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Sukjit Tangcharoen, (2000). Using Problem Solving Strategies to Develop Competence in Solving
the Equation Problems of Mathayom Suksa | Students. Master Thesis, M.Ed.
(Mathematics). Bangkok : Graduate School, Srinakharinwirot University. Advisor

Committee: ‘Assist.Prof. Supaporn Sriburindr, Assist.Prof. Apichai Bowarnkitiwong.

The purposes of this study were, first, to compare the achievement in mathematical
problem solving between the experimental and control groups and, second, to examine the
relationships between the achievement of mathematical problem solving and using problem solving
strategies.

The subjects in this study consisted of two groups of Matayom Suksa | students at
Satrisamutprakarn School, Muang, Samutprakarn. The students were randomly assigned to the
experimental and control groups of 49 students each.

The experimental group was trained to using 4 problem solving strategies: guess and
check, make a table, drawing picture and working backwards. The fraining sessions were
scheduled outside regular classes, prior to 12 lessons of 60 minutes intervals on equation
problems.

The control group was not trained to using problem solving strategies but received only
the lessons on equation problems in regular classes.

The two groups were taught equation problems solving by the researcher for 6 periods
each. After finish, the achievement of the equation solving was employed using the achievement
test constructed by the researcher.

The results revealed that the experimental group showed significant differences at 0.05
level over the controi group on the achievement in mathematical problem solving. In addition,
further analysis of the experimental group when broken into three levels revealed the following
results. The high achievement of mathematical problem solving used more problem solving
strategies than the two groups and the average achievement group used more problem solving
strategies than the low achievemeiit group. Moreover, the study about using problem solving
strategies showed that all group applied guess and check, working backwards, drawing picture and

make a table in that order.
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wwliRewada vradaumeldanlandilym

4, naITNaMmn n5N waz@1919 (Drawing Pictures, Graph and Table) N300 W
ibat u,a:cmswmu'LvTaInL'%numam.ﬁumwmn-iay‘aﬁtﬂm’nmuﬁamw‘lﬁ nrlRuaudunu
fuiusrzniedayaitbivanglasyiud

5. na%%msﬁm}'mdammﬁmiaaaan (Elimination of Extraneous Data) langifaywning
TandilymiTayarisfd nduwuazlidndulummidiaey suinGuudasdadayasmilisuduoen
Lﬁaﬁaz’[ﬁ%gm‘fmﬂuaa Lmuﬁa:wmwmu'l,ﬁ’ifa;daﬁmmﬁ‘hjﬁmwwmr_l

6. NAaIPWAWEAIULAEITBUFNMNT (Developing Formulas and Writing Equation) n3&ing
qmsﬁﬂsﬂmﬁ@iamnmﬁnmum'lﬁlugml.ﬁaﬁwmm‘lw”'l@”ﬁmau

7. nadPaeuuuitaes (Modeling) [unuwmetasliiniounonfinanuduiuiasuiiu
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' ' ‘e ° . s a
AT 9 ATIILRSIANOIUHNENE (p) ANATUIRITILUN (1) LAZATOITNLTANUDAILULNATALUINNE

a .:f 5 r [y L K & c‘ W o & 7
fugnslumsuilandaunis e ldnnuasugnslumsunlandzunisinasauiuninG swrwi sy
AnEnlN 2 S 119 au

af p r
1 .80 22
2 73 A7
3 .64 .66
4 .63 56
5 55 a7
6 .56 .63
7 A7 44
8 44 .38
9 45 .53
10 .36 .34
11 .81 .38
12 .66 .38
13 .63 31
14 .61 .59
15 .50 .56
16 .58 .34
17 .50 A4
18 44 .69
19 .39 .66
20 33 22

AT UYILULNAREL Immmmmngm KR-20 = 0.705
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TN 1 AzUUnLAN 20 ATUUK

wfi AZUUUYDINGY AZUUUUBINGY i TUNKLBINGY AZUUKVBINGA
afad AIUNN NARDI AU
1 19 7 26 19 13
2 5 10 27 12 13
3 14 9 28 14 9
4 15 11 29 14 8
5 17 9 30 12 10
6 11 16 31 16 9
7 17 16 32 6 17
8 17 9 33 12 9
9 9 12 34 8 13
10 8 12 35 8 7
11 11 7 36 13 9
12 9 5 37 12 6
13 18 17 38 20 13
14 12 10 39 18 8
15 9 10 40 7 1
16 7 10 41 7 6
17 13 7 42 11 11
18 9 18 43 16 9
19 10 6 44 6 1"
20 18 8 45 g 11
21 6 9 46 4 11
22 18 11 47 17 10
23 14 12 48 16 15
24 18 15 49 17 19

[
(&)}

13 17
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a9 11 ms’mm‘smaaum?:n"mmnLmﬂnaﬂuaaﬂ:u,uwuaoffm%ﬂunéuwmaao%’uﬁﬁuuﬁnmﬁﬁ

@ = A agpe
1 lagltmsnasavufadwasa (Liliefors test)

Ho : fruwwsaIngunaasdguanandszrinsndmsuanuasnd

Hy @ ﬂ:uuwuaona;unﬂaaagiadmﬁnm.h:'mn'sﬁ‘hj'l'ﬁnmﬁmmaﬂna
ATUUUNEUNARDY X = 1247 , s = 4.40

FonzuMk (Xi) 289 Xi- X X - X F(Zi) S(Zi) | F(Zi)- S(Z) |

NRUNARDY 4 . -

4 -8.47 -1.93 0.0268 0.0204 0.0064
5 -7.47 -1.70 0.0446 0.0408 0.0038
6 -6.47 -1.47 0.0708 0.0612 0.0096
6 -6.47 -1.47 0.0708 0.0816 0.0108
6 -6.47 -1.47 0.0708 0.1020 0.0312
7 -5.47 -1.24 0.1075 0.1224 0.0149
7 -5.47 -1.24 0.1075 0.1429 0.0354
7 -5.47 -1.24 0.1075 0.1633 0.0558
8 -4.47 -1.02 0.1539 1 0.1837 0.0298
8 -4.47 -1.02 0.1539 0.2041 0.0502
8 -4.47 -1.02 0.1539 0.2245 0.0706
9 -3.47 -0.79 0.2148 0.2449 0.0301
9 -3.47 -0.79 0.2148 0.2653 0.0505
9 -3.47 -0.79 0.2148 0.2857 0.0709
9 -3.47 -0.79 0.2148 0.3061 0.0913
9 -3.47 -0.79 0.2148 0.3265 01117 L
10 247 -0.56 0.2877 0.3469 0.0592
1 -1.47 -0.33 0.3707 0.3673 0.0034
11 -1.47 -0.33 0.3707 0.3878 0.0171
11 -1.47 -0.33 0.3707 0.4082 0.0375
12 -0.47 -0.11 0.4562 0.4286 0.0276
12 -0.47 -0.11 0.4562 0.4480 0.0072
12 -0.47 0.1 0.4562 0.4694 0.0132
12 -0.47 -0.11 0.4562 0.4898 0.0336
12 -0.47 -0.11 0.4562 0.5102 0.0540
13 0.53 0.12 0.5478 0.5306 0.0172
13 0.53 0.12 0.5478 0.5510 0.0032
13 0.53 0.12 0.5478 0.5714 0.0236
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SEInUUN (Xi) V89 Xi- X X - X F(Zi) S(Zi) | F(Zi) - $(Zi) |
NEUNARAY 4= s

14 1.53 0.35 0.6368 0.5918 0.0450
14 1.53 0.35 0.6368 0.6122 0.0246
14 1.53 0.35 0.6368 0.6327 0.0041
14 1.53 0.35 0.6368 0.6531 0.0163
15 2,63 0.58 0.7190 0.6735 0.0455
16 3.53 0.80 0.7881 0.6939 0.0942
16 3.53 0.80 0.7881 0.7143 0.0738
16 3.53 0.80 0.7881 0.7347 0.0534
17 453 1.03 0.8485 0.7551 0.0934
17 4.53 1.03 0.8485 0.7755 0.0730
17 4.53 1.03 0.8485 0.7959 0.0526
17 453 1.03 0.8485 0.8163 0.0322
17 453 1.03 0.8485 0.8367 0.0118
18 5.53 1.26 0.8962 0.8571 0.0391
18 5.53 1.26 0.8962 0.8776 0.0186
18 553 1.26 0.8962 0.8980 0.0018
18 5.53 1.26 0.8962 0.9184 0.0222
18 553 1.26 0.8962 0.9388 0.0426
19 6.53 1.48 0.9306 0.9592 0.0286
19 6.53 1.48 0.9306 0.9796 0.0490
20 7.53 1.71 0.9564 1 0.0436
n Woes = 0.1266

§gu L = 0.1117

UUAD L < Wy o MINUURANIT HONTY H, Nszauie§Iaty .05

Wufia Aarunusaangamasasguananlzmnsninauanuasnd iszdudbdeny .05
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ATe 12 mﬂomiﬂﬂ'ﬂaum?:nmmnLmﬂn?mmﬂ:uuumaaﬁnﬁsuunaﬁ'umuquﬁuﬁﬁmuﬁnm’ilﬁ

g a A [ —
1 laul¥maneseufadnasa (Lilliefors test)

' 3 Ao a
Hy : ﬂ:mejaanQumuguqwmmnﬂszmmmm'ﬂmnLma.lnm

H, : ﬂ:uuwuaang;umuqufiuu'mnﬂ'i:mns*?'i"l.ai'l‘ﬁmnmnumﬂna
ASUNUNEUAIUAN X = 1084 , s = 343
UTHINZUUR (Xi) VB9 Xi- X X - X F(Zi) S(2i) | F(zZi) - S(Zi) |
NYNUAIUQY = 8

5 -5.84 -1.70 0.0446 0.0204 0.0242
6 -4.84 -1.41 0.0793 0.0408 0.0385
6 -4.84 -1.41 0.0793 0.0612 0.0181
6 -4.84 -1.41 0.0793 0.0816 0.0023
7 -3.84 -1.12 0.1314 0.1020 0.0294
7 -3.84 -1.12 0.1314 0.1224 0.0090
7 -3.84 -1.12 0.1314 0.1429 0.0115
7 -3.84 -1.12 0.1314 0.1633 0.0319
8 -2.84 0.83 0.2033 0.1837 0.0196
8 -2.84 -0.83 0.2033 0.2041 0.0008
8 2.84 -0.83 0.2033 0.2245 0.0212
9 -1.84 -0.54 0.2946 0.2449 0.0497
9 -1.84 -0.54 0.2946 0.2653 0.0293
9 -1.84 -0.54 0.2946 0.2857 0.0089
9 -1.84 -0.54 0.2946 0.3061 0.0115
9 -1.84 -0.54 0.2946 0.3265 0.0319
9 -1.84 -0.54 0.2946 0.3469 0.0523
9 -1.84 -0.54 0.2946 0.3673 0.0727
9 -1.84 -0.54 0.2946 0.3878 0.0932
9 -1.84 -0.54 0.2946 0.4082 0.1136
10 -0.84 0.24 0.4052 0.4286 0.0234
10 -0.84 -0.24 0.4052 0.4490 0.0438
10 -0.84 -0.24 0.4052 0.4694 0.0642
10 -0.84 -0.24 0.4052 0.4898 0.0846
10 -0.84 0.24 0.4052 0.5102 0.1050
10 -0.84 -0.24 0.4052 0.5306 0.1254
11 0.16 0.05 0.5199 0.5510 0.0311
11 0.16 0.05 0.5199 0.5714 0.0515
11 0.16 0.05 0.5199 0.5918 0.0719
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Bonsuun (X) 209 Xi- X OXi- % F(zi) S(Zi) | F(Zi) - S(Zi) |
NUAILRY 2 &

11 0.16 0.05 0.5199 0.6122 0.0923
11 0.16 0.05 0.5199 0.6327 0.1128
11 0.16 0.05 0.5199 0.6531 0.1332
11 0.16 0.05 0.5199 0.6735 0.1536"L
12 1.16 0.34 0.6331 0.6939 0.0608
12 1.16 0.34 0.6331 0.7143 0.0812
12 1.16 0.34 0.6331 0.7347 0.1016
13 2.16 0.63 0.73567 0.7551 0.0194
13 2.16 0.63 0.7357 0.7755 0.0398
13 2.16 0.63 0.7357 0.7959 0.0602
13 2.16 0.63 0.7357 0.8163 0.0806
15 4.16 1.21 0.8869 0.8367 0.0502
15 4.16 1.21 0.8869 0.8571 0.0298
16 5.16 1.50 0.9332 0.8776 0.0556
16 5.16 1.50 0.9332 0.8980 0.0352
17 6.16 1.80 09641 0.9184 0.0457
17 6.16 1.80 0.9641 0.9388 0.0253
17 6.16 1.80 0.9641 0.9592 0.0049
18 7.16 2.09 0.9817 0.9796 0.0021
19 8.16 2.38 0.9913 1 0.0087
N = 49 , Wy = 0.1266

EX‘E‘IJ L. = 0.1536

de o & ' e o e A . A
WUAD L > Wygs MILULRAIN tausy H, Arzaudbdany .05

1 ' ' L PRLI) a A o a o, a
Hufia ﬂ:l.l.uu'ﬂEHn‘Ej‘uﬂ"J'JJQNEESJNﬂ'ﬂﬁﬂﬂizﬁﬂﬂiﬂ‘lul’ﬁﬂﬁﬂﬁlﬂLL'ﬁNlIﬂG‘] ﬁsmuuummy .05
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24 & v ° 2 L= ko Qe g
A71719 13 AMMTNURAIIDURSV DI UINYD ’e)’]LL'l«mG]’]Uﬂ')‘il'ﬁﬂﬂ’)%luﬂ’]‘nmﬂfy%’]LLﬂ:NaﬁﬂJf]Y]ﬁluﬂ'l‘i

uwilandiymadiamand vasindoungunanes

WniGon | nadi 1 nad5h 2 ned%i 3 na3te 4 1ailEnaids PeTY
auit  [$1u] Youaz [$ruau| Fowar [d1wan| Yaess [swon| fapsz [ruam] 3anss [$uau| 3ona:
h] 18 78 L) ) b

S

1 5 25 0 0 0 0 6 30 9 45 20 100
2 4 20 0 0 1 5 10 50 5 25 20 | 100
3 3 15 0 0 0 0 5 25 12 60 20 | 100
4 7 35 1 5 0 0 3 15 9 45 | 20 | 100
5 1 5 0 0 2 10 6 30 11 55 20 | 100
6 6 30 1 5 2 10 2 10 9 45 20 | 100
7 3 15 0 0 0 0 2 10 15 75 20 | 100
8 10 50 0 0 2 10 4 20 4 20 20 | 100
9 9 10 0 0 2 10 1 5 8 40 20 | 100
10 4 20 ) 0 0 0 10 50 6 30 20 | 100
11 10 50 0 0 0 0 4 20 6 30 20 | 100
12 B 10 0 0 2 10 5 25 1 55 20 | 100
13 7 35 0 0 2 10 |. 4 20 7 45 20 | 100
14 3 15 3 15 4 20 4 20 6 30 20 | 100
15 5 25 1 5 3 i5 10 50 1 5 20 | 100
16 6 30 1 5 1 5 1 5 11 55 20 | 100
17 8 40 0 0 1 5 4 20 7 35 20 | 100

thunas

1 0 0 0 0 0 0 9 45 1 55 20 | 100
2 0 0 0 0 0 0 0 0 20 | 100 | 20 | 100
3 8 40 0 0 2 10 1 9 45 20 | 100
4 1 5 0 0 0 0 0 0 19 95 20 | 100
5 5 25 0 0 1 5 3 15 11 55 20 | 100
6 2 10 0 0 0 0 2 10 16 80 20 | 1c0
7 10 50 0 0 0 0 4 20 6 30 20 | 100
8 2 10 0 0 0 0 4 20 14 70 | 20 | 100
9 11 55 0 0 0 0 0 0 9 45 20 100
10 6 30 | 1 5 0 0 5 25 8 40 20 | 100
11 7 35 1 5 2 10 1 5 ] 45 20 | 100
12 4 20 0 0 3 15 7 | 35 6 30 | 20 | 100
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M7 13 (§ia)
WnGeu | nadER 1 nad%f 2 nadsd 3 naise 4 Yaildnads PRV
aufl  [$huwan| Yeuse [$ruwau| Souas [dvau] fouas [$wau| Seuas (S| Sevas |[Swau] Seuas
98 o) ) ) [ 18
trunans

13 5 25 0 0 0 0 5 25 10 50 20 100
14 4 20 1 5 0 0 1 5 14 70 20 100
16 6 30 0 0 0 0 0 0 14 70 20 100
16 3 15 0 0 0 0 1 5 16 | 80 | 20 | 100
éin
1 1 5 0 0 0 0 2 10 17 85 20 100
2 3 15 0 0 0 0 0 0 17 85 20 100
3 2 10 0 0 0 0 3 15 15 75 20 100
4 1 5 0 0 0 0 1 5 18 90 20 100
5 3 15 0 0 2 10 2 10 | 13 | 65 | 20 | 100
6 6 30 0 0 0 0 1 5 13 65 20 100
7 3 15 0 0 0 0 2 10 15 75 20 100
8 2 10 0 0 0 0 1 17 | 85 | 20 | 100
9 6 30 0 0 0 0 0 0 17 a5 20 100
10 6 30 0 0 0 0 0 17 85 20 100
11 5 25 0 0 1 5 2 10 12 60 20 100
12 2 10 0 0 0 0 0 0 16 80 20 100
13 2 10 0 0 0 0 5 25 13 65 20 100
14 2 10 0 0 0 C 3 16 15 75 20 100
15 6 30 0 0 1 5 0 0 13 65 20 100
16 6 30 0 0 0 0 0 0 14 70 20 100

P} ar e £ - g
WNUIRG §9 NAIBD waaquﬂunmrﬁwuﬂtymﬂmmmamga

= o P € a €
hunss nanedle nagugnslumsuilandilgwadiasmnaaiiunas
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n. 18 un Y, 20 YN A, 22 Un J. 24 U
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n. 42 A 43 q. 44 3. 45
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AUV TUIUIIWIURIIAAWINNIN 80 ay 7 FIRTWIUUY

n. 28 Y, 29 @. 30 4, 31
ARaLRDEI N Aadpea1wis 100 . aaaatisd ¥ adoe1wis 20 AU 2FITUFUA12N
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n. 50 Gu 2. 55 6u f. 60 au 3. 62 ou
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3 5

n 123 2, 151 q. 221 5. 257
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