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Preliminary Application of BOPPPS Teaching Mode in Cell Biology

Experiment Course—a Case Study of the Cell Membrane

Permeability Experiment
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Abstract Biology experiment teaching plays an important role in the cultivation of innovative talents.

However, traditional teaching modes in experiment courses do not train students in autonomous learning ability

and creative thinking. Thus, using the cell membrane permeability experiment as an example, this study introduced

the BOPPPS teaching mode into Cell Biology Experiment teaching, redesigned the lesson process focusing on the

student-centered educational philosophy, changed the model from passive acceptance of knowledge to active ex-

ploration of knowledge through increasing student participation, thereby training autonomous learning ability and

creative thinking of students.

Keywords biology; experiment teaching; BOPPPS; creative thinking; autonomous learning

AR — TSI PR R 22 A, HEA 21,
LA, B B SEI BRI SR A A WHRBL, XXM
FAEMBEAT N R TR AR mRAE
B IR A e b, ERARE M E L. iE
LA A 5 IR B ER, 2 T oK 2R A g Bl

ek H 493: 2021-06-16 $e52 H W1 2021-09-16

[ 5% B ARRL A 7 AR L B (T 5 31601130) B W (2R
*EIREH . Tel: 18987677526, E-mail: wxy5837@163.com
Received: June 16, 2021 Accepted: September 16, 2021

BRI R TS BT K
WL BCE U, LR 3K A0SR bR 800 A
MSHHOR B NSRS ),
SEBRIE W, BB HE T S AR
R, HET 5 0 R 0 DL 5 074

This work was supported by the National Natural Foundation of China (Grant No.31601130)

*Corresponding author. Tel: +86-18987677526, E-mail: wxy5837@163.com



Fe it 4. BOPPPSH S 5 AL 4 i A 4 2 S B 00 o B S P AR —— DL SRR B 95 1Bk S8 2187

B U 2 A o S e iR L R AR AT G S8 B R )
1B, T = 6 A4 23 2% ST 68 SR 3T B 4E 11 25
BRI 28 ) B, FAT 155K BOPPPS 227 5 X S H 2
2 i A ) 2 R S A6 TR, R A BB A 2 P
&, KH%& LML T, Wit 5P Mg A7, %
BOPPPS# 245 3 (1) 75 B2 4T & HL I A J5) LA 2
BRI AR B 5 S RE RGN HT 4R H 1, 3
B RS R T R, B A ) AR ALk
DRIEFT T RS A

YN BB M S0 (AN i) #
ARS8 0 rp— AN 28 L R A I S 08 . 251256 A
CL Y Mo M AR I M ORI T R 4R, B A S A A
SRS URFE R Shis i iX — B B R, R
RIS AR ol MRS IR LR T i n 45 2R,
e S HEIE AN RIS I 43 7 0ok TR R S R TR A
FIVR L, 5 Bl A P AR 0T S 1) 3o 95 0 1 A O B
ARG, RS DL B 728 PR S0 vl B 1E
R FUBOPPPS #2445 207 41 i A= 4 2 S 6 0 i)
SRR RO KT AR AR 0, RS — I AN AR
FRT RIS AL AT S 1 eE R

1 BOPPPSEUFIRABLA

BOPPPS #2452 U5 TN &= R B0 g 35l T
YE45 (Instructional Skills Workshop, ISW), DA X
FIAZBRIFNERE SR, X URFE 2 E B AT B Ak o0 ik
SR AEERE PR E A A, REFENZEX
IS W, TR IR BRI AR N T NN, IR
5N\ (bridge-in). #2~ H % (objective). HiIl (pre-
assessment). 2530 %#(participatory learning). 5l
(post-assessment) FIl & 45 (summary). #1255 X H
RIEZEW e YE, ik A A L3RS 5,
T SN RE B R 44k . BOPPPSHU AR
& H AT &2 e i —, TR H W BCE
KA D SCEAERT, T2 2] ¥ kiS5 R
TN A G N Sy € S 1 2 51 el D R 2/ S ST
(learning-centered)”Fl“Ji -2 2] 45 B ZE (outcome-
based education)”#( 2~ H &

I HE LT, BOPPPSH AL AL X i 47 AN [F] 25
BRI ERFEER 2 18 Y, (H A2 5 8 B AR AR AR B H
BOPPPSHU AR RN 3 2 AN, e OR vl g
SDAERRZE R, BBV 2GR H RS, FIi,
T AR URAR B SR B R Y AR AT I A () TR B . i,

BOPPPS #2745 3 7] LA B I UK B B S R 43 il S
ANERTE, T SE IR A 0% H bR . 1K BOPPPS#
S R AN [F) S (LS B 5 4, ) R
SO TR DG T PS5 SIS IR FR I, S R A
BV HBCMHE AR, RAL LS54T, Rl 5% B
77, WNETH _FF, BOPPPSHIZSANEA I 6] %
FETER, A B ST i R TR

2 REMEEYFSIRHFRNA

& 1, VFZ B AR A AR 2 e, SN
HALBIR TR 7, 1S9 R I B 19 21 2 s
WIS, BUEAETTE EIRANEIE, SEOGH A
FE 58 RS54 2 I A T 2 22 I B R IR =2 3 ), A7)
ANRES ST 5E B BNV AR S e TH AN S, 2 R E K
FA AR B R R S 2 R L. H R R
FESIG AT LA /NS N T, IX RS P R R
BAEE D HEVER, (UESINZGAERREA LR
B BN, sels HA b LT 4 BUT IR,
A REAT S B AR AN LI R T B S AR G A A
DR, 38 R PR AR 0 IS AF A, T BUA A IOGRA
R, I ERZ QIR BYE 77, W B SEA AT
JE VR S R A AN AT Bl it . — e
SENREZS P S Edu N s I AN M vl & e SR
BHERE TR A SCIR W THRE T HEFIPE S GRT 4k RE
TIRESLIG B AR R LT, RGETH 296 B e AN
PR, B 9m A AR I S 2D R, T et — A Y
RO, Mz, ESLHLENEHT A R IR, SR
F U BAEAAT o

3 ETFBOPPPSEFEAMHFIEIT

HEF DL RIS S G R B A R
S0 25 A e A % R B A Rl 2 S ) T AL
75 137 F BOPPPS #0524 11 40 i A 40 25 5 B 2 o
S JARE AN FER I S0 Y R I B, RS A
S () A9 5N B, 75 43 T 3D 25 2 11 2 ST R
FREE S G S A, MR S F I, S
W7 S, SO, LA S 4 SR I R R 4
AT, B &R . fEIXAN SRR, 2%
PETT A4 £ 0 1 2R S S R0 1L, A B 2 )
s, EAT SRR AL RS, M T 2 51 2%
#®,

T LA Sz B 2 25 <0 B 1 95 3 ek S B



2188

OB -

i, LABOPPPS# 5 45 X{  BL il 50 v B ik A%, R
AR TR 2 0 A 0 2 B A P SIS R 1 S e R
3.1 HiM(pre-assessment)

R AR B AR R 5 K, B
2O ERAWAE. BRG] SEAmd 2
B RIR IR, P AR R BHE S A 3T R
2, BEFRHE FE R, DL B0 R A 1
NG, GEHRUA A]

TERTMI BT B, BT AF A4 Rt . S H B .
HEOCIRE TR B HCEN A TR E L A RN,
RAGVENL, 51 S 24 M s AR 5E . ARG A S 56
W2, BOMIRATIE S 8V & FRA = e, 1
v —: <25 G 20 AR v B RE S R E R R, DA
— AR G i D 45 35 A T RIS 1 7 3 AR L
LI S B AR AR D, B AN
AR A T LI IR o RN 2 L A A, (R I
R ROZR M A S IR R AR S A, 9,
| AR AL I AL S B AR R B IR, IR 5T B P i Ak
NERTER . HMEE, KA S PR RE £ 21 4 bl 1% At
AT DR o IR B8 TR B ad i =y SN
4if, B A By EER NS T s L
BT EShiEiIREEZER RS T). fElk=:
HER MM NG o VAN M5 52 1) 2 2 A2 %)
LT 2 L R ) B AR . A I I R AR I 4T 4
PO, 2T 2 s H AR, B R AR SEE I A
2%, FAETC] Ja B Re e i R IR A S . Bk
= RYE A, BRIl sk, N R E AR
ARG R R . Bk, SEER Bt SRR
T PRSI 45 IRAE N A o T I TA) R0 2% 4 1) PR
], AN REORUEFT A [F 22 8 e 2 5 B S ie e & TAE,
DRI LG AR A O o] DA A 22 A 8 4y 1 i S B v 46 T 72,
A0 FE R O ) S5 B A ER A, JF HAR AT 2B LR m AR,
— 7 T °] DASE Ry SIS PRI BUERCR, 55— 5T, vl LA
BUR 42 55 B A A .

3.2 S A\ (bridge-in)

AP AR R B A S S R,
RS AL

T 5 A O 58 B0 < F ik IR ¥ T X 3 B
25 B 40 i P DNAFIRNA F He > SE I8 A N1 1,
UL b 15 B 4 5 2 T DA 2 sk 4 R SR N A i ), R
FEASAZ BT (4 5 A BE % ) b e sk 4 i Joft J i N
ST M, £ RS X ) TR PR E M R A R R, R

PG PR S i 2B 2 EL K 481, SRS B AR AR
AR N AR AR A I B M i S, iR
Aok R b R 5 Y 3 ST e ) PR A, R R
AR b8 5T R A s ) A, )
12 9 20 B A i i S R A O A E I N BRI HL
YA S 40, 0 M AN o R] R
3.3 B#r(objective)

R HE PR B BRI IR E
WG (0 B Aok DR AIE BUM 207 W R WA 5 2047, A
HHEE B ORI ) SR .

T A B ST A0 PR DA T T R )
AR R, JF REf A LL4N M M. B
7B bR: BEWS ARG AN [F) 1) BT E N0 B 10 3k 22 e,
W 25 78 N B W s R 2, R R LS g R
5 H AR: @SLEM SIS — Bl UK
Az 2 S MR AR TR
3.4 B53: % > (participatory learning)

2 B E o 5 N ™ N R =32 S Ay 7 VA
Z 530 N EREFR, R R R AN, &
I3 S 45t o S 45 R A7 AR ) RS, DA 20 At 5
Fo

S AECHT I 48 e Bl H 27 AR R % v B
TRLLGH M L FORE S, SR, X T AR S5 261 F 1Y)
PR AR A 22 5] A4 i AR s I A ]
ST 2T 20 B 75 A V5 00 R X s ), 2 AR R T
R R GER) . B, FEEd<s 5%
2175 AT R N R R o, B AT B A
figf e e S5 R . FE I U 2T A0 9 ot R A 1) R DRI
AT DA ZL A Al TARIB VAW S5 R = 1B T T
AR TIN . R 2R B4R T ANFZE
TR Z 7, A s BEAS [R50 5 e 20 40
i L ) 22 S 5 0 o o a0 L S 1 3ok 52 ] 1) 5%
A, BB ZLA0 MR N AN [R] ) SE E  Hh , HT AT
2 L B %oF % MV B 1092 0 e I AR AE 2 e, A 1)
WAL, BHRAGE. MBS A% 5 =
L P BB TR 2 T BOUR SR, AT A 400 B A 1)
B R RO, kT3 BUK RN, ARz, 40
BRI 2, 51 EE v AL, T 20 200 it A 2 3 i e s ) 0
DA A7 o 2 aod 00 L B2 s T DT, AR 5
VA LR LIS TR) ™, 2 AR T RO 45 7 AR R AT A
W .

Xf T A i 2L A0 P e 5 R ARV AL, A AR I



Fe it 4. BOPPPSH S 5 AL 4 i A 4 2 S B 00 o B S P AR —— DL SRR B 95 1Bk S8 2189

®1 BMAHEMERRZFSHERPHRMYE

Table 1 The hemolysis of chicken red blood cells in different isotonic reagents
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