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ABSTRACT

The booming development of information technology has promoted the change of education methods
and prompted education to develop in the direction of informatization. In order to realize informatization in
education, the state has introduced various policies to promote the reform of informationization in
education teaching. The “Curriculum Standards for Compulsory Education in physics” (2022 Edition) also
proposes to integrate information technology with physics teaching to effectively help students learn.
Junior high school physics is an important course, which is relatively simple compared to high school
physics, but it has a certain level of abstraction in comparison to students' level of cognitive development.
Due to the contradiction between the abstract nature of physics teaching content and the visual thinking
level of students, it is important for physics teachers to use visualization and illustration as much as
possible in the teaching process to help students better understand. Visualization and illustration of physics
knowledge rely heavily on the support of information technology.GeoGebra (GGB),a dynamic educational
software, is a free and open-source software with powerful data computation capabilities. It combines
“numbers” with “shapes”, visualizes abstract concepts,animates static laws,and simulates physics
experiments.These features of GGB demonstrate that it is a very suitable software for visualized teaching.

This study explores the specific methods and processes of assisted physics visual teaching based on
GGB software: First, consult literature to understand the status quo of GGB software in physics teaching
and the status quo of visual teaching in physics; The second step, aiming at the difficulties encountered in
the teaching of physics concepts, laws, experiments and exercises, GGB software is used to develop a
series of teaching courseware to visualize these physics contents, break through teaching difficulties and
help students understand physics knowledge. The third step, based on the developed courseware and visual
teaching concept, design teaching cases; Finally, from the aspect of teaching practice, the case design is
applied to teaching practice, and the effect of GGB visual teaching is analyzed by questionnaire survey and
educational experiment. The results of the questionnaire survey show that visual teaching with GGB
software can improve students' learning interest and promote students' mastery of physics knowledge. In

order to further verify the effect of visualization teaching with GGB software, two parallel classes were
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selected for teaching practice. SPSS software was used to test the significance of students' post-test results,
and it was found that GGB software could indeed promote students' understanding and mastery of physics
knowledge, especially the understanding of image problems.

Based on the use of GGB to make courseware and teaching practice experience, the author puts
forward some suggestions for using GGB software to carry out visual teaching, that is, model construction
should conform to the real situation and the law of students' cognitive development, courseware making
should be problem-oriented, GGB software should be suitable for segment teaching, attention should be
paid to mobilizing students' enthusiasm and rational use of existing GGB resources. The innovation of this
study is that GGB software is used to develop and produce relevant cases, which provides certain reference

value for front-line teachers to carry out visual teaching.

KEY WORDS: GeoGebra, Visual teaching, Junior physics, Applied research
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K GGB B A AW BTG AL B M) B UM RS I R 2Tk ART SR (B LA AR B3 T
#AF GGB ¥ift, dAesaA: “227 iy 3, Rt ml DU GGB BAFAT v 22 AL i B8R,
S A BN SRR IR

(2) GGB BAHENI B B AP Ie AR AT ZE, Bl M6
2 AR R T G A A « /INFLRSCAR S DA R AR e R i S 3 o IR FTE TIN5
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Wi PR 2R S ey o PETT AR TSR IR AS o IR L ) B B 5 Ja RIBE T 07 [ AN AR B e A
BERST, E2HAMEZNTZS 5B GGB BAFK AT ML B =R, TFRHES
(K1 S B R — Al G A A AR b, TR AT B 2R, fedtad
X PRSI FEA
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B3¢ A GeoGebra ] A4 22 8 R R 2 7] 6

M1k A GeoGebra Y RJ L B F R IAE D) E

SREZMIESE: IREF ARG RFIH GGB #E IR R A, AR
HE4T 7707, —35h 6 EiE, AL ROENHFREERMER, SMENERES
G TEAE G A 7 T PN AR o 3 R SURSE B & SEbrff ol InsEins, REHR
IRC & !

1. WABEZIT FIREEY 24 GeoGebra RIS HIR( )
AAEEWE BAAFE CAVAE DA AIE

2. ffH GeoGebra fedemIy: 2] “WURER” KX )
AR INE BAAFE C AAFE DA AN

3. “WikIESR” —B#H GeoGebra fEML 5| FIIER I )
AAEEWE BAAFE CAVAE DAER ANE

4. GeoGebra M)EhA RO e BB MR IR B A ()
AAEEE BAAFE CANFE DAER AN

5. GeoGebra WVRIA SRS H L. IRERRPINRC )
AAEEE BAAFE CAVAE DA AINE

6. GeoGebra [F{IK 732 >) “WARER” MMER( )

A. EFINE BAAF C AAFE DAER A
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Btk B el

Bk B fEiis R

Lo RFWAEER, FABET SR )

A, FER IR, WA A B 5 KT A 1

B. FERFBAAA, R (0 5 AR 1 R R

C. VRIS 75 % B A T /T 00 2 2 00 B ) s 5

D. Wi BARBIE, Bresk N B R e E

2.0 9—=2—1 ffro, — /K HRE B BT ARt AR e i i,

IKIPE IR E R )

Kl 9—2—1
A. BEAEK B, B#iEN C. ARAETR D BEKREZN
3. W 9—2—2 iR, A, By C =SSP 0nldH Hok. BRI, =18
FPRIIAR Y, AR Z AR ESR 5N pas pss pe WIC )
A. pa>ps>pe B. pa<ps<pc C. pa=pp=pc D. TEHE

4. K 9—2—3 PREILHABMIA LB S RER AR )

p/Pa ‘p/Pa V p/Pa
N, ol o—
0 0 0 h/m h/m

h/m h/m
A B C D

K 9—2—3
5. /INEL B A AE BT SO P9 5B R 5 A IR, KAEER 2R, F . ZPIRRAER 2 ks,
R S 06 B ) T R A T R BE VR P AR G, B 9—2—4 o, . Z P FR
WIEERRZE( )
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A. pu <p. B. ps = p. C. pu >pe D. KA, FTikH

E
R T
K 9—2—4

6. W1 9—2—5 P, ESEIe NI TR R RSB (10 7

(DIRTLAZE Y e R ey, A T 58
K/NidE KRB

()50, PEERKARE N T, AR A P B R R T .

() ZHERIRTC AR 58S KAM,

() EER TR R 0 5 BRI R AR TR R A o0, RgEHE AT XL
SRR TRVR T SRS BRI () 75 3R AR .

(SFERIPA 1, [i] 5 1220 B < J AU AR B ML K PO TR SE, AR B R 7 S0
R A AT AL, IR TARTCR IR AL, T PR 588 P K
UES

7N FKARAZ 7K 10N, 7KIE 8em, ZKARBAJRTHIALZ 100ecm?, @i Fr, TARIR AT 32 /K
HESE N2 /02 W AT 32K B E F7 8 10N 12 k@R 360 (g B 10N/kg) (20 43)

K 9-2-6
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Bfsk C A I St

BfisR C RI/EM SR

w4 PELR Tl At Je il 4t 4 YL ARG | 5
7 XX 39 55 60 2 XX 4 BF 43 48
T XX 3Pt 54 59 T XX 4 Yt 49 71
M XX 3t 27 62 T XX 4 Yt 52 74
XX 3Pt 41 53 2 XX 4 Yt 54 68
25 XX 39 57 55 W XX 4 B 49 69
& XX 3Pt 61 58 X1 XX 4 Yt 30 54
XX 3t 41 52 T XX 4 Yt 50 56
7k XX 39 45 62 F XX 4 3t 64 51
F XX 39 44 65 ] XX 4 3t 55 72
X1 XX 3Pt 69 52 B4 XX 4 Yt 50 51
Jisi XX 39 54 58 F XX 4 3F 51 61
1| XX 39 42 61 7t XX 4 3F 32 68
7 XX 39 32 53 F XX 4 3F 48 40
XX 3 B 44 58 ik XX 4 3t 45 49
% XX 3 P 61 55 1| XX 4 BF 50 48
E XX 39 54 56 W XX 4 3F 56 45
B XX 39 24 62 F7XX 4 3F 59 62
F XX 3Pt 51 50 B XX 4 ¥t 52 46
E XX 39 41 45 fif XX 4 3F 59 52
25 XX 39 39 57 7E XX 4 3F 35 32
F XX 39 66 50 W XX 4 3F 73 53
XX 39 55 41 F XX 4 3F 59 45
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XI| XX 3 B 66 45 25 XX 4 3t 60 57
£ XX 3 P 41 40 B XX 4 BF 55 74
XX 3 HF 61 45 7 XX 4 Pt 66 57
% XX 39 38 46 77 XX 4 3t 39 55
25 XX 3 HF 52 45 Jiti XX 4 Yt 65 60
7 XX 3 58 65 b XX 4 ¥t 49 41
B XX 39 36 55 B XX 4 BF 57 46
I XX 39t 55 49 Mg XX 4 3t 38 67
XX 39 59 48 5 XX 4 ¥t 40 55
XX 3 Bf 51 43 %1 XX 4 BF 47 55
2% XX 3Pt 55 50 A XX 4 Pt 54 44
£ XX 39 30 46 XX 4 BF 34 49
T XX 3Pt 53 40 2= XX 4 Yt 28 63
ik XX 3Pt 40 41 X1 XX 4 Yt 51 54
7 XX 3t 53 34 1 XX 4 Yt 47 54
T XX 3Pt 46 39 £ XX 4 ¥t 63 50
= XX 3t 68 23 fi] XX 4 Yt 44 44
R XX 3t 44 31 i XX 4 Yt 64 33
% XX 3Pt 56 42 Ik XX 4 Yt 47 38
E XX 39 42 35 F+ XX 4 3t 53 51
ik XX 3Pt 25 27 Fih XX 4 Yt 27 68
2 XX 3t 39 32 7 XX 4 Yt 48 52
A XX 39 55 46 W XX 4 B 43 63
2 XX 39t 63 30 2 XX 4 BF 43 54
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By D ALK 70 B il {20 3R

B3k D SR NEHIEDS R

e R Eiiipa E X B
1 HFa a=15
2 =ae) 0=1(0,0)
3 AR o oa=-3°
4 HOA xR Fii 555 (xFlr) A = (-6, 0)
5 MHOAY A JiEh: a iE# (A, a, O) A" =(-5.99, 0.31)
6 ROA A XT O WE#B XIFR(A, O) A'=(6,0)
7 A" AR o ieH (A, o, O) A% =(5.99,-0.31)
F A0 (8 (SR B 11 = {(-5.99,
R B A (e B (A", A, ), n, (i {
8 FIE 11 (A'1, AL), n), n, 0, 0.31), (-4.79,
0, 1/10) 1/10) 0.25), (-3.6,0.1...
9 LB h 2L BLOA", B0, A) h=6
10 e B O HA¥EN a A [ 5 (0, a) e: x> +y*=225
n: -5.99x + 031y
11 HZ n Zidrh 0 HEET h fHELZ 28 (0, h) o
12 =3 e 5 n MR L ri(e, n, 2) 1=(0.08, 1.5)
13 & w i) & (0, I) EE=A(CN)) w=(0.08, 1.5)
11" = {(-6.07, -1.
14 B 111 11 A& -wr FRWA, FEG-w) | 18), (-4.87, -1.25),
(-3.67,-1.31..
15 MK 1 sl A1) K =(-6.07, -1.18)
16 ML 1y B (1Y) L=(591,-1.81)
11'= {(-5.91,
17 I 1 11 #%AE w P FRAL, w) 1.81), (-4.71,

1.75), (-3.52, 1....
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(4:32)

55 e fifiik 5T X Hifh
18 BM 1 ks fhiar M = (6.07, 1. 18)
19 = 1 Efs (1) J=(-5.91, 1.81)
20 M9izj% ql ZiE], K, L, M 2, K, L, M) ql =36
20 LB j LR ELIK B, K, ql) ji1=3
20 & ki 2 BRKL RB(K, L, ql) ki=12
20 LB L ERLM ZREN(L, M, ql) L=3
20 LB my ZBEMI ZBM, I, ql) my =12
21 M OB XA 1) i L (x) B=(-7,0)
22 M B B XT O M4 XFR(B, O) B'=(7,0)
23 5 B B Jigf: « JiE¥% (B, a, O) B'1 = (-6.99, 0.37)
24 M B" B' it¥ o iEeF% (B, a, O) B" =(6.99, -0.37)
25 LB LB BYA" LB (B, A"Y) f=1
26 & g ZREA"O 2B (A", 0) g==6
27 B i LB ALB" 2B (A2, B") i=1
28 M C f ERA () C =(-6.49,0.34)
29 A D i ERyRT i 5(3) D = (6.43, -0.34)
30 M F ql I AT W Ei(ql) F =(5.59, -0.24)
31 M E ql A M E(ql) E =(-2.36,0.1)
28 ¥ Lk abs(x(E)) abs(x(E)) L = 236
29 Hr LA abs(x(F)) abs(x(F)) Lt =559
30 v e c=2
31 B d d=1
36 ¥ Fi c*3 c*3 F/E =6
37 Hr Fh 3d 3d Ffi =3
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Bysk D AR 0B il 120 3R

€=
FF5 B ik 5E X ¥E
round(FZELZE +
38 ¥ MZE | round(FZELZ + 0.5abs(x(C)), 0) MZE = 17
0.5abs(x(C)), 0)
round(FALA +
39 | #HE MAT | round(FALA + 0.5abs(x(D)), 0) Mt = 20
0.5abs(x(D)), 0)
40 I B ML -MA)° (MAE - M#)° p=-3°
it o0 HEAT x e
41 HZ j HZE (0, xH) jix =0
53
42 HZ k i E HHTT j MEZ HZ(E, j) kix =-2.36
43 HZ 1 s F HPAT T ) MEE% HZ(F, j) l: x=5.59
44 HZ m i o0 HEAT j MEZL PEL(O, j) m:y=0
45 b G k 5m M55 TRk, m) G =(-2.36, 0)
46 s OH 15 m M52 22 (1, m) H=(5.59, 0)
47 M u FE (0, G) H (0, G) u=(-2.36, 0)
48 & v (0, H) (0, H) v=(5.59, 0)
49 M N E + (0, -4) E + (0, -4) N =(-2.36,-3.9)
50 LB p 4 BEN ZZEL(E, N) p=4
51 MOP F+ (0, -4) F + (0, -4) P =(5.59, -4.24)
52 ZB q 2% BYFP LLBU(F, P) q=4
3 . 12 = {(-2.36, -3.9),
+ -
53 HZ% 12 FEHI(N + (0, -n), n, 0, ¢, 1) THE O, -n), 0, (-2.36, -4.9),
0.c. 1) (-2.36, -5....
54 KR pic2 pic2
55 S S =(1.74,-14.51)
56 fi/R1E a a) = false
57 i /RE b b = false
58 Kl pic6 pic6
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(B3
Frs e ik 5E X HE
59 K H pic7 pic7
60 Kl pic8 pic8
61 KA picl picl
62 Bl pic9 pic9
63 Kl H pic3 pic3
64 Kl F picd pic4
65 K H pics pich
13 = {(5.59,
66 5% 13 B3P + (0, -n), n, 0, d) FFAIE + O, -, n, 4.24), (5.59,
0. d) -5.24)}
67 | BEH piclo pic10
68 Kl picll picll
69 | Elh picl2 picl2
70 | ElA picl3 picl3
71 | Bl picl4 picl4
. 5o Q=(-3.96,
-12.62)
73 MT T =(3.89, -12.64)
74 K picls picl5
75 KB r 2 BLOF £LBL(O, F) r=>5.59
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Biy= E I8 3h A2 A d KD 2l 1 20 3R

Mk E iFshZPRE R AT RGIEL R

¥ e N ik 5E X HfH
1 MOA A=(49)
2 M B B=(41)
3 LB 2 ZEBBA BB (B, A) f,=8
4 B C C=(¢L1
5 M D £ A i Ri(f) D = (4, 4.51)
6 V9iaIE ql WR=1(C, B, D) WR=44(C, B, D) ql =1.84
6 ZE WR=5(C, B, D) WR=4(C,B,D) g=0.62
6 4B h JHR=(C, B, D) THR=.(C, B, D) h=2095
6 LB i HR=44(C, B, D) HR=44(C, B, D) i=0.62
6 4B WR=44(C, B, D) HWR=44(C, B, D) j=2.95
6 LBk JHR=(C, B, D) THR=.(C, B, D) k=138
6 Z&REC 1 THR=(C, B, D) THR=(C, B, D) 1=0.67
6 572 HR=F(C, B, D) HR=4(C, B, D) m=0.67
6 & u HWR=H(C, B, D) HR=1(C, B, D) u=(0,-3.19)
6 mE HR=5(C, B, D) HR=5(C, B, D) =(1.85,1)
6 M F TER=44(C, B, D) TER=44(C, B, D) F=(3.33,0.69)
6 MG HR=5(C, B, D) HR=5(C, B, D) G=(3.33,1)
7 M H H=(3,1)
8 LB n JFR(H, C) JFR(H, C) n=0.57
8 LB p JFK(H, C) JFK(H, C) p=1.06
8 =W HKH, C) HKH, C) [=(-243,1)
8 mT JFR(H, C) JFR(H, C) J=(-2.06,1)
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(53

5 E S ik 5T X Hifl
8 i K HK(H, C) HR(H, C) K = (-2.06, 1)
8 2B q HFKH, C) JFK(H, C) q=0.37
9 ML L=(71)
10 LB r HLJE2(L, H) HLIE2(L, H) r=125
10 4B s HLJE2(L, H) HLJE2(L, H) s=2.17
10 Bt HLJE2(L, H) HLJE2(L, H) t=10.67
10 LB a HLIE2(L, H) HLE2(L, H) a=0.37
10 ZE b HIE2(L, H) HIE2(L, H) b =0.67
10 LB e HLJE2(L, H) HLJE2(L, H) c=0.37
10 MM HYR2(L, H) HYR2(L, H) M = (-4.46, 1)
10 N HLYE2(L, H) HLYE2(L, H) N = (-4.83, 1.34)
11 =3¢) 0=(-7,9)
12 2B d HLBH(O, A) HLBH(O, A) d=0.73
12 2B e HIFH(O, A) HLBH(O, A) e=2.98
12 & i HIFH(O, A) HLBH(O, A) fi =2.98
12 LB @ HLFH(O, A) HLFH(O, A) g1=0.73
12 &LB HIFH(O, A) HLBH(O, A) h;=3.83
12 2B i HIFH(O, A) HLBH(O, A) i1 =4.19
12 MoPy HLFH(O, A) HLFH(O, A) P =(-1.68, 9)
12 MoQ HLBH(O, A) HLBE(O, A) Q=1(-0.19,9.36)
13 LB g LB OL 4B, L) j1=8
14 | 3K text2 "SR E"
15 7 E E=14
16 7 Ro Ro=4
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(53

5 ELRi ik 5E S B
17 T Rmax Rumax=12.1
18 | A textl " 5045 B 8% 8 K
19 A text3 "R_0"
20 S (E/ Rt %)/ (x>0) ((E/(Ro+x))* x)/(Xf(x)=((14/ (4 + x))?

>0) X)/ (x> 0)

21 M P WAE Fi(f, -4.3, -4.3) WAE SS.(F, -4.3,-4.3) | Pm=(4, 12.25)
22 7 R (h+i-m)/h R (h+i-m)/h R R.=11.91
23 WP (Ruf(Ry)) (Ruf(Ry)) P=(11.91,9.22)
24 Ai/R1E o 0 = true
25 | MiRME w w = true
26 | fii/R1E text4 R
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BYs F VA s 5 ) 1 20 3R

iR F ik ESRrSIEL R

5 e\ fifiid 5E X HfH

1 M B B = (0,0)

2 e KAz KL =10

3 Lk £ | 7L (0, 15),(0,0), (5, 0), (5, 15) % (.19, 0.0 =35
(5,0), (5, 15)

4 w0 0 =(23.15,5.05)

5 m O 01 =(22.82,3.6)

6 T p p=15

7 M C B + (0, /Kfr) B + (0, 7KAf7) C=(0,10)

8 M D D=(5,0)

9 M E D + (0, 7Kf7) D + (0, 7KA7) E = (5, 10)

10 Wikje ql Zi% C, B, D, E Z147%(C, B, D, E) ql =50

10 LB c 2B CB 8B (C, B, ql) c=10

10 &K b ZBBD BB, D, q1) b=5

10 LB d 2 BXDE £ (D, E, ql) d=10

10 4B e ZBEC LR (E, C, ql) e=5

11 M F f B i 5U(D) F =(2.56, 0)

12 G F+(0, 15) F+ (0, 15) G =(2.56, 15)

13 LB g £ BLGF ZBU(G, F) g=15

14 MOH g B () H = (2.56, 0)

15 2B 4 BGH 4 BU(G, H) hy =15

16 7 h W (y(H) < y(C), y(C) - y(H), 0) ARG <y(©) h=10
¥(C) - y(H), 0)

17 Ml e 5 h MIAZ 22 s (e, hy) I=(2.56, 10)
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18 ARE i 4B IH 2B (1, H) i=10

19 HF P p*9.8h p *9.8h P =147

20 s O + (h, 1P/ 50) O + (h, 1P/ 50) J=(33.15,7.99)
21 MOA 01+ (p,P/50) O1+(p,P/50) | A=(24.32,6.54)
22 I locl (], H) B J, H) locl = $13{J, H)
23 B loc2 BIL(A, p) BUIEA, ) loc2 = LIEA, )
24 MK 0+(12,0) 0+ (12,0) K =(35.15, 5.05)
25 ML 0+ (0, 12) 0+ (0, 12) L =(23.15,17.05)
26 B M 01 +(12,0) 01 + (12, 0) M = (34.82, 3.6)
27 N 0, + (0, 12) 0 + (0, 12) N =(22.82, 15.6)
28 iR E k k = true

29 Ai/RAE. j j =true

30 fi/R1E a a = false

31 fi/R1E 1 1 = false

32 MQ Q=(6.26, 15.83)
33 MR R =(10.46, 15.83)
34 Bl picl picl

35 S S =(11.39, 5)
36 BT T =(16.44,5.01)
37 ZEfi strokel strokel

38 | Zfilt stroke2 stroke2

39 m U U =(10.15, 1.58)
40 mV V =(18.14, 1.6)
41 Bl A pic2 pic2
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e e ik E X LAl
42 jzlg textl "oy P+ nn 11147n
ZX(H + (-0.5, 0.6),
Prek(H + (-0.5, 0.6), H + (-0.5, 0.3), A ( )
. H+(-0.5,0.3), H+
43 Prek m | H+(0.5,0.3), H+(0.5,0.6), H + m=2.6
(0.5,0.3), H+ (0.5,
(-0.5, 0.6))
0.6), H + (-0.5, 0.6))
£Z(H + (-0.5, 0.6),
P&k (H + (-0.5, 0.6), H + (-0.5, 0.3), A ( )
H+(-0.5,0.3), H+
44 P14k n H+(0.5,0.3), H+(0.5,0.6), H+ n=3.4
(0.5, 0.3), H+ (0.5,
(-0.5, 0.6))
0.6), H+ (-0.5, 0.6))
45 | ZEfil stroke3 stroke3
46 | ZEfil stroked stroke4
47 | ZEfil stroke5 stroke5
48 HE o P/(ph) P/(ph) 0=928
uk:u AN j
49 | UK text2 "k="+ (AL A(0)) + " HAATEE) "k=9.8"
_,’_ "nn
{[[E(0, 0 + (0,
12)), &0, O+
{WE(O, O+ (0, 12)), ﬁ%(o, O+ (12, 0)), ?ﬁU({%E&
(12, 0)), FFAI({ZEL(O + (0, 2i), O (0 + (0, 2i), O + (0.2,
5 1% 1 +(0.2, 2i)), XA(100i, O + (-1.5, 2i| 2i)), ILA(100i, O +| 11 = {(0, 12), (12, 0),
-0.1)},1, 1, 5), FAI({EREBLO+ |(-1.5,2i-0.1)}, 4, 1,| {{0.2,1007}, ...
(2i, 0), O + (2i, 0.2)), XA(2i, 0 +|5), FFHI({LE(O +
(2i-0.1,-1)},1, 1, 5)} (21, 0), O + (21, 0.2)),
A1, O+ (2i-0.1,
'1))}3 ia 13 5)}
{[AE(O 1,0 1+(0,12)), &
(0 1,0 1+(12,0)), FAI({LE
(O 1+(0,2i),0 1+(0.3,2i), A& 2 = (0.12)(12.0),
51 FIFR 12 | (100i,0 1+ (-2,2i-0.1)},1, 1, 5),

FHI({£EBL(O 1+ (2i,0),0 1+ (2i,
0.2)), XAQi, 0 1+ (2i-0.1,-1))},
i, 1,5)}

{{0.3, 1007}, ...

97




	摘要
	ABSTRACT
	第1章 绪论
	1.1 研究背景及研究意义
	1.1.1 研究背景
	1.1.2 研究意义

	1.2 国内外研究现状
	1.2.1 GeoGebra 软件在国内外教学中的研究现状
	1.2.2 可视化教学国内外研究现状

	1.3 研究内容与研究方法
	1.3.1 研究内容
	1.3.2 研究方法


	第2章 概念界定与理论基础
	2.1 GeoGebra 软件
	2.1.1 软件界面
	2.1.2 功能特色
	2.1.3 GeoGebra 与其他软件的对比分析

	2.2 概念界定
	2.2.1 可视化教学
	2.2.2 物理可视化教学
	2.2.3 基于 GeoGebra 的物理可视化教学

	2.3 理论基础
	2.3.1 认知主义理论
	2.3.2 建构主义学习理论
	2.3.3 双重编码学习理论


	第3章 GeoGebra 在初中物理可视化教学中的案例开发
	3.1 GeoGebra 在物理概念教学中的可视化案例开发
	3.1.1 声音的特性
	3.1.2 力臂的概念

	3.2 GeoGebra 在物理规律教学中的可视化案例开发
	3.2.1 凸透镜成像规律及变焦问题
	3.2.2 滑动变阻器的最大功率问题

	3.3 GeoGebra 在物理实验教学中的可视化案例开发
	3.3.1 光的反射和折射实验
	3.3.2 液体压强影响因素的实验

	3.4 GeoGebra 在物理习题教学中的可视化案例开发
	3.4.1 光学习题
	3.4.2 力学习题


	第4章 GeoGebra 在初中物理中的可视化教学设计
	4.1 教学设计一——《眼睛和眼镜》
	4.1.1 课标要求和教材、学情分析
	4.1.2 教学目标和教学重难点
	4.1.3 教学过程
	4.1.4 教学优势

	4.2 教学设计二——《杠杆》
	4.2.1 课标要求和教材、学情分析
	4.2.2 教学目标和教学重难点
	4.2.3 教学过程
	4.2.4 教学优势

	4.3 教学设计三——液体压强
	4.3.1 课标要求和教材、学情分析
	4.3.2 教学目标和教学重难点
	4.3.3 教学过程
	4.3.4 教学优势


	第5章 GeoGebra 在初中物理中的可视化教学实践研究
	5.1 实践研究设计
	5.1.1 实践目的
	5.1.2 实践对象

	5.2 实验研究结论
	5.2.1 GeoGebra 软件可以提高学生的兴趣
	5.2.2 GeoGebra 软件可以促进学生对物理知识的掌握


	第6章 研究结论与反思
	6.1 研究总结
	6.1.1 开发了教学案例,进行了实践研究
	6.1.2 应用 GeoGebra 软件进行可视化教学中的建议
	6.1.3 GeoGebra 软件应用于物理教学的局限性

	6.2 研究不足与展望
	6.2.1 研究不足
	6.2.2 研究展望


	参考文献
	附录 A GeoGebra 的可视化教学效果调查问卷
	附录 B 后测试题
	附录 C 前后测成绩
	附录 D 杠杆的力臂制作步骤
	附录 E 滑动变阻器最大功率制作步骤
	附录 F 液体压强的制作步骤

