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Abstract

With the continuous transformation and upgrading of the food industry and the advancement of en-
gineering education accreditation, the reform of food microbiology teaching in application-oriented
undergraduate universities has become a key link in enhancing the quality of talent cultivation. Tak-
ing the Food Science and Engineering major at Chengdu University as an example, this paper compre-
hensively and systematically explores the practical paths and innovative models of food microbiology
teaching reform. Based on the concept of Outcome-Based Education (OBE), and combined with the
“three integrations” teaching philosophy (integration of ideological and political education into cur-
riculum, integration of scientific research and classroom learning, and integration of the food industry
and professional teaching), reforms and innovations have been carried out in multiple dimensions
such as the curriculum system, teaching methods, practical links, and evaluation mechanisms. Through
measures such as modularized curriculum reconstruction, online and offline blended teaching, case
and project-driven teaching, virtual simulation experiments, and the construction of a diversified eval-
uation system, students’ practical abilities, innovative thinking, and comprehensive qualities have
been effectively enhanced. Practice has shown that the reformed food microbiology teaching has
achieved remarkable results in stimulating students’ learning initiative, strengthening professional
skill training, and promoting the close integration of production, learning, research, and application.
It provides a reference example for teaching reforms in similar institutions.
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BaMAEDFEOV RS TR, BMRES ZeEF KR ORE, ENHRAARIR KR T
HAX ZRERMAL. BiE B HL SR A BRI 2 e R B addem, Aao il 2k N4
FREFEH T s R[], R0, g MEM 2R A AR SRBNAR T . BN E Sk
HOREEAL L A QUHTRE AR D R R AN R S R, e DASE BRI AP R A A 8 7R R /5 R [2]

AR A — BT B R ARG AR, Ha il a5 TRE RS AR B, R
FRREPRR T EERHFELR . TR SR A A S B SRS, SRR SRR
BN R, BT OBE HEHAM “ =mh” #rid, sHEEARR. BFNR. HEhE
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2. BFRENER, EREMEWRSGZ®
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WRIRHA BRI, M DL L 2R A TR TR VR T A0 i, 1 Bk IR st Bt
S RSB RE ST I PP [3] [4].

TR ) B A SR RE S AN BRI AN AR, 3 DUE N R LK o B A PO SR, B 65%
FIEr ik S AR R AT 2> 3 A H B EHIA REMAEAE A I AE 6 AR . X — Ik g 7
i TR A O D ) B P A B

2.2. BREMSEZEIH

JRCHR R A B A ) B B T R B M H (OBE)ELE, DU M 28 I BRI R 5L, X
[ BEHH IR AR R A2 34T . OBE B s LA Ay rhoty, LAREIHEIR N T, VEH 2 AR 22 2] o
KPR RE ) X —BESIRTN, A EY S A SR S W 1 A A IR A R N K B K KR
HAr. B8 HARAIERET H AR, SRR EeA A BT mprm 75 & [5] (& 1).

RN, ZREUFPEIR T 7 “ =/t #ee s, HIREEBCSREAE MG . Bl AR
ARG RS B S . X BRI RSB RIR, ST MR BEJIR R
SIESISRANGE . £ “ =7 BERST, RhiEWEBE ARG AR LS, T2 E
TP WAL RAERBEAES RS

Table 1. Core concepts and implementation points of teaching reform in food microbiology

=1 AmMEYFEFNENROESESIRER

BRAY 0 IR S R TYIRCR
OBE #7& LZE A 22 S RN = 17 SIS  BETI T RRERGE STt R MY AT )
“Z=Rh7 B ZIUHRIR LM S BEEN . BTS2 F S A T K e
RREHAL R & WRENRS MBS At + ZRE + AU =EH {iSsid: cpapLibtid
R L BRI BE REMMT R LT 6 BRI FE 5 3] MR

23. MIRF*E

BRIV EA TR R, AT TR IME SIS Bt i i “ AR ERAL B, DU S B dh Bl
5 TREL 2021 (AT, n = 91)f1 2022 Z4(HCE )5, n = 102)FE N AR R, MALEN RS T
73 A5 5 A S PR RE AR A b THG S 28 22 5 (p > 0.05), R mIEbdE. il Al s Sl e . R 04T N
ik PR B IFERCRMZE R IR ER) AWK Mk ST R kiR s 2
TRAARGEESE, Iz SPSS 26.0 BT BEATRIAVEST T . ML EEA t K00 RITREE LA RN 0T (a
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VeSS ATEEE.

3. MR R ES8IF
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MR EIR N EZ AR AN SE PR I 7R K, AN =2 R WO BB R R ZERE R . $ReiIZk
RPN L AR [6] 0
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DOI: 10.12677/ae.2026.161123 908 HHHRE


https://doi.org/10.12677/ae.2026.161123

iR F

BN AL 4 H R I B AR AR I . B . RIEE G S OB BRI 25, M 12525
AR SEEERE AR N B8 715 Q8T B A U R A U AE i R FE B B = i T R . B fhis duin s, &8
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Bt & R ABORRIE R RE, B i i E 2 5 22 AR AUEE S SRl A [10] - R TRAR (R R E A
SR A E B AR AR GIN, SRR AR R Ty 50 B b 6045 51 N TR AL 2
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Kk

RIS, SRR ES 2 B i, WOTBE “ B EM S Z a8 H” “BE R TR X
WA, BEMAED Y. BB, EEPN TR YEZ ARA, IR 2 RHE e R S v fe
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Table 2. Correspondence between modular course structure and ability development in food microbiology
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#ORSIET OBE By, M@ “BRATH £ « P RE ) « Wi M7 = Bk & XA
X SEIL VL B 5N EAA LA A1) [12].

FERRATH B AR AR R T 6 WA AU, SE ST i 2 5 e, A0 R A
WHESE: RPN B, BOMRMEE GO R T, AU ATT R EZEIE . AR AN P S50 B
EiEa, (RHERRINALRIRE TR RS FERRIGIT B, SRl R 2T & T ORI 25 ) MR J e 32, JF
BEAT B EIFA A

RENHBEER LN R 5w 1 AR 2 S 5 MBS 4 7R, RANR & N PR,
FEMRIES 5L 95.2%, BUESRAF IS 26.8%: WIREIXMGHR T R ML 28.7%4 T+ %
45.3%:; AR AR A R LA 51 96.5% . IX R MR & sNACAEIRT L 2422 S A0 TR A R AL

4.2. REIBZF 510 ERESBEFE

MR IR A S BRE ) A0 T B, R RS S SR YD SR BUF R T2 SR S B 15 (CBL) R
H RSN B 15 (PBL) o« S0 20292 LA S 8 i 22 A SR B b o i 1) R e, 5 32542 0 W R e SE B
. iGN, 78 R ERIGEIAR ) TREEH, M PAREREOR A A% W AR R S =6, 5155
A HRIE ZbRiEE GBIT 4789 LK, SEMMAERLRAR . ALBE . Aanill 3045 B € i 4 i R I 5

T H B8 ) 205520 DA SE B 0 S e i H A% o0, 51 52 AR AR B ST H IR R N FH BT R R R A 2 i)
RR[13]. 4, 756 SRR I 25 G S SRR, BOMRETE T S i 3 B0Re £ AR s Gtk v i 27
WH, 51554 U/NAR RSSO RRE T B8 FEACREE . RUEEYITR R I 21045 2 A S #5 1)
AR W T H S, FAEAMMUER T WA A O RE, IETERRN LSRG IE H L o R S
SYMTRRUL IR R A YMESE T THAS B T AT

43 EMHASHFUHRENR

AT AR ) IR — el GONE s (U T A AR A A2 ) AR A 65 45 (s e A A s ) o DA s it A% 4
#err BB, TR EBOR AT DU R e IX — W R [14] . SR 2ETF R T — R A A 202 i $05
FSEIOIUH, R P EURE RIS e 7 O RBES R S5iEh” &, AR e, KU &
RO EAT RS o AR S

JE AT B SR I AR T A G S0 B0 P 1 22 A RS R B IR R 1), e i i A B RS B U
R T 5 I R MR OR IR . AT R EAE b o, A R UM 7 B S 1 2 A LR Y 2 A SRS
Ry 2653 S L AR S 22 A 4 1y 22.4%F1 18.7%.

UbAh, SRR T FE A BE R, ORI, ZhiE . RRIE. S EES, NEER
TR BIR TR T E B R RFIGIR CSERl < R BT S ANESORATAL, WA E
FEAL I 2 20 75 3R R IRAE B L4t i o, B 85911 27 A £ ) R B AL B AT T 2 FI & 5T, 92.3%
22 LE U B R IR 2 21 R .

5. ERMFRNMLSER
5.1, RHFHENERALH

SEERHUCA R R A A B I AL 7, X T IR AR SCBRRE A B HTRS AR AT AN T AR
TERI[15]e MR AN B fh AP A SR A R HEAT T RGN TI g, Md 7« HEmiEsels « 25
EPESCE: « GUBMESR” =R IR R

SRk PE S 0G TR AR R AR ) A O SEIR A RE RO RV A I 25, A B (T L B SR 2 L KR B
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MG S, SRR R IEAYEE SREVESCIRME SRR L INERBEEMA], s KR
FERLI . KB b P A 2 B A, TEEBORMIER G YRR A R 1 BT I S0 M ST w5
ARMHERRANSE B i R QU AR R, A Th B PR A B RO I . SRR R AR LA A%, SR BETH A BT Ik
ANSEIL AT AT -

SEREPFAGR ], XM R AL SRR RERT S 2t AR R R, SRR BRI, AR
THRETMIEARGHT RE 118 B RO% TR, SIS U752 NS AT ) 32.5%42 T 2 56.8%, SEERAFE IR
M 75.3%$2 T+ % 92.1%.

5.2. BRitthEISCEFERMEE

SKERHCE RUR KR T 75 E0R A ST 6 SCRF[16]. BRER 25 2 50 dh Al . A AU AN AT b bl 2 2
ST REAERR, WE T 2 RERSEEF G MZ, IR NSRRHBCE O RIS A 2 B
P G

R A S B 0 0 B DRSS B REAIZ o BE TN SR, R bl . BEBAL SRR s BT
P EHEEAER . FEASREENE, Rfteda. RIERINGINS; Kb a R L H L
ok, SRS TAR SR B & AW R A Ot 17 A AR AT 22 A, SROEATIT IR R AN AR
Bt I

RGN B 2 A A I e« AR £ i 24 AR B8 F 7E e SE LA & 1 AL R SRR B, O
FARM T 25 B IES ML S . T =ERIREREE BoR, XS e AR A S i e, mihlk
SEA IR I IR A T AR G B A I IR A A, TN AL B 78.5% 52 T+ 94.2%.

53. FNEESRE LIS

SRl e SR 5 IR A Q1 R AR SR B (0 LR AR [17] . AR SRR S AN SR A B 5 R
SERRMBHLQIRTEZ, B TE0H BN BB, LT “UASHEE. DAITHES . BIEK” IR ME
.,

ERGFHLAFESN “AERFEEGRERER” “@nZe5RMH IR S5, I
WAL B & R AR TR B E o 5 =K, 5l B b2 AR R % 2R S0 28 h A5 1 K P 12 Tl
BYAL 26 T, HIE LR 15 T, KE L 28 .

X TE 2 5 BUFE R A B M 75 T SR AR BE T RISE S R, IRk T ZUMEF KT 1Tt
fa FHBUTEL FE 2 BA WA EE N BRI, TERBEEHK I RIEIEIR . 2555388 S Uit
85.7% % 7N re SR B0 N MUk B B B

6. MM RIBE
6.1 M SREHTHEES

P PP AR 90 20 SRR k3 IO ) B T B [18] e A K B A ) S S R R T
S R T RIS, AL TRV B AL TRV MR A S I 2 RV R R, et B AR I A
I REAR AL

APPSR 2 A AR AR ORI, BREL IS 5. RELHFE. LR ENTE.
WEH SERAEOLRE, (bR PPRRE 60%; LS PEVEHMIN B S A R O R B R AN B IR A
LHWAMERG TS, A EPPRST 40%.

RAPPO A R RENS T AT B SR A A SOSERE T ORI 2 ST RE I AN o ST
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SRR BN, SRR B S A ) S 2] 2 5 N 65.3% 3R FH A 92.7%, 2 ) RIBCR M 12.8% | %
% 4.5%.

6.2. ZEEES5EM

ISRV M A EPEA 2L, AR ESIN T ZoniH BAR, BAEBUTIEY . FAEHE. YR
PRI TR, (EPE LA EE N o0, PRI AR AR L [19]

FEIH A MER A se o], AR EOE A VPR B SIS FIRER ., BRI 5T
BV AN G T AR DTk DRSS AT A ELORA s Aol 3 AR AT ML b X 2 A R S
BRREJTRIPNY R FREAT PR FUBMZRE &K ITPNE R, s &gk,

Z I LA s 1 PP IR AT A IENE, IE8E5R T 2225 1 B 3% OB B8 71 A0 R BA B ERE A
& A RN, 87.6%M% AN NZ LIt e A S B O TR, 92.39% 010 %% AL sl id pEAN
ST 1 G TT 1A .

6.3. TMMERNRIRS M A

YA B AAE TR 5%, AR TR [20]. ARS8 1 VAN 45 R B LA, Rt ] 27
AR EAR . A EO R, B A SRR, YRR 5] SR

AR, O I X PPN RS 1) R GE AT, RIS R S I, RO B N S AT B,
T PE 2R SRR 1) b, U AT DA R I AR 2 S R M, SRR S A SRR B R e
AR B AL I b, BT AT DA S R A 1), AT BT X PR R R VS R PR o

IXFREE T VPO RS RF SR SO, A R T 2 B R X BT I = A R DA i
N, B UE S IRFR B S AR T R 84.5% 4T A 96.8%, RFE H ARIE M 78.3% 2T 2 92.1%.
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7.1, FEZIYREF

I RGN ZCFCE, RS B AR R B R R A S ORI R S T . 2 AL
PR, BOEE &S ED RO F 21 8 RSt B FRsr G Re 1S S 7 R
R

RS TR ], SO JE AR IR B IR SHL F5 %85 7 LA E)M 28.7%18TH 2 45.3%, RIEFH
(70 43 LA E) M\ 65.4%F2 Tt 2 86.2%; SEIGH:RES 1% IEIT 2 88.5% T+ & 97.3%, RF5H M 32.6% 3T+ &
58.4%.
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B o IXHEAR Lk 3 B 0% O ROBOR T R NTE S I BN, 35 9% T B B S I & 52 )R

72. FERNERFER

B 7RSI AL, BURSCEIE R T AR IR R B A W SRR . TUH %
SIRISZEE N GR, “AARISCEREE 1. BUB B 4E LA RFRER T H B
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AR LG 2 R0 28 S R 43 IR B 92.1%F1 89.7%; BIH g /1M HE TR ILIESLIR VLTI BE FT M R GR RE )
AT H 5¢ s BT 1, QT SEIR A F5 # M 25.3% 5T & 52.6%.
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