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mzuawiymatyauaw: irdnemsailsiielfaanndlalwsnngnaolsumdians o

2. wasstnEsnEUIwIMGnmatEed fwwnldninwniing seslninseaead
fain ‘]’smmuhmL'??ﬂu;l‘n‘::wn»tnnd“lﬁ u.'fiaa:’l@fﬁm-\.uErmwsz‘;lun'nwmmanLﬁUdﬁ’ﬂ%mmma-m‘:

3. wdRsnIAUMISINEEEas  aunalannninmenaatiidiamt 9
1 wazmansnillslunsdesdulmanslunsuridyw iy szaoluiodszin fuled

ARAK uazElaw (Kuslan and Stone . 1968 © 229 ) na it “MNEENIzLIRNITNNG
Fngenaad dumsfifmsmdinsensad dessamanudniingagad

o wazaudu 5 (Nay and others. 1971 : 201 - 203 ) né1 i “MnuEenTzuIwnms
mAnsmenaaiiilmaddufiansm wadwunsfiansdanliininemaasidhladieomy
s lasfinasuannsdng 9 nsdaaduawaauunImina”

asaviniod (Kiopfer . 1971 : 568 - 573) NV “PTNTZLIUTINTAN
Immengafillunszwmsiesnasgndingmaad”

Dmafdun (Peterson. 1978 : 153 ) ldlvanudiwfiomnineznsuummis
Angnenaasi “Lﬂuﬂﬁﬁamma’mmm’mﬁwm‘iﬂrnmaeﬁ“ﬁnlsznauﬁm MSFINA MG
mavases MaSeudisy nsenlwais nsspindmnmy nsfeanamane waemein s
dszloanl”

wadl anflusdy (2517 ¢ 45 - 51)  laliaowmenogssimesnszsiwmams
Tneenaaih wninsmaeaiiuassaniienuaintdineemsdina - nyie maiuiin
doua WRETITHEA TR MIANITGIA  IIATNENATI  TI0aNIUY KasN IR
NAREI NIAAAWIDE LATHTIBEN ITRIA AW Tz 9308 "

tsznia dundaun westhzaudud dnynia (2516 © 23 - 24 ) nd1adn vinee
AT TMInEEEas wnells anuedainedy FiignalumnSoningmsad uazazdas
aowliindgwdiainuzandny A dmedunsimdanslfed asionmdingeaad tasinezluns
uritlywy wiamnTamRsnuAnmaaas wWinsnesanusansabudasatynn wesmsldanuda

o R e Moo e w e oed
ERERLNIUTEW IR ) wagt l-‘ﬁ‘lfﬂL’J’_J'g!?H’-‘lEl{l MLM‘@NN



20

Usvdla Ayadwus ( 2521 : 46) e NNENTIRMININEAAT
vt wpdnsuidninnaansld§iai galdnmlnngmaaimessaumadiinwuue’
vinszdansduiudndlimisone maebing mansmiu@ig naduafimasss mauiindaya
uazmaanl dwiimafininmmsaildlunsiuefienadinl musoih s lemadliywls
Fiolirvinldannlama

avud dunind (2525 : 13) ldldanuminsrasmineznzuiwnsmeingmenaad
e “ﬁ‘]quammﬁLﬁmﬂnnfnﬂﬁiﬁluazﬂndummﬁn’ﬁﬂua:ﬁ%ﬂﬁaﬁ asailuudanaliiia
wannmymaadlyguazmsuiifynt nsduaiuazuarmanadln g adwlidaininnee:
Baialdn

11 2dgAS (2527 @ 249) ndvri “...insenERIRTINAneaad
afimnsdlowniasfiaidudnlvmamsieamanuimainemaed.....”

TITANT TaausId ussRuWiE waeald (2532 : 1) nd1d” AnsenssuIwns

)

mainmemaafiiwinuzmeadifygn  (ntellectual Skis) — Minfinsmaauasginiimmia
Anmmnsad snuiifywlflunsdnmduat Suszmanud wasuiilymwdg g«
VneMImINELasaMaIAaisTUInEE IR I EInmemaad #
unnsdn ldafinelitige  swnmasdarumaneledi NNPLNTZVIUNTINITINEAERT
vaneiia nIdjituasuasenninTanlunmanzuesemnanadeieiizy wzawvowiilymi 9
lalagAfmemyinmenandaidivanmsuazmouns

3.2 @nasifiedasiulssnnuass nEasyaainBEATELIMMITMIINEIEmERT

Tua Uz Insu3ad (Sund and Trowbridge. 1967 : 93 - 95 ) lelusiavings
MITUIMN IR N &R if‘iﬂ-ﬁvi”eumlﬁkﬁﬂﬁuuﬁQ’L’i‘tm aandin 4 Ussinn dail ‘

1. Tngﬂummﬁ-";w.-m-:rmj (Acquisitive Skills) léiuri mleddsla  saswunde
Fd ndnaatafitin e wdege  MIRETeNg Tasnsdurmeninianiy
nsaaTm MITIITTINR MFIATIZARAMTNARE

2. vinwzlunsriusiy (Organization Skills ) Tdun TrnuTateyaatnslisz
ndeudsadayaliidunaiend  naSsufisuarumiiauwsazaiuuandi nauwneondy
marevy) nadeulaneie msdsadines wifudly weemsiensd udabweadldllld

3. mezlunseiaassd (Creative skills) ldbr nsnanuudlanidy mssanuu
el msfadwnaiiauasitneiag ua:n'ﬁa?“ammﬁ'aﬁﬁag;mﬂ‘;:nm_lﬁmiiui%aalmj

4. vnwrlunsldiniasis (Manipulative Skills ) T mﬂﬁ‘ua:fﬂLm%’ﬂmm?mﬁa
INIETAUFAIFIUGT 9 gawdasdle mTenusy mashaaiasdaatedi 9 luwnrmaaas uag
misTalaslfiaTealions 91w mailufiwas ey wissdunm Wudu

5. yinwzlunsEnanumng (Communicative Skilis) laiuri nseiadinng mizafnlne
MIAIUTIBININAREY TMTITRRNE MITEUNTHULRAINANTNARDI UREIITNENEAANS

VINBUAS WRSLUBTILAW (Jacobson and Bergman. 1987 © 382 - 383) lémarrii
asiasiann sl smainemaa s Aedwiudin s mas dfens
adnpnnlumsfa e nmainnenaad Salsnaude

U
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11.
12.
13.

W e NS AN
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maimuailant (Defineing Problems)
s Ilunidnn ( Disign Investigations)
mmﬂamﬁz‘imsmuqu (Controlled Experiments)
mIFIna (Observing)

M7ia (Measuring)

Msuun (Classifying) :
nIasaseain (Inferring)

mséi:muuﬁﬁ’m (Formulaing Hypothesis)
nMITLTILAzIiansTyndaya (Gollecting and Handling Data)
mimlaauandays (interpreting Data)
msdunianasiifieatas (Literature Search)
r‘nnﬁmﬂmﬁnﬂqﬂﬁ (Relating to Theory)

mssataagy (Drawing Conclusions )

mnaufsnnuimwihmMAnmmaasassnizans m ldnwuadieneimahim

= A e a £ o = a s 'Y G & -
Wiﬂﬂ‘i:lﬂ%ﬂ'\‘m%ﬂ?ﬂEl’l?i’]’ﬂiﬂ‘ﬂ‘ﬁl‘u»ﬂ’]‘i*ﬁﬂ‘l:!"lﬂ%ﬂ’:’] figtlsznauais 13 vinkse wauailw 2 HEFRALY

o o
a3

.

Qo a g
YIﬂB:ﬂS:"}J’anT]mﬁuﬁ"m (Basic Process SKilis)

1. msaang (Observing)

N

mIamanuRuNuSTInIaiAftIIRY (Using space Time relationships)
mMsnuwnszinn (Classitying)

msAwIte (Using numbers)

11739 (Measuring)

nsRaaTuNINE (Communicating)

N o o AW

msasedafiuandaya (Inferring)

o

MIWNENNIIOL (Predicting)

1. ANEENITUIWTTIWHRIHE S (Integrated Process Skills)

9. matwkauazAILRaa s (Conirolling Variables)

10. msdanumngdayatazniadaasy ( Interpreting Data)

11. MIFIRVUEAT M (Formulating Hypothesis)

12, MIHRLeREALE N 16N (Defining Operationally )

13. mrnanad (Experimenting)

(Amencan Association for the Advancement of Science AAAS. 1970 @ 30 - 176)

= s, = P T Y =3 e &
UBTIINNU ﬁﬂ'ﬁj%ﬁflLﬁ'ﬂlﬂ‘l'iﬁa%’ﬂ‘lfnﬁ'"}ﬁﬂguaﬂﬂﬂ Lﬂaﬁ' L@.ﬂ?ﬁﬁuﬂﬂﬁ AUIIATYLB

“ = £ 4 TR | Ty = 5
NILTHUTTITADUINUIFITOTIN ﬂ’)ﬁlﬁ%ﬂ L'iﬂﬂ.kl\ﬂﬁﬂﬂ JERBAWN UARZATTHIUNTIN I INENATIROT L‘l]

wian 9 1w Talddssmdidmmuyuazanadliinesennums o e ad

1.

2.

NNEINSRIAUNG

G

~ V| =
FrwznsRonliasnalis

7t ﬂmlunﬁﬁuﬁm’mgaua:ﬁamw;m;m
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rinzlumivanszindaye
fnslunsulsanumnedayaussan)
Mnselunsedsuuim
NneslunseanuuYNITMaand
nnwzlunifadiuan

L @ NP2 o oa

rinlunmamanuduwutsewinalia

(o nindaaiy misawinsenaaiuasnalulad . 2523 : 8- 9)

down amuduasn nmsrewinmmaaiussnalulafd(2524 1 1 - 17) ldnunuinwe
nTEuMmMIMEnmsaiIasmnemRsauIImimeInmmad  vesanizawin  (American
Association for The Advancement of Science %ia AAAS. ) maJ'?mJ‘gomm'lﬁmm:au Fautiavnuz
nstwnIMEnmmaaiaaniin 13 vinwe sadlu 2 team aail

n. nsnsEUIWMsIRAE I (Basic Process Skills) d1ww & ¥inms Usznaudae

1. YinEensgang

NNBLTIG

N

ANBETARI
ANENVInlsziam

ANFEMIMANURN AT ST Wadanuala sasadanuea

o v A W

o [ © - Y
fnwmsianiussianunwnedays
ANHENVTRIANUAALRR niaya
AN HETTol

¢ &~

2. VINBENTIUTITIWHSINETH (Intergrated Process Skills) $1WIM 5 Tins
9. YWz IAIANATT .
10. yinszmmvkauasauaNdanls
11, sineensianudoysuazassiioya
12, MneemImwuaileagalians
13. NNENINORD

3.3 mwiseffmdasiumsanosuumasauianarsassuaumsinmmans

whmo dewindiug (2531 0 61)  ldsheissieTainesnaounimi
Amgmaailagaaiion wionriemsindlsznai s sTUIRIIMINEMEaia 13 i
ansnstesnuunagouiuunuyie sliaienaay 5 @Ren ANELRT 4 98 W% 52 18 Nagey
ﬁuna;m‘i“’mii'wﬁ‘ﬂﬁ'ﬂu%uﬁﬁyuﬁnmﬁﬁ 2 AR BN RN AR U TIHEN TR
Fneeans wdasaslssnsunarriunsaiy firnaglugag 02200 © 05769 uaz 0.8383
aUE L

ayWAANY agEy (2535 @ 65 - 66) tevmsisadnmsAnnuadinieam
AT AN I EASURSMEN TN T I NEaes  veaind sutudssadinudi 2 Aldsu
rmaauuuu%uLm:mﬂ‘nugﬁﬂmmmﬁmﬁqnu,ciu;‘nwiwa*’uiufu TosahaLuunasan iauadgns

5
[
L

FIUNTIHENTELART I N &9 wurisiosisdanasy 5 alan I 50 98 negauny
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nauma:ha%nﬂuum‘mumwmuﬁnmﬂn 2 smuliisiutesunmeney 0.57 (mﬂ'numnnn
W8 0.20 - 0.80 uazFm RN Aud 0.20 Fwl)

> Juute Suniuge (2538 @ 129) ldsFuuuumessumadfdfianneenizuaun
mannmaafiufunn  dnsncveimeseudiwdeseufiinFendanfinuadnmiufinng
i@ Tesmsuadinaowmsoinimenss 1 smumad eiifentilvindowlfiid 1 e
usazinweiidossy 4 fo demeunsati 32 aowmsal §wan 32 Ta nageutunguiatifi

o~ & P ' <~ . ~ . .
dininSensnaisaudinwdn 5 memutﬂauwuaauuunaaauuma:nnu:ﬁmag'lmha 0.417 fa
8 Lo (] [l Qs
0.570 Taunaavufidnyinnu 0.750

4. wnaTuanwIvanngrssnunaalnile
4.1 anananpvaanaainale

way uaz 8au ( Hamm and Adams. 1991 : 19 - 20 ) ldlWarunune “waalwidle”
fs wengwfinuranineeeayeeaudeiu Suilomuemealraladuegdiveemredly
myh ww wealddladniFew fa Anunuwseuseningowiveslshhin  wenilwenansiils
JamaieweTaneigeenamesiniey  furTmwanusanT Haued | Ansenudiuag
aanaanfifiuaaieen mamaundunmmimealddlombinmufsenada anudileuas
firmanTaunmisinitewiag ﬁ'n'lﬂ'l‘fﬂs:‘(mnﬂd’ﬁ“‘aﬁnﬁuuuﬂ:ﬂﬁaau

luuimamwealnale anlzneudaniedalyil

1. Swnuvanindo

2. 1fiTenmaninen naaxriouvesdningou anudin lasnsnifudum
AT ananantlgmens 9

3. enwAneieETdlugduoudg 9
uinuazAisasunanfuaef
Fyadeyauazayaiudin
IMFANBUNINE AREATHLIAG
Tasrhmesruuaztwnmbinigud

8. narmitladudenudniuniaus

moianealviles

N o o oA

n‘ d el -
1. #fien q elniv
a o w !
2. Budnanfilnu
3. wdouifolmi 9 ldandlnu
P |
4. azan/laflnu
e o .
5. amuiwidayalduianinu
6. anadsflannan
a ad o
7. amadafiniile
= [ 4 . » » - -~ & s
ABafun (Collins.1992: 451 - 462) ndvvit wealWile  sawlithuwrinuruesng
a a d Y " P2 x> o -~
Inenmnaad uazuasnsfifisades usadliifullunmnenenfidsliineenmsendrwmih
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Iﬁun’mﬁsmuanuﬁuﬁﬁﬁaﬂﬁmfm‘s’uu waa‘[ﬂﬁ'[aﬁmﬁumwﬂaum‘:‘mﬁ’uﬁnwmmmi &
ulmmmﬂaﬁﬁﬂrlwﬂum‘:ﬂﬂﬂvmuamnt?uu Tasumaainalosanidiu 2 U fe
woalWdlodnifon uacwaalnalong %euanum.mu
1. waawa'[aum?ﬂu
fdhwane fis  ssdpadlienaeds  fanufetaiu uszusaId IR
awinditinmmaailannademsduindinethals msly wealrdleindonenldifedmi
indun wIausaanamaSawinenmaaiuasiafiinig snamandasing 9 birjinazeanmy
2. waalvidleng
fiihmane fe dhuadsuradiidwingiionad enuinglundn 5 dand
agfiamnd uazmamsaninldudmiudifnmelusdunanmeh fmdn 5 denfildud
2.1 arwauliludaminiZonuazmaTonsaniniTon
2.2 mu;:"lun‘fanﬁmua:’:%'aau
2.3 manmndanauazquamaieuseninifon
2.4 Whkzmumaainsgenlitiluga o
2.5 iilwaniinuaingy
uridnuaznaadna (Barton and Coliins . 1993 : 200 - 210) ldnsafisnanlnale
17 3 dezmis e
1) sasjananszaanenlndle  fisdsimualifidauladunilsosanenlnaloonii
AIUTAINTANIN ‘ﬁqti’Jmmﬁ’mua%unuﬁﬂaﬂﬂﬁaaﬁuqﬂﬂmoﬁ
2) inngminindenangn (Bvidence)  mawnwilaieuliiiunieusingaa
18 1
3) rmeninainin nnssmumeieafianaeumadiv (Assessment
Criteria) winnamilumalinzuun (Rubrics Scoring) Bafl 2 Umifiu fe  inmisilumafenawh
woalWdle uazinawmilunmimibuwealWdlomu
faw dnangne (2638 ¢ 3) léndih waalWdlefeenmsmurudoys
mnms@m?mziwamwmnﬂufuﬁzm faiumbsdivi msdwmzsenhdaniy 9 i
atials ilpsnindnmoemafeunmsenlutuiSaudifiensude 9 finanmane
maldussdgnimamaieulanls nealale asidnwoidai
1. dsdengdswheslsldhananimmsnld  Wumsiadnanvgesdiion
lnudvaaniuia (Producer) mnn'hn"mﬁanﬁwauﬁgnﬁm
2. ajﬁauwzﬁnmnn*humni’u Jannusnnmlunsaivnunieding
annimTiadadeseuteanans g 9o
3. wiuanafimaslumaledindnenw
4. wiwnrdeduluansacsmanminnrinBina lnsdnananinmsey
5. ﬂi:u'mmﬂmm"lwfm?numa"ﬂﬁu Tasuiufansfiiinnamanedmiu
di3ou wazdanuduilufe: daef UGIRlE  danFuliiindues tiaﬁ’uuu:qﬁhlumumamnn'h
MIUINw ammam.nuwumman'lﬁﬁa:'l‘:
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il weelwdle & 2 dnwoe e malamlsawesusafiFouuazma
drdivwasng

B wina (2540 : 1) T waalWdladwensidyfisnldayauns
qﬂﬂa'lm?ad@L%"awﬁa'ﬁm:ﬁaulﬁtﬁumwj ATINEATD FNEUASWAIRINTAREATIEZA IR
waazinauafsuulag '

NManaIAnd I mmma@mwvnmwaawamiﬂﬁla'lﬂ”'h HiINMIRZENIH
TIITBHHR ﬁ%‘amﬁuﬁnNaam'l'ﬂuuﬁnLﬁumnm{[ﬂﬂﬁqﬂ:_@mmmﬁa’l‘ﬁuaﬂaﬁammﬁﬂnm
Tt T S T,ﬂnmsﬁm’éﬂnNanuﬁvuﬁﬁﬁqﬂua:ﬁmsa:ﬁaum’rmmad

4.2 wndsnazswisafiinasiunaniials
lassarsnanaalila
lanaiovomealwdle dsneudispluuysafeyswionsngn waziefiiludaya
wigwanau (Coliins . 1992 : 451 - 462 )
Jlupuvesdayans snang 1w
1. MANFIUENEINNMST N 11U T8 wiatuunaday
2. Laﬂmitﬁmﬁnm@gn'vmfﬂszﬁﬁﬁu win guthe ey wihiufinnsafidne
nugn ARl
3. Lanmﬂﬁmﬁ'uNamuﬁrﬁmﬂusﬁﬂﬁw W ANRUNBTNLTEIINRIREN I TR
Funaday  wiesansnsanlsadowiu "fjau,amﬁaﬂs:aummfmﬁﬁﬂmmﬂgﬂmfu
4. engfidaes samslumsiwea Wals dinevdasdaanuiivaasihmans
U‘YﬁLﬂ‘i’];’ﬁﬁ%ﬂ'ﬁﬂﬁ@lLﬁ%'ﬁLﬂuﬂﬂiﬁ’i‘ﬂtﬁﬁﬂﬂ'ﬂmmﬂa’li wasshatusfazdrslumsulanuning
la
asfiiludoyansandngn
dasfinsonilaniuddaiu @Taamauaqméqlwwnﬁamﬁmlm ua:a:i?e‘m“aylmfuasm”h
Wenmssanuuuwaaldadlearldaniauanudons mufendeyalumisenupy wealwdlaans
Lﬂuiagaﬁaﬁfg@ua:ﬂ’agmaaaﬂﬂ wdreaRantayaLlTznm 5 - 7 'ﬁagaﬁﬁmﬁaﬂuﬁqﬁﬂmﬁﬂ”ﬁ
i fwszuy
yuda Aylyenuanas (2539 : 20) wealddle dhuflifvrwmusanutuanie
asfoulifudaasosarumunsavosan 9 wn  lesdulilmman s wu folavon
AatnTiy nTdsuuy mMItenw uasamdannysy wdn
woaldale veatndpuituamudadudoiufildluemdmniuwde g dindn da
diumsfivmussssnusasdniidmnsdadandisddnes (wIemaldduusihusny)  an
azan Llunruzaialesdunils  sdiafiszun ua:ﬁﬂﬂz\jaﬁuwL“ﬁlal‘ﬁtﬂuﬁagaﬁ/lmumﬂﬁua@m
feaaneey wand ungdls  anumaiyena m'mﬁ'“uqnﬁfma'lumn%'ﬂu@ifamfiﬂmsm 9
wnsanldundnd sund aqﬂﬂﬂﬁtﬁmﬁaa‘l@TﬁTmﬁmgua:ﬁ‘m’fﬂu-s"mﬁuﬁ%’ﬂaua:ahzkﬁuwa@}I‘Nﬁia
e iﬂﬂiﬂﬁEJmi‘]uQ’LﬁanLifamms:lumsm‘“mwaﬂiwﬁ‘[a meldduuniausnniag
Taot aaguasiis owdand A uiuRarauhuil TR e MuRNzENTa e R TIes T

" = ' « A o . {9 ) 1 “ . .
msldasnn  Tashasdasiuiindsaiiumadas dhaldlunmdzdwiRodiudaranid ouges
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o J 3 A 2 ot A ;:T
uniFouli@din mafurumussnuurn il wealwdle desfisnwucdadeluit

au

1. wndaudaslldmnulunsdadanmansdn 9 lunanlddle

“ <4

. dnsdinailunaalian

I .

Inangmuaasnanmsdilinenia
Snmwnaalvila

D w N

wilia fglyoiuanad (2539 @ 22 - 20) ndnfs  mwsHanealWdledhaws
ldnasgiuyy Liﬂ%ﬁaﬂszuazgﬂqaﬂmﬂ diumavaninenWadle wazmmihlulffiResdad
vwrabiulwnmsiuldnanuarifududvajminausiazsia Fasasoyiuasuldsnanisdnm
e 'lun'mhwamINﬁIaTﬂlﬁﬁﬁtﬂﬁgﬂamezmmuﬂﬁ:msaummmﬁﬂuumimﬁmﬁ’u PINANUFAL
Futeuipeldunnld 6 szau fa

C : mnuazay (Collecting)

R nmIRznawaniay (Reflecting)
nNIasIaNay (Assessing)
mseauiin (Documenting)
. mnienTya (Linking)

m — 2 >

: nsszdin (Evaluating)
P o - “ < as f '
figdungdadil CRADLE Approach lasfinanmamitylumsiauisplupuwaalndle aw
o e, & . oa P 1
wauaanaviia 6 via 1iauk
} 4 I = o VI & P [ Y= @
Usznausn lwmsdsaudadle 6 witedt adlifanvanlatunitsuasnasia wdiananii
asfianudafisaiuhl lesiivdszaiiaihiminanudaaywinfeniu waslanfsaasayine
tlisminaad z«hquﬁwmjaau'mﬁm:ﬁ‘s:mf[maa%’ﬂau,anﬁauhﬂhﬁhmnndﬂmuuin 5
el = [ = & L I o Iz
tsznafiam diasnnmananaa Wi le Wwnsedanldnszuiumshsdatitos

(Dynamic) uazillwasiun®d  (Natral)  @uiba noalvdlaudazredalsssumdleine  uas

F=l

fufsmiutfeiuuazinssninausassiia ,

tszasaarine 35013 (CRADLE) Lﬁuﬁﬁﬁfﬂ%lﬁﬂguﬁ:éﬁ%ﬁ’ﬁ gansoiusailmang
fianandaanvaaanilussa ( Realisc) asudnsenuuudwealdls  mmi wealWdleluld
anaaawIziasy Rt niiae’ (Parameter) uaztainnauasnaalwile

4.1 e AIT IR ILTI

e vaalwila ﬂgtg‘ﬁﬂuﬂ’nﬁﬂﬁ%lﬂEJﬂ'ﬁﬁ’l‘a"mWElG\INaIaLﬂw}?uuﬁﬂ Favin

ldnmnmafvsiuTsnuemingen  (Sudent Works)  bmisaananasniiudasldizanluns
nasasinaIssaiionas (Contents ) axlsing  ansdaiiludin o (Organization) uszadslFIsMy
Famsadnals Seesimbifiennumnsauiudnonwifiey ffuiniiu
Fradiununussrsiudasdiiumainiuaon il
411 TuuIn TrauRIIEa ( Brainstorm)
412 Tude1 FawvitiinG susansauaessendlunansmraIn T owi

4.1.3 Tus @d@swuuanaamsuldiasniuau
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4.2 ndnsSubiiins ndeaseumwaniad
iasnnwaalWd louiuenuidgiismydeufusainiou datunsaziaumm
auaanaaindsuiaihmunauidnindunilnamaaldila uninnaasagisdaniingaonidu
Walnifoufaniunsnanufa ﬁajﬁ’nmﬂ?wgﬁa:ﬁﬂu (Metacognitive) anpaaunszdulviiasnu
amwilnuazmsiuifiensond q@éﬁé’zy}maowamlﬂﬁialufﬂmauffﬁﬁa madulfin@owfiams
Foug nsdenuwansuaznaisadlulsslembinanlglunodumerug gniumsiing suldis
madeuiatals anaganlanduaznaayldseniuosind sudadenudyuazn e
ﬁ“@\LﬁauﬁuLfaﬂﬁﬁ'ws:ﬁi71t§ﬁut§y1kj
Forsf nvaliinS anasvonmmanios anald 2 58 fail
421 1ﬁtl“m§'mwﬁwmauaslmmm*la%uammmﬁ@]Lﬁwmmu@iammmaﬁu
ueduan m@}wa'uaomsxﬁan%mm il dsuulasazndswussinnwiiuaialuas
yinlu ﬁm’i’smamr‘ulﬁ’-ﬂﬁ'a:“l‘sﬂ"wLﬁmr‘Tm“uuﬁfh
4.2.2 malmnmwmﬂrmu (Rubric) Witamziainen 9 taseunanudasiaiy
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A STUDY OF EFFECT OF PORTFOLIO ASSESSMENT ON RESPONSIBILITY, ATTITUDE TOWARD
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BY
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Master of Education degree in Educational Measurement
at Srinakharinwirot University
March 1999



This reseach was to study the effect of portfolio assessment on responsibility, attitude toward
Science subjects and Science process skills of Mathayom Suksa II students. The major purposes of
the study were: 1) to compare the students’responsibility of the group assessed by portfolio
assessment to the other one assessed by conventional assessment, 2) o compare the students
’ responsibility before and after the assessment by portfolio, 3) to compare the students’
responsibility before and after the assessment by conventional assessment, 4) to compare the
students’ attitude toward Science subjects of the group assessed by portfolio assessment to the
other one assessed by conventional assessment, 5) to compare the students’ attitude toward
Science subjects before and after the assessment by portfolio, 6) to compare the students’ attitude
toward Science subjects before and after the assessment by conventional assessment, 7) to
compare the students’ Science process skills of the group assessed by portfolio assessment to
the other one assessed by conventional assessment, 8) to compare the students’ Science
process skills before and after the assessment by portfolio and 9) to compare the students’ Science
process skills before and after the assessment by conventional assessment.

The subjects were Mathayom Suksa I students from 2 classrooms in the first semester in
the academic year 1997 of Nawaminthrachinuthit Satriwittaya & school. Two classrooms were
randomly seluted from 5 classrooms and thirty students were random seluted for each classroom by
drawing lots. They were then randomiy divided into an experimental group and control group.

The finding were as follows:

1) There was no significant difference between the students’ responsibility assessed by
portfolio and that assessed by conventional assessment.

2) The students had more responsibility after being assessed by portfolio assessment

(at the .01 level.)

3) The students had more responsibility after being assessed by conventional assessment
(at the .01 level.)
4) There was no significant difference between the students’ attitude toward Science
subjects assessed by portfolio and that assessed by conventional assessment.
5) The students had more attitude toward Science subjects after being assessed by portiolio
_ assessment (at the .01 level.)
‘ 6) The students had more aftitude toward Science subjects afier being assessed by
conventional assessment (at the .01 level.)
7) There was significant difference between the students’ Science process skills assessed
by portfolio and that assessed by conventional assessment (at the .05 level.)
8) The students had more Science process skills after being assessed by portfolio

assessment (at the .01 level.)

9) The students had more Science process skills after being assessed by conventional

assessment (at the .01 level.)



	Cover
	Abstract
	Chapter 1
	Chapter 2
	Chapter 3
	Chapter 4
	Chapter 5
	Bibliography
	Appendix
	Vitae



