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# # 5183335427: MAJOR SCIENCE EDUCATION
KEYWORDS: 4EX2 INSTRUCTION MODEL/CONCEPTS ABOUT LIGHT AND VISION/SKILLS IN
INTERPRETING DATA AND MAKING CONCLUSIONS

THANYARAT KAEWSINGAM : EFFECTS OF USING THE 4EX2 INSTRUCTION MODEL
ON CONCEPTS ABOUT LIGHT AND VISION AND SKILLS IN INTERPRETING DATA AND
MAKING CONCLUSION OF LOWER SECONDARY SCHOOL STUDENTS. ADVISOR:
ASST.PROF.ALISARA CHUCHAT, Ph.D., 140 pp.

This study was a quasi-experiment research. The purposes of this research were 1) to compare
concepts about light and vision of students learning science through 4EX2 instruction model between
before and after learning 2) to compare concepts about light and vision of students after the experiment
between groups learning science through 4EX2 instruction model and conventional teaching method
and 3) to compare skills in interpreting data and making conclusions of students learning through 4EX2
instruction model between before and after experiment 4) to compare skills in interpreting data and
making conclusions of students after the experiment between groups learning science through 4EX2
instruction model and conventional teaching method. The samples were two classes of Matayomsuksa
two students of Sriprachan Mathepramook School in the second semester of academic year 2011.Those
classrooms samples were assigned to an experimental group learning science though 4EX2 instruction
model and a control group learning science through conventional teaching method. The research
instruments were test on concepts about light and vision and on skills in interpreting data and making
conclusions with reliability at 0.79 and 0.75 respectively. The collected data were analyzed by using
arithmetic means, standard deviation and t-test.

The research findings were summarized as follows:

1. After the experiment, the experimental group had an average score of concepts about light
and vision higher than before the experiment at .05 level of significance.

2. After the experiment, the experimental group had an average score of concepts about light
and vision higher than the control group at .05 level of significance.

3. After the experiment, the experimental group had an average score of skills in interpreting
data and making conclusion higher than before the experiment at .05 level of significance.

4. After the experiment, the experimental group had an average score of skills in interpreting

data and making conclusion higher than the control group at .05 level of significance.

Department: Curriculum and Instruction Student’s Signature

Field of Study: _Science Education Advisor’s Signature
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(Progressivism) taang AU 1untAFuAINTaN AD Aa99ANENATNLUIAATDILNELAG
(Piaget's constructivism) WAz EJassANLNINEIANANLWIAATERABNAN (Vygotsky's

constructivism) (Marshall. et al, 2009) N318IaZIDEIAAIL
= a a = 4
Wf]ﬂ{]ﬂiiﬂu%l&lmquLLuQﬂﬂ‘ﬂ’ﬂQLWﬂLQﬁ

ATUET INETATIUA, NAU UWINNL LasANiUS nTeAlsl (2544: 32) naa

: ~ a = 4 oy o Ao X o va v =l
91 nedassailniianuimedt nsBeugidunszuaunsiinatun e lwsig Feu girauiy
1% % o [ ! QI dl (3 o 1% ¥ dld 1 a ddy
AFNANNIANANNANAUTITNINRINNLTIUTLAINT AN Ta N eg N Tnamngeg)il

=

AugIunnIaInng I RMBINITNeaRtny s 1euiead NesunnisBeuidn §Eauwsias

a

o) e

dl o b2 dl o Ly e’dl < % |
AUNENgNNazinANr langfuwmanisal wazdsngnisainaunuiu gl
Tasea¥anisilyoyn wisan@Fand “Schema” TassaFraneilynatdsznaudaanaiumnig

= > a4 o Y val v y A
vizaAudnlanaaiulsraunisaliu gizauaieanunnnalaglderasianadl oyeyved

d oD, : PP T y X
FI1s AoMMKNenEaiUA laRsutisilannsndisnenainagligddmauls uiavgna¥isauly
aner8y FauaInljdniusssndnassamdndavesdizauiuianniauan Tasea¥imis
Ty NI uHAaTIAMNUNENLINNIAMNARA  (mental  effort) UannagldANFANTDIAY
4 % % o b% % v a a al/ QI d?
Muwemenisailagnsias azinlilassairannatlaygnaedFouatin uarlunsNIngsay
o Y

Y ' Py Py o A A A s '
Lme’m’ﬁ?mmﬂ:L‘Lﬂmgﬂmm HL?ﬂquﬁﬂﬁ‘g‘w@’]@llq AA L LL@?JV’T]J?JQ\‘]SL“] UTANLWELARNATIIN

a 1 . e . 49{ dl a [ 3 ¥ 5 v a = A A
Lﬂﬂﬂ']']ﬂllﬂll@@ (disequilibrium) A LHALNAAITNUALEINULS HLIEUATHN AN 3NN AD

1% a

=KX a a 1% a 174
- darniuauAninlulaseairenieioyyiresnu djasdeyaain
szamdudavzaninuanazindsdayaaniszamdudaaanty nlinisanidaniie
U5unlaeu “schema” aasusiazyanadniinaulfain
- UFupnuanlulaseadranisilynn lnaniswenanuiazi@anlasmaumn
A o a o [ da’ a = % 1 = 49(
wrarlszaunisniipniulszaunisallud AnwzllazifianisFauat sl anuuuns iy

; laigulanaznipanudnla
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dl 4 v al a g 1
nawenlasszudelannisuanuazlanniglusesy Fawinuiulszam
Audauaznalnniglszam drsanen Fedl nsfudeyaaniszamduialiglassaiiamng
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= I

dl o v % . o 1 L4
T3N3 nezuaunIsdiu T vnng (accommodation) N32UKN13U5Y “schema” azdae 19

= v o o ) o A o @ dl
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ANUWUS eazALld hazwieand 8un 47 (2548:16) NG9 LUIANAITATEN

q

(constructivism) LulFgFauazenuilaacunszuounisAnsamues Tnagaaul

%4

arusndfuTassairannsiloyyraesdizeuls widasuainisodasgizawiliy ae

v v a

TaggaFramneilyoyn s Inadpaniwnisadludldd Faunannudaudnieilyyiviaiia

a

¥

nagliannaiu faduaninsilszaunisallndlisanadasivlszaunisnlifn fizauses

a
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wenenuliudeyaludiulszaunisnindegipnudsairafluaaudlud wwaAnassalio
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dl A 1% = Y v o £ a ¥ 2
ARNOBONIUUNITITERIAVUNITNTSNTIUAIAULAN TAINBUIAAINH LTI URBILNTD
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2
=

rdl | dl 1 v A a % 1% dld I a o
anunisaimiiuilyu aeldamasauivsassunalasoalasea¥ramneiloyaniegmn 7
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¥ a o v 3'/ 1 o ¥
Thniamaudaugantatleysyn (cognitive conflict) aaniiuussqalaazdaann vy Faunaneu

]

D

Aum AuAn auatnsniinlilgnisa¥ietasea¥isluainieiloynn (cognitive restructure)
mm:mmﬂmﬂmmumimmﬂuﬁmm wraadnANdaudaniatioyyn s aonndluanld
anansodenlasiuilsvannisalif N9 FEUENNAININNL Lﬂummgmmwmﬂmum

Tnemngaeuldliiduga¥ely
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grunfludaiiennnd lnamenlasaniniudiuaoniiinvsedszaunisaiifnsianiien
e
Wan15e waza1u (Bhattacharya and Han, 2009) nanalneiagildn mqwﬁ

Wi saatyaeaneas unsruaunisidudau dsrnaudianluimingn 3

dsznns NRansenusanszuaunsimu 1Hun nszuauniagadn nesuaunsdiulmunne
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anANaadaFy a1nsnagy A9 nedassAtenNLIAnTRREAR

a X A a , A A ¥ A Ay oA o
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5% 2 [ o dl [ 1 =< o 13 dl |3 = ¥
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2320

| 1 o [ all [~] 1 o o o dl [~3 a o =X v

ANLANFNNTEUd s E AU BN s ueeiuse AuRmwIN s nH dnaninwaz lUDa s
1 1 v

[78n91 “Zone of proximal development (ZPD)” Tan1sivanazlifessiuimunnisils
U v 1 A d’j 3 [ 1 = =l v . .

azdasliinnsdqamaeduuzunfnludnenizaasnstaemaanisGaus (assisted learning)

= a . - o . ~ A yaa o !
wiansLasusanisisauf (scaffolding) anniiaw Ag wsadnimanuiuinnda “More

Knowledgeable Other (MKO)”

o ' ¥ % Yo = ¥ a a a
mﬂmﬂmqmqmummmmqﬂimq ﬂﬂ?L?ﬂ%gWﬁ]Hg@??ﬁuﬂNﬁ‘]'WE\ILLu"Jﬂﬁ

@ éj a a o [ % 1 A o = dld ]
‘ﬂﬂ\‘i"Jﬂ@‘V]'&ﬂLﬂﬂ’“ﬂ’]ﬂﬂ{]@ﬂwuﬁwq\?@\iﬂ&l NAaNIAR Iuﬁﬁﬂﬂmuﬂﬂ@‘V]Nﬂ’)’]&l@’]&l’]?ﬂu[ﬂﬂﬁ]’k‘i
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wo9sulilgrzaungeaulu zrD andusesléfunisativayuluglassnisdosmasnisGeug

=

LATNITLATHABNNTTEUE AINLiew A7 WTaENRAMNININNT 1 WanaNi AIUInfaNNIg

3%

9PN 11U N1 LAZIRIUEIINNENENAs AWMU N1 INNNaR Ty AW

1.2 29a5MsiFEUsUULA LAY

sununisaeuuuuAuasunnuluilaqiiu A 99asn13Eaus (Learning Cycle) 2194
Atkin waz Karplus giununnsaeuuuy 5E (5E Instructional Model) 184 BSCS WAL 2443

nM9EEusILL 7E (7E Learning Cycle) 184 Eisenkraft 9N9N2810UATBIUAALINAINIT

o

= X
bTEIUT ANU

2N

WNATNSEAUSTRILANAULAZAISWAR

ANSWARA (Karplus, 1976; cited in Lawson, 1995: 134-139) l#tiniauaisas

nsEeud sznausaafiangsy 3 Tunau Al

1399UAAUUN (Exploration)

DNo

1. AU

Eev v

=

192hs (Invention)

&9

©

SIEN
e
=

UNU (Discovery)

19aINN3EEUENANAaTEueuiAgAwIuNNTd 1A 2 Tupeundsae

duilsvAng warduduny A9t Barman  way Kotar (1989) ltl5uilgaiilududisa 4u

49

wuzinaTuiad uazduilszansdlduluicd denidnananAiansanms laanulasduuuein

o o o v

wTwimliduduunzinAndrdny faamauaidl agannsouuinvzaasuIeAd1Aty vve

= Y o

HenudwianngldiudiFauusi lduusinalwirmd laudFew ez Fousaalug Ay

u
14

wluimidoamuies uieeelsfinuifiiunasugesesdunoun 2 Wnnizandau
Carin (1993) Usuifluduad1auuieil 491 Abruscato (1996) Usuniludulfsnman lusiFal

(Lawson, 1995: 134-139)

1 v v v
o o

= yal 1 o = dl 1 ?:J/ dlddl 1 o
NATNITLTHUINNANVNING 3 VUADU NHUAUADUN 2 INIUWUNNTALLANAINNU

u

v
o o

wiRedUNe lnALAEAY wiazduneulanszdnAty sail (Lawson, 1995: 134-139)
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U
v
o

Aanssulaan sdAUnm AIANDINLAZAAIIATIZE A1999rTaNAAeY NUTILTINdaya A
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a

v v a
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#5191 T AL A28 AL
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1
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dfdniusiuneduulwiriandayauaznisdunalududima  aglunuingalne s
g

1 i
v a 4
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ArAnindATy en uirtitiue ine Wi BawdnlauBasnanunn vl

U

3. Tuilszrgnalduluiie (concept application phase) Liluiun g Feuin
uiuﬁﬁuﬁﬁuwuﬁ@Lﬁmmi@ﬂué’ué’f;mﬂ@”ﬂﬂm’“l%ﬁ‘lummumim’ium%ﬂmmimi Auay

el Q’Gﬂummﬂmmmﬂ@miumﬂuuuj anfieu
stluvunmssauuuy 5E

ludluarane (1990, cited in Lawson, 1995: 164-165) W@ £ 111 W i U
wanNgasaINueENuAngatasiunsANELAYaRINTUANgRAsTIAINE (Biological Science
Curriculum Study: BSCS) 2e4tlszinAanigewin Iiauegtuuunisaeuiuy 5 393 5

TR Aail

v
o v v al

v
1. TuaFraaanuaunla (engagement) iludunauaireaoinaunla THgEau

a
v yva

NAANBENZRENNLAY mzfé’jusl,mwﬂummmm Amustlsziautloginazfneg mwenles

a

Yy s v P = , ° I o c A
SRR LA nuuasine fazdantinlgdesdiaziinm neldde mmnisal vie
ADN U TNITEUL eI

v
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v
2. dudr9auazAuni (exploration) iudunaulunisnsaaaauilnmn

ALHUNNIANIaRIRaeLALALATIIUIINd By A TN199191HUN194N999RIAAeY A9lle

1% o

UPUR iU n19danm 9a naaes waraundeya Tnaaginutih iifudanusamnuazaan

v v a 94

duasunszsuligBeulsiinAn dunm Inanglinaseiunavsevananauigizew
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3. TuaBunauazasdangl (explanation) iluduseunistindayanlsaindu

A1999UAAUNINININITALATIZIRATAANTEN T3 A T A1979 N9 ulun W LTlusw

anduinnsaglnauareilmenanimases tnaagnszsuligGauaitanaiune nasld
v v o

e neesu i FeuiuisanAniiuiartssiinaauAndiiee i e AR

u

4. Tuag1aAdug (elaboration) iutunanlunisdseynadlddyansnl

o

fignu Aesunauazineeliganiunianilu

5. duilsziiuna (evaluation) iludunaulunislszidunanisizauiaas

v v a g 1 a
Hreu IneaguazyFaundsiidiusanlunissuiiiv

'N@im'il.?ﬂuf“nmLL'aVlﬁuLmzm'afwﬁﬂ gﬂl,m‘um'i'a'aul,l,‘uu 5E 249 BSCS
(Atkin and Karplus, 1960) (5E Instruction Model, 1980)
duaFrannanla
(engagement)
TUAIIAAZALN _— TUATIAATAUN
(Exploration) (exploration)

v v
o 5, o o

TupEg/duiuziimdiiy  —>  dustunauavasleaiy

a9 o
(Invention/Term Introduction) (explanation)
durunuAudssendldniuiml ———> TurENANg
(Discovery/Concept Application) (elaboration)
Tz INUNg

(evaluation)

DINA 2.1 WaWINN3gULLILINNTAaUAINI9AIN s TELS IR LaNALLas A SWARLTY
slluLNTTaaUIUL 5E 184 BSCS
LURINH: Bybee. R., et al., 2006. The BSCS 5E Instructional Model: Origins and

Effectiveness. page 13.
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AINNINA 2.1 ANNNTNFLNEd1NATNsELTIUL 5E UFuigannaineasnsGeug
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FaLauaLLtRTY (Bybee et al., 2006: 8)
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Tawimuma e (Eisenkraft, 2003; 57-59) lalfutlgegtluuuiaes BSCS an 5
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a
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a

NUNIUAIINFI

= = |

Q‘I v Yo a
wngFeulet Ineagilugannanss
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=

WigiFawinauasniaeniv nanssuluduiianailunimaass n19anse nisiiaue

' o =
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BHA U1 NTBADIUNITIU LUFNITIU 1A sNﬂ‘ﬂELVILﬂﬂﬁ')’]ilﬂﬂﬂ.lﬂLLE\‘iﬂU@Q‘WQL?ﬂuLﬂHE

e
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a
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a
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‘]jﬂ_I‘Vi’] uazl gjé/l, gUANHUNTA199aATIRE AL @‘]_IﬂuLLﬂ?.iﬁ"l‘Llﬁ‘fJN"lIﬂNuﬂ IABINIFAINUHLNNG

d199ang9aaey aaNeL R Wi n1sdans 9n neaes uazsausndays

|
= o v

v
4. duatunauazasiaagy (explain) dqailszasfnaligFauindayann

u
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Y <

WAz Annszrindeyalugnne nau ununaw vae Widuiunlduvise A uduiusaey

k4 v v a

faya agluauazaiisauanimaanss InaagduinnannanssudaasuligGauadune

q a a
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AIMHARAAIEAIUBNLTE LA 1‘1)1@ LTRILLE PNUANTIY Lﬂﬂmﬂﬂizﬂﬂﬂﬂ’]?ﬂﬁ‘uqﬂ
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5. duaen8AIINg (elaborate) AgNITAUlAEFeu sze N lE ATy ANl Henw
o a o dl v a % 1 L% Y Y ¥y dld 1
Arasunauaziineed e rauiluanunisallud nszdulddaulddayandedluntsna
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6. Tuilsziiung (evaluate) tunisilszidiunanisBaufraadFeu 989
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a vaa a
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=
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=
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I
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TUANTIALAZAUM (exploration) —————  FUK19RLAZAUNN (explore)

duasunsuazastasgl (explanation———— duasunauarasiiaaiy (explain)

v

—  du8naAITNg (elaborate)
I

fureeANg (elaboration)  ——
I

L duilsziliuna (evaluate)

v
JUselHUNG (evaluation) — =——

JULENYAINAR (extend)

mw17'i 2.2 NITULNE gﬂLL‘LI‘LIﬂW?@ﬂuLL‘LI‘LI 5E i1 QQ@?HW?G‘HHELLUU 7E
Lmz\ia‘ﬁm: Eisenkraft, A. 2003, “Expanding the 5E model.” The Science Teacher.

page 58.
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— NUNIUANIAN
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a

gilavizadaudnlansaiu (295N $aALINAN LATAR WAL, 2542: 152)
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3.2 AnNnINgARInHen1sula ﬂ')'\N‘IﬁN’]ﬂ“ﬁﬂH@LL@%@Q‘ﬁlﬂﬂ‘{ﬂ

inwenisudannunsnadeyauazastasgl iuinwenssuauniamiaanansans

o

Wneenile Wnnsaneuatayinuld A uiun g 189 N BENITUINNITNNINENAERS Fail

ARUAY UATALAY (Kusland and Stone,1968: 229) nanqlasidgldnyinmenszuau

NINNAINENAARSUNNEDINTLTRNINANE N ANER N LAWNIIANIN AN A ARS

paawines (Klopfer, 1971: 568-573) TWAMNNUNILABINNELNTEUIUNITNIG
IMAERTIN FinHEnIzUUNIIIanenAanfifunszuaunisn g lunisuanamnanug

NNANLNANERT

=
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doaliinFauAnuarsusandayaainnisdann nasaauun n1sdn neasdaast uaznng
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a A

WS azAlazniend Bunga (2548: 9) THAINUNILIDINNELNILTLIUNIT
NANENAERFIIMNIEDIANdIU I uaTANaNITa Tun s ldN AR AU AN
gauaNNsuAtiy ) AnmensrusunIIINInaAtansiiuineenietioyn (intellectual

A Y

skills) lailavinwennsdfjiiRsaaiia (psychomotor skill / hand on skills) ianzifluniaingu

pIRNAENRN

AMNAMNUNI 819 uATUINTINEHENTEUAUNTNNANEI AR T UNIATN AN
MUY UATANINAININ TUNNTIENITUAUNNFNG [W A9daunm N19dA N13ULNLTTIAN
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uwazlaildinsenisUfimsanie
%3 =S 1 P b4 o ¥
unnisAnevanavinuliliaauuunsresinsenisulannununsdayauazas
daagtl Aeil
paanines (Klopfer, 1971: 568-573) Na1941 N1sutlaAanuuneLazn1Ia9as

laun n1sudapanuuniadayanliaannisdann n1smases waznisagldeyaiiug 1y

UaNN"3 (principle) Ng) (law) wazalusiesd (concept)

ANNANDLNTTULNAAIMNANNEINIINLIAERT (AAAS) (1974: 9-10) NA1291
inwenisulanununadeyauazasdesgy (interpreting data and conclusion) ¥snEDg
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winnanuwaTasialunisudannumanaudaasaaiiludasgsalil

ANANNARBUIANNANINENNNANEAERT (The America Association for the
Advance of Science: AAAS 814019114 1330UTAN WATANRUS, 2542: 3-6) NA1991 NELA3
wilapnnunnedeyauaznisasdeagy (interpreting data and making conclusion)
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= - o Iy Aa Y
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ANIZAUNITNAINMUINITADY LarHangLnInin1saeudneAans (2525: 84)
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prnunnzgeddeys Tan1aeglugdmniane neavl waunIw wTegLnans9 39N
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IANA Aunyiny uaziiA1s afauguin (2554: aaulal) nanadevineenisula
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neerinegflugtuuusinee] idu m379 guan visens il e luglaesnimye visen1witew
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AaaWNas (Klopfer, 1971: 568-573) NANIIIINEENITLIUNINNINYANART

o

UsenaudiayinezNdnAty 4 vinee Ae

o

1. mdanauazniadn udkniudrviunisfusumndeyanineaiu
teymdayansusnlddoulugjinaziflupaiuas

2. manaiuioyuuazaanisi g unismaneuaesilom 16un ns
FRANNFAFIU N1IINUNUNITNARDY WATNNINARBYNRRGATANNFFIW

3. Mauapruunnedeyauaznisasdaagd MHun nisulapauunnsdeys
dl ¥ o ¥ zl/ [~ o . .
AlFannn13danm n1Ineaad Lmzmmgﬂmgauu wlunannng (principle) ng (law) waz

Al (concept)

1 Y 1
¥ =X I

4. n3afnne] n1snsaey kazn1sliueudlang e naiiaaum

1 |

a Ly dl 1% ddgj Y o
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q u q

ALAIMNIINENANRRST

4111 (Science A Process Approach, SAPA) (cited in Padilla. J. M., 1990: online)

WLNYINEENTELaUNIINNanenAtansiily 2 Uszian An NNHLNTZUIUNIINNINYVANARS
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TUNUF Y LASNHENTZUIUNITNANLANE ATIUNANNANL LA NEHENTZUIUNITT1
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1. N19d9inm (Observing) uunane n1slddszamdndalunisifiusmusas

o o A o

dayaneniudng viawnnisal 1M n1susTenaRudeRIaes

[

2. M9a4AHLIAU (Inferring) MuNEN N3ANAANAINAMNKNEIANINETUART
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%
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3. 11947 (Measuring) anada nslduiaanisdnienlFunnsguuaslals
NIRTFIU YiFE NIAUININFATENTRY videwsn1gal 1w nslE ldwmnsdananeeeeiislu
MLTURLNRAST

dl . . =2 ¥ o A o o c

4. NM3@2413 (Communicating) MuNene N13kEA1 vize deydnsainanlunis

UFNENIINTENT 1617 YFRWMEANITL 11 N1TUTTENeNInAsuLlaIAINgITaINTLaN

] = A
A Inainsau vise Tnansw
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5. N173MUNUTLAN (Classifying) N804 NMFAANGN 1198 N19ITRNAAL

g visewnnisaimndssinningendeAnianiF vize neilun1sauun W N9l
PR oA A H o ! B o
nRawalug visediwinun 3 lunguineai
6. N19MUe (Predicting) MMN8De NINANDNHAANTIRILUANTOI LY
auAn TR AELLLLAUIBINANFIN iU N1avinueAINgezassiunglu 2 dUnnilag
o Y a a vy A di o o 1
a1AedeyaannamugnanisiasaiAuinuesiunTiie 4 §Uavineu

7. MaAILANFIULS (Controlling variable) ¥HN80 ANAINNIDTUNT92Y
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o dl = ] ¥ 9 dldl % dl dlaz
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AuFesAILAN IWHANIN1TNAFaUIINITIALeTININENARBN1TLAT AL IR IRIAUEA
aeingls

8. NsnnuAleINLEeL1RN17 (Defining operational) PN N1INUUA
asn1adnsaudslunimeses i nvuadInsesy L inesdiazdn luniaaufiunsse
dupnif

=®

9. mm%"]mwﬁgm (Formulating hypotheses) PNILDY N1INA19D

1
[ % G o

HAAWENAIANIIAINNIINAaed [ e ldTaTanInNINaw NAsestyRLIRes U Es

%
a K

PANNTU

v

10. nasudanauuniadaya (Interpreting data) “x1EDe N193ATIUIIN
1a3a LL@mgﬂm@mﬂiﬂgaﬁu i Tufindeyaainnimase snisadayiiulnzesfudalu
mnazagluur it nduiusassoulsaindeya

11. n1Imaaes (Experimenting) 1uneade AN@NNTnlunnsAiuN1g
nAa8d Usznaumae mir;T\iﬂtym NMIAMUUAANNFAFIU N1ITLULUAEAILANAILLS N9
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12, N198519UULARNa8s (Formulating model) N19AF1NULLLANABINY
ANNAAYTONINNIENINTBINTELIUNNG UTBLNENIIDT L1 LUUAIABIANANRAUT YD

nazuaUNIgeAazNIIALLN AN

inwed 1-6 Wuinerduiugu uazinwen 7-12 Wuinerdunaunaiu
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29T0UTINT TBALINAT UAZAR WIULAD (2542: 3-5) NANRTNNNTULNTINHLNIZLIUNNT
meinendaniidu 13 iz aevineed 18 uineenszuaunmmisingAanidu
ﬁugm uaTnIER 9-13 Lﬂuﬁﬂmﬂ?zmumwﬁwmmmm‘%uzgw?fa%umw%%u
YI0UNIT FineensrLaumMIMnE AR 13 inwe Seeazidondol

1. nsdaunm (Observing) une e nnsldszamdndantnalnatnanilavise

wasatinggaNiu 15un a1 i ayn au donne it lldudalaenssiudnguisamnnisnd o

u

Andayatailumaaviaanvesdaii nelildanniuresddunnacly dayanldainnig
dunadsznausadeyadsnmnin dayadiaiuim uasdeyaninaaiunisidasuulasi

Fanawiuldaindnguizannisniiu Auainisnnuans liiuifaineyilsenaugon

¥ 1

nsTLNwaNNTUTIEne aNTRvesing i lasnisnzlssunuaznisussanenialaauulas

P9AINAUNA 16

2. nsasANiuaIndeya (Inferring) “aIene NIsIRNANNAAWILIHAL

¥

dayanliainnisdannatnelmeua Insardaacnniuazilszaunisalifunngoanany

=

aunsonuansinans lidindufinvineeine n1sesunevredgl TnaiuaanAniuliiy
doyalneldaniviressaunisalinnundgas
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3. N17/MUNYTLINN (Classifying) MHNED NTULLNNANYTREENANALIAY

q

[
A a5 4

viradaniag lulsngnienilaedinoet uazinoeinenantealdmnumtien AvswAnsg
A o o & 1 1 dl & v all ! a o da/ ¥ ¥ ! '
wiraANdNTuset19lnatnanileild AvNaINNTaNuanIdAnTNEEELA 9 THun nsu
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adgy A A , o o 4 = o A A ¥ , o
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dl Y @ 1 a o dsj 4 4 % o al %4 4 1 Y o
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A15197 6.2 HaN1TIAEEANINTeuLLIAN LA Fas uasuaznIINeaiuede

iaf AR NENN (p) ?qmmq iaf  AIANEIN (p) ?qmmq
LN (r) AN (r)
1 0.40 0.47 18 0.47 0.39
2 0.30 0.32 0.10 0.10
3 0.77 0.35 20 0.40 0.27
4 0.30 0.33 21 0.30 0.53
® 0.10 0.15 22 0.33 0.37
6 0.23 0.27 23 0.43 0.31
7 0.57 0.31 24 0.53 0.22
8 0.63 0.55 25 0.67 0.47
IEI 0.17 0.31 26 0.47 0.24
10 0.23 0.48 0.30 0.19
11 0.47 0.24 28 0.27 0.37
12 0.30 0.28 29 0.30 0.30
13 0.20 0.43 30 0.40 0.30
14 0.47 0.33 31 0.27 0.37
15 0.47 0.54 @ 0.27 0.12
16 0.30 0.41 33 0.47 0.38
17 0.40 0.24
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9818
iaf AR NENN (p) ?qmmq iaf  AIANEIN (p) Tqmmg
QILUN (r) LU0 (r)

@ 0.93 0.08 18 0.80 0.49

2 0.57 0.36 19 0.60 0.58

3 0.37 0.49 20 0.80 0.28

4 0.77 0.57 21 0.47 0.51

5 0.73 0.22 22 0.70 0.29
® 0.90 0.02 23 0.30 0.45

7 0.50 0.23 0.90 0.07

8 0.63 0.39 25 0.47 0.37

9 0.77 0.24 26 0.77 0.28
10 0.80 0.54 0.33 0.02
11 0.77 0.41 28 0.47 0.29
12 0.77 0.61 29 0.63 0.37
@ 0.97 0.20 30 0.77 0.34
14 0.67 0.24 31 0.67 0.33
15 0.73 0.24 0.50 0.10
16 0.67 0.24 0.30 0.05
17 0.43 0.42 0.70 0.14
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