Fazg HIH
2022 4£ 3 A

L7/ B
PHYSICS EXPERIMENTATION

Vol. 42 No. 3
Mar. ,2022

TEHE:1005-4642(2022)03-0047-05

Fhr

o RAEFE X

%

SEAE S AKFEWIESIS BOPPPS ¥ ES LK

e A S 7 N

(BRI k5 PR HE L, HE £ 430070)

OISR COID) &2 € R T SRPUNE S/ B R vk S € R RS I iR AV I O T S e S i EiY
454 1) BOPPPS Zop B, St B A B GZ TEAR Y SE R IR 2 ) A s FE B N b A A A AT A IR O
WU T B rNERR LT 20 HER AT R A BT M A R SEERER W] S5 5 B K ) B S
BOPPPS Z2f MU 4 8 3l 124 A2 2T 19 B3 v 5 Q05 1, 908 T i 2808 L RE D 3 R R R E AN BAR R T

Al I8 5 TR 25 49y B S 1 R
XK #217 : BOPPPS Ao lE 504 & s TT I oy
HE S ES G642, 423 SR DA . B

R 0 B ST B8 DR 8 S5 AR e 0 X 2 A
IRt LR B Ry S Al PR 22 R 2 R
SCU 5 1 A S IR B RE VIR 1 O . HEAE A B 5R
PR HA R 7 L R AR S B RE ) B SR
(1% B LA R S B B 1Y L 0 TR A AR 1 £
R B R A W BT R A S SRR RE T HA
FEEFI .l T ARbh I A i Al 52 56 282 3 3l A7 7
PR 2 [ B 7 30— 1 ] L, TR o 2
SCU o D AL JF SR R T AR H AT
AFE L ORI BE A T i 2 S B 2 B 1 A B R
AN B AR RE A RK X ] B85 DA A 328 3 4 B
S 0 I AN DA TR B Y 02 B 2 I T A
FUAIE TP FO IFH 5T 1 #er B U
JrEAR T 8 BRI G e R ey T S
DG I 1 52 36 0 A A R A AT L SCHE s T e
LA R R T S AL Zoute. 4
(IREPSE I NV IR & SN TR i3
AR A K Bl il S 36 02 Bk — 20 SR T L Y 6
Rl I3t o 0 A 5 B8 0= M B 3t i 2 B2 AL
TE RT3 T O3 i | 6t b R T AT R
) S 0 2 P A AR SR a0t — 25 T

B T ARSI A 1y TS 06 TR AR 19 2 i B
AR 3 8 A7 Y 0 [ L, PR 2 78 70 W 4 DAAE

o7 H 81 :2021-06-12; £ 2 H 88 :2021-08-16

DOT:10. 19655/j. cnki. 1005-4642. 2022. 03. 008

OSBRI R S g TR T S IR A
BEGRIFPE I T DL O 18 E SRR TS A
TSI SR e O P VU R R
A AH AR, “HBE N THA AR
SRR B R A BT ) T R SR AR A i S
S RE Ty B SR R LSS L B BE L WF ST L LT RE
T3 AT U A 73 1T 5 ARMBE R Gk RIR
S5 S B AW AN SR T T g o U
WR7H 1T R T IR 0 R B RE L SR AL B R IR
JEUF SE BB BRI 5 — B G R S ERH R RN
BET ALK, M ROT R #o AR R
W HAFE BT R PR L N A R HE O
2R AR G 27 2 B A i B A
REASME BT T 1AL

1 HEXFYIELRE ESLLE A/ BOPPPS
#HERK

BOPPPS {2 55 7 J2 b 56 &5 A2 B B2 s K5l
AP ESZ B Z — R = 1A
HHLE P I A sl A BOPPPS #oa i 7
B2 o #4351 A (Bridge-in) . H #1 (Objec-
tive) \FJ | (Pre-assessment) . % 532 3J (Partic-

ipatory learning) ., J5 ] (Post-assessment) 1 il 2%

EERE B MA1981—) Lo, WIALIR L AR op Rl R 2 B0 2 B ) B AR 200, T D90 U7 1) o e RE R MR B E-

mail : weiweil 981 @mail. hzau. edu. cn



48

L/ S W o542 #

(Summary)6 EE 4. BOPPPS #2451 #1 19
Bl — i e 2 2 5 R R
IF AR A 2 A= 10 B st A5 L AR 38 Ji5 82 1) 202 T 3.
XTI R DL SE B L B B AR DL 522 R
2] A RS B T A 9256 DR A M R S
4545 11 BOPPPS Hog b 5, Xof i ik I il =X 52 56 20

i FATREN B)

e e 1 ...............

RN ISR A B S R B
URFEFE 70 N HE SE 45 RIG 2R 207 IR 05 5
JheE RS S 5 R e A B R AR RE S
Zfy A PR SE SR I A AL RS ) B S R S
4545 1 BOPPPS Zop iU AT 1, &1 20 (8 52 4%
HER R SR 1 8 i AR AE 27 1 4.

R wa

HHMAsERmE (2P)

L TR

BEERAE, TARHE (2P :
v I

SLIRFE R (2P) BREEEEE (S)

FET ) S W SLH TS (B)

WS b I8, BT SE RS (2P) g EMGEES (S) g

L WESRAR O

EHBREH R ESIIIE (3P)
BB QTR P |

FETR =T 5250 = SEHIAM S a8 (2P)

r =
1 1
1 1
1 1
[ ]

BT RZ W3 9050 i 52 45

1.1 3IA(B)
A LS AR R A SR 5 S TR 2R
B 58 O B SR )L PR 5L AER Y SR A
“PER BB 5] SR AR R G B S
Ko "AHES A I 7 o8 . o AR I R A F B
P I 3t AR A5 R 1 5 ) BT COF DU 4% IR AR )
BLYERLINS N 3787 WRAN N E &L (BN A € TR L
T IR B TT A S O I A BT R SR AN
[l 5% O 5 B 07 5L e A B R BT S g R A S
£8) i 5 W BB SR, A Z ] AR
(] ] LRI B A7 51 5 R ) S8 3 5 S 8. BRI
S 3E i LY R G o AT LABE I BE i A 24 h
SR B LR E RGBSR LN A, A
W 26 3F- 15 A 14 150 >0 RS 0L A4S 1 AR 56
FHEE & 1] DU R 46 0 70 52 56 51 5 ) At U AR
U1 T~ ROR
1.2 H#x(0O)

A TS R B TG T R A U S 5 Y
TR HAR. S H AR IS MR H bR BE S H AR L
LR SN E F AR, Beoh . BIBR 51 AR5 b i R A%

411 BOPPPS # 22 ki 5t

TR ) O ] AT A Sk R A SIS 43 1 2 ) FE A
1.3 ®/riM(1P)

R TR AETE G AT 2 O g
STk R AT LS AR G 58 R 5 AR T I A
TE RS B0 U B I B &t KR FUL0 S R SR Y
FLL I SER BT R G — B A R R B
=N o8- SRVA Y N5 P LN B AR W 32 = 1 BU AN
EH. 58 MR A W) BES 5 B w53 Ah R DL
RO R 52 I A B A% 2 AR A A 5 R SR
B v, A 40 Bt AL Aty BB 48 A 2 A2 AT 55 ol 3k A BILAC
HE T AR, DLHOR 75 A e AR i S A ) RO
1.4 £53:%3(2pP)

PR SE G S B R Y L 2 AR AT B A Y )
HERS G AN SE 0 5, 20 g | 2% AR [ 28 SE 3 1) oK
) R TR e A D BE ) L A7 2R B 32 50 BUSE B R
38 5 W5 B0 42 L S W0 o R RS 90 R B L o i S
B PR AR 4T
1.5 JFi(3P)

S SE RSB I L O O 2R R GRS



#3 )

T 5F R SR EE A IR B30 BOPPPS 225 #5204 5 92 8.

49

BAR ATV 25 5 B 0T BRSPS

s e
5 1 S R 2 3 ORI
1.6 RZ(S)
VR 257 02 R SR 52 92 0 4 2 e 2

AL LU o 9 46 8 £ 5 [ 7 2S00 0 47 52 i 53
AT R e 2T A48 B S AT A O 2K S

BOPPPS 5245 #27 4xad e 5 45 5 1 5827~
PRI FEOY KA T A AR I 2% 5 o 45 AR 2T 1Y
DEF s M A 58, SE A L B B R 5 S
HA VR LA IF 13 BOPPPS S50 #2414 4%

BER A AR

AN IR AR RE 1 B TUY 19 e UR.

2 fIE“AB.BFE.ERAERHXED
ELRHFRRUABTER

DRAE N A ST S 5 P 9 15 G 4y BE S 00 N ¢
HUEARZR AT A BEAT HHT 0 28 R SRR A S
119 S B0 BILIBE 28 R ok L A T A 6 - JF
T e A PRAME R = R SR (] 2) L i f 15
SRy 12 AL HARBL A A A HLA
USMIILECEET SN

[ttty 4 |

TFIBCA RS

PRIV ENE 23R

e wees| D] [
[ |

|%%

@%mm\zﬁﬁ&m5|

Ty rm—— |7t it 9esh | ters g R w5 50|
Y
[emanm st KRR
B2 RIS AL 1 5
2.1 A UEIGH 1Y S0 5 5, 27 A el s 2 4 BB iF i H

SRR SE I N AR S A TS S PR AR AR R S
PR B R 1 R R T B AR S AR B IRk
H RS — 2 i 2 BB St . ik AR 4R
18 FIOGAA 19 1 8 FOAT 3 B 58 ) 1 428 0 Ol
FET i BRACRHSE (9 R 941 32 A2 1 = > BB A
HFIE B8 T ML AR T A4 kL 52 BUX A2 16 5 5% b W)
B I A0 B K B L G T
T I RERT 5T KB BT R AT H AR T SRR T2
B N2 IR IR P RS AR AR S Ll 2 A L A RE
WSS B R AR, TR R S T S
2.2 BE

i 4] 49y B ST 0 R S S R ST B 1 RE Y SR
Wk ik A 2f o] RGN SR TT 5 - B DR AR I 36
AROME JEE . 81 s S A S Bl AR B AR WF 5
B BER A A s © 225 B Y 52 5 B RE AN U L it
S8 G L OB A I S E A R A ik AR B
iz M Z M5 kM T BBl H Y. S5 AL
FORSEE B RG24 P LA 't 2 A0 I 3l e 2 19
P 3 BESR A A B RO S LI Y 5k AN B 1Y
it LUK EDE 2 S5 i 20 H Y. DRIME AL
B i QB ME S WA R ) TR T A A 25
18 222 BHRVR 3BT il DR S B TR R FS) RE g O R

14 AR 7 PRAT . ] K SR T I A A T 5 5
AR VR A 48 1 e S g R L R CCD g
1875 18 R SR B - R ARAT ) KA R AT B i N
TR E S 56 P 7 5 AT Pk A
2.3 HA

JE SR N BN S BRBE T LBk 2 R 4E 1Y 4 T
YRR s AL S 30 28 5 L lb R 8 L s 2 DR AR Y il
B 4R S R X R 3 VL RE 7 . S B B S
WA . N . A Al 2 e A e S8 0 H B2
I 5y B A [ 00 R LA AR L R R R
w7 — SR AR S A — R R SR
il T B A S B A B 2 MR S I H A P AE
W AR 2 HE S0, S 56 A DA BT B A 2 S KL T S 1
L3R L5 AR B ol 22 18] B Bl 5 ik 22 2 B
B3 s e BUSREOR B 0F 5T 5 1 55
2 2R T i 0 BORUAR D PR A i Bk 0 5 b B
AT R BT I W S SR Rl S T A A A
FA SR A
2.4 FHRE

XSG N A R AT BT AL 2L e PR B e R
LT abon it SIREY/E N5V RN AN 4 W R s ]
b W) 22 S S L 3 e 5 A ) B S G A P R 4R Y

ZLON



50 Y B L

A2 %

PR 55 T 1 ) 2 e s A1 0 2 A W B R A Y
Tt 3 A i A PR REREL 1 M ) U W L ) B B i
RO S R b B s ) R R R L R K S
T 5 5 R TR R4 2 B 77 L 017
15 FEIZE 5 o B85 SCHT 2 1 A 0 I J
e ECE 2 DA R A S T
B LA 5 WPV I 0 T AR UL T L Xt
SRR T R DT B, 5 5 RO 19
N L P 75 s D B 3% 1 LB
HE

3 OSHCEEHFEENHAEYES

I 5 5] 3 72

BOPPPS Zp #2742 5 i 2 it
P A TG S 2 7 X Tk B T
s o) AR B AL S A AR TR A A R 457
BTG SR AU S I T H A T SE G 7 S A
BT IR SE IR T BB IF HLW T SL g
5 ) Hbs 548 T SC A SEAS IR, T TS0
A B HRAE 5 3 FRCHE A BT 9k L OF H 2 Bk
C 58 S 5 B A0 SR BT 55 AR AT AT I A X R
MAPETT RN S e AP R B T 2 R
S5V BOWATTZX I HEAT VR 43 A gE
fife o MR LE S0 PR & 50 00 R AR 24 A B R SR R AR
SCB M A BB I A T RE. X B DL AR A D AR
8 s A S kA T M R A R 07 Bl R T
U AT RE  OF B Ar iR 3 T2 A 2T Y E

T3 AN AR MRS 2 5 5L AL B SR R 3
FFR S B SEg  ~ d RRR iz Ak, TR W BN R
SR SCRF T 48 5 B 52 BOR D 2 Az $ 18 BT s B
M B A 38 7 S G O = A A Y e Bl i Y
5 DL L HL B PR . 2 A T R UL B BT R AR AR X W)
PR S W BE B PR A SR A B R AR,
ey By BS80S 8% 3o ) AT A ALES 5 AR,
VR A 4% 45 SRS B HOR 5 4R AT A
PLES 45 BEWS AT A e BE HObF VIR A A B IR =%
R o A T S R B T R e L A A T
i FHL APP Al LB | Bl 3t 7> R ) PS5
T T REY LR E ] BT W
PR BRI T OLER A B JE B 22 o) L
MM TE T 22 A i e £ =5 ). Be ok . % Bl 27 2 ik
HAGHEER. Bahay ) 005 e A R o A e

FREFIE B HAERY S A]. AR RGN R o A 2 T
e 2 4 B 57 2l R R R [ 45t

4 BI“ZERU+ERHLTETELHE
BT 77K

DI B 220 o B SRR %
B EALRIE AL & 2O 5204 A R
TEM AR S & Akt 7R 2% .

FEVEAY 4 T 38 o 15 B A T Be S B Ak |
V24 A VE IR 2 A AE PF A 2 B i F AR
g BIRVEN ARG T AAT I S5 50 F i K A S
FLBRAE J5 D45 B Y, 2000 D00 AR 4 52 96 T 2K 4y
XRS5 XS B AR L iR A BB RE S
D T HEATPEAY . S R A G O P R A
BRI 2 5.

TEVFI T B b 3 20 8 4R 5 iy B — Ak
I R Z oot B AL B PR HLER . 4 P S
A ) RUR. 45 A BOPPPS #2319 ¥F i 4%
RO VPO R RS L AHTIN BRI S e A
PRAE RS . AN SE R A e LI H 15 R
2L 290 53 B A S A B X)L )R o R A
R L R RN R e P I W O A A 47 S
PR GORE B DL 1 453508 5 B S BR LG ) i A S A
HE 32 8 4 T R L 4 T M S B 2 A AR S B A AR
T R I DL BOR BUATR CRE T SR TG L. R 5
2% ) 1L 72 B PEAN R 08 S B 7 2 %A R k.

5 #RIF

PN 2 7/BE g D Y s e S L R R S il
T B GaE RN b B2 T 1 A B S
A BT R EAT RS B ST
PLEE & M T BOPPPS #a sl el 7 A &
o GZAEA SR~ SR B A A R S A PR B AL
Ll FRRE L5 1 S IR SR AL SR A S
eMRES A T LRI A A H R R L (R B E SR
AREM I BN E G RE ) B IR S RE R E A
b5 00 w85 B2 MR BT 8 A B A AR B
SR R PR S S S e X DS [ E
e R B ) RS R PR e 2 S5
IR BHT AiE HTRE D S 2R A % A TPl st
6 3y R BES B G 9 gl o AR o 2 B B
580 5E L 8 R BN (28 3 L RE T B R R
BTN H AR PR BEA M e A2 A 2 4 B8 52 56 1)



#3 )

B 55 M SRS A B R 24 ) B 52 30 BOPPPS o 8 5k 4 15 S B 51

8, 2 S BRI B SE 45 A 1 BOPPPS #2: 115

BENIEE-E2ne
S
(1] Bk E L BRI KM M.

(2]

[3]

(4]

(5]

L6

A6 R TR AL 5 2009 £ 34,
SCIEHE , 22 /0Nam L AR T R LR FF R UK =
PRSI Hor T (], KW B SL 5, 2019, 32
(3):125-127.

ZVI L RERLGRE, “HBMN+ATE R T REYH
SCE A SRR D] P AR, 2019(9) : 100-
103,109.

B RAAEE. RIRERTHEERARSTERAFEMN
HERA] PESSHEF.2017(7) :54-56.
Pattison P, Russell D. Instructional skills work-
shop handbook [ M]. Vancouver: UBC Centre for
Teaching and Academic Growth, 2006.

Cui H. Application and exploration of BOPPPS
model in oral Chinese teaching as a foreign language

[J]. International Education Studies, 2019,12(12)

7]

[8]

[9]

[10]

[11]

[12]

123-129.

Shih W L, Tsai C Y. Effect of flipped classroom
with BOPPPS model on learners”’ learning outcomes
and perceptions in a business etiquette course [ J].
Asia-Pacific Education Researcher, 2020, 29 (1)
257-268.

HERL R mk. ST E B AR M K=
S8 BOPPPS #2530 [J ). K2¥A#H . 2020(6):
88-90.

BN, SOk, BOPPPS #2485 20 7E K 2% ) B ik
PP IRE  UF i i 30 8% B80T ], 7y
M T .2019,5(1) :135-138.
MR AR SRR . ST AR 2T S A AR
P 0 B 5 B T BOPPPS KX 19 43 7 5 i
LT AR, 2017,4(45) :134-136.

TRy ORIk, LT BOPPPS R (78 20T 4 o
B[] B AR H 7 .2016,37(11) . 25-28.
eI RIEINE SR VRV I ARSI el 6 N oL 7B
LRI RWERITLI]. P E ML #FE . 2010,28
(4).72-74.

BOPPPS teaching mode of college physics experiment

based on the combination of virtual and reality

WEI Wei, TAN Zuo-jun, LIU Quan, XIE Jing, CHEN Jian-jun,
WANG Fang, SHEN Huan

(Department of Physics, College of Science, Huazhong Agricultural University,
Wuhan 430070, China)

Abstract. The further reform of the teaching content and mode of college physics experiment in

our university was introduced based on the open teaching reform. In terms of teaching mode, BOPPPS

teaching mode with the combination of virtual and reality was built, the autonomous and ubiquitous

experimental course learning process was realized. And in terms of teaching content, a modular exper-

imental teaching content system with “interesting, degree, usefulness and taste” was reconstructed.

A teaching evaluation system with “diversification + informatization + process” was established.

The practice showed that the reform better mobilized the initiative and creativity of students’ learn-

ing, fully embodied the educational goal of value shaping, ability training and knowledge imparting,

and embodied the characteristics of college physics experiments in agricultural universities.

Key words: BOPPPS teaching mode; combination of virtual and reality; open teaching
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