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Abstract

The PhET interactive simulation is an open source, interactive game learning platform, which aims
to promote the development of global science and mathematics education through free interactive
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simulation. The simulation associated with applied mathematics provides a perfect introduction
to expand the path of mathematics teaching in middle schools. In this study, the characteristics of
PhET simulation were induced and summarized, the application value of PhET simulation was dis-
cussed, and the innovation of PhET related to metacognitive prompts was explored. What's more,
the application of PhET interactive simulation program in middle school mathematics (take “The
Concept of Trigonometric Function at Arbitrary Angle” and “Binomial Distribution” as examples)
was explained in details. PhET interactive simulation is able to facilitate students’ understanding
of the essence of abstract knowledge, develop mathematics application awareness, expand applied
mathematical thinking and cultivate the development of mathematics core literacy and key abili-
ties. Further, it can provide new ideas for the integration of interdisciplinary education and mid-
dle school mathematics, and a feasible practical path for the integration of information technology
and education.
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1. PhET EEHFHIEF
1.1. PhET EZAEEFE T

PhET (Physics Education Technology)H.2/1{jj 5 #2)F (https://phet.colorado.edu/) & Hi i T /R P B 2 4
3454 Carl Wieman (-R/K « g 2) T 2012 F G 32 1 TFIE READLSE 6P & o 2400 v] 1k 97 B &, i@ Java.
Flash 5# HTML5 SKIF & 05 BRE 7, B FH B 7 3 A BE I 51 2248, & —Fh B 39K 3h IR & (self-driven
exploration) [1], {2iF% ) & RM% O R IFMOCHRE IR F% . A 07 BORE 7t o 20m s 4= & 2L
FEUE, WTHTRERCE. LRE. KEFWAIEELTERIT R, RN W EH T2 O
QT I BR, dE— PR EUT R TR 8 . AR 2 F SRR E, PhET B3I AP R& LR
R R[]

1) RemEHRAL e Sl A E P A AT s

2) MR TR E AR SIS A 2 (8 B R

3) AIMALIRAE S H A HAHS & s

4) 1EB)Z FhHR 7592 WA 8] 7 T2 38 S A e

5) P PR 2l P i B 4 1 R

6) 7o IR B R M RIUR 2 ) F A, (AR EBIAW “1R227 .

1.2. PhET Ezh{f 2R R B M EHR )

1) WA

AR B TR M) (HAEE B 2.0 1730k F1 (BE AL 2035) #ABLH E 565 BHAR
HAGEMAMEWER, FR-ETIRTF SR S0, AWhE “HERMN+EE " B, KA ER
BIE . TFEIRE KT RAEMAR 0 STEM B [2], B AE ARG IS tH 57 [n) 33U 2 R R A 1Y)
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—RRAR, SEEUANF SR A BUE AN G R3], RIS SRR B SEiE R A B BRI B . AR
PEREIAC, PhET B HARE P ] IR B 227 2 457 . HTMLS JR AU A L Java A54UURE Fr ok 3 B
FEFA.

2) 1Rfit “Lxadiga”

PhET 5 U SESR BB e 5% HH IO 2 P OB F B 3R 1t “ 50 e 4% ™ (expert filter) [1]. FLSK
B ML AN G RAEE 2 FAE T AR BB & oI, 272 1 T LP AN AR T T - 3- 4R T £
FEAELRARR S, THERORIMECE AT RN, WREA TR, BDARZ KK
WA FFEE, XIS EBRE .

3) kA AL

P RO RL A 1 — N O RF R “SERE” . DR AR B0 SRS H T g
PE” o XFFE NI AETTE, PhET HA07 BAL Il Rl A Mg Ine 5 52 2 P AR LR BE R A IR 46
J&, IIAMULRERG U A A2 R 2 T v 10 S 38, T BB R RE e A AR B AR 8% . S 4R ] PhET
i HREFF ] DS TR E B B A 5 G R0, RN B3 Bl A R S R S 5 R (e k2 R
LB HER[4]-

2. PhET BEa{fREFS TUARRRIE

TCINHLZ A KA AT, &S HE S AR A ] o JCIA AR RIE e R B I B R R 2 —,
RN TR Y, 5l SRS R A ] B DL G s R [5]. AN “ EREAREER” RS
B ICNRERRIE, Bl ORISR E S ? 7 . CCRIFRIZ BB R ZT4? 7 . “UREE
MR R —H 532 7 &, WA RIE S ZREN A ERR, BEEAHUE S 0NAER
BES AR — R BiRE “Rm. BEE” M. PhET B3 BT S50INAIRRER S &
LR = A

1) FTCIAFIHRRIE IR S it R I (1)1 S5 55 R

PhET E3 BFREF I, MU T EEAENE TRER, EREBINNAE RS #FENE LB
BRGNS R EZ AR B “BIF427 , PRET B0 BT & i iR NIE, 188 0 oA R
FE R TCN IS RIE BB B E &, FEARSCER =307 A AH B RFE N A el S s iE BT

2) JCNRIRRE AR PRET Hah{hi BFRERF K

R ARBE R HF M s A2 T 0T LS S IR AR AR it e, R A A SR
RIGBIHT S 75— DT BT Z BT T AR R B T, BN —A “FRER AR , AR
MY, CEBCENEEAEL, AT SRR AT .

3) SLHFAMELR, FEEILHA

TCINFIHR VG o] B A AR N FE SN, BUT N — AT R IS5 A, X 0 B A b ) S st ] %
(Feedback loop) B 2 AHG, B SLHUE &, IR T Sem 3, RyE i B E e, A
SRR AT AR G AR A —ASE VL B AR, A FMEIE, Rk B AL R [6]. PhET H3I{) K
T2 7 (A AN B TE #0226 S it B B e, AE AW . R BEAI R I AR k@i H bR, R F it
K377

3. NAAARE R FRE
IV FAEBE A RIS I, RFEAITAA S BA IO b, RS AR, il 2k
M. FESEAIR, BB R R E MU AT R BEHS A T S0 B I B AT A RRE IR 22 6 T A 7
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Figure 1. Trig Tour program interface 1
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Figure 2. Trig Tour program interface 2
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32. {(ERAN=AEREH) TAFRTIERT
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Table 1. Trig Tour metacognitive prompt form
%= 1. Trig Tour TTIAFMRRIBERE

TEINFIAR RIS e ESuy i
1) 7 LR RS AR 8?2 RSB RILT?
RGN
2) MBI —ANERE, Jeek—HE, RETEER SRR
3) WRANBR BT DAR R 2 e A AT DR R 7 IR AEAR I AR B R AR B 1 2
4) 45 sk cos B tan, TATTATRER B U A TG AR — RN 2 R —RER TR, B0 L A ) T ? .
HEE T

DT T R
5) {EFEANIERE P AT E 0 DR AR 7 ARTR A 8 R BB ? AR AE R BU AT 5 ?
6) PLAENRTT A EE R AL fede — il J F e P2 PR AR e SRy 2 oI s 2 A AN A I 2

7) BETH tan0 FEMRARAE B6 30 5 22 kY et tang FEMRJR R, 5 H O EEMG AT Rt b, it PRRTRML
LK IG? EA, A4 LKA 5

8) IRIEIX NI REFHEAT T EFFHIREE ? A AT R 1 WRLE 15t 2 (] i
3.3. ZImsth

ENTEBEAMRBIENA, A L2 AERAZRE [ . MR 5N “AiE” 3R,
Ty R S EE TR, X TR AR B4 B B E . (ZIAn) 5

ZRTPTEE I “parsEae” L SO B SERNRE DI, R AL E AR EE— PR AT, X R A
A2 ST BRI B BT R E B9 0 BR IR SR AR T LA

Xt T i R ) 2 3] FOAE s AR A A SR R, LR S A A 2 SRAS R 1 P 2R AR LA RO B A
I A R B O AL AR R R A, B E R A AR I AR R A . FEAE SR
Frf, BT AEE RSt IRETD . S s ATRUE i NERSE) WRFBRHE) B — i, BEAS 2 =55
A3 IWRFRR S — 20 R EARHERE 1, (EA] DUE R SE G MR, I H S0l m] DLk
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Figure 5. Plinko Probability program interface 2
[ 5. Plinko Probability #2558 2

T LA B34, Plinko Probability £ HAEFX T2 (I Ai) A FiiJLafis: 1) LLaRMTT
AERVERIR “ ZHiAGER” IR SRR, PR A A T R AR AT IR 1 Y B
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Table 2. Plinko Probability metacognitive prompt form
5% 2. Plinko Probability JTLIAZN{RRIEFRE

TEINEIIR R TR EAESUR i
1) F5—F, EREATRAF T BEMEROR? MR T T RENERUIN Y A P AR AR ?
2) W BRI AT REPE ? W TSR VE AR T AR 2

3) BERMEE — T RVE R, AT ARE TR R A ? VREESE/INERGE 1 I A B A ok
Y fRIRE T LR

s
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