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Abstract

Synthetic biology has emerged as a hotspot in global research and commercial development, prom-
ising to drive significant economic shifts in the future. At the same time, synthetic biology is a highly
interdisciplinary applied discipline. Therefore, it serves as an excellent curriculum carrier for
building the integration of “specialty and innovation and entrepreneurship”. This article adopts a
dual PBL approach, integrating problem-based learning and project-based learning throughout the
entire synthetic biology teaching process. With student-centered, it focuses on cultivating students’
innovative consciousness and ability to identify and solve problems, and constructs a three-dimen-
sional teaching network that integrates “course innovation, specialty innovation, competition inno-
vation, and industry innovation”, addressing the issue of the “mismatch” between majors and in-
dustries.
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2021 4, EESBIIAT Tt B R EQF AN S &) FFoaif “HalEank s g 5t
FANA R R [1]: 2019 4, EESHEAAIT OST MR G20 E SRR mie 2019 41
AV TAEREEDY PR H AN E SRR TAEE Rz — & “@i LOls” RrtoRiaik
27 [2]. TOIRE K T E S AGE AN BE BATIR RS, TRV T AR B IR T B RE R R,
T AT BRI N 50087, 0 RCR AL S QD3] [4]. T AIRE 2 m R @A E DL E R R
MO FBE, R m A s I AR TE T AT AT Q0T QD RE 70 I BB LR AR (5] A AP0 LA FH 1 5
. TR ERS, i N TR F e AR R P AT AEY) RGURMR R IR . PPRE, (@ AR EE
6] [7]. & TARAEYFRIREE MBS AME, ARRETERIEG TR S8 H AN E 5K JE T
[8]-[10]. ZZHi %5 2020 FFHRE TN : Ak 10 & 20 4F, RIKAEVETRERIE 2 HE 4 Jie3E6[11]. &
SCOAE A R N A, SR PBL #UEE[12]-[15], HRAM TR LWL RS 2o fit, #
i CROIENS . TRIRE. SRS PERIRLE T BN ECEEN Y, SR A AR O R R BE
2. AREMEEURAREICERRR
2.1. W PBL #HEERRIZEAM

LRl A RN B AR SRS QIR . Rk, ST TFIFR L aImA BeEimeE, AR L,
AN SR JE — LR LA, AR SE R ML R AR A B R 2 ST RIS A SE I B B Ut 5 e, T BT B R
it RN BRI LA E 22 . AT A RAEY ST 6 FWIFR, AT C e TR S
ML R SR TR BRI AR AR B AR AR A RN TR — R AL B R 5
HFG SE SAED A S0 . AR SEEG . FE TAR SIS . AR B TARSEEG . AR S o) 46— RIS
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SRR ST DL AN R RIRAE S 5], R QA S A — AR

A B R A SRR I R 25, FE e B S AR RS, SRR B AT
SRS (R 22 0 AR L), T S N (R0 BRI ) . ERAEE R, S RE SR A
PBL #7 Uik, B LA2EAE 52 IR H 3 2k (Project-based), T Fl — M KIE T ELSC I SeBim it Bkl T
HOTRI I BRI, B0 00 H 3 E EAT IR, HET S5 S B 52 iR H A 7K 5
ko FESEROT H M RE, B AR, SO G AT %0 E (Problem-based), &4 HE T H
[ 30T S R BRI AR, S B AR 0T M — B i A s — SR T

22. REMEZSRMAHRERFERF

BRI S IR B AR, B 1 7S SR BEZORNR, EEERAERIRERSE . kA iR .
B RAE R AR AL IR B N SR, AR G REY AR R AT, BRI
F-RIRE. GG L ARG AR, RRENECE B EN: 1) BEARERNES, 7R
Ve R BEFS D5  Jr A R, SR AEYS TR, UASREY A SN KRR 8
MR GRE 23], YRR NG R AR, I R BHT YD LR AR 1 HE R AR
H TR AR BE AT X BRI BEARBE ST, RGN EERE ST, IFIR A B 2T I 28 (2) I ATRAR 25T,
TESCHRIRER . T IAnE, STH SRS, PPT HifE, IUH BB AL RS T5E XM
FN AU, BT EE A A A 25 DAY SO SRR K g R AT AR e R A
FIFFSEREIR . PRERTT R AE YA BAE, BEAR IR I EDNLOME, JFREAT R AL TET . (3) AR
2, BiRHAERK LW SR QARG &, RESE S BT 5 ICHR, XA RRAR ) S AU 2 TR (] A
BITT RBAR,  BEXTSA T RAE AT AT LU, IR RIAT (K7 AT AP SR IS BUSE BRI RE 1. [
i, L QIR E RSB AT, RN BBOTR, BT T8, RN Lim, &
DU MR A P S B AFAE A R R, B R s A R AR BE A . RS A2 TR,

2.3. WEMEIREEZORETNIEG

WA BAR B R AR 2 X BOEN A DLEPE L] . ASIRFE HCE N 220 NP KR B :
PR EL RS AR AL QIR A S BIE 3. WRARIERE B S AR 3R A R ER . AR R G
BRI SERIE R . A RED S SRR . LA RAEYE N R, GO Eh A Se S sh
FEIE o1k, FRMIR A 15 ki eE g 2k, DLREIAR R R . Bk RA AR (A e
Y S8) [16], BV HCEARIEEHE T E K MOOC (A M) [17]. IGEM B [18]%% . BRFEH %M
EIFREVEY, BISF RS 60%, HARAETH St 7 40%, SRR AR & EAE(20%): K6
THR AN IR B TH B (40%): FRASMIIESICE + FEANCHR: TUH BiT(40%): WHTE + I
H s MRIE AR O 5 TR, il b A8 B R IAR GBI X)) S, HEw s R~
PEZ AT VRN
2.4. WEN PBL “PURtE” BIAIEEEFEER

Br 5, IR RE KRR SR, (5 H AT LB TR NA R 5 7l /5 5RAFAE RO 22 BB 4
T HL AP ARSI TRD RS, A i 22 B #4 ) T BEREBOR o BHXTIXAIB DL, & A 2RI E A R T,
BRITRE “UREVEL S . LOIRG . FRQIRG . P eImE” , B “DURhe” #oa, 1T “% ot 4l 7
P3RS, RSP Ek 5 ENYZ AR SRR 2, DTSR o b 5 7 b i 1 6 1) i (AL & 1)
(1) R AR
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Figure 1. The “Four Fusion” stereoscopic teaching mode of double PBL
1. WPBL# “PURhE” MAHFEAE

(2) FFEAE

B MRS SCREEASET G, MIEEE 3C QIRHF T 6, N “Lalis” MERG. Mk
BE AN AR G 3%, B ROVRAL, BT “IUEE T LA HIEE, FERAE=KR
A BAAER-TH A AT H LR T, 4 BTH =778, ILRC), IR Be. R=HEIHm .
NEE B B AERBE ) BB FRANE — BRI AL, BV AEREAT L QI & B Rl R b, il #54 3C 6
FTHEET G, ARAENK=T G, EEREERITEIBN, IFROVHIPTERTER A eDL IR, FFEREER —
HIBN,  HZ e R S (Beit).

(3) KAWL B AFEL

Forhar TG R, R “BIH 0 e gk, HIESE “WUriiH 7 — “BHH 7 — “fgoiH 7
RAHAEL, SRR, I TR, A Z IR A AR, PR R AR R
RIERPEE S S, TAZICKEIR, BN S RRE 5. B, R REET NS, IR
PR, MRRIEAAENI, BEATEYE. Gl a Ry~ 3k 32 20, BHIRTHR 16 220 (F 7 ).
AL 16 S, UREESEIR B W URAN I, XV IT R i “ AR RN ZRit-R) 7, RIS 2 4.
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(4) LI

AR A2 HEL A BOF AR, WO AL BIHT RN K T6 A AR QM RE ) A Bg iR —.
WHA MR- &, HIEILRSRaIE G 22, FROIR ST RIT Tk, S0 if)s,
TN TR, H T2 R R R SR QIR S 3 . S b I SRR R H A5, —J7 T AT RORER
o SRR A SR IR LR 53— T T, R SR AR, SRR AR B YRS RE S BIBAHZ S M.
PORME A 5B P | BOR RS AR RE 015 B 45 Ar B 7R, 10 T2 20 N A AL B Sk SR #8522 FE T -

W RIEE, S5R0IAE 1A 55 E A 60%LL b, FRAEIETF 50%. 2023 AL FE Bl
EPE G ERIGE 11 0, Hrh AR & A E B AUR SR IGEM 3 RA [N, UIARA N
¥, RERAXRILAR.

3. W PBL HFZERIRIEBFRERITFER

LA 2024 SEEFFN) (CERAEYY) JFREEE Y], RIRA R RS EE VR AE S sC R, R
AHARRE N ENEREAE 3 JERIMATE, IFX AT A AT IONR, 3 JRIFE RS, 2 &L EAR L (4t
TR NETD), 2 IR BN, 1R, 1K IGEM &R ITH 70 = 51t . ZiG airid e
PEERMALGNEER, 45 R BoRURAE B AR IS R 7E 88% LA (4 1), KRG RIF. &5 4500
BRI W8, DOMERE IR B SRR AN, AR R st 4R & A 21
HEFIE, fefbis o A 2RI AV TR R 2% TRE M AT IR A Akl Refis kT
AR, R SCER A B s SR BT, T AR TR U AR, IR REIAD AR HHAE
VAYE

B 1 ATLEY, =MNRE RS, RFEEbR 1R AR AR, X RLURFRAR SR AR . B 7E 5
P W T RSN, X 0] B8 BT 5T 1] # (Problem-based) (1 & X P A R E A 55 AN 05 4T, RIS o)
SN AT PER R RIR A AL, BB A SN, SEORREHAR 1 B REEH
bR 3 KRG DL T, X SR AR URRR AR A £ 15 B0 I g ok Sk il R e 7, X R WTIE I XU PBL
HEAEN TR QIR A IR B R A R

Table 1. Analysis of achievement of course objectives in “synthetic biology”
F 1 (EREYE) RIEBIRERER

SR N 5 IE A (%)
RIE H AR .
WEAE  ESem WAL WRH R M
GBI SRR 4 e | BB HEE W R i BEIEDL 1D
O g TR g
GRS
WIEHMR 1 (2.3) 30 0.9 0.9073 0.8 0.88 0.8815
R E b 2 (4.1) 50 0.9284 0.9 09 085  0.8991 0.9011
WAL HAr 3 (12.3) 20 0.9489 0.9153 0.9355
4. INGS

CLOIRA T BRI S, A S AN EEIRE . ek, AR, AEEE, ASFEE
REBIR & Gl B URAR A AT 118 2 IRZR(3]-[5] [19]. ASCHRIE & BUEY A IRAE R £l SRAIX PBL ¥t
T LIRS IRFE A, BICAI H AN 2k (Project-based), 7E101 H #EATIE R, S8 1) B3k AT FE 16 A0 1R 1 o
fif#(Problem-based), PAZ=AEJyty, FEAT K EM BT S0, B — KBS #BEHE TS 4L . BTk . PPT
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JEIRERTT, FEAERBEZHHCHIRES, FIHE L RRET O i kin B & R 15 2 B
Tt FEEIRE R A QIR BN I A Rg iR —, M TE AR RAIR S BRI, AL
FER TN IEH R BRI 2), Rl H P& AE TN IR H IGEM & 5 2 E [ QR B4
Qi FAAERBS SR, DRI H Bt oL, X5 5 AR a 2R H 22 RHREEAT 8%
I P8R e S B T e FEE — 0 7 A% 0 IO B P 2 B R A R | ol 0 A 7 S BB R, X R
BRIR G HEAAELTRAIGRME T JI30%, RN UIseit e 12242 i R e e

Table 2. Awards received in professional competitions in the past three years
F 2. E3FEBMEWLTIRIRRIER

RIS 2022 2023 2024
FSE2 3 3b 5¢
B 3 7 6
Mt 6 11 11
Ao [E A AR ORI IR AL DR IKER IGEM & BR&%; i RERBRERAE IR IS,
HEHE&mHE

2022 FERLHORE: 3C UFHF T G 2021 EREHUIRE:  “HREME” LOlEE T
PRV BB EHEEAE B ATH « AW TR L™= 2 & 20y B AR IR R 5 92 (W H 5 : DH1051102).
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