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Online and offline blended teaching for the national first-class
blended course of Microbiology based on the “five-in-one”
intelligent information teaching concept of emerging
engineering

XIE Hui', YING Qionggiong?, DONG Minghao', SHEN Xiaomin', ZHU Shouping’,
CHEN Xueli"

1 School of Life Science and Technology, Xidian University, Xi’an 710126, Shaanxi, China
2 The High School Affiliated to Xi’an Jiaotong University, Xi’an 710043, Shaanxi, China

Abstract: In recent years, a large number of blended courses have emerged under the background of
developing “first-class courses” (Ministry of Education). Through the research and analysis of courses
for undergraduates in the past decade, and via the advantages of information engineering in the science
and engineering universities, we developed a “five-in-one” blended teaching system for the course of
Microbiology suited to the “Internet+” era. Based on the reconstruction of the characteristic content of
the emerging engineering, it effectively integrated life science into engineering courses. Then, with
multi-dimensional information resources, it provided students with hierarchical and diversified choices.
The advanced offline teaching activities laid a foundation for the scientific research and innovation
ability of students. The systematic ideological and political education in the course helped students
develop correct values. Finally, big data was used for formative teaching evaluation, ensuring the
personalized learning quality of students in the whole process. Based on the continuous reform and

practices, we have made major headway.

Keywords: five-in-one; blended teaching; intelligence+education; emerging engineering courses

2019 4F 10 H, HEMEE T (T —hiAg
FHRBR @SR W, ), RIE & A T T
R E K — AR R AR A I8k ) U, anfey
RFHEFREWANLE . ABCEEE . A0
PEIF JR TR A AN S e I — I AR AR 1Y
o I TFH TR AR TR ™
ok . BEAR BT . BT R AUk A ST
0 IR T A SR B i R Ml 7% T A TG
EI RO AT RE KT =T, EERHED)
T —RANERAIHT, We—ar—pg <
2025 F<H BRI +% . Ft, PUBrEA .
A B Bl B U o AR R Y [ P A
TE S E TRRHE AA MR T &0

R

TR R A TR, LR B4
Xt FERFE T I RIE A R OR H s k. —
Ji, SR R AR RS S N AN R JEIE
W, BRI AR R RO R AR A
WHE . s Ui, A R
IR AT DLW F TR, XS 28 TAR IR
TN RAFEEAt . SR, H AT BT IR AR
1 T e A A 53R E ARG . DREEE AJUR
GO BT TRFERIE Ot R k= | 2 B )T
BAR ., LU — R M N
XSS - N A R R SR, R
MEA RO K~ A 1 o o BRI S TR AR A o

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



1388 A 2 E AR

Microbiol. China

RO L, g B, B BAK
PR S5 T7 TR T SRR A © N 21 A Hy:
i S R AR DR ]

P H A ARk — BN R U Y2 ek
EWFAE TR, WA T —Er SR E
1T 10 AERASRE A R EL PR AR S IR OP 5 S 20 b
45 BT RE B T 5 B AR B e Be AL 1 15 BT
PEAROE S, LAK IR A8 TR (A il o
ANARFEART ), WIS TR T B R+
HHRMAH TRNE . ZHEERE. miEH
¥ B ANEN TR K e BRI B PR Hee R
FU RS AL AR A LR A SR
PRGN T, BUS T —E BB

1 ARIABEDFRERINZ

PR TR A P 2 02 P 2 i R K2R
Y Rl i Bl AZ D B IR R, AR
2T RE R B 2 TR L Bl A% O R iR
T, REIEH:, PER A F—Eh 20-40 A,
INIEH . TiA, TRARER A N A R R A
AR 2R AL B ER . Wik %
AT ), PR — il 80-120, A
KYFZ2: . BULAT 0L, IRFEAZ AER K, i
HEZ W X528 TR seed . ER LR
WATESS 5 W5 A Y S iR R P F i,
SEETHCH 48 2EBT(32 LR +16 £k 1), PRAEREL
DLZ BT RE ) Mok B2 2] Sy e i) 9 Z o0 A PEA
WK B H RS BSH 30%, [FEFZ
A E ) S 5 (20%) . 2k F2E ) KRR BE
TEN(20%) . /N BHAL T (10%) . K2 U0 B 5K
Be(10%) . TEFEI H MR (10%) % 2 FF B JT
RGP . RN AL SR TRE =&
R TR, DR A TR an
TR A A B2 A A BT 1, 4350 Ak
AEPERREE . BRAW . ARKS TREER .

BT AL R oY,
WAMAEEAR . BAERAEYE R Y
NTRRE . A Wraiis AR 2 LR A
Py e HoAth TR U 10 55 22407 TR T 4%
(B 1) RT7 AL BT TR AR | 2R
R, REBCR TN SEPRER ). 4568 L
PRI RER B AL AR R, (o A e A IRAY IR
IR R R B AR s MR 72 58 iR AR
o7 > Jim 2 T FE AR B A W AR K AR L AL T S Al
HE s R TR R AR DR Bl A TR I S B
IR RE ST 5 3z FRAS B S8 U W RS
e B RE AR TN 2 B S SURE 45 . TREE R
FE S SR 2 AR AH B AR Bk il 4 T R U Y)
BEA UL B Al PHE s 7ERE ST H AR Bk iz
FH R JEUAELfigp DR B A L I P 52 o i) 3 g 22
PHEXRE ST FEZR B H bR b 3k e i A 2 AL i
e AT BOl B 3L BE SR 2 A o R RUE W) -H
TR B AU, BA NJedmiz LA R
EPRALEF . A MRS TR S M e E
SCRHIFEE A A

2 “Ef—HOBFERRWRETRMA

Tt Wy = DR Hhy PRAE TN 4 E1 4 O T AR
BARE) ., RETEES S HERFE S H R
B REZ UL A (R A gh) . BRAR
AN HR(NIERRREET AN o TR
e (5 2T SRR PEAR 23 B B AP o) Ty T Al
Mo T ICK TR IR (RZEY ) PR T —
PR 2 A 2R ) BN 2 S 38 23 D0 FH S
2.1 IR E B 0

H1 T TR AR R A f A ST A A DL S fE ) A
el BTRA TR BRI X ZR A L AbR L BRA
L2 V0 Bt A A W) 28 T Ml B A B AR B SR AT A —
25O R, VR A DR TR R AR E
Frad, BEXHVEML g S I TR RS S A

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



1389

3

SECA LS M E Y 2 2 2 T IR A U0 O sk

AW

AR LRV e

FeFHAL

N

P P 45 -

I’

N

"9SIN0J JY) JO JIOMIWERIJ JUSIUOD [[BIOAQ | 2InS1]

WM MYFEE 1E

SuISs019 [82130[099 pue JuISSOId d1)oUdT ‘BUISSOID SNIIA i uononpoidal pue YImois o1uod d1joqeldu ‘poyId AN
SO S~ AT S~y b uoneorjdde uoneoljade ) . . . o
KXY HWIHE W E Sunsouisuy el [edUEWAYIBIA] Ross >t MY R
T T e
PARdE

0183531 JUSTI[[9IUL SUIOORA ‘UONBOLISSE[O ATeUONNOAT [#ERIEFHI i 1UOIU0D Kooy uoruny pue AIjons [erqoldiw jo uoneldepy

WY R S A Y [EOYIIY woddns urejy [eyuatIepUN | T BB I [y 57 1
METIY FEVE i T

(Surreoui3ug [e1qoIoIN)
swio[qold oA[0s pue jeI3ul 0) MOH

(B W Ry gy (o) 5 g

(SurreourSud mau Jo 1enuol)) ssureq uewny
ynm diysuornefar aso[d pue juawdo[oAdp [eIqoIdTA

RIS TR (- H3Y & 3 3 % I =F

suwa1qoad
S1J1JUSIOS pue
euawouayd [einjeu
£3o]01q0I01]A] Sul19ouISUY UIOPOIA JO A19A00s1(]

ek AL
2 B NS H

Jjo co:mo:&<
FH R4 TRy
Pt

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



1390 A 2 E AR Microbiol. China

x1 FMRRAABZKIRBER[LRFER K

Table 1 List of teaching materials, teaching contents and course organization and implementation

Frg AR 2T+ B TR
No.  Chapter name 28 bt New engineering features
Offline+online
1 BT e 2+0 TRy TR P v 2 i
Chapter 1 Introduction Advances in new engineering applications of Microbiology
2 5 BUEIRIE SIS 4+1 EP R IR I REIE A R S REWTFE 2 Rk 58 SO H]
Chapter 2 Morphology and structure of Interdisciplinary application of microbial special function
microorganisms morphological structure function research
3 B WUEWE IR L 3+1 BT RERGET A E YR IR AU S TR H]
Chapter 3 Microbial nutrition and Optimization and engineering application of microbial culture
practical application medium based on mathematical statistics
4 SEPUTE GEEY AR REAC 3+1 Tl R TR P S B R
Chapter 4 Microbial energy production Practical application and industrial application of microbial
metabolism and application fermentation
5 SR AP A R A 4+2 BT WAV EE . BRI B SR A K ST T
Chapter 5 Growth and control of Study on growth and reproduction control based on calculus
microorganisms theory, mathematical model and mathematical parameters
6 SRNEE RS 3+1 BT N BB M (0 B T B IR 2 1
Chapter 6 Basic virology Virus host prediction based on artificial intelligence modeling
and analysis and its medical application
7 FLE RUEmEL 4+2 AL . Al R SR TR ARG 52 SN
Chapter 7 Microbial genetics Fusion and cross application of microbial genetics,
bioinformatics and genetic engineering
8 SNE WUEIAS 1+1 TR BRI I P T 7 FH Sl
Chapter 8 Microbial ecology Engineering application basis of microbial environmental
treatment
9 SILE SRR 4+2 BT KRB ST AA A ) R GE AL
Chapter 9 Evolutionary classification of Research on microbial system evolution based on big data and
microorganisms algorithm optimization
10 s Ry RE 2+2 i BRI S o 7 B2 IV S 25 ) REDE K
Chapter 10 Infection and immunity Application of information technology in immunology and
medicine
11 R YRR 0+2 A=) TR 9
Special topic Microbial biotechnology Fundamentals of microbial engineering application
12 BT 2+1 B 24 B A )RR TG A2 A
Seminar Flexible changes with hot issues of the year
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Figure 3 Technical route of intelligent evaluation of microbiology course learning effect.
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Figure 4 Prediction of individual learning ability (A) and visual analysis of intelligent evaluation of
overall class learning (B). a: Ability achievement prediction evaluation (80.33); b: Prerequisite basic
prediction evaluation (66.75); c: Basic knowledge mastery prediction evaluation (87.58); d: Core

knowledge mastery prediction evaluation (65.52); e: Online learning activity prediction evaluation
(88.69); f: Overall quantitative evaluation of online big data (81.17).
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