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Teaching practice and exploration of Food Microbiology Experiment
targeting the cultivation of applied talents

QIN Hongyu!, LIANG Likun'?, ZHAO Yuping*!, LIN Jian'?, GAO Na!, JIANG Qiangqian!,
LI Jing!, ZHANG Yupeng!

1 College of Food and Bioengineering, Yantai Institute of Technology, Yantai 264005, Shandong, China
2 College of Life Sciences, Yantai University, Yantai 264005, Shandong, China

Abstract: The course Food Microbiology Experiments occupies a core position in cultivating
the undergraduates majoring in food science and engineering in colleges and universities, and it
is an important link to cultivate the practical ability, scientific thinking, and innovative spirit of
undergraduates. The teaching of Food Microbiology Experiment in Yantai Institute of
Technology has problems including stereotyped safety education, irrational arrangement of
experimental contents, indoctrination-based teaching methods, and loose teaching management
without clear standards. In view of these problems, this paper proposes optimization measures,
including the on-site and visualized safety education, systematic experimental contents, digital
and interactive teaching methods, and routine and standardized teaching management. By
implementing these measures, we have established an efficient, safe, and standardized
experimental teaching system for this course. Multiple rounds of practice have proved that these
optimization measures have fostered the experimental skills, scientific literacy, and teamwork
ability of undergraduates and significantly improved the teaching quality and performance of
Food Microbiology Experiment, providing a reference for the cultivation of applied talents in
related majors.

Keywords: Food Microbiology Experiment; effect; applied; teaching
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Figure 1 On-site safety education flowchart.

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

S T S R R A

Visually demonstrate safety
equipment through physical
objects
A TR A AR
Students operate the equipment
personally to deepen their

understanding
R S

Visual display and operation

6

SR AP R ARIRSE , PR Y
Students share their feelings
from the drills and propose
suggestions for improvement
HOMBEEE S, s OGRS
The teacher summarizes the activity
and emphasizes the key points

B B2

Feedback and summary



RAE 5 | BT NHAEAA R R R B ED 2 LR R HE LR SRR 2395

SEBS AR ENiibs
Laboratory Overall responsibility

administrator

3

'] 5 52 4 5 i e 8 S A B 2
Problem feedback and Notify the other
resolution classes

o e R
e TR Supervision of safety and
L standardized operations

B2 ZzEHREAILERE

Figure 2 Workflow of safety responsible person.
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Table 1 Analysis of systematicness and rationality of experimental content
Gi's EENA FEHM HIRAET)
No. Experiment project Cultivation purpose Cultivation ability

1

47

TiH— EWmELRHUT
Project 1 Laboratory safety education

TiH = BRI B KR
Project 2 Preparation and sterilization of
culture medium

TiE = IR AR YR R B
f H]

Project 3 Microbial examination in the
environment and the use of oil immersion
lens

Tt H P4 31)

SEE 4 AR B IS

SEH 5 BRI SR

SEEG 6 ARTE A IR BB g
SEH 7 R /MR B R ROR A AR
Project 4

Experiment 4 Morphological observation of

bacteria

Experiment 5 Morphological observation of

yeast

Experiment 6 Slide culture and morphological
observation of actinomycetes

Experiment 7 Chamber culture and
morphological observation of molds

TiUH T A sk RO e R
B A

Project 5 Direct counting method and
micrometry technique using
hemocytometer for microorganisms
BHZN R R o> B alife A diot
Rk

Project 6 Isolation, purification, and plate
counting of soil microorganisms

VR B RS, ISR S LB RH Y, sl Ll

FT T 2 A Al

Emphasizing laboratory safety as the primary experiment is
crucial, laying a solid foundation for subsequent
experiments in terms of safety

VERTAE Y2 SE IR i A, b2 A SR R IR R A A
THHRVERR, A SR R A5 1 F

As a fundamental aspect of microbiology experiments, it is
imperative for students to master the preparation of culture
medium and aseptic techniques, providing essential
conditions for conducting microbiological experiments
WEAEAAAER) iz, TR R TR Y
P, RIS L2 A 2 ) SRR B ) S R T s, Ay
JE S P B B SR B T Sl

To demonstrate the ubiquitous presence of microorganisms,
enable students to appreciate the importance of aseptic
techniques, and concurrently allow them to learn and
master the principles and usage of oil immersion lenses,
thereby laying a solid foundation for subsequent microbial
culturing and observation

ERME . BEREE . ERE . BRI IEAE SR
PO

Master the basic morphological characteristics and
identification methods of bacteria, yeast, actinomycetes,
and molds

BRI EIR A RO TR, 2 T REAR
Understanding and grasping microbial quantification
techniques, including the direct counting method using a
hemocytometer and micrometry skills, is essential

ERMAEM R SAAPESG TG, BRI
T2

Grasping the principles of microbial isolation, purification,
and plate counting methods is crucial for comprehending
microbial community structures

Safety awareness
cultivation

TRy S il
Fundamentals of
microbiology
experiments

TR B
AR

Aseptic
manipulation and
microscopy
techniques
application

MAEYITE AL
i)
Observation and
identification of
microbial
morphology

AR e
o

Microbial counting
and quantitative
analysis

ey B A
TE BT S
Microbial isolation,
purification, and
quantitative analysis
in applied practice
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%' SLHNE FEHAK HiFRRE
No. Experiment project Cultivation purpose Cultivation ability

10 HH-L FEEWRABEA AL RO
Project 7 Physiological and biochemical

reactions of microorganisms

RATECE D AR R AR AL ROV, XU RE R YA B A
A HEE X

Delving into the metabolic properties and biochemical

PERFF
Study of microbial

reactions of microorganisms holds significant importance  physiological and
for microbial identification and classification biochemical
characteristics

11 BH/N PR R XA 905

on microorganisms

R GEY S BRI R A EAE T, X A2 AN TN, Gl 2 o 52 ke
Project 8 Influence of environmental factors FAG B & X
Comprehending the interplay between microorganisms and application practice

Microbiology

environmental factors is pivotal for insights into ecology

and industrial applications

12 WHEJL AFLRYOR P i DA 2R A R BRI R T2 PR A G v, SR SCRRRE T MR AR A = N S

Project 9 Hygienic examination of bacteria H-RE
in milk and beverages

Microbiology
Applying theoretical knowledge to practical scenarios application practice
enhances students’ practical abilities and problem-solving
skills
PG A SRR RERIZE A RE T, Ay > R GO S

13 TH+ S aeii

Project 10 Experimental skills testing

abilities serves as a valuable means to validate their
learning outcomes

Assessing students’ experimental skills and comprehensive Comprehensive

evaluation and
testing
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Figure 3 The maximum benefit scores that students can achieve on the 5 assessment objectives through
each experimental project.
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Figure 5 Flowchart of project-based interactive teaching process.
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Figure 6 Teaching methodology and effectiveness of the interactive microscope system.
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Table 2 Scoring criteria for tracer-based assessment by

teachers and group leaders

EHENE A bR B 15 5y

Examination content Evaluation criteria Total Score: 15 Points

BE, FIR ., AF 22 A 5 B FIRECRE, 01y, W1

Late arrival, early departure, and absence Sign in on Xuexitong One point will be deducted for lateness, early
departure, or absence, and the full score is one point

SRR, BT 1A MO 1 53 2 45, Widr 2 48

Whether chatting, playing mobile phones, Inspection Deduct 1 or 2 points depending on the situation, full

etc. score is 2 points

SRR A PUREBLA 1 53 293, 348, 441, Wisr 4%

Whether the experimental operation is Inspection Deduct 1, 2, 3, or 4 points depending on the situation,

standard full score is 4 points

ASCAR IR 6 ol P 75 N i MURELLAN 148 248 3%, Wi4r 3 4%

Whether the use of instruments and Inspection Deduct 1, 2, or 3 points depending on the situation,

equipment is standard
SLHG A SRR I BA KA
Whether the experimental results are correct Inspect one by one

LI ZE R R PR B S A B KA
Whether the equipment is sorted and Inspect one by one
returned to its original position after the

experiment

full score is 3 points

MAEOLAT 150 2980 398, WSk 2 0

Deduct 1, 2, or 3 points depending on the situation,
full score is 2 points

ML 1 53, 250 357, s 3 4%

Deduct 1, 2, or 3 points depending on the situation,
full score is 3 points

32 ZFIBEHHEK, LBMESH
FIF «2f &2 2 G AT H W k%
H, BRI LR], oy 0T DUl e A
) R IE B 100% (5 2% A DR 3 DR 1 1 0 R
8o FA, TERVERA A AR B, AR
DR B, 62008 4 28 H At I MR 7 Y
SIGURER, AR IR JEH, 2
Wi, B2 RE R R — )AL,
G SE R, B B S IR AR AE T —
W SCIh E R, X EE S, f
1z 360 A AEEBE N 0, FFHRA 8 4
AT TR, AR R 2.2%, U Z ]
AT AR KRR
3.3 BiEHREREWR, ERERE
SIS R R A — B S IR X
A, RN — N AR MEAE SC 50 o B h T
Wb & 2, AR /N A AT LA R 4
FEIR B /NG R B o IR O 2t R A o PR R B4k
W, BAER/NHE—BAEK, AEE
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Table 3 Scoring criteria for experimental report

N 2R IHE
Content Requirement Score
SR 4 PR iR WS 2
Experiment name Accurate and error-free
S I P feE B T 10
Experimental principle = Simple and clear
SH R B B A 5
Experiment purpose Clear and precise
& REw TR, R A HAARC il 5
Equipment and reagent  Clear and detailed, with specific preparation processes for reagents
S PR fEI T 5 THR . ARESE MR BB IR, BhEd A AR AR S 20
Experimental step Simple, clear, and easy to understand. Avoid directly copying steps from textbooks,

instead, use personal understanding to write them
i ] BREobr b s o, BRI A A 2 S 5 AR ) T R 10
Precaution In addition to the precautions in the textbook, include a personal analysis and summary of

notes during the experimental process
FH AR SLE LG RMERG . SCIR B AL FRIE A . PRSI AR, B EERESEME 20

Experimental result

SEVE L A TE B A FRR T ALY A

Accurately describe experimental phenomena and correctly process experimental data. For

graphical experimental reports, focus on examining the authenticity of the drawings, the

ratio of cell length to width, and the standardization of annotations

T ihe

SRR PR A R I0AT , A RSCI I TE S, B TIRA T WRE R I BRI, 20

Analysis and discussion ST/ HT LRI ARIB AL BRI LT [al8L, 76 LUG SEE00 B el e S i R A 5 andREs R
B, WEBESR R P TEE TRE HE S AL IR AR, AR T hrss

This is an analysis of the experimental results, not experimental precautions. Conduct an

in-depth analysis. If issues arise with the results, analyze which step in the experimental

process went wrong and how to avoid such errors in future experiments; If the results are

good, also summarize which key operational steps were rigorously observed during the

experimental process to achieve such favorable outcomes

e

Thought question

M IER . TR

Correct and comprehensive answers

x4 BDSMNAKRIRULERTDER
Table 4 Tracing and evaluation scores of teachers
and group leaders

Vap ey W HEATIr
Score range statistic SR T
Average Average group

teacher scoring leader scoring

ratio (%) ratio (%)
13-15 43(1155) 30 28
13-15 points (excellent)
10-12 43(R4T) 55 55
10-12 points (good)
7-9 43(h4E) 13 12
7-9 points (average)
4-6 5y (FFHRm) 2 5

4-6 points (needs improvement)

3.4 SLIWIRENTEK, EREBIEEN

SIS FE S 4R
HERPE S AT R . e S S S A BE S i
BPEZES), b RORSRE 40%, SEIHR GG R HLTE
b5 2 VWKL T 24 R e S R N B
FERE OS2 N A R AR — S0
ETERTE B Al B WA, BRASLE A FO
Pl H , RS AR A R i R
BEARH . I, ZEAE NSRS RS
PR, ZLRWE THEEBARE /7). LR
JFEFR(10 43 SE56 HAG(S 4) ARG 43) . 58
B RR(20 43) R RI(10 43)  SEERAE IR (20 1)
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Table 5 Distribution of experimental report scores before and after the reform for each class

ey BRI ST A1 6 MAFILEFEMST 1T 5 FARHEF G0
Score Average score distribution of each class S A (R (CER;))
2101-1 2102-1 2103-1 2204-1 2321-1 2321-2 Distribution of overall  Distribution of average score
average score for 6 for undergraduate classes over

undergraduate classes  the past five years (Pre-reform)

(Post-reform)

90-100 11% 10% 18% 9% 20% 19%  14.5% I 5%
Average 5%
80-89 79% 84% 75% 86% 77% 79%  80% SEH5 74%
Average 74%
70-79 8% 6% 5% 5% 3% 2% 4.8% S 17%
Average 17%
0-69 2% 0% 2% 0% 0% 0% 0.7% S 4%
Average 4%
MEEHE 85 86 85 86 88 87 86 83

Average score

®6 WENSHERBULEEBMERTH

Table 6 Distribution of overall experimental scores in each class before and after the reform

& 25 Y- R G031 6 MARPLLEHIAL T 5 AR RS i
Score Average score distribution of each class Loy () (LRI
2101-1 2102-1 2103-1 2204-1 2321-1 2321-2 Distribution of overall Distribution of average score
average score for 6 for undergraduate classes
undergraduate classes over the past five years
(Post-reform) (Pre-reform)
90-100 27%  24%  27%  26%  29%  25%  26% I 11%
Average 11%
80-89 65% 70% 64% 68% 67% 69% 67% ¥y 75%
Average 75%
70-79 8% 6% 9% 6% 4% 6% 7% ) 12%
Average 12%
0-69 0% 0% 0% 0% 0% 0% 0% -1 3%
Average 3%
G {E 87 88 86 87 88 85 87 84

Average score

SHTHEQRO 7) BHER(S mMTENILIRY R

A, BTN A TR ALTE B A SR AR Wi 5 AT LUAR I, SRS LR R AR
SR [OE Sl A bt — TS 7E 90-100 70 BUBLAY-F 39 N B Bl T fd i 17
(3R 3)o B PER LI BUTARE AR E M 10%, 80-89 Jr BBt NBHE = T 6%, 80 41
WITr, [RIRE, EAE DR AR R RN, PUR A ABEAR T 15.5%, B s 23k
BRI MV, AT SRR s, itk 5 FXIRST 86 71, Rk da e 1 3 2 IFH.,
AT DU PR AR IR B SR A B . SEWLPEDR BCR)E 6 NI BEZSE IR AR i B AOK A
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(-2 N KA T 8%, ¥ E T8 TR Bk,
WO SIS SRS BIE R 87 41, BRI
w30 IFE, MUERE 6 ANARHHEG M S
S GOT P E AR R R A — B, Xtk
L N B e AR B Y 1 D S s AR A
B HEAR, HHIER S AP 2 0] 15
N THX G — L, WA S BIERE R SR
1) J 2 2 S T RO S 0 R R S L el SRR
H S R RE S AR, HEA A
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S, I ELSCE MO SR AR . O S R
SiEKE A, BHEAREEIRE . P A
P, RN R A A AT, R RS
T i R ]2 2 2R 2R A B Rk, B Bh AT
sollj2E T RAE, $ET ) G
4 HiE

A SCER S A B T 2R B 1 b il A ) 2R 5
B R E LA I 2 HH 2l | S5
W LHEA G BE | VER 2N 0F DA 2255 B
B JTOARE TR S ] B, BB
AL . SEBNE RS . BF TR RS
B DL R H S e 24
HeBg, Pk T8 A WA SR IR R 2 R
R, BEYFIHL G0, BRI MH2EA
M mEELl, #m T EN e EIRS N
SRR T LI NE R S EE T
fb. Hahik, BEHE LI B KA ECT AL L,
TR BE Atk B 255 0 I R G S0, Kb
KT 2 R o] SRR 4R, 2T
SEZ MR S AE, BERTE T AWM
W F RE AR B R )T s B E M H WS

MTEAL, IR TR AR SR S Y SR RS
MALRE, [FIRENS 5] 5o AE 4 BV A TR AT
SH, WERAE R IR RPN A, WAk
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