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Model exploration of innovation practice on Microbiology course
AN Deng-Di"  ZENG Xian-Chun NURGUL Rohman ZHANG Wei
(College of Life Sciences, Xinjiang Normal University, Urumgqi, Xinjiang 830054, China)

Abstract: For the purpose to increase interests in knowledge learning, operation techniques training,
innovative thinking developing, and quality education promoting for collage students, a three-in-one
training system were developed and practiced. The system includes lectures in class, experiment in
laboratory, and subject research training with the scientific project. And some reformation on teaching
method and assessment systems were also included. Among this, a three-way interaction training, that
is, teachers, graduate students, and undergraduates, was the key step of the program. And this is the
first time that graduates were introduced to quality education of undergraduate. The results indicated
that these systems were effective on skills training, learning interest stimulating, innovative thinking
development for undergraduates, and enhance the quality-oriented education both for undergraduates
and graduates. The system was an effective and useful method for microorganism education.

Keywords: Microbiology, Innovation practice, Quality education, Teaching model reform

“TOEY R A B i RO R R . BROSERE AL O R, HECERCR I IR A
o AR 21 AR R R R rp B e BOREEL
PRSI EZA R, 1 kR . N PR DR Bl T ek — DRAR R 2 XE S
PR RE . R E R R E R AU PR RAEREY TR AT, BT e AR

Foundation item: Project of Teaching Group Construction on Microbiology of Xinjiang Normal University
*Corresponding author: Fax: 86-991-4333310; E-mail: anddg@yeah.net
Received: September 19, 2015; Accepted: December 15, 2015; Published online (www.cnki.net): January 05, 2016

EEWB: Hmi R W= B o di i 5
*ETMEE: Fax: 86-991-4333310; E-mail: anddg@yeah.net
Ut HHA: 2015-09-19; ##X HHE: 2015-12-15; fisE#= M B #(www.cnki.net): 2016-01-05



878 WA 28R Microbiol. China

2016, Vol.43, No.4

arfR, HAFARRBEAE AN, WEAE T
HR A AR AT E ZNE, b S
AP AR R E R AN EZ AR i
T HATHINHRBE & A 72 A2 iR gsh . s F
RESIZEMIBLR, TR SO — T TS BREAR o
ARk, R AR S PRI BR ) S50 DRAR AfE L
(EEIANENTTRE S a4 et 7/ S DR S HiBE o IE L (BE5:q 8
YRGB 2B R R A, e ZUEAT THR Y B ZE R 1
HUFSINP AN S S P R SRl = S P el 5 v R
S 2500 AT B S A R AN BT R 2 25 7 2 48
I, A H AT A RET 2 — T 2.

ZAERWMEY ¥ B E TEEN IR R A EF
PEAT TASRRRER, WE AR ) 268k AL
MR N A SEHY . RS R PCER R
IR R PRI EIRAIAE ST . BCE H BRI RS
FRAUREHERN F EVED, DL HCE N A IR R S T
HOF TR | NSRS RFRRl e AR,
(HX SEBCRRR 2 BAE BB HC R IR T, R
B URRET, s AvsiR R d8UkR | &
Bk R . HOFE PR R | PR R AR S 1Y
FIARBETE, AR SEERE PR R e 1 77 o A A
BCREFNAUE PE B AET7 AT I, A g Ak
T A 4 TR Ml S R AR T AR & R
i) DISCEGERTEIR R A . ARE RN &
2. LA AR R QUE G sh MZUm Ry 3k 5l , 1 H
WFE 5 RE 1 G IR AR & O BT L BP0, A
R RIBTSE BRI T R IR ATE L

T HATRUAE - 20r IR, A et m ey
RORMBATR R, JAOTEL B, JIF
IR, b AR RA R BT s
X LA TR P — SR IR A — BRI 5 = L — 1 |
“BE—TRE—APHT S [ IR R Sl )
FHARIT T R R R, SRR — R
BRHEAZRE R RN AA AR E

1 RIFERET S AR
e A A 2 B 1 B A R R A

TSR FIRIY, G B A AR OEA Eh S R
PHEABEHAL SR (B 52 A BCRET H ), 535
PATFIR S 90 28 (007 ANELih 2 2 S ARG IR 5T
JUE ZAPRA W 2 A NS 3832 1T AR
ZIFIS T RERST, (EABULHIR . RGN
Zeitdl . NG SRAE BUR A B R SE B eI
Uit RIRNE . IR TR R A BB L AU
PR E e (1) “afi s B gt AR, (AT I7E St
BAUGR | IRRBUEY 206 (2) LI/
A, i IS R —E e R MRS F AR B &R
GERCREIZR . X N TR ERIARSE Ll iR ~ LA
RN SO A5 B Baail, e B b Al
e BATRIHEE

2 AiFEBREH

TR 2 DR 118 1) S B S 7 TR o D B AR
B SE iR A FE R - 25 A RMIRRSEY . A B R
PR IR HZIAR NS SR AL, A
SEA TSR T SR PRI A T0M 5 SRR
PIFRATT L S8 O SR BB AR (RE 2
SEHG ) IR RRR AL MR B P A S T AT S
MR RER IR e SRR &, e s T
IR AN . B IRIHE S SR . A —E
IR ARSI . BT 508

(1) 54 2R 4-5 Ah—dH amdls, 1
RSB RIT . BER AR  HLEA SER, BETE
A Rz 2z ) I R B e, IR RS 51
SEBS TAE AT LASE B — 48R 0 38 M IF 52 45 A
KRR ES . QDL RTE . AR B SC, &
F] PUR ARSI SC o I TAEFESR 1 RS2

(2) PERE: MR SRR,
Ve RS BEIROT A G — R (BT, 280
YRR R i) . BRI 5K B A&
REMRAT) . RO (RIGRREE S NHEY S
LR B, RIS 2-3 Pk & kY
BEESR 2-3 JASER, RE it Wi, deEik
B, BLHBETESS 4-5 JE S8

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



LR YA R AT S B URR

879

(3) JFE: FEt e AH L B H LA L, 5
SRR AR DCTEORL, LA H T R (TR 50T
PRI JFARFIIESL . M e A A, 5
Ve B S ME, 800—1 500 F) ., St %
(IR R RARFH T Ap 25 51, 5 AR AT Rk
M EREE, 500-1 000 ), LA IRCR A4
B KRR bR . ULRATAEAE, 200-500 )
BB TR, JFES 10 JHL T THL A 3047 T
UIRIIE o8

(4) SChiti: KPEEE MBI H , 45 AR
H, fEps L Bikss S MRS 58500 TAE
H, SERSCIRINES, EENIR S, HEU—
TPAFL ST B BAE AR AT SE

3 BIFTSLERAY IR

Tl A 2 A 0 B S BB 2 A EL R St v
WRE LM, FRATERR SRR AR G B
PR AT T AN S, B e T X —HAE
BATH M ERHEER R
3.1 &R

WHRIR TS S, AUEHESE AT DL E ks, i
PEAE AR ORI R . TR AR
Pro RGO R A A W A SRR G . (R
— YA B AR A NGRS X TCAs . R AR\
7, WFRWNEEICPR, T HEPRATSEEERT )
N 2E5R AR IR B0 R PR 22 AR A T A
Y/ 22 S IN AN S Bl Py OB 0 e S RN i)
AR . EEXTRCR IS, FRATSE RIZE k584 A i
PEM, Bt SR AR B R, R S
FEA BT A T BRI B L N A —3R 43, AT
BN — B INE Y . 0] ZEAR A P4 52 B 52 4
P2 o 38 a0 o ol 4500 R0 1 AT A7 A el
AT SR S B TR
32 MiRAE

AT BT TR A 20 UE P2k TR AR, X
A 2 B FE Rk TR R S B0 1 e DA SR 48 75 oK 46
H— TP E— A, T o8 B T b B s
B MA T i, RIAERF ST 7 S8 T A2

Go QAT SRS A AR BT A T e P A bR
AN ) e, 7 SR i A — P DR A 0] A%
ARG, R UE T 2O AN I B S5 3 AR PRI
ZEEUREE, IR AR R Ok s s U A H
AP K, LUK AT RE H B AY BRI fG B A7 T3
T MR RE XA U ELBHT IR AY, (ESCER
Hh A D B A BB OV TR A 5 A W AT
R 7 dnfar R AR AE) . TR R JCIE S B
(AP DI AT ol R A BAR bR, HAT 2 —
SE IR A, I A AR IR 11 B 22 AN B AT AE)
SR, R T A2 D A DA R S A
A B AR AR AR A B AGIN 5 2CEE T AN L o DR
A S BIE U S8, XA P T LR (R 7% |
FEARABEDR) . A7 SRR TR) B A A
(RS —— T, AOGESALENT TR Tk
Pree BRI R, S E AR AR 2] T SRR
JE RS A ERRL AT, AT 4R i
SJMTARERR] T B A

33 A&

WRIEA BT SRR E R H , FESEREIH )T
SRR _E R RSO, LTS A AT T
WUEHRE, AR SRS T AR

ety A AR VRN, Bizd
PR T 5t SEMtir 56 . WS FAR SRS 4 KA,
AR B XA A A TR T B

PelR) . [FHER] 7 S48 T O B X & P g ]
W, BEIAEEATHR )

A BRI ART R RO BER] | FRE S T2

Moy DI LIS 1 BRI PR X TZAR
BTy o ARREONH i —1f7 o

X BOAERE « X T4 T4 de i 0 R (G
SR/, R U R AT RO T AT )
iy, MRS MR L SR MI T BR
DRIA RS 3 e o 3 4F 2

P AEPRBOINZAC S AT YRR, e
M AR IBRE, FFRREIAME T Al SE SR i
Bt

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



880 A% B4R Microbiol. China

2016, Vol.43, No.4

x1 HEMEXFEGRFFROBIREFRIT SR

Table 1 Evaluation on the project of innovation practice, College of Life Sciences, Xinjiang Normal University

(thesis proposal)
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Table 2 Evaluation on the project of innovation practice, College of Life Sciences, Xinjiang Normal University

(progress report)
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