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Rattanaporn Kumphan. (2010). The Effect of Laboratory Approach by using
the Geometer's Sketchpad on Academic Achievement and Responsibility
fowards Mathematics on “Parallel Lines” of Matthayomsuksa Il Students.
Master’s Project, M.Ed. (Secondary Education). Bangkok: Graduate School,

Srinakharinwirot University. Project Advisor: Asst. Prof. Chaisak Leelajaruskul,

The purposes of this research were to compare Academic Achievement and
Responsibility towards mathematics on “ Parallel Lines” of Matthayomsuksa Il Students
before and after being taught the Laboratory approach by using the Geometer's
Sketchpad and to compare the Mathematics Achievement after being taught the
Laboratory approach by using the Geometer's Sketchpad and its criteria.

The subjects of this study were 40 Mathayomsuksa 2 students of Prateabwittayatan
Scholl  Saraburi in the second semester of 2009 academic year. The subjected were
selected through cluster random sampling. The research design was One — Group
Pretest — Posttest Design . The data were statistically analyzed by using t-test dependent
and t-test one group .

The results of this study revealed that

1. The Mathematics Achievement on * Parallel Lines ” of Matthayomsuksa Il
Students after being taught the Laboratory approach by using the Geometer's
Sketchpad was statistically higher than before the experiment with the significance at .05
level.

2. The Mathematics Achievement on *“ Parallel Lines” of Matthayomsuksa Il
Students after being taught the Laboratory approach by using the Geometer's
Sketchpad was statistically higher than the criterion of 60% with the significance at .05
level.

3. The responsibility towards mathematics on “ Parallel Lines” of
Matthayomsuksa Il Students after being taught the Laboratory approach by using
the Geometer's Sketchpad was statistically higher than before the experiment with

the significance at .05 level.
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2. landnsnazaudsafingadasiullsunsy GSP (Geometer's Sketchpad)

2.1 Uszafanutlunnaaslilsunsy GSP (Geometer's Sketchpad )
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2.3 AN N1gauadldsunsy GSP (Geometer's Sketchpad)

ALl LABIAAN WIA (81104 LTRLBAN. 2547 :14-16 ; 1989470 Key Curriculum
Press.2001: 1-101) 18na1909A9NE1N130299 GSP

1. puAaly wazn1aaanulug (Art / Animation)

Tsunsu GSP aunsadaziATasianta¥iegiing o) uazamnsnldAdaineiazin

Tigusenana imdeulmlimunsesnis dadullsunsanldimedsnguinew



30

Todvau

nwidsznay 1 NNINENRI9TALAAIN TN

1%

2. uAaAAE (Calculus)
Tidguaagaa 131ausnldllsunsy GSP AMUIUMNENNASTIEINABITUAAAN
o 3\// dl dJ =3 dl 1 [ { dl =
NefRyNTsATeNIzANY  FusAziunlfeuulaseslininsreanaessinaaiiaingg
waaubin wazuananiianisnldilsunsy dananaairansavainannising < &

y = ax’+ bxX'+ ox + d viveglannisay o NFeansla

o ¢

v
o

nwilsznau 2 naesEuiAAINNIARNNTINATEINTEAL



31

3. WNAa (Circles)
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3. LNANSTMN TN LNARNONENINITIT e

3.1 ANV URINARNONENINNTETEU

384U (Wilson. 1971: 643-696) VLmﬁmﬁwmmmm@ﬁqu’ﬁmaﬂwﬁﬂuﬁm
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Nonroutine) Ao N luduilidluaanunanden N luwunindnvizesiasng Tuiasdiuunney
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4.3 AnuaIN13nuNINgai(Ability to Criticize Proofs) Lluaanuatnnsalunng
N - <y & ' o = v o = I = Y
fgadlandiloywnldineiiunnnen dnBeuazsiesendaiianumgudsin o NFeunwdodosly
1wl
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dudsandAnelln 2 Tnadidenaigy

bLULNARAL muuummﬁmLﬁmmﬂ’ﬂ?ﬂlmmm
.4 — - R 293 A1 10C ajlna
AN AUN 1 AUN 2 AUN 3
1 +1 +1 +1 3 1 1415
2 +1 +1 +1 3 1 it
3 +1 +1 +1 3 1 1415
4 +1 +1 +1 3 1 1415
5 +1 +1 +1 3 1 it
6 +1 +1 +1 3 1 1415
7 +1 +1 +1 3 1 it
8 +1 +1 +1 3 1 1415
9 +1 +1 +1 3 1 1415
10 +1 +1 +1 3 1 it
11 +1 +1 +1 3 1 1415
12 +1 +1 +1 3 1 it
13 +1 +1 +1 3 1 1415
14 +1 +1 +1 3 1 it
15 +1 +1 +1 3 1 it
16 +1 +1 +1 3 1 1415
17 +1 +1 +1 3 1 it
18 +1 +1 +1 3 1 1415
19 +1 +1 +1 3 1 it
20 +1 +1 +1 3 1 1415




A9 6 AIANINENNGTY (p) UAZANBIUIARLUN ()  TBUULNAARLTANAdNL NG

~ " a a s A Y Y o = Ny
NWNNNTELULLLULABNADL  ATIAMAANART 989 WEUUWNY  TRNFENANETN 2

48 D r

1 0.48 0.53
2 0.50 0.62
3 0.75 0.53
4 0.55 0.54
5 0.58 0.54
6 0.68 0.46
7 0.48 0.46
8 0.50 0.54
9 0.45 0.54
10 0.58 0.54
11 0.43 0.62
12 0.53 0.62
13 0.63 0.54
14 0.50 0.54
15 0.45 0.62
16 0.43 0.54
17 0.73 0.46
18 0.40 0.62
19 0.65 0.62
20 0.43 0.69
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AT 7 A1 X WAz A1 X UNNIMIAIAN NI uesuL LI Aae LIANA AN IEN19Ng

= a a ' -dl 9 :// o =K dt:ll
[FUUATIAMAANARAT (799 IEUIUIU FudsanAnELn 2

mu*ﬁ' AZLLLL(X) ﬁ::LLuu(XZ) mu‘ﬁ' AZLLLL(X) mLLuu(x2)
1 17 289 26 14 196
2 16 256 27 16 256
3 14 196 28 11 121
4 7 49 29 12 144
5 15 225 30 10 100
6 12 144 31 7 49
7 4 16 32 10 100
8 12 144 33 10 100
9 16 256 34 8 64
10 8 64 35 13 169
11 12 144 36 11 121
12 16 256 37 16 256
13 12 144 38 8 64
14 18 324 39 11 121
15 12 144 40 17 289
16 6 36 41 6 36
17 16 256 42 16 256
18 7 49 43 8 64
19 14 196 44 5 25
20 13 169 45 11 121
21 8 64 46 7 49
22 7 49 47 10 100
23 17 289 48 15 225
24 13 169 49 9 81

25 12 144 50 12 144
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ﬂuﬁ' AZLLLL(X) ﬂ:LLuu(x2) ﬂu‘ﬁ' AZLLLL(X) ﬂzLLuu(x2)
51 10 100 76 8 64
52 17 289 77 13 169
53 14 196 78 6 36
53 4 16 79 11 121
55 16 256 80 5 25
56 5 25 81 9 81
57 16 256 82 16 256
58 14 196 83 7 49
59 15 225 84 7 49
60 6 36 85 6 36
61 11 121 86 15 225
62 18 324 87 13 169
63 17 289 88 16 256
64 13 169 89 13 169
65 16 256 90 5 25
66 15 225 91 16 256
67 13 169 92 9 81
68 12 144 93 18 324
69 10 100 94 16 256
70 17 289 95 8 64
71 16 256 96 15 225
72 6 36 97 16 256
73 12 144 98 8 64
74 14 196 99 13 169
75 15 225 100 7 49
794 1,175 15,335
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- Y Y o = Nyl
909 LAUAUNY TRHFENANENTN 2

o NEX (X

N(N—1)

100(15,335) — (1,175)°

100(99)

1,533,500 — 1,380,625

9900

152,875
9900

= 1544
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22
[nO)]
=) |

P g Pg

1 0.52 0.48 0.25

2 0.53 0.47 0.25

3 0.79 0.21 0.17

4 0.58 0.42 0.24

5 0.61 0.39 0.24

6 0.65 0.35 0.23

7 0.43 0.57 0.25

8 0.50 0.50 0.25

9 0.66 0.34 0.22

10 0.42 0.58 0.24
11 0.60 0.40 0.24
12 0.47 0.53 0.25
13 0.63 0.37 0.23
14 0.68 0.32 0.22
15 0.71 0.29 0.21
16 0.60 0.40 0.24
17 0.80 0.20 0.16
18 0.70 0.30 0.21
19 0.61 0.39 0.24
20 0.76 0.24 0.18
EXRY 12.25 7.75 4.52
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20 4,52

= 1-
20—1L 15.44
20

o = —[0.71]
19

e = 0.75
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Tnegidantney
bLULNARAL muuummﬁmLﬁmmt’iﬁlmmm
.4 — - R 293 A1 10C ajlna
AN AUN 1 AUN 2 AUN 3
1 +1 +1 +1 3 1 1415
2 +1 +1 +1 3 1 it
3 +1 +1 +1 3 1 1415
4 +1 +1 +1 3 1 1415
5 +1 +1 +1 3 1 it
6 +1 +1 +1 3 1 1415
7 +1 +1 +1 3 1 it
8 +1 +1 +1 3 1 1415
9 +1 +1 +1 3 1 1415
10 +1 +1 +1 3 1 it
11 +1 +1 +1 3 1 1415
12 +1 +1 +1 3 1 it
13 +1 +1 +1 3 1 1415
14 +1 +1 +1 3 1 it
15 +1 +1 +1 3 1 it
16 +1 +1 +1 3 1 1415
17 +1 +1 +1 3 1 it
18 +1 +1 +1 3 1 1415
19 +1 +1 +1 3 1 it
20 +1 +1 +1 3 1 1415
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LU ARA U mLLuummﬁmLﬁmmt’iﬁﬂlmmm

. — - R 293 A1 10C ajlna
AN AUN 1 AUN 2 AUN 3

21 +1 +1 +1 3 1 1415
22 +1 +1 +1 3 1 it
23 +1 +1 +1 3 1 1415
24 +1 +1 +1 3 1 it
25 +1 +1 +1 3 1 1415
26 +1 +1 +1 3 1 it
27 +1 +1 +1 3 1 1415
28 +1 +1 +1 3 1 1415
29 +1 +1 +1 3 1 it
30 +1 +1 +1 3 1 1415
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faf 2% lez 82i
1 220 552 0.69
2 222 560 0.68
3 219 547 0.68
4 221 549 0.61
5 223 555 0.58
6 219 543 0.64
7 223 559 0.62
8 215 527 0.65
9 221 563 0.75
10 226 566 0.56
11 221 549 0.61
12 226 572 0.62
13 218 550 0.76
14 219 547 0.68
15 214 512 0.55
16 219 533 0,54
17 218 534 0.59
18 215 525 0.63
19 215 527 0.65
20 216 532 0.66
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s o
AN

2% lez S
21 218 542 0.67
22 219 547 0.68
23 217 543 0.73
24 218 550 0.76
25 221 563 0.75
26 216 538 0.72
27 220 554 0.71
28 226 570 0.60
29 223 561 0.64
30 220 550 0.67

2
2.S; =19.14
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1 1 1 2 1 J ﬂl/ . .
ANSIN 11 AN x , A1 X, AN S WAZANANNIRNU (O - coefficient) 284

LULADLDINARAMNSUR ATaL1UNNTEUUATNAIAANERS A1W0W 30 44

AT ALLLL(X) ALLU(X) ALY ALLL(X) ALLLU(X)
1 65 4225 26 63 3969
2 68 4624 27 57 3249
3 66 4356 28 81 6561
4 63 3969 29 65 4225
5 66 4356 30 57 3249
6 71 5041 31 66 4356
7 65 4225 32 69 4761
8 68 4624 33 70 4900
9 66 4356 34 64 4096
10 73 5329 35 68 4624
11 75 5625 36 71 5041
12 81 6561 37 77 5929
13 59 3481 38 60 3600
14 60 3600 39 61 3721
15 68 4624 40 72 5184
16 72 5184 41 77 5929
17 73 5329 42 81 6561
18 78 6084 43 81 6561
19 61 3721 44 66 4356
20 64 4096 45 59 3481
21 77 5929 46 62 3844
22 64 4096 47 67 4489
23 81 6561 48 70 4900
24 80 6400 49 68 4624

25 61 3721 50 66 4356
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ALY ALLL(X) ALLLU(X) ALY ALLL(X) ALK )
51 66 4356 76 76 5776
52 58 3364 77 58 3364
53 73 5329 78 70 4900
53 84 7056 79 58 3364
55 79 6241 80 64 4096
56 83 6889 81 66 4356
57 72 5184 82 70 4900
58 66 4356 83 78 6084
59 63 3969 84 66 4356
60 77 5929 85 64 4096
61 74 5476 86 65 4225
62 85 7225 87 70 4900
63 84 7056 88 59 3481
64 65 4225 89 60 3600
65 60 3600 90 61 3721
66 65 4225 91 67 4489
67 67 4489 92 86 7396
68 71 5041 93 66 4356
69 82 6724 94 68 4624
70 77 5929 95 60 3600
71 65 4225 96 75 5625
72 60 3600 97 84 7056
73 76 5776 98 60 3600
74 55 3025 99 58 3364
75 67 4489 100 68 4624

EAEN 6874 478414
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o _ NXX =(Ex)?
N(N—1)

100(478,414) —(6874)°

100(99)

47,841,400 — 47,251,876

9900
_ 589,524
9900
= 59.55
ANANLL LTI NTRNLLLAR LD NN RLTY (Stz) = 5955

ANHITENY (OL) 2BILULARLINNIAANNSURATaLIUNNTE AT AAANERS

n ZSIZ
1- 2
n—1 St

30 [1 1914}
30—1L 59.55

= 0.71
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AN 12 ATUUUNAANONENINNITEEY (o9 Wiy neuuazndslAfunisaeuuuy

UiiAnsleelillsunsy GSP  weangusineted ol 40 A
AT ATLUUNONEEN  ATUBLUAIFEY D D*
1 4 12 8 64
2 6 14 8 64
3 3 13 10 100
4 11 16 5 25
5 4 12 8 64
6 7 13 6 36
7 6 13 7 49
8 6 12 6 36
9 10 15 5 25
10 13 20 7 49
11 11 16 5 25
12 5 12 7 49
13 7 13 6 36
14 8 13 5 25
15 12 18 6 36
16 12 17 5 25
17 5 11 6 36
18 9 15 6 36
19 8 13 5 25
20 9 13 4 16
21 12 17 5 25
22 11 15 4 16
23 4 12 8 64
24 9 13 4 16
25 10 17 7 49
26 13 19 6 36
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M99 12 (pa)

2

AU AZLUUNAUGEEY  AZUUWUAITE Y D D

27 10 16 6 36
28 9 14 5 25
29 5 10 5 25
30 6 12 6 36
31 7 13 6 36
32 5 11 6 36
33 5 12 7 49
34 10 14 4 16
35 9 14 5 25
36 8 14 6 36
37 4 10 6 36
38 9 15 6 36
39 11 15 4 16
40 13 17 4 16
79U 326 561 235 1,451

nseviteyaiFeueunadugmennIsEeRTIAtaAEnT Gae WEWuauL 289
o A 2'/ o

inGaudulsenAnen 2 deuuasudsléfunisasuuuudimnistaeldllsunsn GSP
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12 12 144
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14 13 169
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16 17 289
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M19149 13 (pa)

ALY ALLUUNAIDE (X ) X
21 17 289
22 15 225
23 12 144
24 13 169
25 17 289
26 19 361
27 16 256
28 14 196
29 10 100
30 12 144
31 13 169
32 11 121
33 12 144
34 14 196
35 14 196
36 14 196
37 10 100
38 15 225
39 15 225
40 17 289

EXRY 561 8,085
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AZLUUNAUGEEY  AZUUWUAIFEY D D
1 67 75 8 64
2 68 78 10 100
3 69 76 7 49
4 70 82 12 144
5 68 75 7 49
6 65 78 13 169
7 67 77 10 100
8 67 80 13 169
9 70 83 13 169
10 71 85 14 196
11 78 85 7 49
12 68 79 11 121
13 69 76 7 49
14 68 76 8 64
15 70 77 7 49
16 70 75 5 25
17 67 74 7 49
18 70 78 8 64
19 67 74 7 49
20 68 74 6 36
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1979 14 (Aa)

AU AZLUUNAUGEEY  AZULUNAIETY D D
21 69 74 5 25
22 70 78 8 64
23 66 71 10 100
24 68 77 9 81
25 70 78 8 64
26 77 81 4 16
27 71 80 9 81
28 64 78 14 196
29 65 71 6 36
30 67 74 7 49
31 68 75 7 49
32 67 76 9 81
33 66 78 12 144
34 74 80 6 36
35 69 77 8 64
36 67 75 8 64
37 68 78 10 100
38 66 78 12 144
39 70 80 10 100
40 76 84 8 64

91 2,755 3,100 2D =350  Yp? =33
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A. 104
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