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Abstract: Teaching in experiments of biology is important for the cultivation of life science talents. In view of the rapid
development of life science and the increasing demand for research-oriented talent training, teaching in experiments of
biology should set up a variety of learning outcomes: to train experimental skill, to cultivate students’ experimental design
and operation abilities, and to improve students’ scientific thinking and innovative consciousness. We have carried out an
educational reform on experimental genetic engineering blended course. In this paper, we introduced our methods of
organizing online materials, the curriculum design of the blended course, the implementation details, and a preliminary
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analysis of teaching effects. We found that experimental genetic engineering blended course could support students’ active
learning and a learning-centered teaching model. Moreover, it could facilitate students’ achievement of improving
experimental skills, cultivating a rigorous scientific attitude, professional research quality and academic innovation ability.
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Fig. 1 Flow chart of experimental genetic engineering blended course.
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Fig. 2 Online materials of experimental genetic engineering.

% : 010-64807509

(" B I 2 i A HE Y (=) ¥ =
Hitheti Emlﬁ?kl]ﬁ EFU o : Experimental EixperimentaJ[ Operation Self- ﬂ:fﬂi"ﬁ‘/J
xperimental genetic engineering units . el Assignment
9 ) video lecture manual examination
I
[ B RE 575 L) Fa) ) () 0)
| Searching for gene information and sequence \ﬁ/ Q/ L4/ \4_0/ 2
T 4IDNA I oy (%) fan) @
L Construct recombinant DNA P W= A2 Y/
| DNA S A A4 (e) (3) (3) (30) &)
. Introduce DNA into cell ) \é/ \%/ \%/ \\BOJ z
1
s "\
3 el 7y () o) (9)
L Test for expression of target gene ) =/ 2/ 2/ N/
f 7 PRI 53 b %) (7 (7) =y G)
Analysis of cell activity ) 2/ A XE hac
I
FADREH RS SRR T )
Theory and operation method of large @ @ @ @ @
precision equipment )

. cjb@im.ac.cn



2960 ISSN 1000-3061 CN 11-1998/Q A4 T #2244 Chin J Biotech

5 R AT R AL EIRAE , A2k b
I G HRAE 7 i, AR M 2 B0 5 A S A4
VEERSZR, BN TE TR S, (25 E AR
& RIURG B AL DI HRAE

212 YV REENE, BITGEZRIIGEHHE

PR S5 R T S B ke ik 2 b U K A W 1 R
SOFHNGY 3k f SR I & I TR
HEAES . fEad B EREE T, B TR A A B
il OB A 58 BRI PR e ORI 1 5 [ e
b BRI TR IR S . R, K
MI5E 0 R AR 2805 BEOR , TRt 17 Sk & .
FHAE BHKE . DNA [FAISRELL K 5| 9 B4 3
TR RO A B AR B R FIN S, [ B
BETT DA B 210 155 B B A [ 0 3745 By 2 A= K B0 T
filf 3K L P S 0 22 ST ROR .

A LI I ZRI H 2 B T R 1 5 — R 4
WHGNEY . ANATETR, SR T ARSI AE 2017 ARG
RENARE IR, IR A2 T SIbLR , BERldr
I A BE R R AR 2 2] ISR 4 10 R e R IR TR
SR HIURI R RE o 25 R B 7E 2R WE R Y AT AT
2T R IRBRAERET, FRATE RIS 1 B B HE
T 152 2R I H ——fi 7L 3l W i i Ah R H
(LR IR T . TEX —LE G LRI H T, KA
TR AR A R BOTRA Y B, 7E
FOMARALRY 3 ARAS W] 40 B b HEA T B R BE R R
KT (MRNA ZKF) . NG —ZRa W H , %
A ST Bl ST 5 A H R SE R AR, A ISC
BRUEATSC00 T BT, BAESERAP ) 5k
ARFFH) . EATTH . HHFRR S H M A 1T
WIFs1Y, SBImkeEmiidies, Frs
AR (O S50 T AR, A5G RNA $2HL S5 5% PCR.
S RAIE | 5 & PCR %, e 2858 L 1 5 404
S| VAT 800 A ) At LA ot v B R R ) A S 2Rk
FHE, BRI, ARG 3 FRIRATAH
E e DO e ST R T W< £ WA N R S
28 T XA SR I H LA R AN ) 24 B kA 752

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

Wi SBABL, XILEG ST H AR A L
o FE DN A P DL IR R A SE e B3 BOR
BAE R BT BE ST, T ELRERS AR B R H
il PR I 2 5 3 B 2 2 5 B R R 2 25 B SRk
W 18L, KIS PEAL 2
213 BEZFEEIE, UIBERCR

BIE VSRS HIUPINVARIE & NuS e PN 23 D) TP
MHCF IR R T Hk . FATEIR & H
At A, Feoris “hHeik” &k 8
FeUR B FHOEINIA M AN ST . B0, B fEdrr
A SR R 3 A PR L e A e ) U
T L, HBUREXN RO T, LR
XGPS, BOMWRHE b IR AR5
XEVEHBUFAE , I 1~ A R R S vh LR A [
BEDR PR, £ EBTIRAEN R BhBOMTE TR
Eibhe e Cdin N TINNE 2 O KR EE: ESR S g e 32 SN 1
PRAZHL, FEM R B p e R BRI (]
R D (R R A B SR T 0, B U R s J2K
RIRHIER BT, O LUG 2EA S8 % A T R 2 W50 4T
RS A A

22 RBARHFEATIEMEANALRS
B

ik — R HEAS PR AR 2 oAk B b i 52
B, AR TSR B— 1 S E T 3
KO BL. ZHAL, JFRE BT B st o A T Y
IPETTIE o B R AR PR TR LR AR LS,
2N LI TR ISR N7 S5 ST =R 2E 6 i
g, A ERT IR KPR PR AR LR 1o

A BB e S A R AR 2R B IR AT B
o, BATHAEL ST 3 A FZ I HHATIEM
RIRRAI -~ L F DA SR 25 SR Bl . PR Bt
— XS AR LR T WP AT MO A A ], 1
YR 25T S B8 R 22 2 SR I S 6 P 2 F AL
o], WIS o DASCHERR 28 55 1 2k
O] (3R 2): EERA A ATERRAT 2-3 d B8
JRAE LA B =7 2T LR B e, e~



EER FLF2"AHhONEEIRIRRANHFRIT ST

#1 ERIREIBESIREMITIRAE
Tablel Assessment of experimental genetic engineering blended course
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Assessment

B i o
Evaluator

P2
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PEUTARE

Evaluation criterion
%) aluation criterio

TELR IR AL
HPE
Online
course
assessment

2T SR
PRSP
Offline
experimental
courses
grading

=

] 5
Video learning 5

BEVA

Chaoxing
platform 2.

FieBt S8 AR 4 1 95% LA RIS, BN AE 15 4 -
Students will get full score by watching over 95% of the video on time.

R AR 7 > P2 7 B H I e A R 5

Final grade will be calculated by average scores of each video.

3. WAAHE S URAR =2 1T 5 BURH L S 6 PN 2 R 27 ) 5 e S8 R 52
B BT AT 2 ] ST IE 155319 50%7F1 0% 4% o
Videos about experimental study must be finished before experimental course;
delay or unfinished of each video unit will be calculated by 50% or 0% either.

4. PABNERL e, S MAB AL B, —2R, A%
Bl i&ih Fo
Replacing others or helping replace for online study, once exposed, will
lead to F in this course.

ARG AT B DURE 24 0 B e S

Final grade will be the average of all the self-evaluation questions.

OB S B URAE 22 T 58 IRH I S50 N 28 BB ) 5 e e iR 52
L)AL ER T 27 2] BT IE #1543 1) 50%7F1 0% L4
Videos about experimental study must be finished before experimental courses.
Delay or unfinished of each video unit will be calculated by 50% or 0% either.

3. FMABRL B2], iER U AL B3], —& R, AREE
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Final grade will be the average of all the experimental results.
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LRI R, RBRIRIRE, SR LA, 100 43,

Students who attend on time and obey discipline will get 100 score.

SRS —UCHIER 20 73, RF IR 5 min LLE—UK1ER 5 7).

Absence will deduct 20 score once while late attendance or early leave
more than 5 mins will deduct 5 score once.
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Final grade will be the average of all the performance score.
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(k1)
T S NE RS
LFEE WP 25 ; MPEN PR FRIE
Assessment Elements (%E) Evaluator Evaluation criterion
Students treating experiments seriously with standard operation, detailed
record and expected data will get full score. Otherwise, scores will be
deducted after consideration.
3. AESFERELZ ARG, SEABRIEET 04,
Students showing no respect on experimental safety regulations and
operating illegally will not get points.
LRETIR SRR 40 Hom 1. ZRE SRR AAE LIk . SEIRES AN LR 3 4T,
gavE . ki 0 Teacher BT 3400 SR
General S54RI H Evaluation of comprehensive experiments depends on records, results and
experimental B presentation. Final grade will be the average of these three parts.
valuation _ental 2. SRCTEBAL. WA, AU RHIIC R SR
project design' SIS AR . WIS AR ﬂ_@ﬂgjﬁ%ﬁ%, B, BE
process, result Experimental records should contain specific, clear and objective records of
and experimental details, materials, process and initial results. Otherwise,
presentation scores will be deducted after consideration.
3. SEEGZALS AR, HEGEAIEE S, B0, &, Wi

Credible experimental results consistent with expectance will get full score.
Otherwise, scores will be deducted after consideration.

F2 HLEFIFROPWHEIT (U 2020 EMFZEELHBRET PAIFES A H)
Table 2 Analysis of online learning situation (take the study of document retrieval by students from 2020 fall

semester as an example)

AER 1155 55
Contents Mission

Online resource Students’ level of completion

P> SCHRA 2R i P
Video learning 45
Video about
principle of
document
retrieval

ARATE

Video about
operation of
document
retrieval

it I
Self-evaluation Chapter test
questions

P : 7.3 min

1. PERSERCR (RLZERTEI): 100%

Length of video: 7.3 min Class completion rate (within required time): 100%

SRR . 8.5 min

2. JLA%>100%0924 46 Ll 67%
Students revised more than 100% of material: 67%
3. R4, 120.57%+57.18%
Average percentage of material revised: 120.57%+57.18%
4. SERUTE]: PRET 2-7d
Finishing time: 2-7 days before class
1. RFSERCRE (FLERTEI): 100%

Length of video: 8.5 min Class completion rate (within required time): 100%

2. JXAFE>100%0 74 il . 99%

Students revised more than 100% of material: 99%
3. PR 4%, 154.87%+80.45 %

Average percentage of material revised: 154.87%+80.45%
4. SERUEITE]: PRET 2-7d

Finishing time: 2—7 days before class

RUH%EC 5 (87 10043) 1. BESEREE (MUERTAIN): 100%
Number of questions: 5 Class completion rate (within required time): 100%

(Total score: 100 points) 2.  FEii54>. 93.33+9.43

Average score: 93.33+9.43
3. SEHUNTEl: PRHT 2-7 d
Finishing time: 2—7 days before class
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Fig. 3 Satisfaction survey of experimental genetic engineering blended course.
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