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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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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 | @onmasy
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 | @onmasy
29 +1 0 +1 +1 +1 q 0.8 | @onnded
30 +1 +1 0 +1 +1 4 0.8 | @onpand

A1591 23 M3 MHENTUTZRINANNARAAREY (10C) SEnintormauiuanUseaidn1siseu;

YBAUUNAFBUINNITUAT YN 1ANAAIERSIATUJURNITA 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 GRIGAEN
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

APRIGERN

M58 24 M3IRaN1TUTEuLUUABNaN sl Uy mneadinaansasasuuanisi 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 MTNY HaMTUTEIiuANNaenATes (I0C0) senindernuiugnussasAnisiseus

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 AONAADY
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 RIZER0N
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 | Wa1sen
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 | @onmasy
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

15199 27 wan1sUsziliupudennded (100) seninedemnuiugauszasinsiiouives

LUUNAERUIANISULATYINNATnAER$39sUL URNISN 2

ﬂzLLuummﬁﬂLﬁuﬂlaeé’ﬁmﬂjﬂmu NaN13
Yofl | auil 1 | aufl 2 | auil 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 | @onrAass
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 ADAARDY
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7 +1 +1 +1 +1 +1 5 1 AOAAADY
8 +1 +1 +1 0 0 3 0.6 | @onrass
9 +1 +1 +1 +1 +1 5 1 GRARRN
10 +1 +1 +1 +1 0 4 0.8 | @onAdes

M13199 28 MITIRaNITUTEHIuLUUARNaN SN Uy nandinaansa9asuusanisi 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

wazduagauun (8) agluyae 0.203 - 0.407

211

a a v ! 14 [J Y (3 a b4
M99 30 MITINANTTUIELIUAMUERAARDY (I0C) T8MINNUBANINAYIAUIZEAIANITLIDUG

YBILUUNAFBUIANATU BN NS HUIRANAAIaR 195U URNIST 3

ﬂmuummﬁﬂLﬁwaaﬁﬁﬁiaww NaN1g
Yofl | auil 1 | Aufi2 | Auii3 | Auita | aufis | sow I0C | Waseun
1 +1 +1 +1 +1 +1 5 1 RIGARN
2 0 +1 +1 0 +1 3 0.6 | @onAand
3 +1 0 +1 +1 +1 4 0.8 | @onpand
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 | denndes
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 | Wa1sen
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 | @onAand
24 +1 +1 0 +1 +1 4 0.8 | @onmasy
25 0 +1 +1 +1 +1 4 0.8 | @onmasy
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
M99 31 FansUTzIuANNEDAAaY (I00) T81INITBAININNUIAUITZENANIILTEUT VDS

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

M58 32 MFIRENITUTEHuLUUARNaN SN Uy inadinaanseasuuinanisi 3

b

4o AzULUAMNARTLINGTE2Y1Y NANT
aufl | eudl | eudl | eudl |ewdl | sow | Aede | Swesiei
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 4 23 4.6 4N
5 5 5 5 a4 24 4.8 un
5 a4 5 5 a4 23 4.6 4N










216

UwindaAry

FTUTATT TN TILAE TR AR ALSANEATIAT WATIMISmIME TR NT 6216
il |
W &7 0605 5(2) UM 20 uATWa 2563

wal © e a .1 -
L3E ﬂaHT'IN'EI'I._ILHT'I:‘.'HLﬂLIiHﬂﬂ'Ifg'il"i‘:ﬁﬂﬂUl.Hiﬂ-ﬂlE\“ ﬂuﬂ"lﬁ'l‘ilﬂ

'3

G seaanTevel el gRius

£ - f— - - - -
1 winang )y fund EaSugi aredenmaeuineatas fussadamand
- e - - - a —
RIUZAMEIATARS A ivendmaean ey AdsAnsuasirinriinuiies meRRnnAan
- s - m w e a
Tumsudlagmmnedsmanslaoldnsdamnfmsuuinirhaiulbunsdladui Gae
- 0w X e - o o ab ' al an -
arsimATsileyaiisy vaninSoudulizoudneii 6 sulludnmimasnriAnnamdnars na.
- - il o
nraswinnaariuazadantand el Sdomanserd moaed weaa ueesdinEmn
R . oy
moriirudwdn Tuadaii
a [ m w - F ns ~ w - ' -u P
vivalknsseirimedmudidulufoaudeuion weumaauinolsed AusArEaand
i TImEndmmianza v sanud wiEinadhidiirrarseud anuanunie wasiilssavaol
a - o owdar u o ' e mld a .t -
luSariduaineg Siladmeanrseunnsdminaduidmepansssuedo dieildlun b
I - P .
mauammﬁagm'ﬂﬂ"l.ﬂmn.mm-ﬂ.uw-imuna'lﬂ

or ol a -
AT 'II.'HEIT"IJTH“"I"IﬁﬂI.'I

(mnaATaR T A e lawnn)
TRaRmUA YR TN Wy
REILURR LA A TERS



217

Jwiindany

dausmnts amdeinrsasiufndne ausAnsaand mrmmdnumare ns 6216
-l o |
¥ 87 0605 5211181 T 20 unTiAy 2563

a w w ol a . .n1I -
kI8 'uammmgm‘i'|z1-'|n'flqummr;gmﬂﬂﬂuwimnan alunisidn

Gou giioatanTeed mrudnea Tioowes

o " - - - = -
At wnsangw] wndumi GEmSann e dnnsaauivereas fuazadantaad
- - - o n - a u
aoczAmemaad e imrdnmaEe e TrodinudiGes armiRLOATIERN
1 - [ ur i [ - - - al
TunsuiilguemzrdemasilaolEnminnadouivuuimivhuiilunadleivi Ges
- X . - A A -
niwnziizuaiiasy veaindruiulnedne i 6 datudgnmilnomiineaamdngns ne.
- - . wl
u. nsasuinoeariussadsmens laodl dieeasmasd et wewe Wusrsdi
.
N . X

Ui Inariinucedn luasyil

al Il  m - r e i S nr Il

walinrrimivinmimuiiuluferdEouioe wesusmaaadinmlwsan aus
Anwmard wnindsmam AranudaiuivinaiuiEirnuseud enuae ez

- a4 K P . & . ne il ad o

vrzaunvinl TuSesniuaded SdledwasrmaperesinnvinduiErangareasueEe g

mn o mm . . x ,
#lalun 1934 mauam:uﬁqaiﬂ.ﬁ"lﬂﬂ1Luun111muﬁauna'lﬂ

o ey -
SaSmunmva lsediasu

(384 @ATINTTE AT AR Llauen)
TEaRmUR UfiR T
RELURARSE AT W aR T



218

ol - s
W 87 06055021181 AazAnEAER T TS TE TR
dnaadies Sawiruuiaiata 44000

20 unTRM 2563

a o Bl A 11 -
LaEd 'ﬂﬂﬁi'llla'l.!Lﬂ‘i'lZHI.'n'l-.IEH:ILI:H:I'IEI.I_PFI'S]TIﬁEIULH‘i'EMNEIH £luniian

- = cm N
MEOU WHATIMNYEIAL HEREALD

& e - - - -
fan wimangsd] wodund dEnBuanin arinnaeuinemaniuasadamand
- wr - - - al nr
REIUZANEIATART T ivndmatiain Adadnsussirivmiivug Gea aneiRRT LT
- - - m m . o
lunsuillamvnasdiseasslaoldnistsnradouiuuuiindriaiullsunsudlsdoi Gee ms
- o X w s B o d A a -
Amsziayadewy venindouraisnarneiin 6 suihdnissaansAnmeamanans na
- s - s W '3 il ool or
arAmnmaassasriaaaad laol fomarrated aaue weam dhiaaaiindEne
.
- . £
motiiwudwdn Turdsil
o w = m - I i - Iy - I
walinsdmi e iivuiivludearmEauion weruseaiinabzan aus
Anwiatand umInmdmnarie AersanuddiuiwinadugEinnuraud aruannse uas
il b a A o il v . wowl a Y nﬂ w
tilszauntial TuSesidhuadneg Jilaivearmawessimiadulitoaessasueiaiianld
l - a mm - b -ﬁ - m = .
um T ielidranitayeildludwiunisluiureusaly

a - - e e P om
Fudrunniallmiesan rusArsmaad werimedomearna winduswisima

- . &
TWuaunianamviTuate warsenauamen o Tanail

TakaRIFI TS S

fmamarTIaTsd e faTed s
TRARmUE UGURT I IweY
RURRLEATE R ERT
TN AT TR AL AT ATART
Twadd lnsans 0-4371-31749
wiatlnsiifa 0652744230



wl - -
W 87 06055021181 RUZANSIMARS TN ERINATIATY
funaudiay S IRmNaTIATY 44000

20 unTmu 2563

a 0 w sl a 11 -
LIEd 11'E|'H1'|I|E|'|:||.‘H1'|z“Lﬂuﬂlﬂu?ﬁ'lﬂ]wﬁijﬂﬁa\ﬂﬁ'iﬂduﬂﬂ ﬂuﬂ'ﬁ'}lq:ﬂ

Eou wirathn dnTmes

£ e . - - -
A wsanged] wndumd dEaTuanin arndnnaeuinsmarisasadaeead
- = - - - a e
rEuAnEIAIaad ninndmwariat mddnsuasdTIveiivug 581 malR AT IHETINEa
- - m e a4
Tunrsuillamvnardinemandlaoldnsdsnsdruiuudinirbaiuldun sudleivin Gee ns
- QW K w - o ol o ' ab a =
Imrmayaewu resindmsuimatneii 6 dadudnmiimam@neaamdngns nea
- 0 - o - W 3 - ool o
nrasuinrmanivacadaniani laedl fomanmaed auued weam dhuaieadigEne
.. . E ¥
Imotiwuiven luriai
ol w = mom - P e o = ™ I
e i inedivuiiduludearmdouion uesusmanrinobean A
Aniaad uwInmdnumiaen iesaes i v lugEinnuseud anuaanse s

“ L a4 i ) . o . m ol a o ﬂ w
mlvEaunim t'l-ll.ﬁilml.'ljuﬂﬂ"llﬁ 'ﬂﬂtﬁﬂﬂﬁ'l'lllﬂ'l!l.ﬁﬁ TENTIAN 'I'I-II.'ljui!Lﬁﬂ'lﬂl"lﬂ]"Flﬁ'lﬂﬁﬂ‘LlI.P'I'SEI-III‘EIT'I 3

we A me .. = .
Tunsidn maurliﬂ::uTﬁ'ﬂqﬂﬁi’lﬂmtwmﬂwmaumﬂ.ﬂ

A - - - - " m m
Fadrunniallsafiasan suzAmremtasd merimednnearan winduethaiiving

. . &
Wiueenganamyiudn  warsstauquen o lenal

TELARIAT TS

(smamTan 10Tl A aTIR lawn)
TRaRmUA UfURTmnIwY
FELR RS AT W TaR T
LRt LARANY RLTATATaRT
Twafm Insars 0-4371-3174
wiadlnslida 0652744230

219



wd - s
¥ a7 06055021181 RUZANHAARS 2T TN S IRMATIATY
fnodieg S TRamnaTIATI 44000

20 unimau 2563

a - w ol a 11 -
k3Ed 'ﬂﬂﬂ']'ll-la'l!l.ﬂ"i'IZ:'Hlﬂuﬂlﬂlﬂ]‘ﬁ'lﬂlwﬁ'i]'ﬂﬁiﬂﬂﬂ'iﬂduﬂﬂ ﬂuﬂ'ﬁiqﬂ

ol JI wd
dou wnatugmmT ailed

o€ e - - - -
A wmangsd] wundums GdnFaanln arndnnsasuineeaniuazadeemand
- e e - - o e
RLZANEIATART 1 Imndmaeatiany Addnwuasinm i Sea nrsRRTIETEe
" - [ n ] e - m w e @ owod
Tunsuillamvnardinemanlaoldnsssaadodeuriniriaillunsdlsivin Gee ms
- oW X o - o of o . ab a -
irsmtayaiiowy esindrusuimdneii 6 daduduiimamdAneamdngns nea
- ' - o - W '3 il ol ar
arsasuinmaaniLaradaataas laedl fdaomansasd avuuet wenm WhiaiasiidEne
I . Py
Tmoriwuindn lurse
o " = omom = S i i = = I
waldnrrmiineiivudiulldwandouian werusaanuingizan Ao
Anwimaad aminmdoumairs fesuedsiurivinaduiinmumeud aruanne was

= « 4 K ) . o - n ol a o ﬂ w
inlzauntiol Twiadidtuadem 'EI-!tHﬂEIi‘I'J'IH'EI'I:II.Hi TENDIAN 1'I.IL1j1.IH_L11£I'.I!1"|ﬂ.I“F'IT.|‘iIEEI1JI.F'IiEI-!I-I‘EI'FI k]

T e - [ 14 -
Tunrsidn mauaﬂﬂmﬁw‘aﬁlﬂﬂmtwmﬂwmaumﬂ.ﬂ

a - - - - . m w
Tl e ruzAmeRaad ermeSmnnarsa winduahadsiheg

- . &
WWiuaTmgnnanyiuATe warsstauausn o lamail

wERARIAT TS

(snamtan 1975 Ao faTed lawma)
sRaRmUE UTRTIEn T
RIUARMEAME A TaRT
anTnTLETTURIRANY RLZATEIATEART
Twsdw Insars 0-4371-3174
wadlnslida 0652744230

220



221

o = =
1 87 0605.5(2) 398 AGEANATERT UMMM TE IR
funeudies S TRuwiaTiai 449000

31 amIWmu 2563

a « O I | -
Liad F‘EI'H]'IHEI‘I{I.HTI:“‘ITHH'ENIﬁI.HiEI-IlIE\I.HEiFI'Ii:ﬁiI
- . = &

RN I'-'I‘EI'I'I-.I]LIFI'Iil[‘i-ILﬁU‘LI'IJﬁUEIWﬂ“‘I'Iﬁ

£ = —— - - -
fin wiwanes] gupdumi dEaiygiln amdninsaawinoaasiuasadineaed
- - = == = al w
AMZANWIATERT AWM Ea AT MSAms s g Ga 0 SaraiR
. - e a L a
armasalunsndgwmrdasaailaolEnrdansSnduouiniiuiuiluredladuh
a - cu X w - B oL d o L o
GBs msiwTsitanadawy seanGmisinmEneiiin 67 saiuduwisenaneen
wianams (nAaL) nisseuinemarisesadineand Taodl FoA@ATIINE0 ATIURT MBS
d . .oq E¥
dhuanarainEne inen twuivdn Tuadaii
«a [ = - & W s w ™ o
walinTsmiTInaiinui il erdisoaruraaarinmlTaad
- = ' - £
AmzAnEAEa T mrrimdnmarian lndvesruawasiemillsseuneld usangwg
= ) woad A A me W JI.FI o H '
mugdumi immrmeas: EsTsdhdslEaehtamildludwdiunmduiunausald

o o - ar Iy - - e o a
famuzmalisedinsan ausdnewerasd uninmduuwara winduetiizi
- . &
AslATURT NIV TUA Y wazTevaUAMMT M lonail

TELARIFI TR

(saeaAT1973d s assd lano)
TERmUH U TRT NI
AOURRMZA TS A TaAT

I TILas UL AR AMTARTATART
Twsdmd nsans 0-4371-3174
wailniildn 0652744230






)
UL
gn1une

anunagUagiu

ANLAUIATINNNTINY
douivinaudagiy

Us2InNI1sANE

o/

NUIY

NAIIUIY

UsedInnL e

U 5

WY GG YUHIUNT

o o - =

U 14§ 1A W.M.2539

BLNBNTENITNING J9INTARUATIET

Uruiauil 123 vl 8 Urunwa fuaineyl dNNensen1siena Javin

guas1ws1il s lUweild 34130

(% '
v aa

W.el. 2550 Usgaufnuwntudn 6 lsassudnunuy Jwminguasvsiil

a

WA, 2556 STspuAnetuli 6 Tsadsunuuduninennns
Jminguas vl

W.A. 2560 NANGATINGIMANTUNTN (V) @vadinenans
WNINYUUATIVFH ImMinguaTIvs

W.A. 2563 USquanisfinwumdudie (nA.a.) a1u13gin1saay
I ANENTULAZANAAIENT UUNINEIFEUANAIIAY TINIR

UE1IAY



	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ
	สารบัญตาราง
	สารบัญภาพ
	บทที่ 1 บทนำ
	ภูมิหลัง
	ความมุ่งหมายของการวิจัย
	ความสำคัญของการวิจัย
	ขอบเขตของการวิจัย
	นิยามศัพท์เฉพาะ

	บทที่ 2 เอกสารและงานวิจัยที่เกี่ยวข้อง
	หลักสูตรการเรียนรู้กลุ่มสาระการเรียนรู้คณิตศาสตร์ ตามหลักสูตรแกนกลางการศึกษาขั้นพื้นฐานพุทธศักราช 2551 (ฉบับปรับปรุง 2560)
	การเรียนการสอนคณิตศาสตร์
	การวิจัยเชิงปฏิบัติการ
	วิธีสอนแบบนิรนัย (Deductive method)
	การจัดการเรียนรู้ด้วยเทคนิค KWDL
	แนวคิดการแก้ปัญหาของโพลยา
	โปรแกรมจีโอจีบร้า
	ความสามารถในการแก้ปัญหาทางคณิตศาสตร์
	ผลสัมฤทธิ์ทางการเรียนคณิตศาสตร์
	งานวิจัยที่เกี่ยวข้อง

	บทที่ 3 วิธีดำเนินการวิจัย
	กลุ่มเป้าหมายของการวิจัย
	เครื่องมือที่ใช้ในการเก็บรวบรวมข้อมูล
	รูปแบบของการวิจัย
	การดำเนินการและเก็บรวบรวมข้อมูล
	การสร้างและหาคุณภาพเครื่องมือ
	การจัดกระทำกับข้อมูลและการวิเคราะห์ข้อมูล
	สถิติที่ใช้ในการวิเคราะห์ข้อมูล

	บทที่ 4 ผลการวิเคราะห์ข้อมูล
	สัญลักษณ์ที่ใช้ในการเสนอผลการวิเคราะห์ข้อมูล
	ลำดับขั้นตอนในการเสนอผลการวิเคราะห์ข้อมูล
	ผลการวิเคราะห์ข้อมูล

	บทที่ 5 สรุปผล อภิปรายผล และข้อเสนอแนะ
	ความมุ่งหมายของการวิจัย
	สรุปผล
	อภิปรายผล
	ข้อเสนอแนะ

	บรรณานุกรม
	ภาคผนวก
	ภาคผนวก ก เครื่องมือที่ใช้ในการศึกษาค้นคว้า
	ภาคผนวก ข ตรวจสอบคุณภาพเครื่องมือ
	ภาคผนวก ค หนังสือขอความอนุเคราะห์

	ประวัติผู้เขียน

