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9. ﬂﬁn1utﬁﬂ1ﬁunﬁsﬁaﬁuyagﬂu i oieemasumisnissing 3 Sy

uatse iuatrel lfuanitnase eiane
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12. ﬂ‘m'tmﬁgmﬁummmm (i SemessmenduiazeTath 1
ptalsy
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sman’m'mtﬁauﬁ‘wéjn‘n (Seudimeens suaunanasTneesnd
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futcnamiamsipumuiusvssusenianssinaiuae il mninu o ueEeaie
fu o 1ihimsi Feumssmiiseudnsnunsafluns | unssen 1S
(T liKaemuine Trefisounuiiverosuusuimionseul¥ i iamsfnfuntwe
ad uasitumeunt Tneseusui fn Sumstsntawe Sumesputuiiy
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1.2 weMMBNI9nT L T I dnsnd

AL St Al tanisdia (ilavgn qmw{fﬁﬁ
aanmsurdn wlaiTen Seeliathelise i inh widimnamanensauagiiude
arsunIusnI s seendAnkay daindhutlmnmg 1Sunda wdams
wsinntngnd usesnddlu3Emem eviesindfuiaaaAnodnerrsnd 9w
13En91 nruumsusnIEmImesd  (uasw ey 2525 21 -
15) MmMMmnEtat veEaifenatineiy wln doubned  (saen
somdbmgnd 2526 3 14)  SeWisUReflssnaunaq e m eI sas i
pelssneuzaqLtion it Inundngnd sl 2 dallug 2 B

1. dudithsidiemeandmainendinsad Liud foitade wlun cnfig

waNMS NG URINOE]
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2. daw‘f;tﬂmfmamwwnwuﬂfa‘mﬁmmﬁf, W FBmavremensnend
3§nmmemmw§wuéu 9 fimsznssuun I meeenduas anafinrdinevisad

Fothuma Sanafugninnemis LS nﬁalﬁiﬁwﬁﬁw‘iﬁ%ﬁa
tﬁﬂmﬂﬂuﬁmﬁwmﬁmﬂ{ USRS LTBMAN TN M9 SnEEnd 3ol aSansians
RN ST inadndadite 2 daw issnzastied "wmﬁqu%fpmnm?ﬂu
Irmendems Jamrsesmanei Nﬂﬁuqm‘éﬁmthm'm'nuﬁmﬁmmhmﬁ‘ Uy
Naauqn‘éﬁ'\uLﬁamn-xwaunﬁtmémmmg ﬁqﬁfmaqmnmﬁﬁamn'amﬂmm
winisngUnednsiauIEadnEnd  asw ey 2525 ¢ 182 - 185) 1K
asadens Ynuasyss uanag s Sauieninenraend samofnssans Gt
Usssfluidvinendrsad avunmRanes WAt 188 UgH  (Benjamin s.
Bloom) 7MW 5 ﬂ!-}'Nﬁ‘J‘ﬁ

1. anudanule

2. mstutdrznmudneinadtsnd

3. madhnndussiEnmayiendsnd Wy

b 1aned useadnaenle

5. fimssuinng

aa a el o af
1. nofnssafunandaaauidiala wanene AT IeELLINSHOANS TINTTLTEV
Yoo off Tenlubuensminsolumsaneh adnswn:Wisuaiwatueninl Boiieads
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WA NISUILNY ENMIURSVnGANS 9 dedlsieaziDuRnTaLRAgImEANT X
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usevsnmmy A tisafunsianadlusfiuandielianay om
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2. wRnssulimnstuiErsvneT e Inead g vty 13 niBeuaes
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nognysans L ¥ hudneadsnlunisfsine m1sdn mawaiadhmuseioms
ultignn madmmnulisgeuscacliony! seoneuntsa¥te mavedaunaseRla ww
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2.1 woRnssbwnisfuisneminandi 1 ; msdaunmuszmade
1y maiaunniaquastisangmadiing @ masussse madatnakatnwai mensey
Y

2.2 wopnyskumstuLdemngi 2 @ msashidlpnuse
msukilgnr 1ty mnmarfidigdng o madesRgm w8

2.3 wppmmdmumeduissnulti 3 1 mefmnadiageuns
aabiosqu 1o nw1%ﬂn1tﬂﬁﬁﬁﬁaa&ﬁ1ﬁa1nn1swmaaq msthiinfioge 707

2.4 wqﬁnﬁsuﬁﬁun11§uLﬂqsw1ﬂ71u§§u b 2 assfrenmasey
ussulfl s e enmgs] 1y Mueimrarithiesiadingeine mie
wowd] Maullaufingeuuaen wmamiou]

3. woRnssmmae Ry AEnmreiEnmaenudnand 1Y
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n1s1?ﬂuiwqaﬁ1uﬂ1quﬁﬁnuasnﬂsuﬁéqﬁﬂautﬂﬂn51¢ﬂ11esauﬂ1quﬂuﬂqumslﬂﬂﬂﬁ
Suittne Buansounquginaaaforalul] 1 naSienaiaR nndsnduse
ininerend nrasesfunstuissminsudsinndnead ihuarmn e annatin
M LinLmemsvEasnsad Y8y

5. woAnsTafmsteUfiAng wanea ns s enfnssm e
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onerT L AEFuD eiszneute L iormn dinesidad LeEn1aianenng |3y
Surinenenendndiusnu 1l oty dquliiamsdawans L Il Inpanandaadn
Fabmitanmaeinesnnd wskniinasiting an1s¥anents L Sl iionn
mﬁnmmm{uﬁqu?ums%‘naaﬂuquémﬁamﬁwmquﬂmﬁw\mﬂﬂ{ LAZNNIIR
na&uqnékﬁﬂnqﬁﬂunizuouuﬂ14w1ﬂ11u§ Wir wsdeaiTusin e insdndnd

{ < o
ey e e ns s inndend asdugraiiwuiceafnsineadad
whadiy

1 .
1.3 (DNEY9Y L RNV e R SUURIMAINEENE RS

LOnEAT L AR s T sUaum anA nEadnged Siinansdmn n3%efmn
Pannine §eriEniennisuerstul

i A eedfu  (peterson. 1978 £ 153) lftiqunssudunts
nndnendide  operations of scintific inguiry Senrsummempadisad
vsenaubiae

1. M {Cbserving)

2. MRG0 (Questioning)

3, NIVIMIAREY  (Experimenting)

Le M9 s (comparing)

5. MaSUE1SBY  (Inferring)

6. ﬂ‘\‘lﬂ‘;ﬂ“ﬁmﬂmﬁ (Generalizing)

7o ﬂ“l‘iéﬂﬂ‘]‘\!ﬁﬂ"ﬁﬂ { Communicating)

g. malMseiedd  (mpplying)

vep la. fsusu sz 1, 180 Slm (P tgnangiined 2523 °
105 ¥19B9RIN Kuslan. and Stone.) NA1IT) frmzns s Svendsiadiiu
f113R3 D nﬁwuﬁﬁ%nwswﬂq%nanﬁﬂﬁwiﬁutaa nnipfRntsune e adadass sney

b
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1. mafsing (Obsevation)

2. M3in (Measurement )

3. MVAISAILRENTIDANULUNIINARDY  (Experimentation and
Experimental Design)

b, MIBRVAW  (Explain)

5. NMIEMINLAY  (Generalization)

6. MIKTANIHRAIBNTNY  (peduction)

waimed 219 vl (e wanfe 2525 16 -~ 17 KrBwan
Brown.) WEALTueRRRUNTSIIUNIIEAAENY  (The Processes of Science)
9y o Tudtudu¥aul i

1. mal#snunasiiesqu M s wn 3] (application
of generalizations to new situations)

2. mItfuswandeg  (collection of data)

3. ﬂﬂi%lﬂ71$ﬂ§ﬂﬂﬂ (Analysis of data)

b, midanef¥ieys (synthesis of data)

5. ﬂﬁ?ﬂizlﬁuﬁ1ﬁﬂﬂﬂ (Evaluation of data)

ﬁaﬁaﬁﬂﬁﬁqaﬁqeéqU1:nﬁ1uﬁqﬁnﬁlﬁﬁnnﬂ1ﬁnﬁﬂiﬁuﬂnniauqun1sﬁm51ﬂnﬁm{
PONRINIB M ISR (Scientific Method) B n3 L suplinku L sy
SvianTsuumsiin s N Ve nBIEnRY  ARAS ( Amerd.can
Asgociation for the Advancement of Science) IR 1970 ﬂuqﬂuﬂiﬁ
(e Wi dnitmee Lvsmiurini Sndas Snendasad’ was 1 Sundmes twatis it
AmsenssaunaainendiEnd  (science Process Skills) VIMENTLUIUNNINAG

erdrsndenssnN  Aras (The American Association for the Advancement

of Science 1970 & 33 -~ 176) UJtnaufiaw
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n. ﬁnuzn:zuuun11§uga51u (The Basic Process skills) Hun
1. nafinm  (observing)
2. MMINMNERUFIININGR  (Using Space Time Relationships)
3. MIRAUUN  (Clameifying)
4, mslisesthuniasmIatun  (Using Numbers)
5. N33  (Measuring)
6. n11§aﬂa1unu1u (communication)
7. MmNl (Predicting)
8, MINTUENEY  (Infering)
9. ¥meentsuountssusiuiutay (The Integrated Process Skills)
Hun
1. NMIAWAMAIWIT  (Controlling Variables)
2. ﬂ113ﬂ01ﬂhuﬁﬂﬁﬁﬂﬂ {Interpreting Data)
3. ﬂ115§ﬁﬁ#ﬁ§1ﬂ (Formilating Hypothesis)
b, ansnfmunteandui BaiidRnas  (Defining operationally)
5. MIAREY (Experimenting)
Vimsshe & Tutis n. (HhagnifeWuriinFefadingg 3 Suli auds
{NIA 6 uazﬂﬂﬁn%aiwﬁnL?Huazﬁ1uw1nuﬁﬁnﬁz;néﬁﬁuuﬁgﬁmﬁnﬁﬁ {Intigrated)
Tubhfiosdnun hdimssnsununnsinsassndissudYouth e
T 18, wedu ues toudu 3, HusoEn  (Nelson. and Abraham.
1973 1 291) 1ﬁﬂ§ﬁﬂtﬂéﬁﬁﬁﬂ%ﬂﬁﬂﬂzﬂi$U1unﬂ13ﬂﬂﬂﬁﬂﬂﬂfﬁuiﬂﬂiﬁﬁﬂt?Huﬂﬁﬁﬁ
n39i et ndaatbitetnety Wal S uneu ubie i Suvmnmesnasuma
enneadisnd & vrzasial
1. MsR9inm  (Observation)

2. MIEUMIMA  (Inference)
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3, MIGAMASEY  (Verification)

h, MWD  (Classification)

m%’mﬁa%’wﬁnuzmzu'mn'n’iwmﬁ'm{ﬂaatmﬁmmﬁm’:ﬁu (Nelson
and Abraham) ﬁﬁaq1utﬁﬂqn1quﬂeﬂa1u1§aﬁu Tall#¥afmne i lunvesey
uﬁ?ﬂtﬂ§SQﬁaﬁﬁ§ﬂumztﬂunﬁaquﬂzﬂﬁﬁﬂﬁﬂa y ﬁﬁaqn1swﬁﬂauaﬁ1unﬁao éqﬁﬁgn
$ntiaesunsouaniiaaglundosing o uithosls Saalirmalfnusemstumans
rronaulfus s maiieng 5 (Mo manssuums inendadits & Sumsuiia
nMafainn MagqusanMIiu nMakguleses 1aEn133tun

Tmed Sudinann use sefiaud 180105 (fundstrom. and lowery.
1978 & 209 - 210) NA1971  "MTAMIMENs MRS IMErEdnd e en it eI
goufn 1ilaeammanmiaemiimeuresinee LK RrmmYan o Fu fmssidse
atheazeTutiiieme o fuid SaesitniAruRiRnmess o i e in S
tn1n 4 ula ifinfeesnnl¥ Keilndauings & nsAntaryi¥ne SufingommsTaiied

[ d ar @t £ w 2
1K L a1 ST e NS SU N T e AR TR s et S 1R i)



27

insn 1, 2,3,4,5,6,7,8,9,10 - 12

MIdanAUATMIUIIENE  (Observation + Description)
S o s

i N3 L3 EuL#sL {Comparision)

; MIRAUUN  (Claseification)

N i

] < o
+ malineilanaendndnsnd  (Matbematical Techniques)

s ; T P

&

= : | nﬁ1ﬂaﬁﬁnﬁiwﬂﬂﬂﬂ (Experimentation)

- | At - - e -
é | nﬁiﬂiﬂﬁﬁﬂaﬁ {Inference)

a ; r____‘.—.._-,-..—.....--.—v-.n e ma s T e e aaer b bR e o R e e S T e Ak e T ——

| MANSANAYRMINE  (Inplications)

y
MInAsEL NavasELN g1

NEFSUMUMTMBE

(Verification in Independint Study) i
e O A TR I

' ‘o ﬁ
| mIfmeg1eendy  (Depth study)

Ne

+ '
91T Re DA E M MNIS T LARIZAY 9

{ Instrumentation other Specilization)
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wnfugsd 10, el usseny  (nae MANRE 2525 ¢ 21 §19B99n

Nay. and Associates.) NA1217 Mmsenssusunitinerdnand whshsufiansan

]
wigufinng danindinineendumameending EVlasssaend Usenauli

nstuunvRing 9 5 netuuns ussueniunseroumstey o B0 17 nIsuuMg

1 A ou b s ‘ <
deanszummaianarnaglupiin Fueshfuunivion winsamaautiad e

o v ¥ 1] o o W ' o
LR E T R E TE DR Bt T T g DR P D EEEL B Pt Ty Cr R

| v ¥
natuunIInIAR Y

L)
N. AINPRILIN (Initiation)

1.
a problem)

2.

3.

4,

Se

MINIMUNEEU LERDBNIgk  (Indentifying and formulation

B
ﬂﬂi“ﬁﬁﬂgﬂﬂuﬁu (Seeking relevant background)
MU (Predicting)
¥ o L
NIASHIME M (Hypothesizing)

¥
M3 iU W EYRINENTMARDY  (Design for callection

data through field work and/or experimentation)

v. maiiswsadaye  (collection of data)

6.

7

MR (Proceduse)

msieing {Observing and observation)

fl. n115ﬂﬂ13ﬂ350§ﬂ (Processing of data)

8.

ﬁﬂi%ﬂﬁﬂﬂﬁ (Crganizing the data)

9. ﬂ1iuﬂﬂiﬁﬂyﬂTan1ﬂw (Rapresenting the data graphically)

10, mednnisviiaglneindtdiad  (Treating the data

methematically)
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4. masfrailwimRantieys  (conceptualization of data)
1. 1IIRINER DY (Interpreting the data)
12, nMas¥tism g wiliangg  (Formulating operational
definitions)
13, mauenelipglugimnsmndiutnieeindsay  (expressing
data in the form of a mathematical relationship)
14, nﬁitéauiuoﬁaﬁuwuiﬂﬁﬁunquﬁﬁﬁag (Incorpolating the
new discovery into the edisting theory)
3. UsWn (Openendedness)
15. ﬁuwuu§n§1ndb1Utﬁa
15.1 tﬁussﬁUﬂuqutﬁaﬁuﬂaQﬂﬁa%uwﬂn?aﬁﬂﬁgﬂmﬁn1nmﬁ
15.2 ANGUYELLEAZBARPERUALILY winlasquuine o
16, masngdnluliefuseunanieas
16.1 BRIt Assan s Tl
16.2 éqﬁﬁqsnwwuiﬂﬂﬁqaﬁm
16,3 mwlisy sl uesnindliuheurawmnw]
17. n11uﬁﬂ11ufﬁﬁuquUU1%qnﬁiﬁ
T5iiidn . tfuszingla MR Wansed (sund. and Trowbridge.
1973 2 93 - 95) 'Hindade FmmenssuounsImadngnd Seneiunlin feduiy
S S SnTusunssdnnnseussiuladnmmaie i 5 ngifing

¥ o
JU fip

3¢

1. fimsglumavamug  (Acquisitive skills)

@

2. wmsTumsswintassunad  (organizational skills)
3. Wmeelums¥19essf  (creative skills)

1
4. Vimstlunt)¥isdeeie  (Manipulative skills)

]
5, Vimstlun1I8onMmane  (Communicative skills)
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o 949, Toth uns Tauwd uen. W8 (okey. and Fiel. 1973 &
1~ 10) U Wimenrznwmisimmsaduh 10 vssmede

1. MINYUARILS  (Identifying Variables)

2, M¥remielioge  (constructing a Table of data)

3. MILTEUNIM  (Constructing a Graph)

L, DEUABAYNEMRUSEOIRILIAIY @ (Describing Relationships
between Variables)

5e n11tﬁuuazsvu11uﬁayﬂ (Aequiring and Processing Your
own data)

6. ﬂ11%lﬂ518ﬂh1¥U1unﬂ7ﬂﬁﬂﬁiﬂﬂﬂﬂd (analyzing Investigation)

7. msﬁqm‘ﬁg'm (constructing Hypothesis)

8. mantwusiiantdul3wgAnaTn  (Defining Variables
Operationally)

9, MYAENULUNITVARDY (Desingning Investigations)

10, NMMVAEDY (Experimenting)

. sefloan]  (Klinekman. 1978 I 20) ‘lHRemnumessuzna
BSCS (BSCS Test Qrid Categories) rﬁa‘lmmﬁngmﬂm BSCS
(Biological Science Curriculum Study) ﬂﬁ1mﬂﬁﬁU%ﬂaﬁnﬁﬂﬂéﬁlﬁﬂﬁﬂﬂ%
nsvumaivedsad Ja1Tendr  smsninanlunte Wi feaduns s
tomTeudtmenensads  Hun

1. maasmmineagidenanin  (Interpret qualitative data)

2. mM3wsarnmnetipgiBnTing (du nsw wugll (Interpret
quantitative data)

3. n'ntﬁﬂ'lamﬂutﬁ'mﬁuﬁaqﬁagadm}r;m (Understand velevance

of data to problom)
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b, MIEBNULALSE HENTEMIT UMM TATRNIISeS  (Screen and
judge design and experiments)

5. nwsﬁqﬂuyﬁsﬂu (Screen hypotheses)

6. mﬂqmmma‘wmw’i‘ﬁa‘lﬁﬁﬂﬁww (Indentify problems and
unanswered questions)

7. n'mmﬁswnmtﬁaqﬁmmwé‘nmﬂumsﬁuﬁmmmmﬁtmwmﬂmﬂﬁ
ussEoU L pwliinYnqty (Identify assumptions and principles of inquiry
and extend their application and scope)

8. sl mitivedrsnd  (analyze scientefic problems)

®#N1PN  NAEP (The National Assessment of Educational Progress)
(Doram, 1978 I 25) nﬁuﬁ'wqu':aﬁqéﬁav:do1uﬁmquﬁsﬂqﬁfjaqnﬁaﬁnﬂﬁmmmwm‘
émﬁnua'lﬁf'mnaMmm’Luﬁmsﬁqﬁtﬂu&"m?unﬂ.‘mﬁ\ﬂumﬁwﬂ*lmmﬁ 10 Yol

1. dunsnaslgmaivendt@adl¥  (pefine a scientific problem)

2, shm‘mtﬁmu.uw?awsmﬁmjﬁgmw%mmmﬂ?ﬁ (suggest or
recognize a scientific hypothesis)

3. ﬂ'\smnlﬂuﬂn?atﬁ‘anﬁi‘ﬁmsﬁmmsﬁaﬁqﬁﬁumenuﬂanmlﬁﬁa“tﬁ
(Propose or select validity procedurs both logical and empirical)

4, ﬁﬂuﬂanwwﬁagaﬁ%aqnﬂs1ﬁ (obtain requisite data)

5. sunsofnrnmantegel¥  (Intupret data)

6. sunsomntsunugniawinlivagsea i mlKsannlinafiung
¥atviaade n1sdaing wIBNIMAREY  (Check the logical consistency of
hypothesis with relevant lows, facts, obsevations or experiments)

7. mmm'lﬁmvgnaﬁ-zmahaﬁmmtmﬁnﬁmﬂﬁ {Reason quatitively
and symbolically)

8. IO UMNATIRIANANTENIdaIenTe Sl uRERITIAIINLAY

| L ] ] [}
Ao\ b ot el Aeotng ungguLLLEn Rt Ll (Distinguish between



4

fact, hypothesis and opinions, the relavant from the irrelevant and
the model from the observations)

9. funTiinsdissiansdiansrmiemmdrinding 9 1% (reaa
scientific materials critically)

10, smnsol¥ngussvinmameinmsndiiiclusnnmeutey e
1ﬁﬁutﬂﬂ1ﬁ (Employ scientific laws and principles in familiar and
unfamiliar situations)

gortfudisanasouinedaand uesivalulsll (sam. 2526 ;1 - 5)
nsnadelinsentsamanieinisend 398 13 fue Sede il

1. MIdaLng  (Cbsevation)

wmde Mallusss it laatamiledavaasetias i T8
A1 Y oy AU ussiamy LBV lURaETauns et Sngrde g Taeligesaded
ﬁrwmﬁaga Farhusuny 1 Bunmaaiet o Tae'lsfdnafinuiuesaffila sy

ﬁagnﬁiﬁmnmsﬁqmnmauﬁa“tﬁtﬂu 3 0414h8 ﬁaymﬁ'mﬁuﬁmmmms
MR, ¥egmedalasnn(Taumsnsuszana) Lmﬁasﬁmﬁ.m?’mm‘i Wit
ORTP RTINS AN 1

1.1 ﬁu'qlmmwwﬂﬁﬁﬂaﬁmq‘lmﬂﬂmﬂﬂmmm&‘aﬁﬂﬂﬁﬂﬂﬂ
DUl WiEMRILBERg
1.2 ussEetit o eg Il semanaissana
1.3 UTTHENTT WRKUAERRTE LA LH
2. gjgiﬂ (Measurement)
wnede madonusenslBiniaianimsSmmnanediaing m snnu

J 1 : L]
whiff Lagimiueu et mnssmasgnias Tnufmisunhiu e
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mwEnITEneI Aninszuke fo
2.1 \damadeiplKimnssfiu diaedn
2.2 vanivekslumadaniedn el
2.3 uan?'ﬁ'ﬁmmz%ﬁ‘lﬁm‘i‘m%%‘ﬂ‘lﬁgnﬁm
2.4 WImMsinmaunine aNE1? MM gomgl yFanesiwmin
unedy 1¥gnkeq
2.5 1w1i'mﬂaqii-;Lmr?f'l,!imnmﬁm‘lﬁ

3, MIWUMIELM  (Classification)

vy msilwamie Iseeiutagrisiiaglwangnisd it
#and1aa1enz innaieunnuanir mienndiudarng i nat mile R
armntiiisnet Aninzula e
3.1 1 Suesiminulionnilarg @ aameadilun LA
3.2 t?ﬂm“tﬁuﬁamjwma'qﬁw 9 Trel8inuseaminati
3.3 upnurar g Suasiminu nan LK

Lo e aiudsnited wdius Idua s WER L8

(space/Space Relationship and Space/time Relationship)

] ﬂ’ 1 r.’u ¥ c: ! = [ 7] = o e 4] u.:
nanet Adraninnuuese wtese gl iy LduLAmafuSaguu Tasialy

L]
=

uianiusmedngedl 3 I fie @3t Ao Mg
andinids snitsnusius wsmesing Hen avduiudasnineiionls
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A STUDY OF MATTHAYOM SUKSA I STUDENTS' ACADEMIC ACHIEVEMENT
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METHODS IN THE TEACHER'S MANUAL

AN ARBRSTRACT
BY
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The purpose of this study was to compare Matthayom Suksa I
students' academic achievement in Science through Inquiry Approach
using Cartocon picture books and through Methods in the Teacher's
Manual

The subjects were 86 students of Matthayom Suksa I of
Phanasuksa School, Ampor Phana, inh Ubonratchathani during the
second semester of the 1985 academic year.

The results indicated that :

1. The academic achievement in Science of Matthayom fuksa I
gtudents taught by Inquiry Approach using Cartoon piéture booke was
significatly higher than that of students taught by metheds in the
Teacher's Manual at the ,01 level.

2. The achievement inScience Process Skill in Observation,
Classification, Organizing Data and Communication, Inferring of
Matthayom Suksa I students taught by Inquiry Approach uging Cartoon
picture books was significatly higher than those of students taught

by methode Teacher's Mamual at the .01 level.
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