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Abstract

The purpose of this research were 1) to compare student’'s mathematics reasoning
skills before and after studying by GSP laboratory lessons in geometric explorer topic 2) to
study the development of student’s mathematics reasoning skills between studying by GSP
laboratory lessons in geometric explorer topic and 3) to study the student’s satisfaction of
the GSP laboratory lessons. The samples of this research were 34 students of
mattayomsuksal who studying in mathematical and Science genius program in the second
semester of the academic year 2013 at Rachineeburana School, Nakornpathom province.
The research instruments were the mathematics learning plans, GSP laboratory lessons,
mathematics reasoning skills test and questionary of student’s satisfaction survey. The
research design was mixed method with one - group Pretest — Posttest Design and Times
Series Design. Frequency, Pecentage, Average, standard deviation and T — test were used
to analyze data.

The results of research were as follows: 1) the student’'s mathematics reasoning
skills on studying by GSP laboratory lessons in geometric explorer topic was higher than
before with statistical significant 0.01 level 2) the development of student’s mathematics
reasoning skills between studying by GSP laboratory lessons in geometric explorer topic
develop from high level (i =7.68, S.D.= 2.10) to the highest level (X =10.44, SD. = 1.26)
and 3) the student’s satisfaction of the GSP laboratory lessons in geometric explorer topic

was a high level.

Keyword: mathematics reasoning skills, GSP laboratory lessons, Students in Mathematical

genius program
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WBNANWNAIAAIATTG 5 AT NaAZUUNNINAFeLLINgAIm1sesie T

AI99N 18 HAATLUUNNINAFBLYINELNS AN ANNAMAANERT

- 4 FEUINLTEY FEUINLTEY FEUINLTEY -
VAUV nauEeu & 4 & 4 & 4 NAILTEY
ATIN 1 ATIN 2 ATIN 3
1 8 10 9 10 12
2 5 9 9 10 10
3 6 6 6 11 11
4 6 8 8 8 9
5 9 9 8 9 12
6 8 8 8 8 8
7 5 6 6 7 9
8 7 7 7 8 8
9 8 8 7 9 9
10 12 12 12 12 12
11 7 7 7 7 10
12 7 9 9 11 11
13 6 6 6 8 10
14 8 8 8 8 10
15 8 8 8 9 10
16 5 5 6 8 11
17 12 12 11 12 12
18 7 8 8 11 11
19 7 8 8 12 12
20 5 7 7 8 11
21 8 8 8 8 11
22 10 10 10 10 12
23 6 7 7 10 10
24 9 9 9 10 10
25 12 12 12 12 12
26 4 8 9 9 9
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- Do FENINNTEU FENINNTEU FENINNTEU -
L fauEsuy &4 &4 &4 NAIFEY
AN 1 AFIN 2 A5IN 3
27 8 8 8 8 11
28 8 8 8 10 10
29 9 9 10 10 10
30 12 12 12 12 12
31 7 7 7 8 8
32 8 8 8 9 10
33 8 9 9 9 10
34 6 8 7 10 12
Mean 7.68 8.35 8.29 9.44 10.44
S.D. 210 1.74 1.66 1.52 1.26
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ANANNN9D TN PANA LT URBUIBINN3 LR A

AN5199 19 NAAZUWUNNINAABLYINE NS WIMANANNAIAANEATIAWEEW STUWNATNIEA

el FUR 1 FUR 2 FuR 3 Fun 4 593
1 2 2 2 2 8
2 1 1 1 2 5
3 2 2 1 1 6
4 2 2 1 1 6
5 3 2 2 2 9
6 2 2 2 2 8
7 1 2 1 1 5
8 2 2 2 1 7
9 2 2 2 2 8
10 3 3 3 3 12
11 2 2 1 2 7
12 3 2 1 1 7
| & 2 2 1 1 6
14 2 2 2 2 8
15 3 2 1 2 8
16 2 1 1 1 5
17 3 3 3 3 12
18 2 2 1 2 7
19 2 2 1 2 7
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A15799 19 NAAZULLNNINARALYINEENNT 1V ANNATAANEAS AT AULNANNTEIAL (51)

el AU 1 FuR 2 AuR 3 FuR 4 593
20 1 1 1 2 5
21 2 2 2 2 8
22 3 2 2 3 10
23 2 2 1 1 6
24 3 3 1 2 9
25 3 3 3 3 12
26 1 1 1 1 4
27 2 2 2 2 8
28 2 2 2 2 8
29 3 2 1 3 9
30 3 3 3 3 12
31 2 2 1 2 7
32 2 2 1 3 8
33 2 2 1 3 8
34 2 2 1 1 6

Mean 2.18 2.03 1.53 1.94 7.68

S.D. 0.63 0.52 0.71 0.74 2.10
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%

A15199 20 HARZUWWWNINAGELTINHEN 1 IMANANNANIAANERTIZUINNEEY ATIN 1

el FUR 1 FUR 2 FuR 3 Fun 4 593
1 3 3 2 2 10
2 2 2 3 2 9
3 2 2 1 1 6
4 3 2 1 2 8
5 3 2 2 2 9
6 2 2 2 2 8
7 2 2 1 1 6
8 2 2 2 1 7
9 2 2 2 2 8
10 3 3 3 3 12
11 2 2 1 2 7
12 3 2 1 3 9
| & 2 2 1 1 6
14 2 2 2 2 8
15 3 2 1 2 8
16 2 1 1 1 5
17 3 3 3 3 12
18 2 2 1 3 8
19 2 2 1 3 8
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AN9197 20 HAATUUUNNINAseLTNEENsIMANANWATIRAARTIEIINg e p%ad 1 (sia)
el AU 1 FuR 2 AuR 3 FuR 4 593
20 2 2 1 2 7
21 2 2 2 2 8
22 3 2 2 3 10
23 3 2 1 1 7
24 3 3 1 2 9
25 3 3 3 3 12
26 2 2 2 2 8
27 2 2 2 2 8
28 2 2 2 2 8
29 3 2 1 3 9
30 3 3 3 3 12
31 2 2 1 2 7
32 2 2 1 3 8
33 2 2 2 3 9
34 2 2 2 2 8
Mean 2.38 2.15 1.68 2.15 8.35
S.D. 0.49 0.44 0.73 0.70 1.74
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AN5199 21 [aRzLUWNINAdaLTNEeN s lMANAN N ATIAANERTIEUINNEEY ATIN 2

el FUR 1 FUR 2 FuR 3 Fun 4 593
1 3 2 2 2 9
2 2 2 3 2 9
3 2 2 1 1 6
4 3 2 1 2 8
5 2 2 2 2 8
6 2 2 2 2 8
7 2 2 1 1 6
8 2 2 2 1 7
9 2 1 2 2 7
10 3 3 3 3 12
11 2 2 1 2 7
12 3 2 1 3 9
| & 2 2 1 1 6
14 2 2 2 2 8
15 3 2 1 2 8
16 2 2 1 1 6
17 3 3 3 2 11
18 2 2 1 3 8
19 2 2 1 3 8
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ANS197 21 HAAzUUUNNIAgeLTnEEnsIMANaNWATIRAaRTILIInNg e p%ad 2 (sia)
el AU 1 FuR 2 AuR 3 FuR 4 593
20 2 2 1 2 7
21 2 2 2 2 8
22 3 2 2 3 10
23 3 2 1 1 7
24 3 3 1 2 9
25 3 3 3 3 12
26 3 2 2 2 9
27 2 2 2 2 8
28 3 1 2 2 8
29 3 2 2 3 10
30 3 3 3 3 12
31 2 2 1 2 7
32 2 2 1 3 8
33 2 2 2 3 9
34 2 2 2 1 7
Mean 2.41 2.09 1.71 2.09 8.29
S.D. 0.50 0.45 0.72 0.71 1.66
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AN5199 22 [aRzLUWNINAdeLTNEeN T lMANAN N ATIAANERTIEUINNEEY ATIN 3

el FUR 1 FUR 2 FuR 3 Fun 4 593
1 3 3 2 2 10
2 3 2 3 2 10
3 3 2 3 3 11
4 3 2 1 2 8
5 3 2 2 2 9
6 2 2 2 2 8
7 3 2 1 1 7
8 2 2 2 2 8
9 2 3 2 2 9
10 3 3 3 3 12
11 2 2 1 2 7
12 3 2 3 3 11
| & 3 2 2 1 8
14 2 2 2 2 8
15 3 2 2 2 9
16 2 2 2 2 8
17 3 3 3 3 12
18 3 3 2 3 11
19 3 3 3 3 12
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5197 22 HaATUULNNINAge LNz IR HAN AR AARTIEMINg e p%ad 3 (sia)
el AU 1 FuR 2 AuR 3 FuR 4 593
20 2 2 2 2 8
21 2 2 2 2 8
22 3 2 2 3 10
23 3 2 2 3 10
24 3 3 2 2 10
25 3 3 3 12
26 3 2 2 2 9
27 2 2 2 2 8
28 3 3 2 2 10
29 3 2 2 3 10
30 3 3 3 3 12
31 2 2 2 2 8
32 2 2 2 3 9
33 2 2 2 3 9
34 3 3 2 2 10
Mean 2.65 2.32 2.15 2.32 9.44
S.D. 0.49 047 0.56 0.59 1.52
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A15199 23 HAATULUNNINARDLYINE NS IMANANNATIAANARTNAITEL

el FUR 1 FUR 2 FuR 3 Fun 4 593
1 3 3 3 3 12
2 3 2 3 2 10
3 3 2 3 3 11
4 3 2 2 2 9
5 3 3 3 3 12
6 2 2 2 2 8
7 3 2 2 2 9
8 2 2 2 2 8
9 2 3 2 2 9
10 3 3 3 3 12
11 3 3 2 10
12 3 2 3 3 11
| & 3 2 2 3 10
14 3 2 2 3 10
15 3 2 2 3 10
16 3 3 2 3 11
17 3 3 3 3 12
18 3 3 2 3 11
19 3 3 3 3 12
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el AU 1 FuR 2 AuR 3 FuR 4 593
20 3 3 2 3 11
21 3 3 2 3 11
22 3 3 3 3 12
23 3 2 2 3 10
24 3 3 2 2 10
25 3 3 3 12
26 3 2 2 2 9
27 3 3 2 3 11
28 3 3 2 2 10
29 3 2 2 3 10
30 3 3 3 3 12
31 2 2 2 2 8
32 3 2 2 3 10
33 3 2 2 3 10
34 3 3 3 3 12

Mean 2.88 2.53 2.35 2.68 10.44

S.D. 0.33 0.51 0.49 047 1.26
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A1599 24 wansAszviratAfugulne 1 sunsudidagy

(1919 Paired Samples Statistics)

Mean N Std. Deviation | Std. Error Mean
Pair1  P1POST 10.44 34 1.260 .216
P2PRE 7.68 34 2.099 .360

A9 25 nanseIziAatanaseutaeldllsunsuddagy

(1919 Paired Samples Test)

Paired Differences

95% Confidence
Interval of the
e Difference

c

kS 2 5

© — 2

3 o Y
2 ) |I| 5 o) )
3 g g z g S
> 1) 1) 2 D t df 175}

Pair 1 P1POST - P2PRE 2.76 | 1.892 .324 2.10 3.42 8.521 | 33 .000
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X, wiu gulianiaouanseny WEnug
X, WNi FReN®e a1ude daLau
X, wnu nenlEanidnlaunGaulidne
X, wnu wam lenawnull
o Y o A a = L84
X, wnu inlinGaufanisGuugieanuies
| a = dgj
X, wni snGewiaauazaanlunis BNy
X, wny MIiinGauldindusenaieane
o Y o a v R v = a ) un v
X, wnu Ml Geugtnsruaunieainmaeniasaamiauazann g U148
X, wnu unEeulfisnig GsPinliinEedienudinlalunmsliivenamepiinananianniu
X,, W1 uniFeudfifinig GSP aseuuaneliinGauainsnmusmndeyaninaades
Tunnaufitloym
= a oa E4 Y o A dl v o & 1
X,, wnu unEanlfiRnig GSP a31auuanneiinFausunsnmenlinannduiugsendng
LRUAZHA
X, wnu imeutfinig GSP e uuamsliitingausunsnsnduanugniiesedesgylf
X, WU UnFeudimnig GSP af1auuaneliinGeuainisndnaiduduneusednns
Timnuals
A9199 26 HANTTFALILLLARLANNANNINElA
\RUN X'\ XZ X3 X4 X5 XG X7 XB X9 X'\O X'H X12 X13
1 5 | 5| 5 |5 | 5|5 |5 |5 | 4|5 |5 ]| 5/|5
2 5 | 5 | 5 | 4 | 5 | 4|4 | a]| a5 | 4|5 |4
3 5 | 5 | 5 | 5 | 4| 4| a | a]| a5 | 4| 4|4
4 4 | 4 | a | 4| 3|5 |5 |5 | 4| 4] 4a]|4a]|cs
5 5 | 5 | 5 | 5 | 5|3 |3 |3 |2 |2/|5]|4]4
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XX | X X, | X | X o . o | X
6 4 4 4 4 4 4 4 5 5 5
7 4 4 4 5 5 5 5 5 5 4
8 4 5 4 4 5 4 5 4 5 4
9 5 5 5 5 5 4 3 5 5 5
10 5 5 5 4 5 4 5 4 2 4
11 4 5 4 4 5 5 4 4 3 5
12 5 5 5 5 5 4 5 5 4 5
13 5 4 4 5 4 4 5 5 3 4
14 5 5 5 5 4 4 3 3 3 3
15 5 5 5 5 4 4 5 4 4 4
16 5 5 5 5 4 4 5 5 3 5
17 5 5 4 4 5 4 4 4 4 4
18 5 5 5 4 4 5 4 4 3 4
19 5 5 5 5 5 5 4 5 4 5
20 4 5 4 5 5 5 4 4 3 4
21 5 5 5 5 5 5 5 5 5 5
22 5 4 4 5 5 4 4 4 4 4
23 4 4 4 4 4 4 5 5 4 5
24 5 5 5 5 5 5 5 5 5 5
25 5 4 4 5 5 5 4 5 4 5
26 4 4 4 4 4 4 4 3 3 4
27 5 4 4 5 5 5 4 5 4 4
28 5 5 5 5 5 5 5 5 5 5
29 4 4 4 3 3 4 4 5 3 5
30 4 5 5 4 4 5 3 2 3 4
31 5 5 5 5 5 5 4 4 4 4
32 5 4 5 4 4 5 5 3 3 5
33 4 4 4 4 4 4 5 5 4 4
34 5 5 5 5 5 5 5 5 5 5
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A5 28 nansAIzidayaanuuaaunnANienela a1l sunsndngagy
(M99 Statistics)
XW XZ X3 X4 X5 XG X? XB ><9 XW 0 XW 1 XW 2 XW 3
N Valid 34 34 34 34 34 34 34 34 34 34 34 34 34
Missing 0 0 0 0 0 0 0 0 0 0 0 0 0
Mean 468 | 465 | 456 | 4.65 | 453 | 450 | 444 | 450 | 444 | 435 | 438 | 3.94 | 4.44
Std.
475 | 485 | 504 | 485 | 615 | 615 | .561 564 | 660 | .774 | 779 | .851 .561
Deviation
Sum 159 158 155 158 154 153 151 153 151 148 149 134 151
A5 29 nansAzidiayaanuuasunnaNienalalaa i ldsunsudFagUdmiu
mAlLs X, (A1519 Frequency)
Frequency Percent Valid Percent | Cumulative Percent
Valid N 11 32.4 32.4 32.4
NN 23 67.6 67.6 100.0
Total 34 100.0 100.0

A5 30 wanszidiayaanuuLasunuaNienalalae i lUsunsudFagUdmiu

Fawils X, (m1379 Frequency)

Frequency Percent Valid Percent | Cumulative Percent
Valid el 12 35.3 35.3 35.3
HINTEA 22 64.7 64.7 100.0
Total 34 100.0 100.0

A1519% 31 nanszidiayaanuuuasunuaNienalalaa i ldsunsudFagUdmiu

Fawils X, (m1379 Frequency)

Frequency Percent Valid Percent | Cumulative Percent
Valid N 15 441 441 441
mﬂ‘ﬁfqm 19 55.9 55.9 100.0
Total 34 100.0 100.0
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A5 32 nanszidayaanuuuasunnaNenalalae i ldsunsudFagUdmiu

Fawils X, (M1379 Frequency)

Frequency Percent Valid Percent | Cumulative Percent
Valid N 12 35.3 35.3 35.3
N’m‘ﬁfqm 22 64.7 64.7 100.0
Total 34 100.0 100.0

A1519% 33 wanszidiayaanuuasunuaNenalalae i ldsunsudFagUdmiu

Fawils X, (m1379 Frequency)

Frequency Percent Valid Percent | Cumulative Percent
valid  d1unang 2 5.9 5.9 5.9
N 12 35.3 35.3 41.2
mﬂ‘ﬁfqm 20 58.8 58.8 100.0
Total 34 100.0 100.0

A1519% 34 nansAzidayaanuuuasunnaNenalalae i lUsunsudFagUdmiu

Fawils X, (m1379 Frequency)

Frequency Percent Valid Percent | Cumulative Percent
Valid  1unang 2 5.9 5.9 5.9
N 13 38.2 38.2 44 1
mﬂ'ﬁfqm 19 55.9 55.9 100.0
Total 34 100.0 100.0

A1519% 35  nansATzidayaanuuuasunnaNienalalag i ldsunsudFagUdmiu

Fawils X (m1379 Frequency)

Frequency Percent Valid Percent | Cumulative Percent
Valid  thunang 1 2.9 2.9 2.9
4N 17 50.0 50.0 52.9
mﬂ'ﬁfqm 16 47 1 471 100.0
Total 34 100.0 100.0
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A1519% 36 nansATzidayaanuuuasunnaNienalalae i TUsunsudFagUdmiu

Fawils X, (m1379 Frequency)

Frequency Percent Valid Percent | Cumulative Percent
Valid  1unang 1 2.9 2.9 2.9
un 15 441 441 471
N’m'ﬁfqm 18 52.9 52.9 100.0
Total 34 100.0 100.0

A1519% 37 nanszidiayaanuuuasunnanienalalne i ldsunsudagUdmiu

Fawils X, (M1379 Frequency)

Frequency Percent Valid Percent | Cumulative Percent
Valid ot 1 2.9 2.9 2.9
4N 16 47 1 471 50.0
mﬂ‘ﬁfqm 17 50.0 50.0 100.0
Total 34 100.0 100.0

A1519% 38 nansAzidayaanuuuasunnaNienalalae i ldsunsudFagUdmiu

Aauils X,, (M99 Frequency)

Frequency Percent Valid Percent | Cumulative Percent
Valid ot 1 2.9 2.9 2.9
11unang 3 8.8 8.8 11.8
4N 13 38.2 38.2 50.0
mﬂ'ﬁfqm 17 50.0 50.0 100.0
Total 34 100.0 100.0

A5 39 nanszidiayaanuuasunnaNienalalae 1 lUsunsudFagUdmiu

Aauils X,, (M99 Frequency)

Frequency Percent Valid Percent | Cumulative Percent
Valid 1ot 1 2.9 2.9 2.9
11unang 3 8.8 8.8 11.8
Hn 12 35.3 35.3 471
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A1519 40 nanszidayaanuuasunnaNenalalaa i ldsunsudFagUdmiu

Fawils X, (1914 Frequency) (Aa)

Frequency Percent Valid Percent | Cumulative Percent
Valid  sn¥ige 18 52.9 52.9 100.0
Total 34 100.0 100.0
ANaT 41 anFlensifiayanuuusaun A e lalne il sunsudnSagld vy
Aauils X,, (M99 Frequency)
Frequency Percent Valid Percent | Cumulative Percent
Valid 1l 1 2.9 2.9 2.9
1unans 10 29.4 29.4 32.4
NN 13 38.2 38.2 70.6
NN 10 29.4 29.4 100.0
Total 34 100.0 100.0

A919% 42 uannAIEiTieyaanuuLaaunNAianalalae 14T sunsudnFagldmiu

AauLls X,, (M99 Frequency)

Frequency Percent Valid Percent | Cumulative Percent
Valid  thunang 1 2.9 2.9 2.9
4N 17 50.0 50.0 52.9
N’m'ﬁfqm 16 47 1 471 100.0
Total 34 100.0 100.0
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