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a9 2 udesdatfg e e 7 fdnmduat
ANNFENNID | n Xpax Xmin X S.D.
Fuaiinm mineand
ANAATI TN gunn 20 | 25.00 | 16.00 20.75 | 2.34
{83.33%) 1(53.33%2)|(69.17%)
g 22 25.00 12.00 17.05 3.30
(83.33%) (40.00%)|(56.83%)
nunate | 21 25.00 | 11.00 19.10 | 3.58
(83.33%) 1(33.67%)|(63.67%)
X* = 0.00-30.00 T 63 | 25.00 | 11.00 18.90 | 3.44
(83.33%) [(36.67%)(63.00%)
ANARE R TIA gann 20 | 137.00 | 36.00 26.30 | 5.43
mvingenaad - - -
gy 22 73.00 25.00 12.82 2.73
Jrunae | 21 96.00 | 28.00 20.03 | 4.37
X =(nowualiig) I8 63 | 137.00 | 25.00 19.74 | 2.49
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A1719 2 (8a)
AMMENBNTD | n | Xpax Xpin X S.D.
duafidnm MeIngmaad
NI TUNY élNﬁﬂﬂ 20 23.00 16.00 19.35 2.30
wfinnng (71.88%) |(50.00%){(60.47%)
nenenaad i 22 | 21.00 | 10.00 15.18 | 3.30
(65.63%) |(31.252)|(47.44%)
PIUNaIe | 21 25.00 9.00 19.00 | 4.36
(78.13%) |(28.13%)|(59.38%2)
X* = 0.00-32.00 394 63 | 25.00 9.00 17.78 | 3.89
(78.13%) [(28.13%)|(55.56%)
MY T Fann 20 | 148.50 | 83.00 113.88 [17.01
T T s AL (76.25%) |(41.50%)|(56.94%)
AL Irunaiing gy 22 | 133.00 | 67.00 99.18 [17.70
fudyane (66.50%) |(33.50%)|(49.59%)
wna1e | 21 | 172.50 | 52.50 95.67 128.73
(86.25%) |(26.25%)|(47.84%)
X* =0.00~200.00 I3 63 | 172.50 | 52.50 | 102.67 |22.86
(86.25%) 1(26.25%)|(51.34%)
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ANMAINIR | n Xpax Xnin X 5.D.
T idnm maInodand
MTIET YT T genn 20 | 155.00 | 75.00 | 108.95 {20.28
RIndaadeim (77.50%) |(37.50%)|(54.48%)
n51 ey maihu g9 22 | 118.00 | 55.50 91.68 18.31
fudayRtIRT (59.00%) |(27.75%)|(45.84%)
PN | 21 | 164.00 | 52.00 89.10 |27.73
(82.00%) |(26.00%)}(44.55%)
X* =0.00-200.00 T 63 | 164.00 | 52.00 96.30 [23.76
(82.00%) |[(26.00%)|(48.15%)
AR RGRINIREATT D gennn 20 [ 170.00 [125.50 | 145.58 |13.68
A NI (85.00%) |(62.75%)|(72.79%)
ML NN g 22 | 166.00 [107.50 | 133.61 {12.25
1958w @ (83.00%) [(53.75%)|(66.81%)
CRHLEER a1y | 21 | 163.00 | 87.50 | 118.07 [17.93
(81.50%) |[(43.75%)(59.04%)
X* =0.00-200.00 T 63 | 170.00 | 87.50 | 132.23 [18.38
(85.00%) |(43.75%)|(66.12%)
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MY 2 (#D)
ANNEINTD | o | Xpax Xpin X | s.D.
FuuTittnm neingEad
TR UY I e gann 20 1 170.00 |115.50 | 139.63 |15.63
INFaIadoums (85.00%) |(57.75%)(69.82%)
3L den M GE 22 | 146.50 | 93.00 | 120.11 |14.53
Tret8uu dubays (73.25%) |(46.50%)|(60.06%)
ANIET unae | 21 | 159.50 87.00 115.02 {18.94
(79.75%) |(43.50%)|(57.51%)
X* =0.00-200.00 RRPIY 63 | 170.00 | 87.00 | 124.61 [19.31
(85.00%) !(43.50%)|(62.31%)

WO LYE

1. wnsisasanudsaHrearvameinanaand Baansonmusasig e

2. Enarina iy # esuundoras (Ao fpvsnezuuiifin)

IMAT™ 2 AW ncTauTemw T i RsLBUgNER - @059 uazezuuulals

1 k7
Awsud U Iudazdnidnyy el

1. andadansuens 25.00(83.33%) -11.00 (36.67%) Wz 18.90(63.00%)

AN WL
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2. Aanufasdreassdmdineessd 137.00( - ) -25.00 ( - ) uls
19.74 ( - ) ®NAWL A Bsd ET MmN aEnd e TN MURRs LI
geiat Seundunanan g fussiuuiauas

3. anuEnInuneiitenneinenadad 25.00(78.13%2) -9.00
(28.13%) uaz 17.78(55.56%) #NUNWU

4. mTFIztEsndaisdoum s Soundiuduiayees 172,50
(87.00%) -52.50(26.25%) uaz 102.67(51.13%) #ua"wu

5. T Tl nduedaimema Soumnsinududayaiimns
164.00(82.00%) -52.00(26.00%) udz 96.30(48.15%) Mua"wiu

6. MYz TemRIndaadanm T Taum e 139 Tauduiiyees
170.00{85.00%) -87.50(43.75%) udz 132.23(66.12%) ATHA"HY

7. mTEsstesrinndansdeumnem foumneira Sdnidayainmy

170.00(85.00%) -87.00(43.50%) Udx 124.61(62.31%) Mua-fi
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wamsTiaTztlisys e e v adnsssiugemn sinenadnd

ap9iint JouitiiauEn semInenmandiieim (3 naN) uERIEmITI 3,5 uAz 6

®IT8 3

Topdadaeiu 3 ndu TaerdmyTiensdanmitu

uFaaRant 1 U favaudaia saghaegiin Seufifia s sonis

Source of Variation S8 df MS F P
Main Effects 144,915 2 72.457 7.387 0.001%
Residual 588.514 60 9.809

Total 733.429 62 11.829 ~ -

T 3 apdhiing dsienusansemaimnemanddn i 3 ngu

(Fen g9 una)  denadaiarTaanousnd e {ﬁﬁ:ﬁﬂﬁhaﬁﬁm .05)

U1 99NN HLANA TN AN I TR M TNAFIUR T HMANHA T 2898 L ade

viwisd #pidras LeWIR (Scheffe’ Method) #al Lﬁaiﬁhiwviwﬁgﬂaﬁﬁﬂ

fusnsneiu uaz i

o
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M 4 udeskan g Ludou isudn i funegemiy medelnsuneiieitues
LIWA  (Scheffe’ Method)
s gan 3 YIUna
A P
n=20,/% 3 20.7500|n=22{ x=17.0455 |n=2}, x=1p.0952
A ' : :
Fen - 3.7045% 1.6548
n=20, x = 20.7500 n. A.
4 - - 2.0697
n=22, x=17.0455 ¥.
UIUnaY - - -
n=21, x=19.0952
midin sndndus i s M usRzgin
n. 2.2146 x 3.55 x J1/20 + 1/22 = 2.428968
¥, 2.2146 x 3.55 xﬁ/1/22 + 1/21 = Z.3984823
A, 2.2146 x 3.55 x ¥1/20 + 1/21 = 2.4563525
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uFaaHem T LUTeu L Aauauded e ssdmYineaasdsaving Joudilaanu

Source of Variation SS df MS F P
Main Effects 1463.536 2 731.768 1.935 0.153
Residual 22692.464 60 378.208

Total 24156.000 62 389.613 - -

L N o o & 1
NA1TI8 5 #YU e Smdieuaansomeinenmsedaneie 3 naw
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Source of Variation S5 df MS F P
Main Effects 229.066 2 114.533 o Bg&1 L 0.onn¥
Residual 709.823 60 11.830

Total 938.839 62 15.143 - -

I 6 FprtEhiing deuiiaonsan sameinemandin iy 3 ngn

(gunn g hunans)  denusninwnnsuilgsmeinenadaduandrefin (Avedy

A .05)
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79 7 wdesan T udou fvud L ade fussgamSuanuainsatum suitamme
IneaaaifsIfoLtWiN  (Scheffe’Method)
e Fen g 1UNAIN
n=20, x = 19.3500|n=22, x=15.1818 |n=21, x=19.0000

gann - 4.1682% 0.35
n=20, x = 19.3500 n. A,
g+ - - 3.8182%
n=22, %=15.1818 2.
AN - - -
n=21, x=19.0000
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fi. 2.4321 x 3.55 x J1/20 + 1/22 = 2.6675216

. 2.4321 x 3.55 x [1/22 + 1/21 = 2.6340418

A, 2.4321 x 3.55 x 4 1/20 + 1/21 = 2.6975954
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a134 8 adssman 7L S faumy Wiie terlsndaiedanmen s Saumathudu

snyearnviint Seufiia s seminemaadiein 3 ngu Tepi¥anadieed

ATTHLUTYIIY
;;urce of Variation SS df MS F P
Main Effects 3808.563 2 1904.281 3.997 0.023%
Residual 28585.030 60 476.417
Total 32393.593 nZ 522.477 - -

NI 8 aguEnding dsuiflessan et asid e 2 na
(F90A g9 Uhunay Tﬁ%ﬁﬂﬁPWHﬁﬁ%ﬂﬂéﬁu?ﬁﬁaﬂﬂﬁﬂﬁﬂuéﬁuﬁ!gwﬂﬂumﬂﬁﬂﬁﬁu
:ﬂﬁ:ﬁnﬁﬁﬁéw .05
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wiaaram 71 udeu faudn 1ads L uapgemium s s s nSsaadion

mem3L Tl Audyees dwifeaaiswl  (Scheffe!Method)

g

genn

n=20, x =113.8750

GRS
n=22, x=99,1827

YIUNRIE

n=21, x=95.6667

gann - 14.6923 18.2083%
n=20, x =113.8750 n. @,
g - - 3.516
n=22, x=99.1827 ¥,
VIUNa g - - -
n=21, x=95.6667

ﬁwﬁﬁ%ﬁaw3&1ﬁﬂﬁuﬂawuuﬁnéwﬁﬂﬁwivuéazgﬁa

f. 15.4340 x 3.55 x ,J1/20 + 1/22 = 16.927975

¥. 15.4340 x 3.55 x 41/22 + 1/21 = 16.715513

R. 15.4340 x 3.55 x 41/20 + 1/21 = 17.118822
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Source of Variation S5 af MS F P

Main Effects 4759.449 2 2379.752 4.722 0.012%
Residual 30237.789 60 503.963
Total 34997.238 62 564.472 - -

NI 10 SUIEDIIn I IameInmmastdnein 3 ndu
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wensL oy dudayadnaes HiwTSeestswid  (Scheffe”Method)

Mg gaann g9 1IUNATY

n=20, x =108.9500i{n=22, x=91.6818 n=21, x=89.0962

genn - 17.2682 19.8538*
n=20, x =108.9500 n. a.
X - - 2.5856
n=22, x=91.6818 7.
UIURRI - - -

n=21, x=89.0962

] ci ' o o §
mffisandaiusuueninsd mivdazgho

n. 15.8739 x 3.55 x 41/20 + 1/22

= 17.410457
i

. 15.8739 x 3.55 x 41/22 + 1/21 = 17.191939

A. 15.8739 x 3.55 x 4/1/20 + 1/21 = 17.606743
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Source of Variation S3 df MS F P
Main Effects 7813.666 2 3906.833 17.847 0.000%
Residual 13134.246 60 218.904

Total 20947 .913 62 337.870 - —
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(Busing $1mi8m0s 1IN (Scheffe Method) #aty  Hevinswinigiatig

o

) 2 k
flumngineiy waziiiomeis deudaaiuning 13



113
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WMy L Srumn e Tse L Sududoyess MeiBrasianit  (Scheffe Method)

niju gann ok UIUNAT

n=20, = =145.5750in=22, x=133.6136 |n=21, x=118.0714

e T

N 1 ! - 11.9614% 27.5036%
n=20, x =145.5750 il. 2
g - - 15.5422%
n=22, x=133.6136 7.
YIUNaI - - _

n=21, x=118.0714

e Tendedua uRnA @ mTILARE gD

N, 10.4619 x 3.55 x J1/20 + 1/22 = 11.47587

¥, 10.4619 x 3.55 x y1/22 + 1/21 = 11.330571
B

A. 10,4679 x 3.55 x 4 1/20 + 1/21 = 11.603953
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AN 13 AU uRmud Laisiun TIET I Teminnd e eday
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T3stSouinufiayaintasesaint fowiflausansomeinenaaaddrein 3 niu

a9 LA R MU TR

Source of Variation S5 df MS F P
Main Effects 6884.1871 2 3442.091 12.713 0.000%
Residual 16244 .737 60 270.746

Total 23128.918 62 373.047 - -

T 14 @qudiniing deuifiersEansom einemandeeiu 3 ndu
(F9n g9 1) WETiusssdaindanedsmens S eisa Seulnudiogs
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watnawan 1 deu L Auudn 1alde Suregamium T u s Tesdannd el

wan 131 feun e Tres Seududayad ey dinifvesisid  (Scheffe’ Method)

e

gaunn

n=20, x =139.6260

g4

n=22, x=120.1136

IURAIN

n=21, x=115.0238

B~
~

g - 19.5124% 24.6022
n=20, x =139.6260 n. A
g - - 5.0898
n=22, x=120.1136 ¥,
VIUNRN - - -
p=21, x=115.0238

AiRaTsanARduA AR I I UL 9P

n. 11.6350 x 3.55 x,[1/20 + 1/22 = 12.761241

¥. 11.6350 x 3.55 x 4/1/22 + 1/21 = 12.601075

. 11.6350 x 3.55 x4/1/20 + 1/21 = 12.905112
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TN 16 AR enudessdugamaTnenansed 3 du Becdgintd 3 4
Heuduwusiu (aﬂwﬁﬁﬁﬂaﬁﬁmﬂwqaﬁﬁﬁizﬁu .05) 2 ¢ uasan oL Tea WA
Suudanmnnhulon el

AMEY 1 anadsianTegns  (Yq) flua s e suliiigminenadad
(Y3) fdndnedndaniuig (nfiu 0.4479 (P = 0.000)

Ay 2 mnudeseessimeinenadad  (Yo) fumnusnsnsoiumsufiten

MIneddad (Ys) s dndandiiug i 0.2978 (P = 0.018)
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X Xy Xq X
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TN 17 eUE TIE It ndanedeameaniidee 4 &1

%ﬁgﬁwﬂﬁumﬁ 6 ¢ fimudaiud (adfiardnfiseiiu .05) 74 6 g unzdnInLIng

amEuAA TS Bl 1Rl

aed 1

ameift 2
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o o
AN 4

=n-
5
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ATRUN 6

MYz rinndunedaim s e sdiuinuyeea (%)
Aunny sz Tesdandaediommems L Smm fudhudiayeinim s
(%) fenduTeinSawiiud 1Ay 0.874 (p = 0.000)

M7 T iandunadoumem i doum e13 Suulnuinyees
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AR (p) URSAIBTNIIMUR (r) PaNuLUNsERL AR INAR T TN

Fodl p r fah p r
1 0.64 0.61 16 0.67 0.33
2 0.83 0.25 17 0.68 0.53
3 0.49 0.67 18 0.59 0.31
4 0.76 0.25 19 0.38 0.53
5 0.83 0.28 20 0.67 0.44
6 0.79 0.25 21 0.38 0.39
7 0.52 0.78 22 0.52 0.56
8 0.61 0.56 23 0.57 0.61
9 0.44 0.75 24 0.77 0.47
10 0.84 0.22 25 0.78 0.33
11 0.66 0.31 26 0.27 0.75
12 0.29 0.25 27 0.49 0.47
13 0.33 0.28 28 ¢.81 | 0.31
14 ? 0.47 0.72 29 0.53 0.36
15 0.49 | 0.25 30 0.37 0.28
| i

dduLfaiiy 0.790
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(Hovt's ANOVA Procedure)

auftt asuea@eadnesssdny  [1an | el [ esiuuenudead e adme | 1w
Tenaaed npndand
AR Bemgu | $15u pae | Dewgu | Sudw
1 29 13 22 67 |15 28 10 17 28
2 41 9 13 66 |16 35 17 13 68
3 35 12 8 58 |17 32 14 19 68
4 41 16 39 99 (18 28 13 6 (h0
5 23 13 5 44 19 38 13 36 190
6 33 16 10 62 120 39 12 36 |90
7 28 16 18 65 |21 36 16 10 65
8 32 11 3 49 122 38 14 14 |69
9 26 16 14 59 (23 27 12 11 53
10| 27 14 13 57 |24 40 13 20 |76
11 23 12 2 40 |25 35 15 20 173
12 37 17 33 90 126 34 15 19 |71
13 39 17 13 72 127 47 16 19 85
14 24 14 1 42 128 36 18 16 |73
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ault| puumenaBesiieessdms [1am |ewl|pzuuienaBeadranaadme [ 1w
Anpnaaad Anenddag
AHDY Aowgu | 313w Ry | Bewgu | 313w
29 36 20 10 69 146 20 11 9 |43
30 29 12 10 54 |47 33 17 24 77
31 44 18 14 79 |48 24 11 12 50
32 33 16 17 69 149 39 18 19 |79
33 38 19 10 70 |50 25 10 16 54
34 58 22 43 126 |51 44 19 34 100
35 44 20 7 74 152 29 17 18 |69
36 39 19 18 79 (53 41 17 32 93
37 27 13 14 57 |54 44 19 39 105
38 25 12 19 59 |55 34 15 17 |69
39 32 14 24 73 |56 30 3 1 57
40 32 17 12 64 57 33 12 23 7
41 38 18 33 32 |58 39 15 33 |90
42 24 14 4 45 |59 37 14 6 |60
43 33 16 11 63 |60 40 18 14 |74
b4 45 19 43 110 |61 43 19 14 79
45 32 15 19 69 (62 34 16 24 |77
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This survey research was attempted to compare the three domains
of Higher Order Thinking or HOT (Critical Thinking, Creative Thinking
and Problem Solving}, and Learning Environment Utility or LEU (Home-
based : Personal, Informational :; and School-based : Perscnal,
Informational) of students who were different in Science Learning
Ability or SLA {upper-high, high, and moderate} along with to
investigate relationships ; namely, internal ones among each domain
of HOT and among those of LEU; and external ones between the domains
of HOT and those of LEU.

The data source for investigation were sixty-three 1998
Kokatiamwittavalai's M.S. IITI students who previously enrolled in Sc 017 :
Science Project. The students were grouped based on SLA coming up with
20, 22 and 21 as the upper-high, the high and the moderate, respectively.
Data Collection was accomplished utilizing structural interview technique
with the students, their parents and customary science teachers,

Descriptive Statistics, the Analysis of Variance and the Pearson
Product-Moment correlation were eomploved in data analyses.

The findings were as follows :

1. Onlyv the upper high and the high SLA groups were different
in Critical %hinking ability, but not the rest two pairs.

2. The three SLA groups were not different in Science Creativity.

3. The upper-high and the high SLA groups, and the high and the
moderate SLA groups were different in Problem Solving ability but not
the upper-high and the moderate.

4. Only the upper-high and the moderate groups of SLA were

different in personal home-based LEU but not the rest two pairs.



5. Onlv the upper-high and the moderate groups of SLA were
different in informational home-based LEU but not the rest two
pairs.

6. All the three pairs of SLA groups were different in
personal school-based LEU.

7. The upper-high and the high SLA together with the high
and the modrate SLA were different in informational school-based
LEU but not the upper-high and the moderate.

8. Two pairs of HOT domains ; Critical Thinking ability
and Problem Solving ability together with Creativity and Problem—
Solving ability were correlated but not the Critical Thinking
ability and Creativity.

9., All six pairs of the four LEU aspects were correlated.

10. The three HOT domains and the four LEU aspects were not

correlated.
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