18 a.n. 540

15342
nratt

Iz

.V 2 w ow { Py
uaﬂﬁiaﬂﬁuiﬁanﬂuauadﬂﬂuﬁ@aﬂﬂmuazuauaﬂ

o & 1 <i v
MIIFNTARN T aamaE] 1ATIN1TETMIFuD
) ' it
gadfawadn YNADAIIWEINATE LUNT
e < 1 “r ,‘ﬂl
wnilgmamieanisddasaaslinL Teu

Furlyzonamein, 5

TS S £
Wsguwus
289

PRE VSN el

LFuas T N dedSuaTuns Y e Ussamudag LiinL Judunienaaniadmn
smdngaTUTagunsdmamiinge g annisiauanisdng
. WOEAAY 2540

- :S’fl o ar =y = oy
AVANF L VU DINRIIMSBTATUATUNT D Lo

195y 4



2 A £ =
HAMIINENTIONWEUBIA UFYFNHUL AL AR
<iciac a as < [V
NIFNTAeENa T anamasd 1ATIN1TETIINaENE
= £ Nt
AAINANDTA ﬂmammaﬁmsﬂhm‘s
- a £ ar <
Lmﬂqm TAIIANEA A TR AIUNL TU

2
o,

Fulszondnunin 5

UNAaEa
2189

MUY LANEDY

. S ar <i o < =, o [~ <0
Lauamauﬁﬁaﬂﬂﬁaﬂﬁﬁuﬂ?uﬂsaiiw PITEUUAT L WAL MUEUWLEIZDINITAN
awwangasU3agnntAnsm e 311t ennisiowansdny

WOHNAY 2540



Sas ¥ X . g 2 e ¢
N1TIEATIU ﬁgﬂngmwaLﬁaﬁﬂvwmanwsﬁﬂﬁuiinnwuﬁaaawuﬁ@aﬂsmuaz
a aeladc =, ' as = L7 o 4 R
LANARNIITN1TAGATITUAINNEMD ATIE5 TN aNaIaaIRadads NURBAINEINITE 1L
% a | 4 [ =i ko < =t & ] =i =
ﬂﬁ?ﬂﬂﬂ@ﬁﬂﬂﬂQﬂmﬂﬂﬁﬁﬂiﬂaauﬂLiﬂuﬁuﬂizﬂmaﬂﬂﬂﬂﬂ 5 TiqLﬁﬂuuuys L BRNUDT
y o o oo . o oo T .
NTILMUNRTURT ?qﬂﬁaquauagﬂunﬁﬂLiauﬂ 2 tnsdnen 2539 T@ﬂgu@?aaﬂowﬂ
¥ e v Y A o a £ < < ¥ o v .
90 AU AIBICFNUVULINGY NTTAHUNRINNINIINITLTIULIUTUL  IINUURIFUNAUAIBEL Y
. B v oar ] ' ) °
pamin 3 nay lengudegnduay 30 eu lamngan 1, 2 uav 3 fnadndusaaTw
v U W s o s ~ o &
duaeuFpEnMIL A NaNasLLY DSP,NSP ka¥ ESP @ atdu leuanisinday
w o= Skt v ey oa ¢ a
1. uﬂL5auﬂTQSUﬂ1iaﬂamssnnﬂwauaqmwuaqaﬂumu@suauamuun ESP
w <l , La, o I s ar @ o
it PSP dmwawnsn lunsuilgmmetiads@aseuinuen 1 TAaA W A
1 = i £ e 2eay ES I'4
anw13ﬂ7uﬂ15uﬂﬁqmﬂﬂwoﬂmmﬂwa@3@1uLﬁ@ua ﬂ)ﬁmﬁﬁuﬁﬁﬂjuﬂﬂﬁuﬂumﬂWﬂWGQMEHWQQi
o b & LR = 4 2 ' ar
ﬂwun15uﬂTaﬂaﬂqw1 uasﬂawyawujsmﬂunﬁsuﬂﬂ@ﬂnwwoﬂm@ﬁﬂa@i?ayvﬂmwu LENFIINY
. Se 8w aaa w ) v @ avdra v A ¢
pEINUgFIAgMINEDSNTTaY L 01 aauuﬂL5ﬂuw1m5unwaaﬂamsionwwawaomﬁua@aﬂvm
a ar 2 £ £ @
LazLanNasuy ESP iy NSP ﬁﬂawuﬁwm1501un15uﬂﬂ@ﬁWﬂﬁqﬂmmﬁwamﬁéwunﬂyznﬁi
© w - 2 &2 ' as v
AR UL uaxﬂﬁﬁuﬁﬁnﬂﬁﬂjuﬂﬂiuﬂﬂQﬂﬁﬂﬁdﬂaﬂﬂﬂﬁﬂiﬂﬂuL%@maumﬂﬂﬁﬂﬂuaﬂﬁdﬁ
lddgmieanamaréy .01 - §auaud s lunslpmiaadadt@nsaun 1w Lame
o L IEY < H ‘ f ar . P
o wazadwdunse lumsuitammisatadiaads amndw. uenaofuata il
v 9w S o v ow <l S s T as i =
ULFAON I FOH QJW5uuﬂLﬁauﬂl@iUﬂ15aﬂﬁmiianﬁuﬁuaomﬂuﬁ@aﬂumuazuamamuuu NSP
a <l a £ L o .P 2
iy DSP 1A wE@ w30 luntsuhiigr missaad@asa A Landiiomwanatofiu
peiiladwignaaiensedu .01 Fwuednd@ NI lunr it satedanSdy
- a o = 4
NABENITAGA TU AL ﬂnwuaﬁu1EaTuﬂWiuﬁﬁ@ﬁﬂﬂwoﬂmmﬁwﬁﬂsﬁwuLm@ua WAZAIW
2 = . , ¢ 2 .| s ' Pl O wr a2
ﬁWMjinTunWiuﬂﬂgﬁwwﬁqamWﬂwamisaugnmwu uaneinafiuae e lauliesdgmieats
as < < e & a e‘: e & o e ai ar s c{
2. uﬂLiﬂuﬂyssmﬁuaayqnﬁﬂnan15L5aum1nuuﬂt?auﬂﬁizﬂuuaamqnﬁ
= s ar o
NIINI5 LB IUNaN §ﬁ31M67N75ﬂ1uﬂ75uﬁﬂqmﬁﬂ?dﬂm@ﬂﬂaﬂiﬂﬁuﬂﬂﬁzﬂﬁiﬂﬂ
o Tra 2 £ w Y IS
AT ﬂ?ﬂmaﬂwﬁiﬂquﬂﬁiuﬂﬂ@ﬁ1ﬂﬁ6ﬂN@ﬁ1ﬁﬂ§ﬂﬁUﬂ1Suﬁlﬁﬂﬁﬂ@%? waEA3aEINITn
) £ 2 b e . 2r @ Qo ar
Tunsuitlgs misedadranssamndn  wandafussneifieddgmoestionssiiy o1
‘ . L an = & e ' s . 1y O &
ﬂiuﬂD?Mﬁﬂuiiﬂiuﬂﬂiuﬂﬂ@mﬂﬂﬂoﬂm@ﬁﬁﬁﬂiﬂﬂuLﬁguauﬂﬂﬂﬁdﬂuaﬂﬂdimmuﬂﬁﬁﬂ@ﬂﬁe
aa T L - £ <t LI Y a £
dom AMTUUM THUNUTEAUNARUONENIIAITLTEUATINUUN L THUNUTEAUNATUON TN
- & a  da a - £ = wow oS S
MILTPUS  URSUNL TBUNNTTOUNATUONENIINTT L Tauuna 1 nuing seumiTeey
~ 4.{; = =i E < . e s £
HRNUENENIINTTL TR wﬂqwuaﬁuﬁﬁaiuﬂﬂiuﬂﬂQWWﬂﬂqﬂm@ﬂﬂﬁ@i@ﬁuﬂﬂﬁsﬂwsﬂm

a 2 < £
AU ﬂ'nuai'lm‘mel,um'mﬂﬁnmww AUAFHIIF TN UL WAUR ﬂ‘)"lllﬁ’]lﬂ‘iﬂcluﬂ’l‘i
b 9



Y a § ' N
whllgmmedadamsatunsud landilomy  wazadwd@wrIn lunsudigmanag
= I'4 ‘ a . ar O  ar = ar
ANRAERT T ImnaLEne N9 Tuat 1 UadFmad@densesy o1
a
23, v £ '\ aa Y e It miasa a
3. UnduiussEnI19 5Rnaus TN NEN IR UHINHIL AT HANATMA ITN1TAR
'3
' A ar , < 1 2% = s
Aafufinssdunaiugnim1anis L Toulaen 2 a0 lun1sunilgm misedad 1mas6 T
ar @ a ) 2
NA¥ENITTANA TU A0 ﬂawxﬁﬁMWiniuﬂwsuﬁﬂ@ﬁﬂﬂﬂqﬂm@ﬁwaﬂsﬂwuLﬂgua AMVFIWITD
18 a £ 2 e r'e i
Tunmsunilommiseaadgaterunsun langilgmt  wazeudunTa lumsuatiommos

= 5 ar * w1 v =las a o
ANE VAR T N Uas e aTlsddgm s J0e



THE EFFECTS OF MENTAL ABILITY TRAINING
BY SYMBOLIC AND PRODUCT OF DIFFERENCE
OPERATIONS' IN GUILFORD’S THEORY ON
MATHEMATICS PROBLEM SCLVING OF

PRATOMSUKSA V STUDENTS

AN ABSTRACT
BY.

WASANA SEDSOY

Presented in partial fulfilment of the requirement. for the master
of Education degree in Educational Measurement
at Srinakharinwirot University

May 1997



The purpose of the research was to study the effects of
mental ability training by symbolic and product of difference
operations in Guilford’s theory on mathematics problem solving of
Pratomsuksa V students. Ninety Pratomsuksa V Students in academic
year 1996, at Minburi school Bangkok were selected by stratified
random sampling by level of acheivement.. Subjects were randomly
assigned into three experiment groups. There were 30 students in
each group and each group received mental ability training DSP, NSP
and ESP respectedly.

The fingings were as follows :-

1. Students who received mental ability training ESP and
DSP had Mathematics skill, Reason, Sum problem solving and
Mathematics problem solving significant difference at .01. Students
whoe received mental ability training ESP and NSP had Mathéﬁatics
skill and Reason significant difference at .01. Sum probem solving
and Mathematics problem solving was not statistical difference.
Students who recived mental ability training NSP and DSP had Sum
problem solving significant difference at .01. Mathematics skill,
Reason and Mathematics problem solving was not statistical
difference.

2. Students in low acheivement group and middle
acheivement. group had Mathematics skill, Sum problem solving and
mathematics problem solving significant difference at .01. Reason
was not statistical difference. Students in low acheivement. group
and high acheivement group, middlie acheivement group and hight
acheivement group had Mathematics skill, Reason, Sum problem
solving and Mathematics problem solving significant difference

at. .01.



2. No interaction between mental ability training by
symbolic and product of difference operations and level of
acheivement was found neither on Mathematics skill, Reason, Sum

problem solving nor Mathematics problem solving.
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6. .04].30 [20.18 |.04].32{20.18 |.86]|.53 8.11* .071.34 [19.04
7. .09].43 [18.43 |[.11|.35]|17.92 |.67|.58 11.24* .13|.30 [17.48
8. .371.06 |14.36 {.531.27 12.70* .021.22121.74 |.09|.42 ]18.43
9. .271.43 |15.583 1.34|.22]20.18 }.02(.43121.74 |.868].51 11.07*
10. .03].25 t20.58 |.90].81 7.75* .03].51|20.58 |.04).30 [20.18
11. .221.33 116.20 |.06)|.24]19.28 |.08].45]18.82 ;.64|.586 11.58*
12. .10|+.45 [18.25 (.10].41[18.08 |.73|.59 10.56* LO07].13 |19.04
13. .64).684 11.48* .19(.34|16.51 |.03[.43|20.58 |.13[{.48 |17.48
14. .73|.34 10.56* .10].20]118.08 |.13(.35|17.48 |.03;.12 |20.58
15. L07].12 {19.04 |.48).32 12.23* .391.44114.13 |.068]-.46[19.28
16. .251.17 115,71 |.45].26 13752* .14).16]17.89 {.16|.07 [17.09
17. .211.28 |16.30 |.15].31|17.28 1.53|.58 12.70* L11].31 [17.92
18. .481.23 |13.23 |.06f.10[19.28 |.24[.70 15.90* .221.31 {116.20
19. .08].09 [(18.862 .34 .44114.60 |.13].35117.48 |.44].686 13-67*
20. .683[.31 11.64* .049.15|19.85 [.20].27]16.41 .13 .13 |17.62
21. L121-.04117.77 |.09]|.57(18.43 |.70].35 10.82* .08]1.17 [18.62
22. .18]-.02]16.74 |.31|.07 14.93* .331.13]114.84 |.18).28 |16.74
23. .40].38 13.98* .271.38|15.44 |.08[.41|18.62 ].23}.17 |16.00
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o plr A pi{r A pl|r A plr A
24. .221.54 116.20 [.471.64 13.37* .15(.37117.28 |.17|.28)16.85
25. .18(.29 [16.51 }.50|.57 13.04* .151.14|17.28 |.16}.39117.09
26. .13(.07 [17.62 [.13}-.03}17.48 |.60|.06 11.95* .13|.08117.48
27. .29].45 115.27 {.07].40 |19.04 |.08{.16|18.62 |.56}.62 12.40*
28. LA0).15 |14.05 |.321.04 114.84 [.16].32|17.09 .12|.71 17.77*
29. .34|-.07[14.68 [.15]|.47 |17.28 |.30{.54 15.09* .21}.35|16.30
30. L25|-.02(15.71 |.37|.38 14.36* .16].04117.09 {.22]|.42]116.10

-'31. .14].39 (17.89 |.23(.33 |[16.00 |.24}.14|15.80 |.39(.59 14.13*
3Z. .18 .34 16.74 |.62|.47 11.79* .13(.20(17.48 |.07|.26{18.82
33. L04{.20 [19.85 }.29|.24 (15.27 |.40].47 14.05* .a7}.21115.53
34. .341.23 (14.68 |.32(.49 14.93* .19].22116.62 |.16].12{17.09
35. .451.08 [13.52 {.33|.24 14.78* .11].30117.92 |.09(.10]18.43
36. .81|.57 11.87* .261.36 }15.62 |.04(.36]19.85 |.09(.38}18.43
37. .491.30 13.04* .141.37 [17.89 {.26|.18}15.62 |.11}.30]|17.92
38. -14).57 [17.89 [.11].33 |17.92 |.63]|.56 11.64* L111.11317.92
39. .10{.35 118.25 }.13].42 |17.62 }.32|.02{14.93 }.45(.43 13.52*
40. L201-.15|16.41 |.11.38 (17.92 |.12.28|17.77 |.57].25 12.25*
43%. .63|.44 11.64* .181.24 -16.74 .09|.47118.43 |.10].10]18.05
42. L151.25 [17.28 [.33].26 |14.84 |.45(.54 13.52* .07]1.36|19.04
43. .26]1.19 |15.52 |.39|.565 14.13* .141.32117.89 |.20(1.29|16.41
44, .441.57 113.60 |.16].19 16.97* .23(.39116.00 |.16].21]|16.97
45, .071.05 [18.82 [.05}.29 {19.55 |.24|.51(15.80 |.64].54 11.56*

ar L] 4‘@! ﬁll V oar L) q.: ﬁ ar
mtaan‘l@mmﬂ‘iawma ¥ LWEaI AL RENULL umgﬂ



F7979° 19 AMMIINLIN ATATUIVI WU LATATAIINEINYIATI Y 2BINULNAFAU T

BN £
AT UL T M ATRA TERTE UL ABEHS

Sudusaf Susiuien

i | p AN TR p r | /\ | Seinwai
1. | .80 | .42 | 9.59 24.| .47 | .64 [13.37 14
2. | .90 | .50 | 7.92 25.| .50 | .57 |13.04 15
3. | .79 | .80 | 9.70 1 26.| .60 | .08 |11.95

4. | .75 | .58 |10.29 2 27.] .56 | .62 [12.40 16
5. | .62 | .44 |11.71 3 28.| .12 | .71 |17.77

6. | .86 | .53 [ 8.11 29.| .30 | .54 |15.09 17
7. | .67 | .58 |11.24 4 30.| .37 | .38 |14.38 18
8. | .83 | .27 |12.70 31.| .39 | .59 |14.13 19
9. | .88 | .51 |11.70 5 32.{ .62 | .47 [11.79 20
16. | .90 | .51 | 7.78 as.| .40 | .47 |12.05 21
11. | .64 | .56 |11.58 6 34.) .32 | .49 |14.93 22
12. | .73 | .59 |10.56 7 35.| .33 | .24 |14.76

13. | .64 | .84 [11.48 8 36.] .61 | .57 |11.87 23
14. | .73 | .34 |10.56 37.| .49 | .50 [13.04 24
15. | .48 | .32 [13.23 9 38.| .63 | .56 |11.64 25
16. | .45 | .26 [13.52 39.| .45 | .43 |13.52 26
17. | .53 | .58 |12.70 10 40.| .57 | .25 |12.25

18. | .24 | .70 [15.90 11 41.| .83 | .44 [11.84 27
19. | .44 | .68 {13.67 12 42.| .45 | .84 [13.52 28
20. .33 .31 |11.64 43.] .39 .85 |14.13 29
21. | .70 | .35 |10.82 a4.| .18 | .19 |16.97

22. | .31 | .07 |14.93 45.| .64 | .54 [11.56 30
23. | .40 | .38 |13.98 13
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2. .121.52 |21.75 {.88].59 8.36* 071.46(18.84 |.05].38 [19.58
3. .07]1.55 {19.068 |.03}.23 |20.59 |.04}.47|20.20 |.89].62 8.50*
4. .04].21 |20.13 [.05|.42 [19.20 |.92|.43] 7.36" |.22].19 |21.09
5. LT9].51 9.78* .071.38 |19.06 |.02|.57({21.75 |.12].31 |17.79
6. .02].46 121.09 |.03]|.30 |206.59 |.93]|.52) 6.94 [.20].38 }[21.75
7. .93}.48 7.16¥ .021.44 §21.75 |.03].22]20.59 |.03].40 |20.59
8. .011.32 |22.79 |.93].58 6.94* .021.36|21.75 ;.04|.54 |20.20
9. .85].65 8.89* .061.40 119.30 ;.07{.52118.84 }.02(.51 |21.09
10. .07]1.81 {19.06 .78].71 9.88* .101.32(118.27 |.08}1.58 [19.30
1i. .02(.50 121.75 }.04].59 |19.88 [.85].43 8.63* .09].09 [18.44
12, L06].43 [19.30 [.29).47 |15.20 |.02].18]21.75 |.63]|.680 [11.61
13. .09].55 118.44 |.07!.24 |19.06 |.08|.29]18.64 |.77|.55 10.08*
14. .77).62 | 9.987|.15|.46 |17.37 |.04|.32]|20.20 |.04|.29 |19.86
15. .911.87 7.56 [.04].51 (20.20 |.04].49|20.20 {.021.36 [(21.75
16, .07].46 {18.84 |.86|.56 8.63* .021.52(20.59 |.04].22 |20.20
17. .10]1.30 §18.27 {.05(.22 |19.56 [.07{-.27[19.06 |.79].40 .78
18. .13].47 j17.64 |.01].56 |19.56 |.79].65 9.88* .031.27 [20.59
18. .641.70 11.53* .11].34 |17.94 ].08{.52118.64 |.16].41 |16.99
20. .05].22 (19,56 |.14).49 |17.37 |.20].35(16.43 |.60].66 11.92*
21. .85].39 8.63* .011.55 22.79 |.07|.25]18.84 |.07[.29 119.086
22. .18(.34 (16.64 [.63|.49 11.61* L11[1.16]17.94 |.07].39 {18.84
23. .061.14 19.30 [.51f.61 12.98* .07].42|18.84 |.361.43 |14.47
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24, .40] .65 14.08* -411.45{13.93 (.14(.29117.37 |.05|.07 |19.58
25. .05].31 |19.56 |.39|.31|14.16 |.11{.27|17.94 [.44].55 13.63*
26. .08|.54 (18.64 1.10|.28(18.27 |.07{.30(19.06 |.76}.57 10.17*
27. .381.76 14.24* .25(.23115.74 |.18|.47(16.76 |.18].29 |16.76
28. -15]1.21 |17.11 |.40]|.60 14.01* .29(.31115.20 [.15].31 |17.37
29. .43 .67 13.78* .22[1.21)116.12 |.18(.35|18.64 |.17[.39 |186.87
30. .151.42 17.57 .15 .43117.37 |.13}.24|17.50 {.57].67 12.22*
31. .56 .54 12.37* .32]1.40{14.87 |.06(.33|19.30 |.05|.17 119.56
32. 071.37 |118.84 [.15].38|17.11 |.27|.34i15.47 |.50|.68 13.00*
33. L321.27 114.95 |.12{.51|17.79 {.53}.863 12.68* .041.41 |20.20
34. .151.40 |17.11 |.58].80 12.14* .161.17]116.99 |.10{.38 [18.10 -
35. 121,09 |17.79 [.13].230]17.84 |.08].27|18B.64 }.66].37T 11.29*
36. .068].34 |19.30 |.07[.30(19.06 |[.76].58 10.17* .121.44 |17.79
37. .121.28 |17.79 |.46].87 13.48* .261.33]15.865 |.16|.32 |16.99
38. .05].50 |19.56 |.11}.29(17.94 |.10(.33[18.27 |.74}.55 10.35*
39. .59].69 12.07* .21].42{16.22 |.204.45|18.44 |.10/.29 |18.10
40. L131.31 [17.64 [.52|.48 12.81* .23].28|16.02 {.13].10 117.84
41. .21].14 |16.32 |.217.21(|16.22 [.56].45{13.48 |.13|.33 {17.864
42. .43].38 13.78* .19¢(.13|16.53 |.21|.28i16.32 |.18(.10 (186.76
43. .081.33 [18.64 |.12].42 17.79 |.66(.72]11.29 |.14|.50 |17.37
44, .781.59 9.88 |[.08|.35]18.44 |.04]|.44|19.86 |.08[.38 |18.64
45. .261.27 |15.65 [.07].21]18.84 |.10}.47|18.10 [.56(.58 12f37*
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1. .95 .05 G.44 24.¢ .40 .65 114.08 11
2. .86 .59 8.63 25.| .44 .55 (13.63 12
3. .89 .62 8.50 26.) .76 .57 110.17 13
4, .92 A3 T.36 27.| -38 .76 [(14.24 14
5. .79 .51 9.78 1 28.| .40 .80 [14.01 15
G. .93 .57 5.94 29.] .43 .B7 j113.78 16
7. .93 .48 7.18 30.| .57 .87 t12.22 17
8. .93 .58 6.94 31.| .56 .54 {12.37 18
9. .85 .65 B.89 32.} .50 .88 |13.00 19
10. .78 .71 2.88 2 33.| -53 .63 (12.66 20
11. .85 A3 8.63 34.1 .58 .80 |12.14 21
12. .B3 .BD |1i.®61 3 35.] .68 .37 [11.29
13. JIT .55 |10.08 4 36.f .76 .58 [10.17 22
14. I .62 9.98 5 37.} .46 .87 [13.48 23
15. .91 .87 7.56 38.| .74 .55 110.35 24
16. .86 .56 8.83 39.] .59 .69 |12.07 25
i7. .79 .40 9.78 40.] .52 .46 [12.81 26
18. LT9 .65 9.68 3] 41.; .56 .45 113.48 27
19. .64 .70 [11.53 T 42.] .43 .38 [13.78
20. .60 .66 |11.92 8 43.1 .66 .72 111.29 28
21. .85 .39 8.63 44,1 .78 .59 9.88 29
22. .63 .49 J11.61 9 45,1 .56 .58 112.37 30
23. .51 .81 [12.986 10
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