive dust suppression
18 EWA RIS HIRBIRRE  NMAREY At FAREG W ]
May microbes become a new type of ~ Human microbiota Other applications Basically not involved

fingerprint for identification?

Ph (Rl =i ) (5 4 BOUS RIABIE, 8 S 30 i) o 1

Taking Essential Microbiology (the 4th Edition)!'”) (ZHOU DQ, Higher Education Press) as an example.
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Figure 4 Student agreement on the indicator of
“this project can effectively help me improve
learning skills”. A: Information collection and
analysis skills and analyzing skills; B: Graphic
editing and processing skills.
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Figure 5 Student agreement on the indicator of
“this project can effectively help me improve
comprehensive literacies”. A: Proper self-expression;
B: Being able to resolve conflicts through
communication; C: Being able to evaluate others
reasonably.
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87.76% 1 2% A I\ S ZE 3 H Y12 b B2 7 1) i 0 Xk
B O TR Emsgm, RHEA K ERT
ROl 6B). FULAT UL, ZAF5E M > 0 H A
W F A AR ) | BRI RILE B R AR
S5 RAF 07 SRS, & — IR 5k o S AR 2

REEHC AP 2
A REE —— A A
Disagree (0.89%) N Stronglyodlsagree
s (0%
Neutral
(11.64%)

AE—
Agree
(30.75%) .
AEH [
Strongly agree
(56.72%)
B ENEES
Disagree (0.30%) T E|S- @ N
sy \; Strongly disagree
Neutral | (0%)
(11.94%)
Iﬂ
Agree
(29.25%)

AEH TR
Strongly agree
(58.51%)

6 FENTBEEGRIHAEER AT
T XA 2 4R B BRI .
Figure 6  Survey results on students’ overall
perception of the project. A: Enhanced interest in
the study of microbiology; B: Having a long-tail
uplift effect.
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