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The Teaching Design of PhET Virtual Experiment from the Perspective of Big
Concept—-Taking "Energy Everywhere" in Primary School Science as an Example
Shuangyu Xu
College of physics and electronic science, Shandong Normal University
[Abstract]Virtual experiment technology has the characteristics of verisimilitude, accuracy, high degree
of visualization and strong interactivity, which can be flexibly used in inquiry experiment teaching.
Taking the primary school science "energy everywhere" as an example, this paper integrates PHET
virtual experiment for teaching design from the perspective of big concept, and carries out inquiry
activities in the way of combination of virtual and real, in order to promote students' comprehensive
construction of the abstract scientific concept of energy.

[Keywords]PHET; Big concept; Instructional design; Energy

518

e CUEBERERIERRUE (2022 RO ) 1, $E B
FEAMFRMZ O RTR, ARRIEN S REEEgE, RS
By BETENUA T, BORSAF IR RIEM S, W
BB KRB AR b B R 20505, TR R B4,
WL IEB AR AS 1, BB T A M L Tk 2 AR vh 0,
“HeE” fE/NFERPE R R TR U b AL O
(EFEZCE R b TS I R, /N B A AR
MM BT — RS, DR R IRBEHAR, BT
B AT HUF AR 2 A PR GO O A AU 4% . PhET
AR A F A SR B0 P 6, o R AR R AR R R O
AL RERLAE R ARSI AR, (R RIX — RS
WREME, ARCEETRERMSRITHRESE, KT PhET
TENERFE B PR

—. PhET X TS IE AR 3

PhET 72 i DURPIBE 245 3 R /R B2 ) 52 (1 — AN sk
. A ARSI &, R ERD B2 K F 0t
FHigtr, HurCHrhl 125 23800, Wi TR A
SRBLA AN, JEH BRI . LI (027 BE
L WIS EHREIREE, EAWEE. WEL Y. BRI

BEARGERBUNEN, a2 RHhE,

FE 30 R vh R AT AU, S A B T e k2 A B P
fift, AERREDSRE M ER A X B TSRS —F,
I N ARG T — MRAN RN LR A SRR
AR, IF HpkR. A AN 2 A Tt S T iE A R
GBI, 2 A SR SR I8 P AR B R K R, AR 2 A 2 0
BEVHE TSRS, RENE R A A IR R W SRS R
FIGAME E. /£ PhET B, M RIS B B8 f
Bl TR S AR IR, AT B T 2 R AR L B AR R R
S EAR

—. KEEERI AR

A G MINNEAR — AR G5 R BRI AN 22 R
ZO7, SEIMSERR A S EYMORHE, AR 7 RO
FEMEAEIEAR SR B 2 B/, 95t S E AR ARGk b 8
M R ) AR A T B SRR BURA/R BRI TR X
ORI EEANE, A O KA S R PR S
ROBFIRRA A O ARE R, RO RS, _EAr
BESH N ALE, VERTE RAR AL 7R, B gl s R
SHEU/RFrSE B O T R AR EHE
G, AFEXN T RS A ARNRE, £ CGERERK

Copyright © This work is licensed under a CommonsAttibution-Non Commercial 4.0 International License. 133



Modern Education Forum

MK FICE
F 3L e 7 HIORA 1.062025 4
EHEAL W | FIS USSN) & 2630-5178 / (FFETIE) : 380GLO19

ULV — b, AN SRR M T
T REGMIE, BN S UL R — R s R
(MRS, S — T LSRG B PO RE & T, BRI 1
R RIE D, LSRR T IR ARG O, et
TREEAB MM, HIRINT KM RIHEN. B
BRSO A R BRI,

H AT L A AN R 8 T S P A R, SRS
PSRRI G LS A I AR, S R SR 1 ZL S R
FHZESE BT, RS T E BRI R, 5
A SRR B AIE , BT A R W 5 SR Y
RIS, WASRE, Hmie BgERNED. Hit,
AR R S R AT Ay Tl SRS 725 AR, o
R RIR A M A SR R T 7 P (4

=. BEAMSHERREE

e RO & B SR b (A% M, BB LA DR
SRR FAUR I AR, 0T — N E RIS, R
T SRR AR M, A AR EISE, IR T
(TR, o A 5 (L 0 A FF Al doe AR O RE 000, i
AR BATIT R, % ] R MR AT I A5 26 S 35 5
e R

MR R R, — LR Fe i, LR
IHIBAR —ANES KRR B %, MA1RE0E R B RE R
LREILR, RJE IRENR 7 I 2 0 2 18 0] LU L%
1, 5 PR R SR AU, 3T SR LA O A 1 2
SIS, HTRRERME. MRS REE, T
S RL 2 A AN R (R VAR, AR T B
WU, SBE. RS HARW, FRIBXAMERL, he
R NUBEEIRI . RS AR IR IR T —A
RGMOHE, MUY T fe AR AT,

MRG0 A TR UL, A SEBR b2 i 0 B A — A
EHMRE, TRYTEHRAN EEXILR, H L
WO ] 532 N I LR AR AR EL A T e 000, R
A — AN DB B R R, TERPE A T, e

TR PRI LR . GRS T A F By B A
$2. DIk, AR CRESIE B R, FRARAIS A AL A
T A& —E (0 R B G A S RIS FR AR R R

M. PhET REILIEHIZIT

(—) e Fim:

1 (LS HAERSF R XT “HER” MARER

FRARFERE T 13 MR OS5 4 SRS,
% CREE” %SRRI CRLMEL S HIET A 9
SRR R XM . RN B R 12 ST HET T R
S KOS TASRINER. BB S, MRS T

BRI =ANIRP M, FFRRRLE T &R B e RS
(KA B ER

2. 5245 70 #r

INEEG R B — B KR T S B R SLEIR TTRE
WS B LA AR R PR, LR BUR 22 A A0 T BRI S
B s S BUrad B, ) L HE AR s N, b
MR BT ORI B AR E IR, RERSHEAT IR B4,
RNEF AL OB RE T —ERZENT S A LKA
REZT, (HIBZETIRZ 2 AR RG] EREAT RER LR
Hont, FUNHERM B BEMBEEETHE, SRR,
BRI, 255 e 5] SR B0 W AR B ZE [ 4l 5
YL, W LA BT, BETBUHAR: (1D R
B ERF P AL RE R, REIRNIIF % R L RE R 3.
(2) R EMA R ARERK LR, Az RN
SRR APRRE A 3 B SR R S o [ 1

3R S ARG

TESLBRIR S SRR R 2R |, 321 PhET Hzha 07 5
FERFHEAT B145, PhET HRERAR R di Py i 0 i R 4, 7>
B RE RN AR H CRIRE R RGN, X H
FEIZ AR RS WE 1 PR, SRR T 0N
=ATIREX, AR RER KR RE RIS A RE R 4L
HrpRE EORIR I AR RE . KIHIPLIRAE . KBHREA
HOKTERIARE SHURAE, RER AL s B IE R ALADE IR,
RERMIRALRAEMBUK, Rt sl 4 L7726
HIAEG, ARBER E PSRRI GEREA, E
HAEAFRKN TR, &R SE, Wil b RoRlifbg]
FHESHRERNS, WUEIEM LREHERREREL
R Gl A d NI RER EKAE SRS RS AT
TR HEBLRR, R AT, s LB B E
RER AL AL B A B SR

K 1 PhET H.3h 007 AR e R AL i
f. GiE
RSB R =R AR S I SE AR B RiEE ok, E
ARG BT RIR N T A R B A AT RS
T T HUR RIS A WO B RS,
ITH SRR S BER R, BA RS

134 Copyright © This work is licensed under a CommonsAttibution-Non Commercial 4.0 International License.



Modern Education Forum

MK FICE
F 3L e 7 HIORA 1.062025 4
EHEAL W | FIS USSN) & 2630-5178 / (FFETIE) : 380GLO19

PE, iR RS, Btz s, K&t adEsT4a5%
MRS 5 AR ERE FOE RN “ 2B RIS, gt 2R
MES, EATER T BRI ERES, TTEEEgE, FE
BARZIR LA b, @ s JHgh R S e R, A
REZ A P S04 A& 2 R i RO & RO ST,

TEHE AR, KBS L& T s L ,
7 BAR R~ BARIIBEAT . T i T R SE by bR IRIE
T AR, WGBS, SR, LEERN
R, R RS AR G s, MR 5 s s,

H B RS O i S & ) L EIR N2 R
Henh, @IS SRR SR AR K AR R . RIER
EREEIX RSN, FEMBMER SRR,
AW S RAEAE i R & R gy b R 45 B AR UL 208 ol
SRS R, R NSRRI R B EiE,
KT RANTE G, AES (et RIExT T35 5 B . AWl
SR TR S A R AT R L A S A Ak
S IEbU N/ as = S D UK (e Y 295 A Vo P 7 W
A LA R 2 o 2 A 11 B R R R B AR PR HE R 1 AR
KA PR sl (bedn B R A0S Reig e
FIRTHHCARERT,

PhET ¥ “ft&” X —#FMSHAAMREE, JFA
BRI 08, BN, BLHB)shE e R AL S
AR, JESRPMES SRR, A R
18, MOKHBIRTF4 31203 . H PhET “F & R0 BB s
5, JEARE R BRI SRR ALY, X 2R R Seie R Re
JIBEMEEAER], WIS A RIS . I, Ak
TR LSRG 5 bR SR AT U B &, B E SRR IR
FEPIRIBUR 200, REA SO0 B AL SRR N 2256 5 A ot
fEESLHR R, BB A SR b e B R R X — R

(S 30Hk)

(1] AR EFE ST B 5% F A FREARE (202
2 S JR) [S1.AL 3 3 & 5 i iR 4, 2022.

[2IWieman C.E, Admas W.K, Perkrns K.K.PHYSICS PhET:
Simulations That Enhance Learning[J/OL]. Science, 2008,
322(5902): 682—683.

[31Banda,H.J,Nzabahinama J. Effect of integrating p
hysics education technology simulations on students’ c
onceptual understanding in physics: A review of literat

ure[J/0L]. Physical Review Physics Education Research, 2
021, 17(2): 023-108.

[41Bruner,J.S. The Process of Education T . Cambri
dge ,MA:Harvard University Press,1960.11-21.

[B1# % - R % - BAHIUR.BEUF I H I RE 5 hirmm
WA 0 LIMIAT M AT 2 B iR, 2018.

(6145 2 4F - A, AF - XA EREHNHF
WML B e RTS8 A% H Rk, 2017.

(708 - . A5 %0a oy B0 fo K BEALIMD. F 45157
FE R WA, 2011.

(BI4E - sl AxpmMW%, IARKMMFE [M]. AL
M #T AR AL, 20165,

(91X k. “ABEAR” WA T L TEERAFHAE—FK
WERFHEREZENLHFAE, 2020, 41(06): 64-77.

(101FRLE LA Z BFHFTFHEERABONER
SUL ¥ WEE RB BT E I LA FFREE2FFR),
2020,No.256(5):159-171.

[11] Neumann K, Viering T, Boone W.J. Towards a lea
rning progression of energy[J]. JOURNAL OF RESEARCH I
N SCIENCE TEACHING, 2013, 50(2): 162—-188.

(121 EHEBERETFROREFFIHR N FERF
WTII] IR AR A . #0%,2016

(13)X43%, £%&. BFABAQ “RE” 092 XF 3 M
PRI e F P50, 2020, 41(23): 40-45.

[(141E 8, MR AMAHF TN ZAMERDLEF
B2 58,2022,(09):55-60.

[15]Gallese, Vittorio, George Lakoff. The Brain's con
cepts: the role of the Sensory—motor system in concep
tual knowledge[J].Cognitive neuropsychology, 2005(3): 45
5-79.

(161K B %, 7 A, AXE, F. MERASRMDEHIA
FALI]. IR R, 2013, 21(3): 429-436.

(I71EF FAE . FHHm: “mRTAM” WS N
FA——® T A AL BB LB A F 5 #4#,2021,1
4(01):49-56.

EE @

SR F (2000.7-) , %,
R BEEEARAHF

Xk, WRAFTA, #l+E,

Copyright © This work is licensed under a CommonsAttibution-Non Commercial 4.0 International License. 135



