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ABSTRACT

The purpose of this research was to 1) develop the ability to solve
mathematical problems. To have a score of 60 percent. 2) Develop mathematical
achievement To have a score of 70 percent passing the target group used in this
research By choosing Purposive Sampling by selecting students in Mathayomsuksa
6/6 at Borabue Witthayakhan School, Borabue District, Maha Sarakham Province 30
students in the second semester of the academic year 2562. The tools used in this
research were 1) 11 learning management plans on preliminary data analysis,
including deductive learning management plan with GeoGebra program. Deductive
learning management plan with Polya concepts in conjunction with GeoGebra
program and deductive learning management plan with KWDL technique together
with GeoGebra program 2) Test of ability to solve subjective mathematical problems
There are 3 items, 5 items each, with the consistency index 0.6-1.0. The mathematics
achievement test.of 4 choices of 3 items, each 20 items, has a difficulty of each item
(P) from 0.31 - 0.78. The power of item classification (B) from 0.20 - 0.41 with
confidence value (r.) version 1 was 0.914, version 2 was 0.720 and version 3 was
0.854. 3) Behavior observation form for solving mathematical problems. 3 rating
scales with 4 points and 8 points. The statistics used for data analysis are average,

percentage and standard deviation. The research results appear as follows



Action Cycle 1 : Students who are given deduction learning
together with the GeoGebra program With an average mathematical problem solving
ability score of 30.6 or 76.5 percent, which is higher than the criteria of 60 percent of
24 people, representing 80 percent and an average academic achievement score of
43.267, representing 72.111 percent which is high More than 70 percent of the
criteria, 22 people, representing 73.333 percent. Results in action cycle 1, most
students solve problems well, but some parts show how to solve problems that are
not detailed and incomplete. The researcher then uses the concepts of Polya as a
step in showing solutions to the problems so that students have better solutions in

the next cycle.

Action cycle 2 : Students who have received an in-depth learning
management with Pola's concept together with the GeoGebra program. With an
average mathematical problem solving ability score of 31.533, equal to 78.833
percent, which is higher than the criteria of 60 percent of 27 people, representing 90
percent and an average academic achievement score of 48.033, representing 80.056
percent which is high. More than 70 percent of the criteria, 25 people, representing
83.333 percent. Results in action cycle 2, most students can solve problems better,
can show how to solve problems according to the Pola concepts better. But some
students have problems in checking the answer and summarizing the answer, so it
takes too long to complete the exercise. The researcher then uses the KWDL
technique to show the solution method. In'step 4, it is a summary of the knowledge
gained from the solution. Causing students not to show methods for checking
answers Which we already use GeoGebra to check the answer Leading to the next

circuit

Action Cycle 3 : Students who have been organizing deductive
learning with techniques KWDL together with the GeoGebra program has an average
mathematical problem solving ability score of 32.633, which is 81.583 percent, which
is higher than the 60 percent threshold, with a total of 28 people representing 93.333

percent and an average academic achievement score of 49.933. 83.222 percent,



which is 70 percent higher than the criteria, with a total of 28 people, representing
93.333 percent. In the 3rd action cycle according to the steps of the KWDL
technique, students have better ability to solve mathematical problems. Provides a
more detailed and complete solution to the problem The results of the research are
in accordance with the objectives. 1) Develop the ability to solve mathematical
problems with 60 percent passing scores 2) Develop mathematical achievement with

scores of 70 percent

Keyword : Management of deductive learning, Basic data analysis, GeoGebra Program,

Ability to solve mathematical problems
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16 +1 +1 +1 +1 +1 5 1 AOAAADY
17 +1 +1 +1 +1 +1 5 1 AOAAADY
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ﬂmmummﬁﬂLﬁwaq;ﬁl,%aww, NANIT
Yofl | Aufl1 | Aufi2 | Aufi3 | Aufi 4 | Aufi 5 | s I0C | Wa1seun
18 +1 +1 +1 0 +1 4 0.8 | @onAasy
19 +1 +1 +1 +1 +1 5 1 AONAADY
20 +1 +1 +1 +1 +1 5 1 AONAADY
21 +1 +1 +1 0 +1 4 0.8 | @onpand
22 +1 0 +1 +1 +1 4 0.8 | @onAasy
23 +1 +1 +1 +1 +1 5 1 GRIGARN
24 +1 +1 0 +1 +1 4 0.8 | @onAasy
25 0 +1 +1 +1 +1 4 0.8 | @onAand
26 +1 +1 +1 +1 0 4 0.8 | @onAand
27 +1 +1 +1 +1 +1 5 1 AOAARDY
28 +1 +1 0 +1 +1 4 0.8 | @onAasy
29 +1 0 +1 +1 +1 q 0.8 | @onnded
30 +1 +1 0 +1 +1 4 0.8 | @onpand

A159 23 M3 MHENTUTZRINANNARAAREY (10C) SEnintormauiuanUseaidn1siseu;

YBAUUNAFBUINNITUAT YN ANAAIERSIATUJURNITA 1

ﬂzLLuumwﬁﬂLﬁumaesﬂ'ﬁ}mmmu NAN1S
‘il”e']‘lg/i ﬂ‘u‘ﬁ 1 ﬂ‘uf/‘i 2 ﬂ‘u‘ﬁ 3 ﬂ‘uﬁ q ﬂ‘u‘ﬁ 5 34 10C NATU
1 “ +1 ¥1 +1 +1 5 1 AOAARDY
2 +1 +1 +1 +1 +1 5 1 GRIGGRE
3 +1 +1 g +1 +1 5 1 A0ARRDY
q +1 +1 +1 +1 +1 5 1 GRIGAON
5 +1 +1 +1 +1 +1 5 1 GRIGAEN
6 +1 +1 +1 +1 +1 5 1 ADAARDY
7 +1 +1 +1 +1 +1 5 1 ADAARDY
8 +1 +1 +1 +1 +1 5 1 A0AARDY
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+1

+1

+1

+1

+1

ADNAADY

10

+1

+1

+1

+1

+1

APIGERN

M58 24 M13IRaN1TUTEuLUUABNaN sl Uy mneadinaansasasuianisi 1

=b.

U9 ﬂzLLuummﬁmﬁumﬂ;ﬁv‘ﬁlmmm NANT
aull 1 | audl 2 | audl 3 | euita | auils | s | Auale | Tiesen
1. 5 5 5 5 4 24 4.8 un
5 5 5 5 4 24 4.8 un
5 5 5 5 4 24 4.8 un
2 4 5 5 5 4 23 4.6 uln
4 5 5 5 4 23 4.6 11N
5 5 5 5 5 25 |5 uniian
3 5 5 5 5 4 24 4.8 1N
5 5 5 5 4 24 4.8 un
S 5 5 5 4 24 4.8 N
4 5 4 5 5 4 23 4.6 un
5 5 5 5 4 24 4.8 11N
5 4 5 5 4 23 4.6 un
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M131991 25 AIANINEINGTE (P) ANSIUIITMUN (B) VBILUUNAADUIPHAFUGVISNI9NISITEY

ARIRANENTINATUHUANN 2

“?J’E]‘I?ll P B L Sl VN P B WULR
1 0.695 0.407 x 16 0.712 0.305 x
2 0.729 0.169 17 0.407 0.339 x
3 0.373 0.271 * 18 0.559 0.271 *
4 0.322 0.305 * 19 0.525 0.305 *
5 0.746 0.237 * 20 0.678 0.305 x
6 0.356 0.271 * 21 0.627 0.406
7 0.441 0.271 . 22 0.576 0.169
8 0.407 0.237 * 23 0.542 0.271
9 0.525 0.203 * 24 0.746 0.372 *
10 0.458 0.237 3 25 0.492 0.169
11 0.746 0.339 I 26 0.780 0.305
12 0.763 0.305 % 27 0.695 0.271
13 0.729 0.237 * 28 0.508 0.237
14 0.356 0.339 9 29 0.254 0.237
15 0.492 0.271 * 30 0.169 0.203

“fie Tofthluldads Aprmend1e (P) eglutag 0.322 - 0.763
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wazdm1aduun (B) agluyae 0.203 - 0.407

ANALADLU (1) VAU 0.720

AN5199 26 MNT19 HaMTUsEIluANNaenATes (I0C0) seninderniuiugnussasAnisiseus

VOUUUNAFBY IANAFUNNTNNNTSUIVIANNFNENTIRTUHURNN 2

ﬂ:LLuummﬁﬂLﬁumawﬁlﬁmmzy, NaN1S

%1917; ﬂuﬁ 1 ﬂ‘u‘ﬁ 2 ﬂ‘u‘ﬁ 3 ﬂuﬁ q ﬂ‘uﬁ 5 EIPEY I0C WAL
1 +1 +1 +1 +1 +1 5 1 HONAADY
2 +1 +1 +1 0 0 q 0.6 |d@onnded
3 +1 +1 +1 +1 +1 5 1 AOAARDY
4 +1 +1 +1 0 +1 q 0.8 | @onnded
5 +1 +1 +1 +1 0 4 0.8 | @onAand
6 +1 +1 +1 +1 +1 5 1 HONAADY
7 5] 1] +1 0 A 4 0.8 | @onAans
8 +1 +1 +1 +1 +1 5 1 AONAADY
9 +1 +1 +1 +1 +1 5 1 A0AAADY
10 +1 +1 +1 +1 +1 5 1 AONANDY
11 ) +1 +1 +1 +1 5 1 GRIZER0N
12 +1 +1 +1 +1 +1 5 1 GRIZER0N
13 +1 +1 +1 +1 +1 5 1 AOAARDY
14 +1 +1 +1 +1 +1 5 1 AOAAADY
15 +1 +1 +1 +1 +1 5 1 AOAAADY
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ﬂmmummﬁﬂLﬁwaq;ﬁl,%aww, NANIT
Yofl | Aufl1 | Aufi2 | Aufi3 | Aufi 4 | Aufi 5 | s I0C | Wa1seun
16 +1 +1 +1 +1 +1 5 1 GRIZGR0N
17 +1 +1 +1 +1 +1 5 1 AONAADY
18 +1 +1 +1 0 +1 4 0.8 | @onpand
19 +1 +1 +1 +1 +1 5 1 AONAADY
20 +1 +1 +1 +1 +1 5 1 AOAARDY
21 +1 +1 +1 0 0 3 0.6 | @onPADY
22 +1 0 +1 +1 0 3 0.6 | @onPADY
23 +1 +1 +1 0 +1 4 0.8 | @onAand
24 +1 +1 0 +1 +1 4 0.8 | @onAand
25 0 +1 +1 +1 +1 4 0.8 | @onmasy
26 +1 +1 +1 +1 0 4 0.8 | @onAasy
27 +1 +1 +1 0 +1 q 0.8 | @onnded
28 +1 +1 0 +1 +1 4 0.8 | @onpand
29 +1 0 +1 +1 +1 4 0.8 | @onAand
30 +1 +1 0 0 +1 3 0.6 | @onAand

A15199 27 wan1sUsziliuaNdennded (1I00) seninedemnuiugauszasinsiiouives

LUUNAERUIANISULATYINNATnAER$39sUL URNISN 2

ﬂzLLuummﬁﬂLﬁuﬂlaeé’ﬁmﬂjﬂmu NaN13
Yofl | auil 1 | aufl 2 | auii 3 | aufl 4 | aufi5 | s I0C | Warsan
1 +1 +1 ) +1 +1 5 1 A0ARRDY
2 +1 +1 +1 0 +1 q 0.8 | @onnass
3 +1 +1 +1 +1 0 q 0.8 | @onrass
4 +1 +1 +1 +1 +1 5 1 ADAARDY
5 +1 +1 +1 +1 +1 5 1 ADAARDY
6 +1 +1 +1 0 +1 5 1 A0AARDY
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7 +1 +1 +1 +1 +1 5 1 AOAAADY
8 +1 +1 +1 0 0 3 0.6 | @onAass
9 +1 +1 +1 +1 +1 5 1 AONARDY
10 +1 +1 +1 +1 0 4 0.8 | @onAdes

M13°99 28 MITIRANTUTEHIuLUUARNaN SN dy i nadinaan$9asuuisanish 2

®
=b.

) ﬂzLLuum’mﬁmﬁumﬂﬁL;ﬂwmmu HANTT
AUl | euil2 |euil 3 |aufld | eufl5 | 9o Awade | Iasen
1. 5 5 4 24 4.8 un
5 5 5 5 4 24 4.8 un
5 5 5 5 4 24 4.8 41N
2 4 5 5 5 4 23 4.6 un
4 5 5 5 4 23 4.6 an
5 5 5 5 5 25 5 1nitgn
3 5 5 5 5 4 24 4.8 un
5 L5, 5 5 4 24 4.8 un
5 5 5 5 4 24 4.8 un
4 5 4 5 5 4 23 4.6 un
5 5 5 5 4 24 4.8 an
5 4 5 5 4 23 4.6 un
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M13199 29 AITIANANEINSIEY (P) ANBIUIFTIUN (B) VBIMUUNAEBU IAKAFUENENI9NTS

SeuAnAaRNs9asURURNIN 3

fol P B vanews | e P B VB9
1 0.644 0.406 * 16 0.729 0.237 *
2 0.695 0.237 * 17 0.424 0.305 *
3 0.440 0.203 * 18 0.593 0.237 *
4 0.373 0.305 * 19 0.559 0.407 *
5 0.695 0.271 b 20 0.695 0.271 *
6 0.399 0.237 N 21 0.644 0.373
7 0.525 0.237 . 22 0.627 0.271
8 0.424 0.407 X 23 0.559 0.203
9 0.627 0.339 * 24 0.762 0.339
10 0.559 0.237 * 25 0.475 0.203
11 0.712 0.339 * 26 0.797 0.271
12 0.729 0.373 * 21 0.644 0.305
13 0.763 0.203 * 28 0.525 0.237
14 0.407 0.305 x 29 0.254 0.271
15 0.508 0.271 * 30 0.169 0.237




“fie Tefthluldade Anrmendis (P) eglurag 0.37 - 0.763

ANALTRLU (1) AU 0.854

wazdu1agauun (8) agluyae 0.203 - 0.407
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a a v ! 14 [J Y (3 a b4
M199% 30 MITINANTTUIELIUAMUERAARDY (I0C) T8MINNUBANINAYIAUTZEAIANITLIUS

YRV UNAFBUIANAFU BN NS EUIBANAAIaR 195U URNIST 3

ﬂmuummﬁﬂLﬁu%aﬁﬁﬁiaww NaN1g
Yofl | auil 1 | Aufi 2 | Auii3 | auila | aufis | som I0C | Waseun
1 +1 +1 +1 +1 +1 5 1 AOAARDY
2 0 +1 +1 0 +1 3 0.6 | @onAand
3 +1 0 +1 +1 +1 4 0.8 | @onAand
4 +1 +1 +1 0 +1 4 0.8 | @onpand
5 +1 +1 +1 +1 +1 5 1 AOAARDY
6 +1 0 +1 +1 +1 q 0.8 | donndes
7 +1 +1 +1 +1 0 4 0.8 | d@onnaed
8 +1 +1 +1 A4 = 5 1 GRIGRRN
9 +1 0 +1 +1 +1 4 0.8 | @oARaDd
10 B +1 +1 +1 +1 5 1 AOAAADY
11 0 +1 +1 +1 +1 il 0.8 | @onmasd
12 +1 +1 0 +1 0 3 0.6 | @onAany
13 +1 +1 +1 +1 +1 5 1 RIZER0N
14 +1 +1 +1 +1 +1 5 1 AOAARDY
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ﬂmuummﬁﬂLﬁwaq;ﬁl,%aww, NANIT
Yofl | Aufl1 | Aufi2 | Aufi3 | Aufi 4 | Aufi 5 | s I0C | Wa1seun
15 +1 +1 +1 +1 0 4 0.8 | @onAasy
16 +1 +1 +1 +1 +1 5 1 AONAADY
17 0 +1 +1 +1 +1 4 0.8 | @onpand
18 +1 +1 +1 0 +1 4 0.8 | @onpand
19 +1 +1 +1 +1 +1 5 1 AOAARDY
20 +1 +1 +1 +1 +1 5 1 GRIGARN
21 +1 +1 +1 0 +1 4 0.8 | @onAasy
22 +1 0 +1 +1 +1 4 0.8 | @onAand
23 0 +1 +1 +1 0 3 0.6 | @onPand
24 +1 +1 0 +1 +1 4 0.8 | @onmasy
25 0 +1 +1 +1 +1 4 0.8 | @onAasy
26 +1 +1 +1 +1 0 q 0.8 | @onnded
27 +1 +1 +1 +1 +1 5 1 HONAADY
28 +1 +1 0 +1 +1 4 0.8 | @onAand
29 +1 0 +1 +1 0 3 0.6 | @onAand
30 +1 +1 0 +1 +1 q 0.8 | @onnded

a a ' ! 14 [J Y [ a b4
M19199 31 FansUTzIlUANNEDAAAY (I00) T81INITBAININNUIAUTZENANTILTEUT VDY

LUUNARBUIAM ATV ARAFERTRITURURNSN 3 1Sae MTlasizsideyaiUawiu

ﬂzLLuummﬁﬂLﬁumméﬁmmw‘, WaN13

%’aﬁ ﬂ‘uﬁ 1 ﬂ‘uﬁ 2 ﬂuﬁ 3 ﬂ‘uﬁ q ﬂ‘uﬁ 5 FRREY [o]@ ﬁf\]'ﬁaﬂ
1 +1 0 +1 +1 0 3 0.6 | @onrass
2 0 +1 +1 0 +1 3 0.6 |@onndos
3 +1 +1 +1 o] +1 5 1 GRIGAEN
i +1 +1 +1 +1 +1 5 1 AOAARDY
5 +1 +1 +1 0 0 3 0.6 |@onndos
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6 +1 +1 +1 +1 +1 5 1 AOAAADY
7 +1 +1 +1 +1 +1 5 1 GRARRN
8 0 +1 +1 0 +1 3 0.6 | @onrass
9 +1 0 +1 +1 +1 4 0.8 | @onAdes
10 +1 +1 +1 0 +1 4 0.8 | @onAdes

M13°99 32 MFIRENITUTEuLUUARNaNSalA Uy nadinaanseasuuinanisi 3

b

4o AzULUAMNARTLINGTE2Y1Y NANT
aufl | eudl | eudl | audl |ewdl | sow | Aede | Swesaei
1 2 3 4 5
1. 5 5 5 5 a4 24 4.8 4N
5 5 5 5 4 24 4.8 an
5 5 5 5 4 24 4.8 an
2 a4 5 5 5 4 23 4.6 41N
a4 5 5 5 a 23 4.6 an
5 5 5 5 5 25 |5 1nTIan
3 5 5 5 5 a4 24 4.8 41N
5 5 5 5 4 24 4.8 an
5 5 5 5 4 24 4.8 4n
a4 5 a4 5 5 a4 23 4.6 4N
5 5 5 5 a4 24 4.8 un
5 a4 5 5 a 23 4.6 4N
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