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# # 5783448227 : MAJOR SCIENCE EDUCATION

KEYWORDS: A LOGICAL PROBLEM SOLVING STRATEGY / PROBLEM SOLVING ABILITY / LEARNING

ACHIEVEMENT IN PHYSICS
RAMITA CHUENPRAMCHEEP: EFFECTS OF A LOGICAL PROBLEM SOLVING STRATEGY ON
PROBLEM SOLVING ABILITY AND LEARNING ACHIEVEMENT IN PHYSICS OF UPPER
SECONDARY SCHOOL STUDENTS. ADVISOR: PORNTHEP CHANTRAUKRIT, Ph.D., CO-
ADVISOR: VARAGORN HENGPUNYA, Ph.D., 153 pp.

This study was a quasi-experimental research. The purposes of this study were to (1)
study the problem solving ability of students, after learned physics through teaching a logical
problem solving strategy, (2) compare problem solving ability of students between
the experimental group that learned through a logical problem solving strategy and the control
group that learned through a traditional method, (3) study the learning achievement of students,
after learned physics through a logical problem solving strategy, and (4) compare the learning
achievement of students between the experimental group and the control group. The sample were
two classes of tenth grade students of extra-large sized school under the Secondary Educational
Service Area Office 6, the Basic Education Commission of Thailand during the first semester of the
academic year 2016 of 2 groups: the experimental group has 44 students and the control group
has 46 students. The research instruments were (1) the problem solving ability test with the
reliability at 0.86, the level of difficulty between 0.49-0.77, and the level of discrimination between
0.33-0.46, and (2) the learning achievement in physics test with the reliability at 0.80, the level of
difficulty between 0.40-0.75, and the level of discrimination between 0.20-0.80. The collected data

was analyzed by arithmetic mean, mean of percentage, standard deviation (S.D.) and t-test.
The research findings were summarized as follows:

1. The experimental group had mean score on problem solving ability at the percentage

of 79.53 which were higher than criterion set at the percentage of 70.

2. The experimental group had mean score on problem solving ability higher than the

control group at 0.05 level of significance.

3. The experimental group had mean score on learning achievement in physics at the

percentage of 80.45 which higher than criterion set at the percentage of 70.

4. The experimental group had mean score on learning achievement in physics higher

than the control group at 0.05 level of significance.
Department:  Curriculum and Instruction Student's Signature

Field of Study: Science Education Advisor's Signature

Academic Year: 2016 Co-Advisor's Signature
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Tngamgdnluaadneimans @and wll F33nen) iduavivnubminssuiiaeug

nlasuluuszenduntgmludinuseinTuld Gsaenndasivdsnauiauidndlnelaaclily

(2
=

sasiled 2551 91 nsuAdgnilunisafiugiuiiinalaenssienisiseuineiaians

Tngawgluini@ndndnsdunsundgmeans o TatutniEeu (@ueuiandlne, 2551)
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S¥UU (Chi, Feltovich & Glaser, 1980: 121-152)
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maandunusuldlunisuilam Ganagnsmsundymidemssned 5 tuneufie (1) Tudy
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WrldgnasAuniAiney (3) Turnaununitdynn (Plan the Solution) Wuduneuvey
nsEuierLwIslunsuitymilaenisesuiglusuvesaunisadinaans MaeItes
fudgmfidesnsmaineu (@) Tudidunisauiay (Execute the Plan) Wudunaufidaa
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AMnoUAIRBINT way (5) Tuusziliud1neu (Evaluate the Answer) WudunouiinosUsyidu
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NTURBUVBINITIANISSBuNsaeulagldnagnsn1suAdyndenssneing1iun

TaduasiuInagnsnsuidymidemssnzaiunsadnssuuauaniie liiniseuaiunse
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v oA Yo ) a Y] s 1 a
2. dnissunguntasunisinnisseunisaeulasldnagnsnisuidynitwssne as
= = Y] aa ¢ oA oA vo o =
fingwuuadsauaiunsalunsundynimaid@ndgenindniSeunduilasunisdnnisseu
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2. fudslumsideusznausme

2.1 fuUsianseih fie n1sdnnsseunsaeuiland laun
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2.2 fudsany laun
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2.3 fuusaunu laun
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(2) TuaSuren19ld@nd (Describe the Physics) 1uduilvdniseulainsies
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(3) Furaununddam (Plan the Solution) uduiiaunulunisudilam e
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3.3 TunauN1sInNISseuNsaeulagldnagnsnsuUamimsane
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3.5 YefuazdadninveansdnnisseunisasumenagnsnsuAdymidmssng
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¢ ¥ o gy v o M o1 Yy Aa v Yo a Y]
anun1sal YeranuiidesnisiAmeunslianansalddeyanteglaviuilunisuidym
Park & Lee (2004) lalvdrfenuvesdayninisiandliin Jynimiidand i du

aesldnszurunslunismanoulagliauisanidinoula

s

anuNIsalNLNeITRINUNANd
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Reys & et al. (2004: 115-117) lauwvsuszanvesdayninisndinetansiagfiarsa

nguAlaymidunanld 2 Usean fe

A a

1.1 Ygym9AuAy (Routine Problems) Aa Yayyigiseunuiaayaslunilsdelsou

flpssasiwesdymilddudeounn WulymndSeuaslduszaunisainfioglunisudleam
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Uhden, Karam, Pietrocola & Pospiech (2012: 489-491) T@osuneLfistAui ey

[

Taymnilaidwas (Non - Routine Problems) 33utansvun 7 anway fall
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1.3 Jgynanszuaunis (Process Problem) An Jgyunfaesldynsisnig q lu
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1.5 Jgyniangildseyidmang (Non- Goal Specific Problem) fie Usymnildnwae
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< a = 1 o = o =
Wulamvanela deusinsmuuateululunisneunazaneuasiidnwazrainiany

1.6 YaymUszynd (Applied Problem) fia JayvniidianalnalAesainaniunisaiass
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3. Usznnvaslgyinfitarsanananyazveslywndunan

Karam, Pietrocola & Cakmakci (2010) laasudszianvesdgyniaindnuauell
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3.1 YgymUaneda (Open - Ended Problem) fio Yeymififisiuaudneuiidulule

o w '
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a
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3.3 Yy ifmuALLIN1eNISAUNY (Guided Discovery Problem) fs dgymiindu
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4.6 Ugym1USAun (Puzzle Problems) A Jgymiunsaseladainauainnisinigu
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Tsaparlis & Angelopulos (2000: 131) lauuslguiniunislideya 38n151un1s

Y

whilgyuazanwuznaaws/munenassnislutlymiiu fAin1sed 1
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nadws/ il munengosnsluleiues Tsaparlis & Angelopulos

Usziandl Uaya ABnns naaws/idmaneg
1 Tidaya 33813 Al
2 Tidaya 135383 Al
3 Tideyaunsdiy $35M13 Al
4 Indayaunsd 13133803 A
5 Indeya $35n13 Uany/dasy
6 Tidaya 14133803 \Uandny/dase
7 IndayaunsdIu 3383 \Uandn/dase
8 IdayaunsdIu 1333803 \Uanine/dase

310LNA1TUBY Asia-Pacific Forum on Science Learning and Teaching TALU

Usstnnaeslamld 2 Ussiande

1. YgymitlailnelunseUeymiunsgau (Drill and Practice Problems or Standard
Problems) e Jgymiisesnisliminseuldanudn anunlavseldngidmuauazrannig
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o g v . IJ a [y o 1 aa 4
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A 1
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[
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2. fun3a¥1981mau (Construction of a Solution) Hunsssysuysiieadeatu
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LARINISAGEUNVRITNg
2. Yszanamu§ Jutuntdneusdariuaindantdesnuuulilugnisesuieaie

FBmsaileesunsy InglulaesunsudiSeuaunsaiivuaiiwdsiazuSuiaeiing 9 aldly

' '
a

N15AUINM kagllgugasmeildndmneitelunisundyminazaiuisadrunyagly
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2. usBuneMailAnd (Describe the Physics) Junsuansauduiusvesdoya
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Tunsuidgmlaonisesuielieglusuvesaunisadinaanfudegnsiiieitestu Jaym
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NADINITUIANDU

4. Fualiun1nuay (Execute the Plan) Wudumsuiidessiiiunismainauniy
dunsnlansiaulilnegnsuvuamidindseing 9 luaunsiienAneuresfill A oIns
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Y a o

5. uUsziuAIney (Evaluate the Answer) Lﬁu%ﬂ@BUﬁﬁaﬂﬁ]ﬁ’mﬁaUﬁﬂG]?J‘UI@EJ

midsdsanuanmvaaunaivelvikilaindmesunladuiinnugnienssaunusngludym

a3

(9]

Rojas (2010: 22-28) namasanautumsulunisuntynill 6 Tuneu asil

[ £ [y ] & [ a a a a ¥ [y o =
1. VI’WﬂTWiJLGU’ﬂﬁ]ﬂU{]QJJﬂ’] Tutunouiazidun1snasauNdaiing1989iuAIDIUNS D

v
v A

Uy 1ddladudsilinsvauazlanddonisy FdutuneuiinGeuazdeddimaualunis
Antazvdgmuazmnazuuumaeuiansatenlaymingeendulymdey udAneeng
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Schottlender (2010) latauanagnslunisundaymimeildndlunisiseudsnand
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1. meneavheadilaiagm (Try to Understand the Situation) WutumaudiliinSey

Tavianudnladgmnnmualy Iaglidunnin dynlidulsnsedslaliniig
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2. 81UAININABANNTEEINTE T (Read the Question Carefully) WWudumeuitliinisey
a ° N A a ay v o 1 a ! Y A
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3. dan13deya (Organize the Information) tJutumeuiniFouazinfuusvseds
Awualinndalndussdeulidaau Wesanlulymuielsylonauisatsvendawdsia
anefiuls n1sdnseilvuteyavzdisliiniseulansivinddiudslatawasuindnls
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4. Maununmiiieiutam (Sketch the Scene) WudumeulrinSouALHLAN
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6. MA15uN@UN15U30gAsN 1Y (Consider Your Formulas) 1Jutumaunitiniseudas
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wunIAMAIN Uy
7. uiteym (Solve) Wutumauitinseuldasdionidayvauauniswiognsiaentd
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fkdseng q Ausinglutam
2. ussgrganntymilagldanuineiidnd wu duusineitesanuduiusves

fanUstunsundeym
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3. \RenanIviseaunsidennnediuANuIN AN

LY

4. wanINTIAUNISWATY nsanduTuneunsUUR

S v a

5. ATIAABUANOU ANUANVAAURAYTDIANNINNHENdTUAdInmanS
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1. mawndagmanuuwuinail@nd 1Wunsuseliuannug anudiladesuieiu
wlwviad anudilatdymainnisilisussuig waslguanuduiusvesitulsimeninus

aMIGREG]

a 1

2. nsudasanudniafldnd Wunisusafiunisi@enlesnriuiniaildnd

Tdsanuduiusvesuusluglvesaunismindinaans

3. mswndguimiusuanisadadians unisussifivaunisiagn1sAiun

NADAFERNS

4. pnanmnaunareensuidym Wunmsdssdiuanuaumnaunavesdyiin g

JuppuLsNIUTWUNLAMne Ul

Docktor & Heller (2009: 67-80) lalauatuin1an1sinaauaunsatun1suAtgym

AAndnildnwazidunuusnie lansddrag19dneazaiatuluwvuianiiuaiuisaly

NSUATY N AANAIUNUA N 1

Uunn

AMNAIAI89NLUUAIUNTIV09LATRINTIAFIUINLANAYDINNY
s 13 o Y 1 ] o v

A1sueunauenles (28 n3u/lua) lundudiegnvesenia ludiunlduas
ansllatanlunisndnlesswneranluanareseinanaunilavedianin
\five1na wenaniiinisisendnleosuiivion ussuznia 0.8 was Huwgy
LUgsudu 9 vewiemgauulnfiraliaue dsinueitfe AWINM
suauaziirniwesauulnialdlunisisinisndnlessumeauds 8x10°
AT/

WNUAIW 1 fegrmauildlunuuinanuaiunsalunisundymnesia@nd

FarvuaLn i lunNIsUsEIUAInDU Radl

1. wwIAAN19W@nd (Physics Approach) Lun1susziiuaiuiaudilailaiu
a Y Y 1% a = ¢ v a
Weatunlusiad anudilaludgnilagfianainis@suninaniunisaidyn waiseyas

nsuauazlingue sudedanunsaidymadluguvesdydnualmeildnd
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2. m3banuimeiidndluniseSure (Useful Description) iWunisuseifiunisasng
ANLERIAUAAMNTIENG (Diagram) Tsnduluanunisalifu wdeueSuneuundn wénnns
yaTlANATLY o19azuanslusUvesdydnualiudsvieauns

3. miﬂwqﬂﬁﬁt,awwuaﬁ\lﬁﬂﬁ (Specific Application of Physics) \Jun1suseiiiu
madeulesnnuinaildandluganuduiusvesiuuslusvaunimieadaaans i
m’mLﬁaa%aaﬁuﬂzgwwﬁLﬁm?guuazLLamé’ﬂé’UsﬂgumauiumiLLﬁﬂzymaei’m%’mﬁm

4. nsundguiniuisnisnisadind1ans (Mathematical Procedures) LUu
n1sUsziduisaisnisadinaansfigndeuazivuizangniinildluszning
nseiunsuAtym

5. mmauLmamamaamwﬁﬂmm (Logical Progression) Wunisuseiiu

[ (%
Y

ANANVINAUNAAIATUABULINYRINSURURAUT T URauNslaAmaurastym

dmsunawinsTimzuuumuausalunisuidami? Docktor & Heller (2009) 14
a¥199u dnsudanmusinisliazuuurasdnavlusuuuureanasissdu vuienaau
(Analytic Rubrics) fe ifuinaminisTiazuuuiiuendiuviiesidusznounmdnunsUeINa
vionszuIums udnhusazdunSessduszneuvesnudnyuznTINiuduazuuLTIL o
nsrmualifaud 0 - 4 azuuu Tagldfinsszy/esungliin asdosmevethilsisarldnuuy

AIWA 0 — 4 ATLUL AINNSIN 3

A19199 3 LnaINTsiAzLULANUELNT lunsUAUInesi@nduss Docktor & Heller

AZLUY 4 3 5 . 0
i) ¥
NN LY

LUIAANI MANN MANN AN MANIN 1MANIN

WaAnd (Physics  anunisel  aeunnsal  dowunnsel  @ounisald aonunised
Approach)  Tidetuld  WAetuld  WAeduls Retuldedi Liigneiag
pg9gNAaY  Bg1egneie  eggndes  gnded wild  viseliin
TN TN FRATEN spyAaing

ANIIUAN ANIIUAN NsWe1 A kins1uAn
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AINUSA ANMSN STYLWIAA  WEANNIIN
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Application of ~ A71133710  AUIAIN ANLWIAA INWUIAR laifinng
Physics) LUIAR LUIAR PANNISNN UANNITNY ANNUA
[ [ aa 1 I~ aa 4 @ gj
NANNITNIE NanNIsN1e Wanauwdu  Wanaudu YUNDY
AAndun AAndun AUNITN AUN1INe viselineau
[ [~ a 4 a 4
Wuaun1s  Wuaunis anladdans ANAENS
d‘ L% ﬂl L%
114 114 Wioren  Wiennswls
AMINFERNS  ALAANERS wUsilal Plainsruen
NIRRT Wue ns1uAle 16 we
wUsNlky wUsNlk L5 Taimsudu
pswete  nswale lAsudiu w19u1nnan 2
ASUDIU Lol YPINUINNIT JUANT LAY
LATHAMNT  MIASUOIU 2 AUAIS B WEARSAISU
AR 279 1 LEASAIAU  JumaUlUNIT
JuABUlY  AUNTT WA Junauly uAteymlal
A5 WAAIAIAU  NISHAUYIN anAeg
widgumle  Jumeulu loaeng
2814 ANg QnAed
psuiauy  widgmla
gnAed 9E9YNADY
nmsuAtgu  nsdenld msdenld nisdenld ns@enld laiglng
aa aa aa aa aa o d‘
ANLASAITMNE ATNSYe . ABMImIe 35NSTng N9 Aaie
ALIRANENS ADRANENS  AMAAIARNS  ALIRANERS AMAAIAAST  WAIRBU
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\neuaiily
uay WA funn ngitugiunig
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aunIg 111N 1
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AL AROUL AROUL Amaull Anou il Taifinns
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msuntdgm  Asudu i A laimsudau laifimnu ARDY
(Logical A2 AUVRANND  walANN AUV ANNE
Progression)  @lLgduNg 1 AULNRAUNS uaglal
uay AOnAADY ozl AonAADINU
gonpdes  nullawn  @emmdesiu  Ugm wezld
Aulgm woila] Yeymn ATUAIU
ASUAIU

Y

AN NAFOUNINNISANY ATUIYINTS (2539: 66-74) Iaaueisn1sinanuanuisaly

Y

nsunUeymlisedl

1. asdanavsnuusslanazliasla 1y n1sdanaainnisnouRInIuLay
nsgurunsuAdamiluseninanisyieuy laeiinisduiinngAnssuvedisoulinansn
AauausalunisuAtdgmi nasdunalaenisdaviuunesunginssuwaznisdaunnld
1 v ) 4
a9 1unu

a Yy a & v a ) v

2. m3Usziiunues lagligiseudugdusziiuneitunssuiunsundymvemuies
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DaMsAILIvRIARZUAAR

3. nMsUszfivannsufiRnu lnedaeududasruniieldUszfiungAnssuves

AbseulunsuAtaym
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4. FnmsUsziiusnenisvageu tnglduuuinnuudnts n1siameislazasvioulns
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MIDENULININNITROULAZ NS Az LAY UBILUUTRANanTalun1suATyninig

aa 6 o Ql'
WAnd ASUHUNING 2
AumMdteanuuudunilweaisinsaduluanaveaiwaisusunsuenled ( 28 niu/lua) lundudiegnseseinia

Tugwilduassnsibladalunsudnlessuneranluanavesenmefisiuniweswiedniiveinia usnanilfinsiswdnlessud
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2. NadugNENIeNSIBUNENd

2.1 AMUNUNYVRINAFUNgNINIINSISBURNENE

fdnnis@nwinazuinivn1snateinula A uRLIBUeINa AU NENI19NITIS B/

HaFUVENIINITRIEWINEMERsNTANdanAaeITY Inellsieazidun fadl

Klopfer (1971: 565-580) N&1731 NAFUNENIIAITITHUINIAIEAS AD NAdIST
N19N15L38UVIUNTEUNLANINAITTANITITEUNITAOUINEIAIEAT LATNLSoUILRANS
wAnssulunseuslusueig 9 Wy suauiaudila AunseuunMImIangimans

% a < %
AULANAEF LUUNU

Tu'u (2004: 75) An1sfieunadugnsnianisiseuliin nadugnsnianisiseu A
nshanvesruivseinueiinsimunluisety q lnednaguiainaAsiuunIsnaaauan

AsHADU
YUy

s

Wambugu & Changeiywo (2007) laaguainuvungueanadugnanienisiseunand
1391 avnatnnsavesdiseuaInnsiseusluividnd deineenunlusuresnziuy e

Usziiunsseusveadisey

Muhibbin (2008) TalviA1uALEUBINAENNENIINITITHUIT NaFUVENNNITITEY
A Y o & o o = vl ay v
Ao szAurasAudnTavetniteulunnseuininsuantoaninlusuuuuvesnziuuile

NNANINAFDU

Podschuweita, Bernholta & Briickmannb (2016) lliainunusveanadugnd
a ' = A a = 1% Y Yo @ =
NNNTTLITEUIT WANFZAUNNAIINATTLIGUI VDI IYU Taglasunisdanisiseunisaeuly

SURUURN 9
Y

& a

RuWus inyzaAUs wazwiend Bungy (2548: 125) THAIUNNI8YBINadUgND

q

PNNNTSUINENEIENTIT VUIAVDIANUEILTANAAINNTLUIUNITISBUNITADU
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V19aN15438U M8 nafinannslasunisianisiseunisaeuluguuuunig g Ndeali
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2.2 99AUSENAUVBINAFUNEINI9NTSISaUREnd

HadugNENIINITSeullosnlssnouraleesrlsznau Insdunn1sAnwinaieniu
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TUUNDIAUTZNOUNAANYNTNIINITFHURANFANAY FaTd

Bloom (1965: 93) laszyasAusenaunagiinliiinunadugnsniinisiseuld 3 anu

De
De

a o

1. fuwwsTide (Cognitive Domain) fe sjaiannnsiFousiiieivadtiyan o

(1) sumnaf (Knowledge) umniinssufiuanseeniansiuiuazdraniunisal
#1991 WU anudiamziFes anuindnnisvialy WWusy

(2) anudla (Comprehension) Wumnuamnsalunsulananu ASU8I8AL
agUd193s odusuardoasiiessnasing q 16

(3) M3l (Application) WWuaiwasnsalunisinisnis naed wannsnse
deiiBunusssulUlflumsuAtiyvmvideussgndluaniunisallvls

(4) N151ATI9 (Analysis) 1uauaInisalunsuenLezdoInaasemng q 910

1%

NSAIENNRAFIU ANNTAMIANUEUTUSTENINANNT Uazanusamvann1svesauiuule

LY

NYeaTULATNANIUATN 9 LU N15TLATIENRIAYTENBY NITILATIENAUTUIUS

o

a & o [ v
NFIATIEINENNTT Uiy
(5) NS&EUATIEY (Synthesis) LTuAMuaunsalunsuaunaudugasiddu
o = Y Y ¢ A I3 '
139957AITU NsdLATIEviitemesAALs LY
(6) N15Usgiiuna (Evaluation) LTuaduaiunsalunisinduineifunuaIves
n3nseiin lnedadewnaeidundn wu msdedunuailagldnaainigly nsdndunuailag

THnasineuen Wudu
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2. UInide (Affective Domain) Ag yaimufinweauinlamneiiuauaula

LAAR LATNITUSUM

3. nuvinuyeiide (Psychomotor Domain) fie afimunAuduiusseninesnenu

va o

auaiaNuasalunsUURTINvEIuAnMNT Y

a

Klopfer (1971: 565-580) lélaussifusznaunadugnsvnanisiiewinenmansiiie
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PNNIFPUNTARWINGIAANT TeniSeuazuanIngAnssunIsiseus 4 au sl

1. i iumginssudidnBeuaansaandderianss uwin nszuiuns udnms
wazng e o e

2. e WungfnssumsieudvesinGeuduaiuaiunse lunsesuauazln
wanaiieiutaliaats nszuIuns nénmILagnquiang

3. nsEUIUNIITINeImans WWungAnssunisseudvesinGeusumiuauisoly
msdann n1s¥a msussiuiymuazmsmIEilduAtyminsudamiumnedeyauazns
GRRNTRGERY

4. MsdiAuiuasnszuIunIsnIIne mansiuld Wungfnssunisieusaes

dniseulviniseuanunsatanuinlaiteunlunisuidagm

anvdudaasunisasuinendiansnazinalulad (2546) A3 wUNN1TTALAY

Ussidiunanisnginssumsseniveagiseulailu 3 du Al

1. anudanudn vuneds Auseuslundnnis gug 4o1M9939 1llenn wie

LUIAAYEN %ammimmﬁmmaaamﬂu 6 P1U LAN

(1) sirumug fe naRnssuiluanseanianisidernianss Sldusessdnisloya
A ¥ b4
Visataauwmela
(2) arudnla fie woAnssufuanseantianisiiaudilawazaiunse esuiele

(3) mainlUld Ao wgdnssufiwanseanisnisiianusiuldivaniunisaliinuy
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(8) N151AT1Edd Fe waAnssufikanseenisnisuenuunAnudnidudeusanidy
du o nlalade

(5) MsduAsIwd Ao woAnssuiuanseanisnsnuruanuiuazdeiiaaiuile
GRUNONGTIPRFGRAR

(6) NM3Usziliual fim woRnssuTLanIeaniINITAndaulaLaen

2. N5EUIUMSSEus el anuaunsalunsasileujuRaseiuansesniieinue

malayyuaginyeujun

3. 190Af e Indrllnvesyaranineliiindnuaridevseauidnniednla

PNNsAnwesAUsEneuNadugninIInIsSsurestnnsAnyImateinuaznun
psAUsENOUYRINadugnENIansSsudnlnguuadu 3 d1u Ao Funniade (A1)
Funueide (nsvuiuns) wazdudaide (gAnssy) neluniddetaviiuiiossuszneu
YosiunnERideves Klopfer iUsznausng amd1 anmidla nssviunsmeinenmans

wazn15ibUly

[y % :{ a aa 1
2.3 LL‘L!’J‘VI’Nﬂ”I‘J’JﬂNﬁﬂSJiWIﬁVI’Nﬂ']iL’iEJUWﬁﬂﬁ

T AdndduinndnSeussdoniinnusildluvszandludiauszdrunagldudly
e 9 msdanadugnanianisiSeuiidndasinieainud annudila nssuiunimis
a s ° Y a Y v A - =
Wermansuazn1suIANuInIeIne mansiuly FeagldinIesdiolunisasy fie wuvaey
(Test) Wngdinnsd@nwlaliwwinmslunisinnadugnsnienisiseulusduuuvesussnn

[y

WU UANYUEHINY Al

2.3.1 wuutaannau (Multiple Choice Test)

[ o A o £4 A o v v A
L‘U‘Llf"’ﬂﬂ'?llLLU‘ULﬁ@ﬂﬁ]@‘UI@lEJ‘W’JI‘U%%U?%ﬂ@UWJEJ 2 naU An AauAUMLden Tu

v A ] £% v A A & o (J a & (Y a o £
W?La@ﬂuu%S‘Uizﬂ’e]UWJEJWJLaE]ﬂ‘VlLﬂ“LJﬂ'W]’EJUQﬂLLaSﬂ’]G]EJU‘VIL‘UuG]’Ja’N NWINTEIATOTULLR I
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[

fideniigndesnniigaiisssindeniiernindudendu q @de ngyaund, 2544: 150-160)
uenaniifefiuvuidonneviiuiadu 2 aou Fondr wuuidenmeunuudionu 2 du 1y
wuvAeuiilvini3suvenvanarasnisneumaui 1 ledeuosunevaua saviannsna
psdUsEnaUYeINadugrENIeN1sBsuinemanslusunisthanululd @ntudaadunms

aauInenFansLazimalulad, 2559)

2.3.2 WUULWBUABU (Subjective Test)

Judauiegluguuuunsiliswduavsenisideunouwuudu 9 Usenousie

'
[

Adaztonunlianysaidasdamiulinelifudniedennudu q Milideniy

¥

efugnAvInseaNy el UaNINUUBAUTHUADULUUIRNAIYI DI UNBUBE1IF U1

USENOUMIEANIUNITULALAININNUNSIUNBULAYNISIRYUDEN19DATY WAFDIUNITAILAY

'
a

mauaziludsiimuuadineuliianugndotiazivunzay (RUWus wazaUs wazwend

gunaw, 2548)

91NN URNaFUENENIINISSBWINEman Tz TauazUssiliunadugvs
NNNTITIUNS 4 AU LA AIUAINTT AIUAMIDITR AIUATZUIUAIINININYIANERST LAY
aun1sdiausly Tnglduuuasudssinnidenneuiiviatedaden (Multiple-Choice

o v A < Y o a & N O o A Y o PN ¥
Test) 91U 4 22N UJUYDANDNULTILUBYN I@‘EJ@J‘VNWW]EJ‘U‘V]LUU@’]@’NLL@%@’]@@‘UWQﬂ@@Q

3. nsdansiieunisaaulagldnagnsnsuilywidensng
3.1 anudusnvasnagnsnisuilaynilenssns

¢ % PR a aa ¢ a a aa ¢
nagnsn1sundgmindianigluividnduiandymnnulunisiseuiidanduas
uniseululssinaansgaiusninudn dnseudilugldaunsaundgymmaidndlaiasain
1AAN3 A laLlemwaznseuunsnsiland sinlilnieulianunsadrdamandly

Uszgnauluiiminei@ndlunsuidaymils $991nnuideves Gunnar & Gunter (2006: 440)
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aguladn msuilamazdedddainug 3 Ussinnuavdnuasiuand19iuroannnInaImg
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(Tupoulazisnis) NilaudRydunsunsundym
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AN5199 22 A1AUENN (P) WATAIBILIAILUN (1) ATUAIRUTDVBILUUIAAIINEILNTO NS

wAteynn

o o/ v o/ 1 1 o o
arnudelunuuin A48 (P) A1897U4120UN (1)

Auansatunsuideyin

1 0.59 0.45
2 0.77 0.34
3 0.74 0.36
4 0.71 0.40
5 0.49 0.46
6 0.59 0.43
7 0.74 0.36
8 0.61 0.35
9 0.69 0.38

10 0.64 0.33
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5 ansneSuneussiiiaanngmsiedeuiivesiaiude 1 Tolel
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nsvvinaingla

ADAARDY
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A1919% 24 AIALEIN (P) LAZANBILIATILUN (1) MUEITUTOVBILUUABUNAFUEND

a aja L4
NINSLIBUNENE

o o/ v o 1 1 o o
anudelunuuin A1A31081Nn (P) A1897U4120UN (1)

Aauansatun1suideyimn

1 0.55 0.50
2 0.55 0.30
3 0.55 0.70
4 0.60 0.40
5 0.70 0.40
6 0.45 0.50
7 0.40 0.20
8 0.65 0.50
9 0.60 0.20
10 0.65 0.30
11 0.45 0.50
12 0.45 0.70
13 0.70 0.20
14 0.55 0.50
15 0.60 0.80
16 0.60 0.20
17 0.40 0.20
18 0.55 0.30
19 0.60 0.60
20 0.55 0.30
21 0.50 0.60
22 0.60 0.40

23 0.55 0.50
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o Q } %4 Q/ 1 1 o o
ANAULD IILLUUIN AR08 (P) A121U1uUN ()

Aauansatun1suideyimn

24 0.45 0.30
25 0.55 0.70
26 0.55 0.50
27 0.70 0.60
28 0.75 0.50
29 0.60 0.60

30 0.55 0.70
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