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Exploration and practice of “post-course-competition-
certificate” integration in the teaching reform of Food
Microbiological Examination Technology

CAI Tianshu™, LI Weiwei" ', XU Yinghui', FAN Xing', JI Xia’, HAN Xiansheng'

1 Huizhou Health Sciences Polytechnic, Huizhou 516025, Guangdong, China
2 School of Life Science, Huizhou University, Huizhou 516007, Guangdong, China

Abstract: The “post-course-competition-certificate” integration is a teaching reform model that
integrates post, competition, and professional certificate into the course. Following this idea, we
comprehensively implemented the teaching reform of Food Microbiological Examination
Technology by setting the course based on post, improving the course by competition, and
integrating course resources according to certificate. Specifically, considering the competence
and responsibilities of posts needed by enterprises, we carried out modular and project-based
teaching. Taking the skill competition and the innovation and entrepreneurship competition as
carriers, we incorporated competition into teaching to trigger the endogenous motivation of
students’ growth and improve students’ skills and comprehensive quality. According to the
“1+X” certificate system, we connected the course standards with skill certificate standards and
optimized the teaching resources. The nearly three years of teaching practice proved that the
teaching reform of Food Microbiological Examination Technology based on
“post-course-competition-certificate” integration can effectively improve students’ vocational
competitiveness, meet the needs of enterprises and society for talents, and provide reference for
the reform of food-related courses in vocational education.

Keywords: post-course-competition-certificate; Food Microbiological Examination Technology;
vocational education; teaching reform
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Table 1 Teaching content design of Food Microbiological Examination Technology training project

Hor R iH N % BB H bR 3 iE
Teaching module Project content Ideological and political goals Class hours
1. Ay 1. A R 0 S B & e e BFRAEW R EER 2

K AR HAR
Module 1:

Basic operation
technology of
microbiological

examination

PR 2.

1 LA A T A
R AU @N
Module 2:
Detection
technology of
bacteriology for
food safety

1. Safety code for microbiology laboratory
2. WRBEH R PR S A

2. Use of microscope and observation of
microbial morphology

3. AR E L RPEEAR

3. Gram staining technique of bacteria

4. TA PR SRS BCH] . K T RO
AR

4. Preparation and sterilization technology
of microbial culture medium

5. TP AR B o B R R

5. Isolation and culture of microorganisms

6. MAEMAELEE
6. Biochemical identification of

microorganisms

L. £ AR e B il 1 SR 4R 5 A B
1. Collection and treatment of food
microbiological examination samples
2. B P R A

2. Detection of mold in food

3. K (K SR 7K ) R T v A B A
3. Determination of aerobic
bacterial count in water (lake water or

drinking water)

Cultivate awareness of biosafety

PRI B WE I Z A, B FRSR 2
RIS

Understand the objectivity and diversity of
matter and cultivate an attitude of seeking

truth from facts

B SR VA 40 A 2R () BRI B 4 2
Cultivate inductive and deductive dialectical
thinking

Bires s el . SUERR(Q019 4F 2
i £ [T I e S0 . 2006 4k oh )
Cultivate laboratory safety concept and
responsibility awareness (Brucellosis

infection event in 2019, Xinfu incident in

2006)

B SR BLAE 0 (RHRR U | 2 e bR 2
BEIIABL); IR T RS

Cultivate the scientific spirit (Koch’s
postulates, discovery of COVID-19);
Cultivate the spirit of craftsmanship

WRRE SRR RN, P A G RN AR T 1Y
BEIEC R

Adhere to the principle of seeking truth from

[\

facts and understand the dialectical

relationship between phenomena and essence

B IR NG AERE M o N RIR 55 R 2
Cultivate teamwork spirit and awareness of
serving the people

B ZEBWT . T HEREY 2R 2
w AR SRR RE R A, ML R A LS
3Ok A AR (R Al i)

Cultivate patriotism and social responsibility
(Microbiologist MENG Zhaohe and

mycotoxin detection), and build national
self-confidence and cultural self-confidence
(food brewing)

RIT AR IR, Biisemrh EEs 4
Establish ecological awareness of
environmental protection and ecological

protection to help build a beautiful China

(15%%)
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Teaching module

Project content

Ideological and political goals

Class hours

i 3.

b bR LB

Ay T 5 AR
Module 3:
Detection
technology of

common pathogenic

bacteria in food

it 4.

Hi R AL Aif
(B )
Module 4:
Extension
(second class)

4. B i PR TR R A A DU

4. Detection of coliform bacteria in food

5. FRFL LR O B 2 ST
5. Determination and evaluation of the

number of Lactobacillus in yogurt

1 A0y b 4 B 0 2 BR T 9 A6

1. Determination of Staphylococcus aureus

in milk

2. BEE YT R AR

2. Determination of Sa/monella in fresh eggs
3. PRHIRAR SRoK i AR R T P
L

3. Determination of Pseudomonas
aeruginosa in drinking natural mineral
water

4. 7K it R R LR IR P A

4. Determination of Vibrio
parahaemolyticus in aquatic products

5. WERE T b R Ml G TR S N

5. Commercial sterility testing of canned food
1. PCR 43 F Rl £ A

1. PCR molecular detection technology

2. AEA I HR B R R AR 1 DR A

2. Rapid detection of aflatoxin in peanut
oil

3. MERARR S AR S N BESY
3. Isolation, biochemical characteristics
and application of bacteriophage

4. SR PO R RYUE R & ANE 5
P

4. Determination and evaluation of
tetracycline antibiotics in fresh meat

WAL AL ST RERTR L 42, Hiepls
1 AN QBONG fo (B A 1 B 5 R A
O157:H7)

Establish awareness of social responsibility
(quality and safety), and cultivate the spirit
of science and innovation (Academician XU
Jianguo and Escherichia coli O157:H7)
PR PR 5 45 R BEUE OC R (W E W RE S
NI )

Understand the dialectical relationship
between cause and effect (gut microbiota and
human health)

BifRtt oI R %4y, B %% A
VAN S B E S SLY il NS (R Ll
LR EIR

Cultivate social responsibility (quality and
safety), and establish love and dedication,
adhering to the truth, seeking truth from
facts, teamwork spirit; Establish legal
awareness

RAPUEER A, R, BRI
BT R TEE AR I 2 A% TS DU )

Carry forward the spirit of fighting the
epidemic, reverence for life, and cultivate a
sense of patriotism (COVID-19 detection)
WAt 2k 5 B SHEEIR

Establish awareness of social service and
responsibility
BEFRBIHTRE . BRorkEfh . RIE T IR
(BE“E AR FIA BB ARG

Cultivate the spirit of innovation, scientific
spirit, patriotism (medical scientist YU He)
and teamwork spirit

INRFY L BT g —, RIS
JEI, B G RE HUAE R

Understand things are the unity of quality and
quantity, grasping the principle of moderation,
scientific and rational use of antibiotics

6

~

N

12

4
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Table 2 The corresponding table of skill points of national vocational colleges’ food microorganism
detection skills competition and curriculum modules

gt SURE| TRER Xof iy PR AR
Competitive event Skill point Corresponding course modules
TiH 1: HVESEONE R AR Bk 2. B R YIRS O R AR S AL B
AERRETE WMEMESIESE Preparation Module 2: Collection and treatment of food
g4 QY il Operation and Y iipes microbiological examination samples
Item 1: culture for total ~ Sample dilution
Determination  colony Hepp R 1. AR R o R R
of the total determination Inoculation Module 1: Isolation and culture of microorganisms
number of Bi AL R 1. SRR mC . K S AEHR
colonies in raw Infusion of medium Module 1: Preparation and sterilization
milk technology of microbial culture medium
Bigr R 1. BE SR oy B R
Culture of microorganisms Module 1: Isolation and culture of microorganisms
WHAMAES R TAE B 1. RS2 R R
Individual Preparation Module 1: Gram staining technique of bacteria
morphology of il Jy. HE2 QYL
strains Specimen making, Gram stain
Biks B 1. AR U R A M
Examination by microscopy Module 1: Use of microscope and observation of
R R S S E RS microbial morphology
Results of microscopic examination and
identification report
[958 67 5 QY Rk R 22 K (17K ERER 7K HH T 7 SR G
Je gk Rt Original record Module 2: Determination of aerobic
Total colony 25 I BESEARCIR bacterial count in water (lake water or drinking
count and result ~ Blank control plate condition water)
report BRITRAR BEIRTL
Colony gradient status
TR S A R A
Colony counting and report result
BHBERI, FERSER
Paper writing status and timely completion
BiH 2. ML PTRAERAE. SRR LA R 1: UEWR IS0 % 2
B AERE  BORTH R Laboratory safety Module 1: Safety code for microbiology laboratory
Item 2: Simulation BUR I R AR R 32 it v DL B0 T A DB AR
Virtual software Culture of pathogenic bacteria Module 3: Detection technology of common
simulation operation: Hb e pathogenic bacteria in food
software Detection of Biochemical identification
operation pathogenic DT S i 4: PCR ZrFRulE: A
bacteria Molecular biological identification Module 4: PCR molecular detection technology
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Cauterize the inoculation ring

FRPIHIBETT 1] |

HRPERIBE DT 17

Cauterization direction of inoculation rings

T AME EIT R Wl <P o
WEE T TR ARAT SME3 U
T LI

Dry Fix

iR

S (R L

PRI ELHE DA, b

A
Sl "™

B

13— €
NP, ML OA R 1L
95% . it (8. (B )
IS MRS i €2,
Add dye solution Rinse dye solution Discoloration
E1 E=REEBREXES
Figure 1 Gram stain operation key points.
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Table 3 Investigation and analysis of students’ satisfaction with the course

&S H E SR P W= — i AN it B
Investigation items Strongly satisfied Satisfied General Dissatisfied  Satisfaction degree
HE A 52 (65.00%) 26 (32.50%)  2(2.50%) O 78 (97.50%)
Teaching content

o 55 (68.75%) 20 (25.00%)  5(6.25%) O 75 (93.75%)
Teaching mode

BRI 53 (66.25%) 23 (28.75%) 4 (5.00%) 0 76 (95.00%)

Teaching resources
Ell R AR

Mastery of professional knowledge

51 (63.75%)

SEH e P27 54 (67.50%)
Improvement of practical skills
HROlE 28 = 1 42 7 50 (62.50%)

Improvement of professional quality

25 (31.25%)

24 (30.00%)

26 (32.50%)

4(5.00%) 0 76 (95.00%)

2(2.50%) 0 78 (97.50%)

4(5.00%) O 76 (95.00%)
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RAEL . T AR, BTN Sk A A S A
AE. LA R LERE TR IR . iE—2 T
fifp o A B I T A T ARG 38 1) ) S JEE A 0
MR, A PRAR AT BN T ] 15 SN BT
S EV SRR A A, 4R IR 40 AL
WAL A B AR o RAF A9 A b R
Pk AL AR L SCREMIZR S R, 5 Al
SRR N SR, AT SEBL 5 b A SR HE X%
43 RRUKEFRIEBEMNSZTZNR
i 3 < PRAIE Fil 1 0 PR IE Rl i ) PR DR
55, FAREREK PR T RS
e XA B il 22 A PR O B BE S5 JUE
25U L 58 95%LA b o TR, B BT
TE R B 2 T 14X TRk i 52 PR S, S T
“ET A P RGBT DR AR B UE S B RE FR HE R
&, RSB RS A LA,
e IG FRAR 2020 41X A 2 2 TFANY

x4 BARLBKEERAESN

“HLF5 IR BT FTBL . 2021 4F I 75 20 2 A
Fe LUK 2022 A BE <YL T5 IT9E A1 B2 Fnflt
T,
I3 A, AR E IR RN E

5 Ak 4 BB R BE B il v A sl AR A 3
T—SER T R, AR IR TR, ARFECR
R WG B0 F AR PR (IS IS B2 o), 22
1) H FHERFTRE S AL Al BE )t 15 3] B 5 42
Tto FELAZITHEI SR T, FAERWGE
PESLI TR T 50U W A R = R R
SRV . EAE SIS A AL K3
MEMIE S, FEEBURBRSNT : (1) <&
T IRAE O T Y W AR B L AR B R
FHWFSR” (2021 4)Fi1“Z B ZSAE P HE BUIRT A -7K
77 14 3 £ 9 D A ) B B AL R S N A 5
(2023 4F) 2 AU H SRR A48 B g L i e
G (BEBHRI L WG ) WU (2) /N

Table 4 Investigation and analysis of satisfaction degree of employing units

W& H E[B AT PN W= — N P=3 1 p=YE

Investigation items Strongly satisfied  Satisfied General Dissatisfied  Satisfaction
degree

(DGR7E-S TN IV S

Basic theoretical knowledge level of

24 (68.57%)

microorganisms

ERAE AR 28 (80.00%)
Operational skills

Y MR E R 20 (57.14%)

Biosafety and aseptic awareness
SIBTIRIRR Tk ) B RE )

Ability to analyze and solve problems
BT AE

Innovation ability

MR 5 BARFIZE W 55, A0l ERME 25 (71.43%)

Service consciousness and hard-working

20 (57.14%)

18 (51.43%)

and dedicated professionalism
HIBNEAE, APRiHER LG R IR

Comprehensive quality of teamwork and

19 (54.29%)

interpersonal communication

9 (25.71%)

6 (17.14%)

13 (37.14%)

12 (34.29%)

11 (31.43%)

10 (28.57%) 0 0

13 (37.14%)

2 (5.71%) 0 33 (94.29%)

1 (2.86%) 0 34 (97.14%)

2(5.71%) 0 33 (94.29%)
3(857%) 0 32 (91.43%)
6(17.14%) 0 29 (82.86%)
35 (100%)

3(857%) 0 32 (91.43%)
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