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A STUDY ON THE ACHIVEMENT IN SCIENCE AND ANALYTICAL THINKING OF
MATHAYOMSUKSA (Il STUDENTS BY USING SCIENCE ACTIVITIES LEARNING
PAGKAGES ON CONCEPT MAPPING

AN ABSTRACT
BY
ARM PHOPHAT

Presented in Partial Fulfillment of the Requirements for the
Master of Education Degree in Secondary Education
at Srinakharinwirot University

April 2007



Arm Phophat. (2007). A study on the Achievement in Science and Analytical thinking
of Mathayomsuksa Il students by using science activities learning packages
on Concept Mapping. Master’s Project, M.Ed. (Secondary Education).
Bangkok: Graduate School, Srinakharinwirot University. Project Advisor:

Assoc. Prof. Dr. Chutima Vatanakhiri.

The purpose of this research was to study on the achievement in science and
analytical thinking students by using science activities learning packages on concept
mapping.

The samples of this research were 26 mathayomsuksa Ill students in semester
2, Academic year 2006, in Banwungkata school. Office of Chaiyaphum Education
Service Area Zone 3. Teaching by using science activities learning packages on
concept mapping, by using One Group - Pretest - Posttest Design. The obtained data

were analyzed by t - test Dependent Sample.

The results of the study indicated that :

1. The achievement in science learning of the students taught with science
activities learning packages on concept mapping was higher than before and significant
at the .01 level.

2. The analytical thinking ability of the students taught with science
activities learning packages on concept mapping was higher than before and significant

at the .01 level.
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BINTIDU ABURYATTTE (2543: 1) n1sAaLdunsszann WD Wupana
aA % & dl v a v v o AI 1 dld
nenennlunisduaey aivassdine iinaaug anudila uazadndarulugsing - 15
TUUAZYNEAD

A3t 15NA (2546: 7) @319 N9AA A NITLIUNNININNUYBIANDY

BRANMANIAINNNTURIE s arAAs M lRiAANsAnAuE TTdAulszaunisal

a d‘d 1Y A s a 1 = &I P 1% d‘
LPHNNNBEUAIILATITU uartsziiuagnaNszuy L‘W@ImﬂLﬂuLLuQVI’]\TsLuﬂ’W?LLﬂﬁQ_JWWI

A % o—al '
WMHNNZAN WTRA519A99ARY Tl

1
Aae o

ety F335m (2546: 9) a3illidn nsAaumINaN TN e lusa

Q u

1 2 '
3

= A 1w Yo a ¥ v A dl

yARaNNAL Lavariunumideyanavantiulsiudeyaaindsundan udasimex e
dl o a o a [ o all o v S
WwemauauasaanuilunsnssinanzpaaiunisAnuinwenan s lfuaz s
UAIAR TeHANNAATYSan19EaLE endunszuaunIIYAAANENNNMIURKA
e ld 1 lunsuAtlymndszanludinlseandu doii nnsaadudiiaastlnduliuniin
wazienarurasinAnaztin i lunnsanssdinsialdl

nale aniueg (2547: 34) ag1ldn n13An Ae NIELAWNNIYINNY
peaned N ludrunidudnaninassanes nsszanis duaay a¥wassAialiinmug

¥

Y o a Sk @ S o vy
ANLlA LazAuT AR lUAENg ] NOTULNSH)NFEN WuAuneNeNuNaziuTIaya

a4 a

QI 1 dl o dgll £ U ] dld A Yo =K
AN LWﬂmmﬂizm@m@LU@amuLL@aisﬂQﬁﬂﬁiwuﬂqwi@Lﬂﬂimummﬂtlumﬂizm@

agiliaugnsaaniilunanfanasnisan
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a 1 !

YEYn TUNWA (2547: 10) NA1991 N13AALTUNIZLAUNIIYINNIUIBNANSS

'
1 o & o a a

TunstfulassaFninglddszaunisninfes Wdniusiuauasan ldfuandeyalusivie

a

anuneadsing o) e lilduuamislunsuidoymesnaumanzanizeaiaassdninuan -

o
1 4
-

gan1ia (Hilgard. 1962: 336) ﬂ@'ﬂfj’]ma‘ﬁmLﬂquﬁmmﬁlﬁm% luaneg

o g

\Hasannszuauns dydnsniunudaesizeaniunisaisng o) vsedunszuaunisinmn

o

A o o Ly

wredtydnmnizesdaresidaaniunisnisng o) Usngluwwamnaniizeanla
Weas (Alans ANz, 2539: 49 ; 819894 Piaget. 1962: 58
iy . . Y o dl o a Pl a = o
Cognitive development in the chile) TiiAuznaiUn1sAn A9 NsAA tunedlen1InNIzin
QI 1 2 a o A [ o
[AN2N ] @QEI‘]jQ_,IEUWW mmm@mmm@Lﬂum:mumﬂmmamﬂmz Af LungzuaUnIsLsY

WnTAs98519 (Assimilation)Inen1apRaiuzadamanased la5ulFdnAugnunisadany

o

Haginszuaunisliuulasulaeaing (Accommodation) Iaennsfuilszaunisniia 1y
¥ o a dla/ ] £ a il/ %3 .‘1’. o = [ o dl o
dniumnazanivflud yaraazldpanudnivassanseiifoniu vreaduiuinedlsy
pmARTasaUlFdN A UAUT RNNge  naTasnnsUFuAIuANARAINETD  Azdat
[ a o/ dl aal a a o dl dl 1
WEUWINNIANNARTEILARAAINTE AL LUEITNN9ARBNIT AT Ngandn

Aanasa (Guiford. 1967: 7) WiTiAUzN17AAIN WIWN1TAKMIUNANNIT LAY

o QI 1 = % a dl Yo % o a rd‘ ¥

nsugnuezAmaniRveserng < vizadansnasan ldiuwdaninismaziinenndesagy
o | o v a %’/ = o % o‘d‘ 1
guflundnnisresdoninuaseiu o sautenstmannisld g luaniunisaiiuansagly
ANNLAN

LWIAATBNLIGN (Bloom. 1979: 38 —40) NenfiunisAauaznisuiitlomn

el o o

1 ug N1 wdAuen g asunadnsndrAnylunsAneudfiduiugugda

u
1
1 A =

[ dl v a ¥ a A o [ 17 ' ¥ 1
ATAUIINNEAINIT AD ma?m_jl,iﬂummmhmmumm@mmnmﬂﬂgamq | N’]l‘?ﬂ@‘ﬂﬂq\i

k1l

1 ¥
a

winnzaNEaLEdyanuniend e nnenszinaesy FauluAnHurAINa19T U19ANEaNg

@

¥
a A

HunnsAnianTaioynnd T4 aai Aad FandIn1sAnasyiaunal (reflective thinking)
A o a 1 ¥ al/ [

(Dewey. 1933: 12) visauans < AuluilaaiiuiEund nsuwdtloyun duine ANaImNI
pasyARa lunsAuWLdayannzan uazmatialunisudilymluaniunisallng Sesias
Tnsaesed Havudlaluaniunisallud Tearihasninugunnienasin lgls
paanauANaINIIn lunstsyenadsiie Wl luanusineesaniunisalsine 16

a o dl e dl 4 [ o o Y dl Vo o o
naAailudneuriiannzaasyed Naadesiunisdanisiudeyanldiuuaznisdanisiy

o

v dl 1 = % % d‘l ° ] %’/ 1 ldl o
1HANLAY mummﬂugmLLmLW@mVI,ﬂzgmimmummﬂuﬂuz@mum?mﬂuwmm

o

Watyag (Berger. 1984: 306) NMsAaLluNsvLNUNNIN AN ATUANe lwlueL LAY



38

ANNINIBIANBIUAAYTNTeINYEe WA NAINITIIRNIZLAAA N1TARENWEENNNT

6

nszfulszamiviandeundenuazanesinisiaeniuininsesuiianesueauye]

=

ANMNI0AR IAFILFTUAN An NsAnAINde i Utew audinsAndugeTaiunsAnT

o

dudaunnanudniutaesngnoet wsedsngnisal aAvuainisnlunisfnazinig

o

Wenwluansuandne ldsnn

Ugiues uazANEY 7] (ANNIA agned. 2531: 23 ; §198447N Bruer and
others. 1956) 18 l#ANMN189 N9 ARALTIRATZUAUNNTN I TN198 59U AN NARTILLE A
(Concept Formation) #gMN3AMUUNAINLANAWNNNIAANGN WAZNNIANUUA BTN
dl o Y a -dl Yar [~1 dl % =3
Neafudannuagain iy wazifunszuaunisildlunisulanauunnedeyasuianig
47181989 N9 uunaaziaan NameN A udniusaaanauunszauN AR
nstingnauaising o lddszena g ldetelmnnanazinanzas

UBFIR LAY 1A (Ennis. 1985 : Norris:& Ennis. 1989) A lsAanumunel

a | a @ A A a d? a = n:lla’ll I~ a

1A9INITAAIINITAALTUARANTINNNENAININ ATUAAAAAINITAANIIE WA IuN DTN AR

==&

2ei19qA3anug (Directed Thinking) ailunisAniiinldgilmnnelnanss vive Andu

%

daagduiuanaudniudndula wire uiilyudddageuils nsanasiuaauaiunem

'
[ %

AENUIININAND N19AATUUNNETINN AN FUTawlda N T NaaTiu Ta1Nn9D
Funm dudadnlilnunse Aefese Aauannisian1saniR (Psychometrics) 8ngaelunng
P

a

ATAR WAT 3R (Krulick; & Rudnick. 1993: 3 ) Timanumaiedn

n3An uAuaunen (Ability) Nazidnie vise i llgdaagingniasainiiam
-dl o v v ¥ 1% a dl o va a v o &
Niuun W Fausesai 1A NAnN e i LAMANTRENUINGITN AMNANANTLS
Tugniunisnizesilyym antiunmasauaugnsied uazesustuiudesgilaesan
doagiilazgnaanlFlugtlaes AanuAalud (New Idea)
d’l % P2 a A ° (=1

anaEuNngiiassiuagllfdn nsin Ae nsineusesanes Wuauauig
et lusannaulasldilszaunisalnduiusiudaduazaninuandauuiainssiuay
Uszilivatellszuuna lAuuan ity lfadsmnzannaanauiiunszuaunig
dl o ] 6 1 1% 1 =
Reniunisdingnueaising o liszgndldetedlmnuauazivanzas

5.2 UszinynaainishAn

gan$m (Hilgard. 1962: 336 — 342) laanuuniszinnaesnisanaaniiis

2 13z Aa
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5.2.1 NMaARatindaataasiTa lEAANIG unale nsARANEslsza
. - o dham oy woa a4 4 . d
WU Andszaunisndngs andaliiuladann wiseFananatinemiladn nsAauuusieiiies
(Associative Thinking) a1uunlé 5 szinneas I An
5.2.1.1 Free Association A8 NM9AATINMANITOINAWNINAY e
NNINTLAUANAIFIANNINATWAVTAIUANNIOL

5.2.1.2 Controlled Association 8 n19AnTAaNAARAlULINIg
1 va Yo o alx £% o dl 1 al o o o dl va
ki gAnanaliFuAdsliuananeglunonidaniuiuAnaulatiumn

'
a aaA

5.2.1.3 Day Dreaming Aa N1sAaNHanlszasAliailasiunuLed wise

dl v a dl [~ a dl o A 1
Waliinadunelalunu saflunisAnduluansndenuag)

5.2.1.4 Night Dreaming A2 N19AALIEIAINAYNNAALRIALLEY VT

| a dl o v A ' QI %
Lﬂummmﬁmu@w"mmﬁugmﬂmu@ummmm

5.2.1.5 Autistic Thinking A8 N1sAAMIMANAEINTEULEY T9TuaE]

a

o o

AUAMNITEYFANINAIIANNAR NINNTNTUBL T UANHUEUASNIDIN19AA

= 1

5.2.2 NAReeaRRANI9uTalansauNng (Directed Thinking) UuNeDa

a9

1 '
= =

nsAnnyaraEnldANNENLuTIL Wenn1snaunsesnsAnwaiiy vsan1sRnnaaes

49
BFaonumung Iidunsanndiananisjshldanlaqaniis wazilunisdnniunagilaasnig

a A

ANARLESAULAT TIaLuNaanITUuARANE LY A9t

©

&

5.2.2.1 N3AR3ENA59499A (Creative Thinking) A8 n1sAA T
o Qia % a . . . |% o [~ a o dl
aneuzNAn ldanaiAnng (Divergent Thinking) lagiu unnsAnludnsuznles
o o o o , a4 oA =2 = o v & = L gy = a
ANNANNUS LS (Association) nana Aa Wasranieddlalsnasiduasniudensalissands
au s luTneduiusiudugnld
5.2.2.2 N3AALLLAAIZTIAns0] (Critical Thinking) A8 NNsARA
1 = dl a dl kY g a =X ¥ 1 1
atelwana dadunisAnnldmvanalunisuilom Tnafatsaunfeanindeyasig 97
a v < a = = 1
Hdaiaaranelavisa b
AL meuﬁuj (WAKN9D 171Ten. 2535:19 ; 1989910 Witkin; et al.
1974: 39) louLn1sAnaaniili 2 WUy A
a |§ o U [~ a Qid
1. ngAauLY TN Lan InsaLd1e Wun1sAnRneanuLaany

o Y A ¥

v
AULINAINNITAR LL‘LI‘LIﬁLLQJI;]/@Qﬂ’W Audaya’aINNILNIEUan 1IaaINanNInIaLdn N13FAndLlA

a a

%

A QI ai a QI v | 6
Agwnpalaeneledantsngeasalugainuiunog
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2. naRauuLauiuan wsaudng iunnsAanendudayasinniauan
A v o v s [~ ] 1
wreannanmsaudnalasandurnnufuazlssaunisnivesnuiludoutlsznaudonlunig
spaulaluFestsvinnuzadansaienisdn nel (@iamil laennsad. 2530: 13 ; 81984970
Gagne. 1970: 283) lsauunld 2 Uszinn Ae
2.1 nsAned1elitiAng WknisAnandsRnuwinanlssaunisad
neaann@ai leguvire ldwenn wWunns@Ansiawiias (Associative Thinking) tiuA nsAnRaties
1 a =K o‘dl 1 % a dl o O aI/ | a
atWBaszMANIIaIAwNNILEINsRRNgNALAN tnsandAaAtdaduiun nnsAniuly
UPEsAuLFandn dunanedis nsAnil nshnnmgradindenues TnaanAuadin
dl A s va
G ERGU LIS TRACE)
a ] aa A ] A a dl QJQI ;73
2.2 N3AnatNARANNITaNAANMNNE Aa N1SARTILARR bH 3N 1]
9/4‘13’ dl o uI/ a dl o 1 ] v 1 a a al
A NFugIUNeiinIsndunsesnsAnfifeiiuin luganssmaneunagy 1Aun nshssEu
v ts‘d@I [~ a o dla v =l a o dl a
g59arrmadunisAn luane i RAn BrataniansanisAn luaneruzimanles wazn1sAn
1 aa d‘ 3| a 1 = dll o 1 ¥
ateiansnuytunsfnateilmeraivatinligniaudiloym
N1sAREENNRANIIUAT gAY uNNH Aaaatief uas TUINA

] [ % = v

(Klausmeir; & Rippple. 1971) ipaaiiudn lusngiudAnyreanisizauiiaznis
¥ Z’/ é’ = ¥ ¥ %’/ ¥ Y o ¥ a
witlymaesyana viinszluniszauduarnisudiloymniu yanaazsedanlinisin
Amsziinanudnladensnasaiseilymludnemesing o uagldnsfndaireassd
Tuprsdumuuanaglug o lunnsFauiuaznisuwdiloym
dauugu MHkeNUeLszUUNITAATENAURINAINAINITIAIUANE N9 13

o Y QI 49{ o o :j/ o dgl
NIFEUTDULNNAURINAIAL 6 UL ANY

1. A3NE ANAN (Knowledge) fupnuanansnlunisszandedeni
ANVNNETIU s T AT Ay Anen]

2. ardnla (Comprehension) anes AvNANNsanatToyaunTunng
§ulapaudndryresiesudautlaviiade vene WdEwd1al4

3. n3tn 4 (Application) ¥sneDe ANAIN170 IWNNTULEIUANNNT
ing 7 ThlszgneldluBnantunisaivielk

4. MR (Analysis) wefle ArmgnaInlunsuENu s
519 ) aaniudautesdilanudniuiiuedtiels

5. nedaAszAf (Synthesis) Munaie aruamsalunesusNFasen

] [ ] A L J ?/ Y | nal '
NN EA I ON "'] WranaNnauasAlsnaumatiuliidugeluy
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6. N19iszidnAn (Evaluation) Muneia N33 HARHARAUATUANAITEY YTa
4 y y vy e o .
FasralaGasmanilsingendedeiiasseizamnueininsgiu
N19RBUNEINANHOLEUDINNTAR IANTNNNTANE I NANEVINUESa
a = a o dl 1 o a ij/ a dl al
stluuuresnisAnuazinisasunelfludnwusnunnsneiu nshndugadunishanisy
:l/ ] a ?/ o 1 T Aa =® a 1 =
sawsin1sAn luduasnisiiatszsing < Il luaniunisaiase audanistlszidine vive
= a Ao quva = , = aa ¥
wnnatansARRn liAansaenuae < ne Ingliatunsnaineniiseuenianislé vive
[~ a a al o o ?/ v o dl 1 =) a dld o
dunnsAnludavena  NadudunanldAmounuuuey  9NDN19ARNENIYINWIE
AUNNTAL NMTAIANNLAU NIIARBLANNFATIW NsaieLuLLTRsansTdAn U U
launani3UssiiuAng192mng *| (Divergent & Evaluation Thinking ) (Yinger. 1980: 23 ;

Gagne. 1988: 62) AasAARNIIAATNTUNNYHEa N soudTTynnasLdoy e la

u

[ % a

nsAnluesflszneuuguidAnyeinainnsFauresyana
Qid [ o 1 A o VY g a o OI = A a
PRaAUANNEINdIY TaaNdUteu aysdannsnAa A luszALANgAauRege AanIsAn
NANM9UsIfuAN (Bloom. 1979: 39) ¥i3a AuaNnIn lunsudileymn (Gagne. 1988: 56)
o o : T TR gy 4
WHasannlanfiniaasuulasetiane avuneenufiazdlagsing o MiiaTu uazniiag
aNNI0ANsTIRag et naanAdey nyEtRIlA N T WABIRENWN ANNAINNID TR

¥
o A

N17AA l1gz AL

[ Y] ' ! 1
o a = ¥

9l AgAA HINLAUBLEUNINLAAIANNFABLTLET8INIIAANYNAWAZ ARl 1)

a o a‘tﬂl L% b4
by e UANUNNIINARINTT NN LLTE{L‘H
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A9IEBL
' 9/ a - o a ,
SN NMIUATIENR fndula Asgnies JEEZEEY
Resolve . Reflect
Focus Analyze Validate
1. sxtloym 1. ApszuLdeya 1. a5ednaau 1. NAADY 1. aedymn
! ° Y o o o waf
2. funndayai 2. UUNTBYA 2. 921ARAL doa7Ll 2. RIAZN
fiAudn Ay 3. 9£ANDY 2. a5une Taduny
e o y 3. i llsny
n3vana iy anNTAUNAN AINGNFIBY o
A
. 0N DU
GRIGIITATSAILE WMHNZAN 3. Verbalize -
) . 4. NN
1 4. ATNAINH Process
Henw . Jan
=
\anle
5. uansdeya
6. ANALAN

nnisznay 3 gmaraniaeInisliuenNa (The Heuristics of Reasonic) (Krulik and

Rudnick. 1993: 28)

nsztnunsAnazauiiulllen glilszaunisnininndnazinisAsnaulinduunls

1 o o 1 oval v ¥ =KX v o ¥ ° ¥
‘ﬂﬁl’]\‘i‘ﬂﬁltulllﬁ]N’]ﬂﬂQ’]EﬂNﬂ?Z’&UﬂW?mu’ﬂﬁl Qm@u@qmmwwmmzmummummm@uma

v al

e liungiFe lwiees (Berger. 1984: 26 - 30) anyinuzliifinis neldinouet

3 13xn19 Aa
1. flwineen i ludgnFeududoulng
2. ldialiuaniseiFe

o o

1 1
3. Hi@engnnysrydvineemaniifuljuEniedAyaesnishn

o o

[

wiged agidn nssevFludliiRnisAsndudenlns o sesnisnszindifaeninu

w1 laldnazaagldinan

LAY WATAWBY ] (YEUaN AN, 2525: 11; 1989970 Benton and others.

1974) l@utiansAnle 2 B
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1. nsAaLmanles (Associative Thinking) 4l liiiunnsAaniinlilg
I A [ a dl a a ¥ o K . 1
qageunnevizaiiunneusifunisfniiinainansidniin (Sub — Conscious) @3usl
azyana Talunns@anles (Association) N19EiNAT93U (Day Dreaming) NMslunansaw
(Night Dreaming) N13AAH9T1Y (Autistic Thinking) WazNIsAALLLIATI9AIIA (Creative

Thinking)

2. NM9ARlALAT (Dire Thinking) Lﬂumiﬁmﬁﬁ@mgwmmﬁaLLf’Tﬁtym 94
inlugangoanaiedimnalaons viendnanieviidndunisaaitiqauneiiues
wLieeanily 2 15a Ae NN1IAARINMIEY (Critical Thinking) WAZN1IAAE519833A (Creative
Thinking)

v
1 a

nsAnatliANINLey Hqayaunnell  AseaunfuaIua (anwaml
laennenl. 2530:14 ; 8198910 Klausmeir ; & Ripple. 1971) WiiAuzdn iflusingu
dl o [ % = v v ij/ d’l =l v U zj/
NdAryreensiFaud waznisuitloyynresyans  admezlunnsGeuiuazuitaymiiv
YAARALFBY IIN19AALLUAAIIZH (Critical Thinking) wazldn1sAnimeadeassmiunig
% 1 = % % dl a o dl [~ o
Auvnuuaniglud lunisBeuiuazuitoyun senisanludansaieiduniseneiAuzaes
yanalindslnasanll

NgamA uaz 3TiA (Yryg TAWFHs. 2539 ; §1989970 Krulik ; & Rudnick 1993)
A I a % & & aid o [ = o
0891 NsARUIENaLAtLasAlsznal 4 agAlssnaunNansuy uAMNATNIInVTaINTY
pxasLduananlilgs Ae

1. N19AAWIZALAN (Recall Thinking) AEsINANEZNNTAANNEITNGNRA LNaLl
Hudmlugd® Wupanuannsalunisszandaiaasa

2. m@ﬁmﬁuﬁm (Basic Thinking) tfuaudnlanusmuaensuile
Uselagdnaniavin il lunsudilyu luaiandszanduuas lulsFeau

a 1 aa . . . [ a dl

3. NM9AAALiNNlaIaNTUTY N (Critical Thinking) WuaauAan 4 lunNg
a dl a %3 il/ % A v o
Wansuaanley tardsziiuansusyisuuataan i tuivirailngm deznausaeinee
elae Tun nssaiulil ludauaasdayaluilym vsaaorunisninumd@oet nsnsmasaw

% a cY o dl U dl al Vo = % dl o

ANDNFBY wazAsnziidaya n199n uazienlandayaniielfiuainnisBauiinenuun
o dld
AIRALNHIANG

4. AHNANAEN19459A (Creative Thinking) HluaAnnAaRTuFwaTunin 1l
a a dlu/ £ a o d” [~ QI all a o‘aia A a dg(
Nananaanduten AuAn lussauiiiugadlsshing NAnviTeauAUIN1TTUE

tsrnausnainmesas THun N198UATZIANNNAR N1FAZINANNNAR LATNNTUNANNAR T
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e seAnsnnaaspNAR IMNNaF 191
gnl291] 17767 (2531: 9 — 1) IFuenissnnaaan12A AN WU N1 A1
FaUFANaUATAANIA AuDNaTeI9990 1 Aind ANt 1A uEaIn AR eI mLINNNT
ANNAF LA
1. n1sAmlaeuenilszn (Thinking by Classification) luadaasalsima Gu
= = o o cao a A = a L & : P
nsAnEneAuNTuLardndiuNin esalia asRnuLsigeandulszinneng o) Wwenis

e~ =

waatiulidneaun wazidnlaladnsawlddunliu W wieig Wunelungaasn

%

( Monocotyledon) wazilszinnluiaeng (Decotyledon) lusiu n1sfanuiiangs §an

a U
1

3 a Yo 1 1 dgl o 1 [~ a a o o 1 dl [ [~
wenuezifuaile uaridnuislssinmmantt dudnilunisfnndrdryetinails Tidiazilu
ARANERTTRNYEEANgn visalsedRmans danldnisuisrfinvzoutialszinn

2. NsAnlALN1IARLILLAL (Thinking by Elimination) lufavesnefiilunisg
a dl =3 Y o Y o 1 ala o o A A
Annuinladaan wazldrives luadndszanduirelunnsduasuaauany

3. nsAAuLLaLsE (Inductive Thinking) {lunisAnaindaussaaziaenlily
douagd nsRauuLgily Budunaznaaeseu uaziudniluasasagl

4. n9AALLLLITY (Deductive Thinking) LXNsAALLLATARINNALNNT
a o o A a Y p a
AnLUUgLe WuAe Fusuandeasvizengu]neu

5. nsAauLLlRTRTee VidaNNTARAZ AU (Reflective Thinking) NTAALILIRA
A acaa Y o 1 | I o =S = 1 aa Y
A8 A5anenAmansldiuetunsiaseatluilaqiiu luasnisdnunizandn 3an1suitlaymn
(Problem Solving Method) v3a3auusilyayn (Method of Intelligence)

o

NMTAANY 5 LuLAInane tndfoyransngaifiannaddunisdnuuynimnses

a

@ aa [y 4 o v ' = @ aa = pay
LﬂuQﬁﬂqﬁ‘LLﬂﬁﬁyﬂf] GINL‘]JHVNM’]NHQMN’]EI%@QMMm:f’] LL@tLﬂu’Jﬁﬂﬁ?“ﬂmmiﬂﬂ‘i:f’]‘m’]
[ 1 :l/ [ 1 v yva a | =K :J/ a a v dl 1
Lﬂuﬁqqﬂl‘!\‘]ﬂﬂf]ﬂuur]ﬂﬂ Lﬁ"]?ﬂ\‘]ﬂﬂqﬂiﬁa@ﬂuﬁml»ﬂu ﬂqmuﬂﬂruﬂ?’]tj/ﬂm FINNIEAITNIN

v v [ %

v ac a [ 3 1 dgl [~ dl % 1 1 :J/ o [~ o
FadAaUaEN1gAn Asnatatiiiuninla LASARBILLANIVINTURD Aun19N I iFe1E

witleynlngldaanstiauiluiide Wetszauiviloywle) wrinselldwwdhfazlinnla
auiuld uasnannadndanisudilym s uazwenarutinld g lunnsudiloyun wanii
1 A o o 1 A a 3| T o a

ANNLANT ANMUzAINaIAe “ Aaldu’ (anlsau Tz, 2521: 10)

YoYan AN (252: 9) Tiagilassuanfaasnisanld Asil

a dl [ aana dl a =] % A 1
1. nsAaeaiuljisenresanesiiinananidnasdeviselinelaly

Aunaan
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60 +1 0 +1 0.67 +1 +1 0 0.67 +1 +1 +1 1 +1 +1 +1 1

vGl



FN3N 6 ANATLANNABAAFDY (I0C ) TBIULILINARALIAAITNATNIIDAIUNNIAATLATIZTATNAITNAALTWTI DT Ty

" ANNTALALTIAIANDN ANTNIMNNZANTBIFRLARN mmm@mﬂﬁmﬁ’mmﬂi:mﬁ mmm@mﬂﬁmﬁ’quﬁﬂﬁuﬁG’Tmmﬁm
UTodT mAlz mAls 00 st m@lz mlls 100 et milz m@la 00 md1 m@i2 m@s 100
1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1
2 +1 +1 0 0.67 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1
3 +1 0 0 0.33 +1 0 +1 0.67 +1 0 +1 0.67 +1 +1 +1 1
4 +1 +1 +1 1 +1 0 +1 0.67 +1 +1 +1 1 +1 +1 +1 1
5 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1
6 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1
7 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1
8 +1 +1 0 0.67 +1 0 +1 0.67 +1 +1 +1 1 +1 +1 +1 1
9 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1
10 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1
11 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1
12 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1
13 0 +1 +1 0.67 0 +1 +1 0.67 +1 0 0 0.33 +1 0 0 0.33
14 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1
15 +1 0 0 0.33 +1 0 0 0.33 +1 0 0 0.33 +1 +1 0 0.67

GGl
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" ANNTALALTIAIANDN ANTNIMNNZANTBIFRLARN mmm@mﬂ@”@\‘iﬁ’mmﬂizmﬁ mmm@mﬁmﬁ’quﬁﬂﬁuﬁﬁmmﬁm
UTodT mAlz mAls 00 st m@lz mlls 100 et milz m@la 00 md1 m@i2 m@s 100
16 +1 +1 +1 1 +1 +1 0 0.67 +1 +1 +1 1 +1 +1 0 0.67
17 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1
18 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1
19 +1 0 0 0.33 +1 +1 0 0.67 +1 0 +1 0.67 +1 0 0 0.33
20 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1
21 +1 +1 0 0.67 0 +1 +1 0.67 +1 +1 +1 1 +1 +1 +1 1
22 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1
23 +1 0 0 0.33 +1 +1 0 0.67 +1 0 +1 0.67 +1 0 0 0.33
24 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1
25 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1
26 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1
27 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1
28 +1 0 0 0.33 +1 0 +1 0.67 +1 0 +1 0.67 +1 +1 +1 1
29 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1
30 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1

Qg1



A9 6 (6iR)

" ANNTALALTIAIANDN ANTNIMNNZANTBIFRLARN mmmmﬁmﬁ’mmﬂizmﬁ mmm@mﬂﬁmﬁ’quﬁﬂﬁuﬁﬁmmﬁm
UTodT mAlz mAls 00 st m@lz mlls 100 et milz m@la 00 md1 m@i2 m@s 100
31 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1
32 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1
33 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1
34 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1
35 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1
36 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1
37 +1 0 +1 0.67 +1 0 0 0.33 +1 0 +1 0.67 +1 +1 +1 1
38 +1 0 0 0.33 +1 +1 0 0.67 +1 0 +1 0.67 +1 +1 +1 1
39 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1
40 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1 +1 +1 +1 1

/Gl



1319 7 ANAYNNENNNIE (p) WATAIBIUIRAIUUN (1) PBHLLNARRLSANAGNE NS

158

NWNINYAARNT
faf D r daf D r
1 48 .37 21 48 .30
2 .67 .37 22 .54 48
3 .59 22 23 .61 .26
4 48 22 24 .54 .26
5 .56 44 25 46 48
6 48 22 26 .56 .37
7 .59 22 27 46 .33
8 .63 22 28 43 .56
9 .56 22 29 .54 .33
10 .54 .33 30 .50 .26
11 .59 .30 31 .50 .33
12 A1 22 32 46 48
13 48 .30 33 .54 .26
14 .59 .59 34 52 .67
15 52 52 35 .50 .26
16 48 22 36 52 .30
17 .54 .33 37 .61 .33
18 .50 .56 38 57 .70
19 .54 .26 39 52 e
20 44 .37 40 .56 74
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P r p r
1 48 .52 16 46 .56
2 .54 48 17 .57 .26
3 .56 22 18 .65 .33
4 .61 .26 19 .57 .56
5 .54 41 20 48 37
6 .56 .30 21 .50 .33
7 .52 22 22 .54 .33
8 .56 37 23 .50 .33
9 .52 44 24 .57 41
10 .61 .33 25 .50 48
11 .61 .33 26 .50 .26
12 .56 37 27 41 37
13 52 22 28 43 .26
14 .56 37 29 43 41
15 .59 .30 30 46 .56
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AT 9 WAPNAZUUUNAANEMENNNIFeWIneNAIans Gas Blannsetinditioasi

Wi AZLLUNR UG AZUUUVR TR D D?
1 15 20 5 25
2 16 22 6 36
3 17 22 5 25
4 18 23 5 25
5 17 22 5 25
6 21 32 1M 121
7 19 29 10 100
8 18 30 12 144
9 18 28 10 100
10 16 23 7 49
11 19 29 10 100
12 19 30 11 121
13 16 23 7 49
14 17 25 8 64
15 16 25 9 84
16 18 26 8 64
17 16 21 5 25
18 14 20 6 36
19 12 20 8 64
20 19 30 11 121
21 17 27 10 100
22 18 29 1M 121
23 16 22 6 36
24 15 23 8 64
25 16 23 7 49
26 14 21 7 49
X 437 645 - -

z - - 208 1794
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14pNadi5 t - test Dependent leLLFELWELAZUWWAINULLNARDLTANAANOND
t — test = >D

\/N yD?|-[ZDF

N -1

_ 208
\/ 26 x 1749 — 208 x 208
26 -1

_ 208
11.63

17.88

wAANImeauresuuLaseLineldgns KR - 20 guaef F11indu

ANNGAT Iy :kk 1{1_282(1
- .

40 1 6
40 -1 31.5 |

=0.82
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A19709 10 LAANAZLUUAIMNATNIINAIUNTAAIAIIEH

i AZLUUNR UG AZUUUVR TR D D?
1 4 15 1M 121
2 M 17 6 36
3 9 16 7 49
4 7 16 9 81
5 14 19 5 25
6 20 26 6 36

11 21 10 100

12 22 10 100
9 14 20 6 36
10 7 17 10 100
11 16 22 6 36
12 13 19 6 36
13 4 15 11 121
14 16 20 4 16
15 M 20 9 81
16 17 21 4 16
17 12 19 7 49
18 10 17 7 49
19 3 15 12 144
20 19 24 5 25
21 13 20 7 49
22 21 26 5 25
23 13 16 6 36
24 10 18 8 64
25 17 21 4 16
26 9 18 9 81
X 313 503 - -

Z - - 190 1628
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1EAN4DR t — test Dependent LT LN LA LUUANNULLNAGDLIAAINNAINIT

ANUNTAATLATIZS
t —test = >D
\/N yD?|-[ZDF

N -1

- 190

\/26 x1528 —190 x190

26 -1

190

~12.05

= 15.77

‘1/1’1ﬁ"ﬁﬁ'J"]NL%ﬂﬁu?]'ﬂ\‘]LLLILIVIG]ZQ@‘LI?J@\‘ILLLI‘LIV]@ZQ@UW]T]ZE[51'5‘ K.R. 20 294

AGEEES RELTA!

ANGRAT ry

S

Tk -1 S 2

_ %0 |, 44
30-1|" 16.9

=0.75
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