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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. 2 Online materials of experimental genetic engineering.
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Tablel Assessment of experimental genetic engineering blended course
WEOEE  WEAE DR pRpA S
Assessment Elements W(i;)g)ht Evaluator Evaluation criterion
TELGIREER B~ 5 HWEVA 1 RSB R 95% L, EINES, A 18
GEE Video learning 5 Chaoxing Students will get full score by watching over 95% of the video on time.
Online platform 2. HUHE 4RI ] 72 73 B e A S
course Final grade will be calculated by average scores of each video.
assessment 3. WAL SEG TR 22 i 50 BUAH N SE 50 A A ARAA S > 5 Ja A 58 ik R 58
)2 NI EATE Y27 ] ISTHE E #5531 50%F1 0%HY 84 .
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. HANBRL By], BB U AL ), —2R M, ARE%
B EGTA Fo
Replacing others or helping replace for online study, once exposed, will
lead to F in this course.
SR 50 HEYH 1 AREEEE NSRS B0 A R ST .
Self-evaluation 5 Chaoxing Final grade will be the average of all the self-evaluation questions.
questions platform 2. WhZBT7E SR PR Z il S8 UM I SE 86 N A AT~ 5 @i 5 IUEUR 58
ARSI R TT 27 > ISR IE W A7 50%F1 0% 1841 o
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. RAAEL o], sER U AL o], —2R 8, RS
MR ETA Fo
Behaviors such as replacing others or helping replace for online study, once
exposed, will lead to F in this course.
TEERT 20 B 1. ARG ARSI AR VR B RO 5 e 2 St
(flk) 20 Teaching Final grade will be the average of all the experimental results.
Analysis of assistants 2. N STHIITE LRSS AU s A T
experimental Grade of exercises is evaluated by number of critical points mentioned.
result 3. EEHS IV AR E R AR PORIN A . BRI sy AR ST T,
(assignments) LR HE L SRR AL L M
The evaluation criterion of assignments includes material, writing standard,
independent thoughts, etc. specific criterion will be announced.
LTIk IR E) 10 Bh# 1. RARURARR U, ARBFIFIRS, BRI, 100 43,
RSP EE  Attendance 10 Teaching Students who attend on time and obey discipline will get 100 score.
Offline assistants 2. HRFE—RFNBR 20 43, RFNE IR S min DL E—IRAIER 5 5.
experimental Absence will deduct 20 score once while late attendance or early leave
courses more than 5 mins will deduct 5 score once.
grading 3.0 BRE EAESFIREZSHE, W52 ISRt N, —Ik9n 10 73,
Violation of discipline or taking actions unrelated to study in the class will
deduct 10 score once.
SRS 20 Bh# 1. FHAETRIRE R B0 TR R A ST
BB 20 Teaching Final grade will be the average of all the performance score.
Experimental assistants 2. ARRSCENEXIRE . MUEERAE . IESRPESE . BURST A WU AR
operation and ™, s
attitude
(1F4E)
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(BEE 1
WmEaTE  WERE DR A T
Assessment Elements W(i;)g)ht 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. ANHESFEEEZ SN, SEHEEETS 04,
Students showing no respect on experimental safety regulations and
operating illegally will not get points.
LA SRR 40 Hum 1. ARG IR RIS . SRRARAI H LR 3 N,
govi b SRi® 40 Teacher  BUPMISMEOIERZNLE.
General HZEHE T H Evaluation of comprehensive experiments depends on records, results and
experimental o presentation. Final grade will be the average of these three parts.
evaluation experimental 2. SEECSEN RN, VERE . USSR IO SR SEI N AR . SRR
project design, SEEIT AR . WIS IR . IR BNERASNEy AN, BER .
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. SERmARS RIS, HEGETER R, 800, S, miEmoa.

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

*2 K EFIFANDINGEIT (UL 2020 FREZEEXMEEZTPHFE I /M)

Table 2 Analysis of online learning situation (take the study of document retrieval by students from 2020 fall

semester as an example)

NZ 5% 5
Contents Mission

TELR R A SE UL
Online resource Students’ level of completion

ATIE > SCHRAS 2R S A
Video learning {47
Video about
principle of
document
retrieval

SCHRES R
AL

Video about
operation of

document

retrieval
SR BT
Self-evaluation Chapter test

questions

A . 7.3 min
Length of video: 7.3

HUBIRTC : 8.5 min
Length of video: 8.5

1. BERSERCR (LERTEI): 100%
min Class completion rate (within required time): 100%
2. REAF>100%MFA ] 67%
Students revised more than 100% of material: 67%
3. FHRAZR: 120.57%+57.18%
Average percentage of material revised: 120.57%=+57.18%
4. SERUNHTE]: URAT 2-7d
Finishing time: 2—7 days before class
1 PREGER (UERTTEIA): 100%
min Class completion rate (within required time): 100%
2. RAF>100%MF4 Ll 99%
Students revised more than 100% of material: 99%
3. PR A%: 154.87%+80.45 %
Average percentage of material revised: 154.87%+80.45%
4. SERUNIE] . URHT 2-7 d
Finishing time: 2—7 days before class

BEEL: 54 10043 1. BERSEREE (ERTHIN): 100%
Number of questions: 5 Class completion rate (within required time): 100%
(Total score: 100 points) 2. 84 93.3349.43

Average score: 93.33+9.43
3. SEEATIE]: PRAET2-7d
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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