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Abstract: Cultivating undergraduates’ scientific research literacy is of great significance to
their academic careers. How to improve undergraduates’ skills in scientific research and foster
their scientific research literacy has become an important issue that needs to be explored in the
current higher education. We conducted project-based research on the screening, isolation,
identification, and functional characterization of microorganisms from special habitats to
cultivate the scientific research literacy of undergraduates with microbial knowledge
background based on their interests. Such student-centered independent research can stimulate
students’ enthusiasm for learning and cultivate their scientific research literacy. The
project-based research can cover the basic content involved in the traditional course of
experimental microbiology, which improves students’ basic skills of performing microbial
experiments. Moreover, students’ initiative and teamwork ability can be initiated by the group
research. Each group can isolate target microorganisms and complete the research on the basic
characteristics and functions of target microorganisms. Finally, the students can publish a
review paper on a topic of microbiology, which cultivates their scientific research literacy. In
conclusion, the project-based research on the screening and characterization of special
functional microorganisms is an important subject for cultivating the scientific research literacy
of undergraduates.

Keywords: functional microorganisms; isolation and identification; projected-based learning;
scientific research literacy
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Figure 1 Training knowledge points based on the teaching of single functional microorganism subjected-research.

Screening, isolation, identification, and functional research of a microorganism can reflect the knowledge teaching of
multiple microbial strains involved in traditional experimental microbiology. MBL: Molecular biology.
F1 FRMEYYEFEREMRASHIERERLUHFRRPEEMNRS
Table 1 The knowledge points involved in the systematic study on the functional microorganisms can cover
and expand that of traditional majority of experiments in different models
P Module iR Knowledge point
1 AR 22 3 10 T 4 A1 K Microbe medium preparation and sterilization
T AE W44 R Microbe inoculation technique
BT ML R The technique of using a microscope
2 YRR A e X B Microbe culture, glass slide preparation, staining, and microscopic observation
B SEMEYRIE R M BOWE Preparation and microscopic observation of mold and air microorganisms
TR TR . BERETA B A WEE 2 11 EL Observation and counting of actinomycetes and yeasts
g T 2R O R et CE GO S U RNt N & T AT € R U S
Simple staining, Gram staining, spore staining, and microscope of bacteria
Mo . MR B 7 e . R WL
Preparation and microscopic observation of extreme and surface microorganisms
3 WA . %E 5189 Isolation, identification, and preservation of microorganisms
FLER TR 1) 43 B 85 F2 A1 4L Tsolation, culture, and counting of lactic acid bacteria
I Bl R A W AR K 9520 Effects of environmental physicochemical factors on microbial growth
e WY A= AR {4 LW Physiological and biochemical identification of microorganisms
A BRI SN 55 B9 2 SRR IR Measurement signals of Quorum Sensing and preservation of
microorganisms
4 WA o FH =+ R Microbial molecular biology techniques
W B AR RN AU 22 Determination of bacteriophage titer
AN B H% I 50O BRI Yy im I /E Bacterial transformation and production of fluorescent microbial paintings
AR 5> F %5 Molecular identification of microorganisms
KU A I i P B 1 A P ol 4 5 U

Preparation and observation of yeast engineering with dual fluorescent organelles
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*2 ETUgMEYIBRNEENT B ARMZEEEE
Table 2 The scope of target functional microorganisms for isolation and identification in different fields
H bR F
Target microbe Topic
AR T 18 25 A TR ) 0 5 RN
Probiotic Isolation and identification of probiotics in intestine
A BHE 4 AR T 20 B TS
Isolation and identification of probiotics in vaginal tract
i 1R Dy e A A A A 3 15 R S
Isolation and identification of functional commensal bacteria in skin
Wt T 4 o 0 ] 7 R TR R DR AR ) 43 5 N S
Bacteriophage Isolation and identification of bacteriophage infecting Staphyl ococcus aureus
P 2 P T AT A ) G 5 R
Isolation and identification of bacteriophage infecting Pseudomonas aruginosa
It 8 5 P 1Y R W A 11 3 25 P 48 o
Isolation and identification of bacteriophage infecting Klebsiella pnumoniae
et Bz BRI Re /A 4 TR Y 43 s A
Functional commensal microbe Isolation and identification of functional/commensal bacteria from skin
PR ) B /A2 20 T 1 43 2 T

B HED

Food-related microbe

B XA
Environmental associated

microbe

Isolation and identification of functional/commensal bacteria from oral

A FE TE S A A TR B o3 B TS E

Isolation and identification of commensal/functional bacteria from human reproductive tract
TP RUE Y o> B A S E

Isolation and identification of commensal/functional microbes from soy sauce

RIS HH Bl A M) o3 2 R

Isolation and identification of commensal/functional microbes from mature vinegar

FAts A T By v AR 1 G5 B RN S

Isolation and identification of commensal/functional microbes from other fermentation food
15 7K AR PHAH G Zh RERUA W 64 73 B T4 S

Isolation and identification of functional microbe for sewage treatment

IR AB S RH DG T BB ) 14 73 TS S

Isolation and identification of functional microbe for soil restoration

HE PR 0 B E

Isolation and identification of environmental microbe in classroom
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Figure 2 The basic streamline of the project-based
teaching model associated with
functional-microorganism. Morph:  Morphology;
Biochem: Biochemistry; MBL: Molecular biology;
F1, F2 and F3: The different functional assays for
microbes.
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