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Abstract

Based on the “Five Activities” teaching model, this paper carries out targeted instructional design
and practice, taking “PCR as the Main Method for Obtaining Target Genes” from the Shanghai
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Science and Technology Edition high school biology textbook as the teaching content. With the
authentic situation of “the manufacturing of human insulin” as the clues, the teaching process puts
forward the key question of “how to obtain target genes in vitro”. By reviewing the knowledge of
in vivo DNA replication, a learning scaffold is constructed, theoretical analysis is organically inte-
grated with modeling activities, classroom participation is enhanced through diversified interac-
tions, and students’ metacognitive abilities are strengthened by means of multi-dimensional re-
flective activities. Practice results indicate that this model can transform the abstract principles
and processes of PCR into perceptible, operable and in-depth thinking teaching activities for stu-
dents, effectively promote the implementation of core disciplinary competencies, and realize sub-
ject-based education.
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B0 =B SAFIR A, ToVEITE PCR SEdfsist. Tk, #h DARFUERCAITTF il sh A Rl 2= B e, e
BNRIE S S HLRAE . BOBUAUTR M B EE, AR N R WL R A& 1) 4 k&% 511
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JR By AR R SRR BN[4]. 4SS A PCR AR P EI/R R, FEEBAE 5] B ERSEAN R B DNA
IrTEER, SRR T 95°C iR N DNA SUEEARIE . 55°C~68°C N FIESI Y514 2. 3) 5Kk & & . 72°C
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Figure 1. Partial sequence of human insulin gene

1. ANRSRERIRSFFI

5% 1: 3-G-A-C-C-C-5
5% 2: 3-T-T-G-A-T-5'
5% 3: 5-C-T-G-G-G-3'
5% 4: 5-A-A-C-T-A-3'

Figure 2. Primer sequence
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Figure 3. Student modeling works
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Table 1. Reflective question design table for classroom teaching based on metacognitive training

F 1. ETNRIIZGENRE R BB IR

SOBYERE ) XERLBCEIATT TCIA KNI
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43 F R LE AR Ak, ? K S 4
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6.1. ERUHBFWBHRBFHS

PCR HARKIBOMANE 5 G AR AT HOE R R, W “ T8l ” W ARG, RS PCR B
MRRFA N AR ATRAE . MR BB HCAESD, WA RRIR SO AR R R R S T,
FERIRIE A HARRA IR S S IR o AT 3 (5 mi 2 “ B0l PCR 719 AR ES 3R 3L 7 (M R 30,
G| YR SRR, RO TR DRSS R BRI, M BEOWE PCR 1510
RUIRBURE, R FE BRI SEBL 1 #0507 50 “ BOM B B~ B “ 2R R SR T Ee3E, semih e 1L
“CEOTRLT FEEREE, ARRAES) T S OB AR AR A
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OREE S M55 IR R0y 2L, JEE A RIRSIFEE 2 I H, RS2 AR SR e R . AR 25 P S 1441 PCR 5
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15, SPEOZIATROHEE RS, Som T /N R . BT DL R, S SRR AT T
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