Journal of Meiho Institute of Technology,Vol.23 No.2 pp.1~36

Geometer’s Sketchpad, GSP

GSP

GSP

*%



2001

sing cosé tané@ cot @ secd csco
X
P Xy
X Q OPQ
Y
r P x vy \r
NN
cosfd =— >
r Q o)
X
Xy r

sinég 6 10° 20° 30°



N N N N
SN N N NS

AN N N N N N
N N N N N NS

NCTM 1983

Mathematics, 1989)
NCTM

2001

National Council of Teachers of Mathematics

NCTM 1989
(Curriculum and Evauation Standards for School
Schultz 1990
1992 1991 1983

2000



1999

SAS SPSS Maple
Mathematica Mathlab Excel
Equation Grapher
goal oriented
input outcome
process 2000
representation Kaput , 1992
The Geometers Sketchpad GSP
1996 1996
1997 GSP
GSP
1996
GSP
GSP
GSP
2-2
2-2 GSP
16 27 30
16 29 32
( ) ( GSP) ( GSP)
GSP




2-3GSP
/ /
GSP
cognitive psychology
(covariation)
image
( , 2000;
2002)
GSP
GSP

GSP



GSP

GSP

Os

O3

O

GSP

Os

O4

—~

N N

O,

O

GSP

—~

N N

O4

Os

GSP

)

(

Os

)

(

Os
31



31

AN N N N N

SN N N N NS

GSP

(

(

)

)

sampling

86

GSP

GSP

79

2001

GSP

convenience




()

11
11 11
33 46 79 3800
()
15 ( 1998)
40 22 18 39
22 17
()
3-2 3-2
( )
3-2
40.55 43.48 65.05 59.35 52.11
40.41 43.89 65.82 60.82 52.73
( )| 014 0.41 0.77 1.47 -0.63




68

63 ///’ttt::::::=
58 ///
3 ——
8 / ——
3l -//
8 |
3-2
3-3
3-3
( )
52.11 52.74
2.40 2.36
107.83 104.64
3-3
t t
0.213 p 0.832 0.05 t 0.042
p 0966 0.05 t 1086 p 0281 0.05
()
GSP
14 13 13 13




3-4

67.05 53.40 34.71
65.37 52.10 40.75
F 116.074 p 0.05
F 61.6029 p 0.05
Scheffe
DV
GSP
()
P-4 46 44
Windows98
GSP
GSP
() GSP
GSP
2002 2002
GSP

10




ERTHEER T RN - N ST
IEREN  EENedE - FRNENEKER TR T
il EEASRNELUATEEES - R

Ml — - R ERE T R PR e E R

T P
. e R
M,
il
Is"'ﬁ |'II
[ ] +I. b

11



sing
(0=30° 60° 45° )

==
Bk 16 Dok Do _ al®isl
.| TR ;R ARSI

) EenitEeste -1

I ST - Ao e 0 [IEN]
EEg TSRS aERnT . DEEE

| e o-ia-l EEE

-

Ml -TF + RIS PO -
==

12



R, | S PO - R S A
EEmEE L foorne RS T R

PRty E Rt Coar L ST | i |
Pi (260, .90 =il -2 60 4. S0 Fs, 18

13



a7

IFIHHI':BI

He B Digly Coadiet [aedtoes  Meswin igh Wiedes gy

L

MH : BRF|

T
IEEFl

..-'_-F-.l'. (1.

2111 W
= .l."m!ﬂ' )

f & ot 00, 8.00) \

-llﬂ:.l"i" Tl ET R BRI O — ST

PR AT i =
W PR

yehER () e Jrteeta 000 :

-
|
3

X,yr

EI!II

5 GSP

0

STEPBY STEP

14



f

bt

AT 20" A e

i@ =1
:

BY STEP

T

E'lﬁtﬁ'ﬂi WW!‘”ML‘#

["‘_4 FEHENE T 1200 w6 A ).

. ."-,__
1"".\.
\H-
- 1
P
Poszgn  O0=115  OPsr=2.31
(=% P:[1.15200) 1=1.18 y=200
 LLSES) y 200
== i iy 2 <t r T
[Hide sin)| sini2h r-2.31-ﬂﬂ
¥ -1.15
Hida e —
casi20 YT 050
L 4 7 GSP
Figemn a1zttt ey 72
¥ =115 i
i
7 GSP 7

6=0° 90° 180°

15




P ]

a=ipT

%&

EH Fgeppe  omum OF=reim

= popisoooe o w0

IH_--_ y M 1
[ Il i ! &
:
< [HsiesE  contan '?‘TE"" #n

R, K] |
PSR  antoore = =000

"
al . | ']_r.E
ik o g inlng the ki
8 GSP 8
GSP

Microsoft Excel 2000 SPSS 10.0

16



4-1
Levene's Test

F 0918 p 0341 0.05

F F 0081 p 0776 0.05
4-2
4-1
2.4 775
(A=24,a=0) | (A=100,a=26) >l
N=40 — —
4.4 16.8
2.36 74.46
(B=22,b=0) | (B=98,b=16) 2l
N=39 — ——
4.2 19.37
Aa B,b
4-2
F P
182.340 1 182.340 0.548 0.461
25265.615 76 332.442
481752.000 79
4-2 GSP
F 0548 P 0.461 0.05
4-1 GSP
775 74.46
75.1 72.1

GSP

17




1 GSP

2.
4-3
Levene's Test F 0.288 p 059 0.05
F F 1982 p 0.173 0.05
4-4
4-3
2.00 87.14
85.14
(C=8,c=0) (C=100,c=72)
N=14
3.04 9.27
2.62 82.92
D=10,d=0 D=98,d=64 803
N=13 (D=10,d=0) | (D=98,d=64)
3.40 10.91
C.c Dd
4-4
F P
98.976 1 98.976 0.968 0.335
2453.444 24 102.227
198252.000 27
4-4 GSP

18



F 0968 P 0335 0.05

4-3 GSP
87.14
82.92 85.14 80.3
GSP
1. GSP
2.
27
4-5
Levene's Test F 0.695 p 0508 0.05
F F 0.860 p 0.364 0.05
4-6
4-5
2.62 81.54
78.92
(E=24,6=0) (E=96,6=62)
N=13
6.62 10.28
4.15 75.54
F=22,f=0) (F=94,f=48) -39
N=13 (P22t "
5.91 13.91
E.e Ff

19



F P
219.429 1 219.429 0.950 0.340
5314.362 23 231.059
165932.000 26
4-6 GSP
F 0950 P 0340 0.05
4-5 GSP
81.54
75.54 78.92 71.39
GSP
GSP
26
4-7
Levene's Test F 0105 p 0748 005
F F 1143 p 0243 005
4-8

20



4-7

2.62 63.08
60.46
N=13 (G=8,g=0) |(G=92,g=26)
2.99 19.66
0.31 64.92
(H=4,h=0) | (H=92,h=16) 6461
N=13
1.11 23.12
Gg H.h
4-8
F P
20.083 1 20.083 0.042 0.840
11049.361 | 23 480.407
117568.000 | 26
4-8 GSP
F 0.042 P 0.840 0.05
4-7 GSP
63.08
64.92 60.46
64.61 GSP
1. GSP
2.

26

21




F 3416 p 0.068 0.05

Levene's Test

F F 0.606 p 0439 0.05
4-10
4-9
775 79.95
1=100,1=26) |(1=100,1=50 245
\ao (1=100,1=26) (1=100,1=50)
16.8 11.38
74.46 73.90
J=98,=16) |(J=96,j=26 06
N=39 (J=98,=16) |(J=96,=26)
19.37 17.23
i Jj
4-10
F P
450.319 1 450.319 2.855 0.095
11987.088 76 157.725
484984.000 79
4-10 GSP
F 2.855 P 0.095>0.05
4-9 GSP
79.95 73.90
( 245 ( )
0.56 GSP
( )

22



GSP
Q109 GSP
( )
4-11
Levene's Test F 3.273 p 0.082 0.05
F F 0.661 p 0425 0.05
4-12
4-11
87.14 84.29
2.85
(K=100k=72) | (K=100,k=70)
N=14
9.27 10.25
82.92 81.85
L=98,1=64) (L=96,1=72) Lo
N=13 (L7917 —
10.91 6.85
K,k L,
4-12
F P
23.742 1 23.742 0.301 0.588
1892.012 | 24 78.834
188472.000 | 27

23



4-12

4-11
81.85
C )
GSP
C )
4-13

Levene's Test

F

84.29

F

GSP

0301 P 0.588 0.05

GSP

1.07

GSP

Q107

0.005 p 0946 0.05

2.85

F F 1021 p 0323 0.05
4-14
4-13
81.54 80.15 1.49
(M=96,m=62) | (M=92,m=52)
N=13
10.28 11.00
75.54 77.23 169
(N=94,n=48) | (N=88,n=64)
N=13
13.91 8.58
M,m N,n

24




4-14

F P
32.307 1 32.307 0.327 0.573
224.462 23 98.890
163396.000 26
4-14 GSP
F  0327P 0573>0.05
4-13 GSP
80.15
77.23 ( ) 1.49
( ) 1.69
GSP ( )
( )
GSP
Q210
4-15
Levene's Test F 2731 p 0111 005
F F 0344 p 0564 005

4-16

25



4-15

63.08 75.08 »
P 92,p=26 —92,p=
N=13 ( p=26) (P=92,p=50)
19.66 11.76
64.92 62.62
=92,q=16) (Q=96,0=26) 23
N:13 (Q_ iq_ - !q_
23.12 24,51
Pp Qq
4-16
F
1169.007 1 1169.007 4,582 0.043
5867.856 23 255.124
133116.000 26
4-16 GSP
F 4582 P 0.043 0.05
4-15 GSP
75.08
62.62 ( ) 12
) 2.3 GSP
( )
)
GSP
8 5 GSP
Q305
Q303

26




3. Q309
2002
2001 1993 1992
GSP
Microsoft Excel 2000 SPSS 10.0
t 4-17
t
( t P
107.83 | 109.18
1.35 2.116 0.041
(n=40) 13.87 | 1155
104.64 | 102.95
1.69 0.835 0.409
(n=39) 1211 | 10.28
SPSS 2003
(parametric statistics tests)
(non-parametric
statistics tests)
(Wilcoxon-Mann-Whitney
test)

27

Likert

4-18




4-18 Mann-Whitney
Mann-Whitney U 544.000
Wilcoxon W 1324.000
Z 2.320
0.020
4-17
1995
GSP
t
t 2116 P =0.041 0.05 t 0.839 P =0.409
0.05 GSP
4-18 U 544 W
1324 Z
2.320
P 0.020
GSP
t 4-19
4-19 t
( ) t P
101.14 | 10857
7.43 3.105 0.008
(n=14) 13.24 10.87
10423 | 102.92
131 0.858 0.408
(n=13) 16.27 14.41
(n=14) (n=13)

28




1999

4-20
4-20 Mann-Whitney
Mann-Whitney U 40.500
Wilcoxon W 131.500
Z 2.457
0.014
2" 0.012°
a
4-19
7.43
131
t
t 3105 P =0.008 0.05 t
0.858 P =0.408 0.05 GSP
4-20 U 40.5 w
1315 Z
2457 P 0.014
GSP
t 4-21
4-21 t
( t P
111.69 108.00
3.69 1.083 0.300
(n=13) 16.07 14.11
105.77 101.92
3.85 3.090 0.009
(n=13) 9.29 6.61

29




(n=13) (n=13)
1999
4-22
4-22 Mann-Whitney
Mann-Whitney U 61.500
Wilcoxon W 152.500
Z 1.184
0.237
2* 0.243%
a
4-21
3.69 3.85
t
t 1083 P =0.300 0.05 t 3.090 P =0.009
0.05
4-22 61.5 W
152.5 z
1.184 P 0.237
GSP

t 4-23

30




4-23 t

( ) t P
111.00 | 111.15
0.15 0.104 0.919
(n=13) 10.06 | 9.83
103.92| 104.00
0.08 0.062 0.952
(n=13) 1055 | 8.98
(n=13) (n=13)
1999
4-24
4-24 Mann-Whitney
Mann-Whitney U 81.500
Wilcoxon W 172.500
Z 0.155
0.877
2% 0.8802
a
4-23
0.15 0.08
t t 0.104 P
=0.919 0.05 t 0.062 P =0.952 0.05
4-24 U 815 w
1725 Z
0.155 P 0.877
GSP
0.15 0.08

31



GSP

GSP
GSP

GSP

GSP
GSP

GSP
GSP
GSP
GSP
GSP
GSP
GSP

GSP
GSP

32



() GSP

GSP
() GSP
GSP
() GSP
93 % 7% GSP
() GSP
73%
85 % GSP 27 %
GSP
GSP
() GSP
60 % 33% 7%
GSP
()
1. GSP

33



The 8" Global Chinese Conference on Computersin
Education Hong Kong: (May 31-June 3)

(1999) SPSS
2002
2002
(2003)

(2001) -
(2003) SPSS
1983
16 61-70
1999

1996
128-152

1997
85-2511-S-133-004

(2001) GSP

1995



1991
206-213
1992

()(199)
2001

2000 50 54-61
2000
18 118-128
(2002)
, 225-244
(2002). GSP

Jackiw, N. (1991). Geometers' Sketchpad. (computer program). Berkeley, CA: Key
Curriculum.

Schultz (1990). The NCTM Sandards from the teacher’s per spective. Columbus:
Ohio State University.

Kaput, J.J. 1992 . Representation and Problem Solving : Methodological issues
related to modeling. In E. Silver(Ed.), Teaching and Learning Mathematical
Problem Solving : Multiple Research Perspectives, pp.381-398. Hilisdale, NJ:
Eribaum.

National Council of Teachers of Mathematics 1983 . An Agenda for Action :
Recommendations for School Mathematics of the 1980s. Reston, VA.: NCTM.

National Council of Teachers of Mathematics 1989 . Curriculum and Evaluation
Sandards for School Mathematics. Reston, VA.: NCTM

35



The Effect of Learning Trigonometric Function
In

Dynamic Visual Computer Environment

Che-jen Hsieh*, Zen-Ming Zeng**

Abstract

In this study, manupulatable dynamic visual computer activities were designed
for students to learn about the trigonometric function in the Geometers Sketchpad.
The purpose of the study is to explore the learning effect of high school studentsin
such new dynamic activities. After a six-unit instruction, there were no significant
differences in the achivement test; however, the experiment group scored better and
improved their performance in the posttest. The experiment students also showed
more positive attitude for learning mathematics, whereas the control group who
accepted traditional instruction showed negative attitude.

Key words: trigonometric function, computer-assisted learning
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