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Abstract: According to the teaching philosophy of the outcome-based education, this study elaborates the development of a
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practical innovation course for biological engineering major after five runs of teaching practice and continuous improvement.

It mainly includes the methods for selection of teaching subjects, implementation of teaching process, process assessment,

evaluation and improvement. Based on the performance and achievements of three grades of students majored in

bioengineering, we found that the logic and methods of the practical innovation course could greatly stimulate the motivation

of students for learning, as well as their scores. Therefore, the logic and methods described in this study may serve as a

reference for the reforms of practical training courses of engineering major under the background of Engineering Education

Certification.
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Table 1 The projects of the bioengineering innovation practice course-scientific research assisted teaching

i H 7326 it H 4 Fx
Project classification Project titles
FHIT S 205 Rt A WL B P S 2 2 R
Scientific research-assisted Functional compounds  Enzymatic synthesis of isomaltulose
teaching A=W A LUK
Enzymatic synthesis of L-carnosine
AR HH RIGATFHE S 3- A IEFL R
Organic acid 3-phenyllactic acid biosynthesized by recombinant

Escherichia coli

T B R KA T T IR

Citric acid production by Aspergillus niger

TR TR R T B 2T B -L- oy e R

2-keto-L-cologic acid synthesized by mixed strains

R BRI R A 7 A E R

Glutamic acid produced by Corynebacterium glutamicum
O TLEYE R R T R R R T AR W R SR
Bioactive polymers Glucan biosynthesized by Leuconostoc mesenteroides

Wi FLZERUAT TR AR W) B R 2R

Polyglutamic acid biosynthesized by Bacillus subtilis

N FUBE R TR AR W) R R

Polylysine biosynthesized by Streptomyces albicans

FEREBEBRTA A W6 7 B BT R

Hyaluronic acid biosynthesized by Streptococcus epizootii

B ELTUE Y) ZWE LR A

Biosynthesis of novel microbial polysaccharides

A W RE R 77 AR 22 P B AE W) R B
Biofuels Ethanol biosynthesized by Candida glycerinogens
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Fig. 1 The flow diagram of the practical innovation course for biological engineering major.

http://journals.im.ac.cn/cjben



REX F/IEFFEWANIER TEYIENEXRMEERRINBESER 4459

HRJE BSOS, s E
L ORBRERIA . SCER SR . 20k AFER
PP R L A Ak i ol FH R 2 L T
S B as AAAR S S ik . /AL
B T AR H o 255 . 30 H St U5 56 St
W& /NE 2 BORIE R AT BE, BRI R A
SCRCBYBL, WMWERRE I ARSI, BHE
AR WA S 1

S, PBAIH 9S00 H /NS H
ATTANBAF AU A F AT 0 TR Ik
(VAT DL A Wy Ik 5 B S 22 2 B AR 00 o 491 .
PRIR) . T H E 2 LR ML Bigr ik
W AFOUAL . 1T L AR o . A= Wik K e
o S SR IR A 25 5 TR L TR [ S R
PIRIAL B NS . TEMLE AR, BORAG /N Kt
ey 52 8 R i 10 53 (L S T 20 A 28 AR 11
JE A MHE“SL YR B S ) S8R b, X B
1 R AT NI, I T — 2 AR 2
UEERIS B ISR S 4 PO RSN RS €
HERTRR, AARKBHH AR, WEEA
ORI

B, BRI BCRAR SRR . R
HEEQELIERE RS . PPT il & 500 H &
BE. HORATH/NAEER IS 2 5, %R
FRAL MY 18 SCEOR G S, I A0 H 2%
B PPT. LIRS FPERSCERZRIE . LRIk, 5%
BAR G LGN, TR i T AT A
GYHT ISR LT s B R, RS,
PR 2 2 VT E AT LAt 30/ 2 B B3 A X0 25
R 2 A 4R Y B TRl RELEA T R0 2 o Sl e
TH B R E SRR PER, AR L iR
IAVIRSRER S8

{5 2, 7€ CDIO HUEiX T, EHEHY
PIBALL<IUH g A, Sl 5, 24y
AR, AR Be S TR SC ARG S, i
HAUME, AW iie T2 240, w2 ™

B: 010-64807509

=

fn 2R AT H R A 7 R — HAR I L
Sk, AW HE . FRRIT.
P Wl SR, IREERE L IH SRS
TRAGR R TR ) A R SRR, T DU T2
EMEAAE . WER WSS R, Wl Tt
A BRI Er & B A L TORE SR RE 1 LA R A ke
52 7% TRE M B RE T -

123 REEZSINAZE

“HeRFEN T, BRI AN, R
A% GV R O TR ek g
BB BAAR AR 5l A8 b i X DR 1) S P i B
WG R 4 AR (R 2): WIHKF%E. ARG
P SEYIERAS A HICHR, I SR ot Rk
KA D00 2 DA R PPAR W AN 201,
HAR S 2R

i H %S 1S 2 I AR SR I H St %6
SR DL R A A 2 R

A AA AR5 A 2 AR5 /NI AR B3
SR £ H /ML 3R AR, T H 75T ARG
/N R B T -2 4

SEYIR A B4 ) F 5 T 28 U AR i 47 27 A X
FIGEE R AT . BTFEARMA ST IE LA T
A1 B B2 5 DS

i H IC R A S B 27 A B 4 PR ds 2 I G S
P AR .

B PR S 1 5 St = R h b AT, 24k
LR BT A RS i, &N NI
W IrIEAUT A R A 1) M RE sh b . B R
TR RN, AT AT il 2 A 35 T A A BIME .
LR B 5 RAE B BRI 56 &
%2 PR
1.3 HFREMCIEIT- M S R iR-r”

LI EHENRRRRE, RN
R =S Yy e I WA (B3 = /S W a1
B R, Flb 3t H SRS o A A W
S 2R A R B 7 R H bR p ik B0

<. cjb@im.ac.cn



4460 ISSN 1000-3061 CN 11-1998/Q A#) T.#22%4 Chin J Biotech

x2 REEBRARER

Table 2 List of the course evaluation principles

Bk R#EHRE  oE BT B RN FRM R
Graduation Course Scores Grades Examined contents Assessment materials
requirement objectives compositions
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initiatives 25 AR R TE 2 each teams
List of chemicals and consumables
SLI6 /7 1 Experimental methods
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Fig. 2 The closed loop of the “monitor-evaluation and feedback-improvement” system to improve the teaching quality.
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