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ABSTRACT 

Research Paper's Title A Study of Academic Achievement in Science 

and the Science Problem-Solving Ability of 

Matthayom Sueksa Three Students at RamIchamhaeng 

University Demonstration School Instructed by 

Metacognitive Methods 

Researcher 	Mrs. Chaba Muangjin 

Fiscal Year 	2016 

In this research investigation, the researcher examines academic 

achievement in science and the science problem-solving ability of selected 

Matthayom Sueksa Three students at Ramlchamhaeng University 

Demonstration School (RUDS) instructed by metacognitive methods. 

Enrolled at RUDS in the academic year 2016, the 98 students selected were 

taken from three classrooms. 

The research instruments were divided into two types: 

(1) Experimental instruments, viz., six lesson plans on Force and 

Momentum geared to the taking of sequential metacognitive steps 

(2) Data collecting instruments: 

2.1. A questionnaire eliciting data indicative of ability in solving 

science problems couched at the Cronbach alpha coefficient (U-coefficient) 

reliability level of 0.91; and 

(5) 



2.2. A science academic achievement test whose validity was 

determined to be at 0.74, level of difficulty at 0.25-0.70, and discriminatory 

power within the 0.20-1.00 range. 

Findings are as follows: 

1. The academic achievement in science of the students instructed on 

Force and Momentum by metacognitive methods showed the following 

results: 

The academic achievement in science of the students upon the 

completion of instruction was at a higher level (M = 21.12, SD = 3.40) than 

prior to the commencement of the study (M= 13.20, SD = 3.39) at the 

• statistically significant level of .05. 

2. The science problem-solving ability of the students on Force and 

Momentum instructed by metacognitive methods showed the following 

results: 

The ability in science problem solving after the completion of 

instruction was at a higher level (M= 64.67, SD = 7.85) than prior to the 

commencement of instruction (M = 22.13, SD = 8.59) at the statistically 

significant level of .05. 
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7. f11110111115014111510111.111151rItilinaa BMA f115311f1111V111 

lulnigflipmivienfriffflie cilliowintanidouninivransolunnut-iintifltpvm 

8. NAll.liplivrilni5tiou-Inuiftiffoi mum& iniurriamoluni5eoui 

InerwiTeronthavamaa4u5luadinirwA ctillufflou9liminiinni5eou'tiao 'Mud 

11.54LREN11(111,1 to1aat61-) Ild211.111114Pii144+115f14110flt11,111.41115910111L111Y1961rfall 

ioriathirmilmAni5Lioutiejlitlei59)11111A 



iii 1 	frio 

1. matiltAnynmeniiTunfillf11111M111141115115(itlitiV1)11140111J111J 
.C4 II/ 

110411fl1101111,11110111g11 fl  LtMaliw1114111AlliTDAV11-1d0111 

2. firiirfurnmatillifinillummoniiiultnaislufmttfiNifi niluillyaktiiiti 

ell a 1 	 91111-1111 5 E11411fl,' 015 0-ar(fulllihnu 

3. ii6fIlliStiTVITI1U111514Mnfl5tInT,M15491011.111(iffIlitd,trillinfllillli 

flunralflut-mtaumnuni5amiluirionhaA151414 



111111 2 

11141Ficl ifiqu4 UMATtilelJfigliu-rUal 

nisliottal ni5FInviNathmeninilni5timeicnoirnmiftmt,n-mirrumn 

lunislifilionn9mninvolimliindittumtiafICrilw1-11.10111f11,161-141417509Jilfillaill 3 

I51301ffilEq1J11111,101&15111f11111111 rznIulAlnu1tanr115 uan1ulio9i15 

iUtrnial ~91fJ65~1de1911JJ~1G111 G1411 

1. l9  

1.1 frrummtnialtumnaniliii 

1.2 fllfitht'f10111J011/M1,10011414 

1.3 IltAflIrLIM111511111V11011,111115thnna4Ole 

2. flthitlalflOrli1971411411151italf115V101191101filnli" 

2.1 filiJ14111Elltn'cti,fl5.111111-1fl150111116thpilllitIlffirra 

2.2 4114A01.41101fldM11Alflaf111411114fl150111TVArileitlf1101Mlii 

2.3 f115"1011P11flaf111971-1 

3. 11149irlifla6211a5 

4. 115011111-11Fqhlf115"'NEJ 

tumflaniiiu 

aminoniliv Avni5itiwualima ql2fIlqii4flnialifl151/111f0.101 

1111115115t1J -Inqloplial naarrluwai"&411iinulaitn6uni5TURvieratutin 

iorilliWyturnfhtigitntiuninlinutulerual 	 fl.fl. 1950 

DuilA11714 
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nNiunNiliunivilicrwoualtfilalnauchwial 

t11511111141184f101.1iiilL910i/ I0Ori Tarrvitt-)i" tfhitrAcillin-niquniniillu 
cr ,  

fllf1157,9)flA11011elfla itanlainaM9d6t5unf1155i1ma59Jnflacwii tialflonfliu 

frIa111111tPU0413.10MODI17194 

9inni54t-anfivni5flowntniffioliintiutvinif 11151/701111111Afllii0 

t115f1111q1111atfl15115nr11-11115Twl yti4011Cit-ini5tininumkni t5fJf12l nilttutio 

(Metacognition) litilta ilflid ili d etililikil411,114th1115:411-11111,9iUtIT110,1111J1115g0 

115 Flavell (1979)111-163131111-M15h111j0101.1111,411Ifltifidlliilatifltly11112f-j1 

" ta .. eo utr1 111110t15 11151/110flae ilfl5Z-111111115FN11101V1111.04 TA.11711 

ill6wiftainn5nnunifiimmurtmlanthinflillugliuivrlo 

tquhfl551.11/1111MilAiiriL911143J10 	1130etlfril L1)t,In1551J5tAnitiu 

fl15T1Jr(Metacognition: cognition about cognition) ttatatitniihnirum 

A'ifingiai9n5nrnilMutmnypittuu 	onillivim,:imoutiltiufnugad 

F-NnsunrAigrual6Lltruuarvillifu55qolimiumilanntiuvth-ii 

alautp-Hnhulikilioutrionininimunliiimuni5601.4410u 

c; 
Brown (1987) lincitrinaiiiititalfll5nAlfInitilif1151i1  

frrairr11J15010111f1f1d11,1fl15&11Thilf111f1151110•101,110ArfliJistlf1111Tinsnnu 

f115,1M101V114101 lcitaonl4fialilunirmuriu niniiefuniuqu idfl'tifl5n15L'I1Jtt 

f115telM1049111101199)1 I-ndliininlivutiJA0M115;iW11019111101111114111trill 91.1111411.4 

Shoenfeld (1992)14111f1111.11-11110 gU01f115f1Gltflt2ti9Jfl1513163.11,1f1151119111411 

1130filli011151rtfltilif151-1,11111fl151`3111151GUDAVIU101 

villimgriatNtuntillif1551.1VINF1151 (cognitive activity) Ltd:Jilin tilliiillf15nlitt 

fl150111.41111 (problem solving) 640 tht,Trilfl156.4114f115`00tfltlit1Jfl153: 
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Eggen and Kauchak (1997) ifin111J1411101101f115r1R,f10161J111575:1640111,11 

flafl1197111-illThel fll7Tultilitc-aflun5tatium5ymnatolumtni5n-mtpinwinti 

1)15111103,101 

Beyer (1997) 1?114f1-112J1111.110i1 `11.1,11f10fl71i7d 

CiAtrytio4tiuninlitiu fillf1111q1J 

IguritimaJr:vii m 	f liciluni5orm6iimpr, tMf115f111 .1 111  

1,111D1h ci7111,111Dilf115” 

Lories, Dardenne, and Tzerbyt (1998) LIDE1J1021 "11.191190 a:1'h 110 

n5rAnuninmrplifltimi eimilmntlactqnalcdriiviithijoinitiaiq&u 

6mituriancifittlminsiutalcopiliNguit1=6Atweluvrtilitairmiturrau 

crwfintnrcirrol- 

cifilD11611111.16,1 (2544)11114f111111411101110111M1f101117D71,131 f115f1111q1.111151 

ii01101011W1at'1111.11C161111510 ilellf11111rw11101V11410111-1fl15fl5:3110:15060 11 

Oti1141 Hioninkti,tilutilsiiwuoloutoit=191fnia4,ThIlunimmlialD 

diil015f151;/Thilawlk101 

inilllittiLMffmki (2544) Ibil4f1I1M13.11Cril 	 fl0 

um'A5t1117uni5iiw105o11t05 frywrnmstmalimpiditlkuninTatritilanmiii 

ennimIturunisrAtimil'ion5tanwmffig iivninvisf,mlnitniuuntrnmso 

191naytililitatigitlatillronpuf" 

11S11V111(2550)1414f1111.1141.110 61101111911f10111Thilfil 11110t15 

f11111r1111150114f115FIQ1‘10All fltln1141115Tu i:m5t1Q1 ii915t111191i15011MatI1St 

9111101 til.' 01119(flilFw1111-15atinttelff1T1/11i1,11611114 .171; 111/111D5q103:11141,110061111 

1151'F(Ylic1111 

Ifltir15,111A 111911901Tcli71 (Metacognition)11111061 f115iiactlffliilf115r,  

91011111 fl15TLNI1f115FA11101,11-61911-1;ia10161111156611;11,1061115 Iotifin156161J 

f1711f11.1r19{1715110tillt&flIttiniM15 17t111151J5nill1PM6Weni5-tilttrmnindiNivn 
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n15o5-Arro1J Fl15f1lf11Jf1111f11J 11151i5t,37.114Na LtatiMANOTANflflAjuvinnisii'oujj  

11/
a 

 011511115,1 LON 1,6flordwywoult1 

04 fidn'netivaqsnomonitliti4 

iltirmitinuittaranidimill4n -rfelalfidsti,notrualiiminot-iilin4154111 

Flavell (1979) 1410_A0141J5t/f101.111011,11911t101111441121)  2 Olfill5df101.1 

1. f1111.1111E8JGIlf1M11.19711 (metacognition knowledge) fl0 
9  ci. 	A 

11111.1q1111flfMrra1111311.1f1111115t8t0T1 41310{11wLiluilloon5nnuni5afilm54 

evritthutm rnumwtoultill114A111A1111.110 ni51)aT116 uanht mini5d 

IflenInnaldhofniullaiwill 41L1 

1.1 411111f1fla (person variables) 141J106,1 f1113411119flthfltilfillavflIJillf 

wrairrammulflfutm fri5tloulirlaltin15M1114 

1.2 MIAMI (task variables) 111110[12A f1110:61t1)6111111 Affiliillf.1101111,1 

ttifiriaioni59Thaulutatt-mililitravy 

1.3 klUtieli (strategy variables) 141.110[111 

111fl151/11 611111.1WW1J55q11114/1160thli11151./ehlifilll 

2. 1)5 tf 11 MS ilnUtIJA 	(metacognition experiences) 40 "i0rhilf111 

Vidlf1VM101(114n119114q01.15tunistficitFientimmudIrlafnuffin 

liHliThIM:1111411M04f1151'nfllfUlltifl15111LINIM15 iclaivin1D11 ;ITU 

2.1 f11511111N14 (planning) 

2.2 f115filfillU04.1ffillfp.MTEUI (monitoring) 

2.3 f1151J5t62Jl4 (evaluation) 
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tpilb t)19111f1111 

(cognitive strategies) 
4 	 

   

d d 
115r,nolsatFenriuniomanCi4u 

    

   

(metacogmitive experiences) 

   

       

fanVuit-Tuanntioniliu 

(metacogmitive knowledge) 
4 

1,11111111Ullninisrm 

(cognitive goals) 

(tasks) 

vflflu 

(person) 

toibit 

(strategy) 

17111/ / 0A41.15n10111,11q1f1Of1114114110A Flavell 

111117. 111 "Metacognition and cognitive monitoring: A new area of cognitive 

developmental inquiry", by J. H. Flavell, 1979. American Psychologist, 34, 906-911. 

Wells (2000, pp. 6-13) 141,111A014115. fifill€1101111q lf10 m197(u 44.11 

1. filmflutiminaniliu crslu1151M1U 

1.1 f1-3 -11111thilMflOtTaiticiihtl4 (explicit metacognitive knowledge) 

itflad/alin5faltfOlfliThilqUanillitdcltlp111)  

1.2 f1-11111111t1N11t10111-341-11111.H101tW (implicit metacognitive knowledge) 

FflilltIOTHAAjiAVIentin udthiriiimnumilinlaqoanmultiforneu 
2. iisaiferuninnutumnanfiiiu tiluAlitaiuyant40Linfmthicru 

TUN 0151161u9in1Amaintifl 10 

3. no').t fauflimminoniliv fl0 filflatrUOIllflildinnli1J1115f1ThillJ 

f?1%-1551.1d15 9 611015ct11111,111t °AP 
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(Gama, 2004, p. 15; Brown, 1987) 141111A014115:;f101.111a1L3J911f101111`11”1,1 

6911 2 4111 '110 tiltlfl-31341111f1118.1iifl (knowledge of cognition) 4911,111151/7711111 

A 	3) 

olkiltnauottrwtntrrualraivayruadin 	iiitininffrannluniurniqu 

f111191011819111101 (regulation of cognition)1111-1f1111M11115t11111115f1T1111 TOO 

i  ni5trula14515tnowirtriiiiibrulicurivitiviludifitlittviiiwodhilnmini5a1 

clUtiflianiAliultanitrwitAalciValThEr5915A 14rhig 

4411r1011141111111 2 

(Metacognitive) 

f1-311119/1111115710 

(knowledge of cognitive) 

MlIM1111501911115f1TUT1M5i191 

(regulation of congnitive) 

111911 2 01411”..;/f101111J911f10f111c1M101 Brown 

fill!. TM Investigating the Effect of Training in Metacognition in an Interactive 

Learning Environment: Design of an Empirical Study. C. Gama, 2002, Master's 

Thesis, University of Sussex, UK. 

fif1011gfIrllialtailUlattlfkilfllil0IfillUMOWUOIM11f1011C1411 

115t11010-18 f1-1111111-11W11f10ftryihl itda;115tirf1.11115i11114DJW1f10f11141.1 
= 

1119.151tratt000 q111 

1. frywiluaminaniliew L9tifr1141101f1.111.11:911410110Q0:15 itattlqa61115 

teweLitt Tvanottflo-imi5u55gnimmonti5115. 14ittuthAlitainalfilmituumino4415/ 

MU 3 .11-11-1 ?TA 

1.1 A'5u51591-immtin 111.110111 1115171110fld1131071114:akt1)6116M1U1 

filY11,f1fThIfltlilcilthlOcui114411.1f11111d101501(11Ailli till tllst5fJ11S 111.1011-1111511)1111) 
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1.2 61-111`1J51)11,11111 1213J1Elfil f115V1flMil'1116111Jainfl111111/T11 

nisqiiFinutalwmailu 9 

1.3 ifltl1JI?huna9i 640 f1111.1111011J,f1flaltditlifilitlalti1111111Thall 9a-,114 
2, 

1141115151111n1511111141.nlin5941infloatillih.15:',F(111E/111"1 

2. thai,eruf115f1111113J011f10 	(Metacognitive experiences) 1f111115lli'Vflifll5t1,1 

111111115Eflillelftdr(11115t1t1711111A) twnhtnin15fglin-nuerifitipionmantiu 

mnoiluti9nnut-milo 
v 

2.1 f11511110111 (planning) Ilitlf115 	101.410af,`V11111.11711-10 611'15 ti).J;111191 

f115t1111W11111113.110 ct,lellfl151i1111a14115 50,1111111116 

2.2 n17611%11 (monitoring)11111-11115111.1Y1Tlal'n1JFWalEY361Jall41711 -1111-lil 

111.11411J141971E1A191 fall.111111.11tT11.1n -m9i nvi01 	 unt -lifliScitgan1.4 

2.3 11151J5fitill-1 (evaluating) IVitlf1-3111A91111illIfillf1151.151;tillif115-111tifItl 

1115A519011411,1001-1 11M,1 1.15t1 dril-lnAjlArg 

100'0'11111A 11.1011P-10 flilitlihtlf101430 2 014115t 

1. f1"112411411.1(011f10fli4'41.4 ifitityraiiAnttimTililf11)114f11-11.1415t Elt01"3 

tA0119:;14111ffit1114fl156111 htliiif1151M-1101 rimi-M1104911.401 1115ittatilillip 

triniiqsualmalliImarnou55qAmarin 411J”lflaINIT1t1111.179211(11611411.41,1f1fld 

2. iiniuninilialmiflanilit! etsliht)natiAtniuvioudil n 

1115 -)1A1INTIf11561611 11fll,:f1-111111M/101 itatminfrniiu 

nqyfinannunnnnavo47unigthaainadiotto 

liglibi lhlti.1.11flNfl11030 (information processing theory) vilutitrutlii ilJ 

frniFmtumflonfiiia 

fringiq'110111111161611nni,u-i11flisiJ”1,1J1fl€1101jdcualf101111 11,0 

Klausmier 0989) fl.d1-1191f1tflIfil f115111A111`1101411.1011Jipielllfaltlf1S1t1fl8 

fil11115411111191011f1101f101J171-1100i1M0i111(1fl156(114'UO1111.1,1161,91(Mlintiltlil 



tfaaliumla 

qiin5fa11Gaja 

(115),-o-mi'Lr7ieril 5) 

MS. 

eill.nVI 1011 

9{255 dUn 151u 

(short-term memory) 

(working memory) 

111511111 1115Th 

ni5allaff lag 

Fr)11.015`degitil2 

min (semantic) 

frakimqm5tila 

r(14t11 (episodic) 

- 

(motoric) 

-mniafritutdn 

(affective) 

W1501110 IltfICIVI6IVIM511fIlIlflg00111 

1^10f17511flridflgaillird 1130filrie 

16 

611f11511111141101f101.11111110if  6111115111111a0ArILD1 64.111.1f1151111111A1441N101,1 

4111 (1) MI r113:401p (2) f11514151Tef IgOOlfft1r1Alifull43091Orkili (3) 1115Th 

4eijapan Ioorhuvilvinsalctiuslticuttmlinnwilavuourunl 

1115thitjutiTualtrwitammii5:rivicnillArai4 5 aavot€U11.11T(.,14i111115111A1111 

111f1111A15tEltll 131awmajialnisttAiriiavi nitmi-milintiniuvral 

hrfhnialliiijumn15,ca‘inattantlAntlildl Iflun15gii151111 (encoding) 

1/11113114fanAinntrn 	 tgritualasiinunlii -gri511Alu 

fl151J1d1'Ininufi raifi5vntri-mtAIJM1dIfUNI-ailmulionGrakiffill @Ufa]) 

141111 41114111511f1f140;00@f111114 i1111149101t106151Td4Ole (decoding) vllf1fla1JA1 

Mitffulitma;invialilltioilfiati -niiwvuOnsnmourruolcillAutt5liuvilannv,iu 

lkhint-miln -ntnAoculcid-J 1110fl151p1t11-10100119ioalLihn3ualtnqhwill 

Iqt1flaDr(1111flO5 4,1111 1!1ffq111-11-111^1 3 

111313 fl5r1111ifilDfillrfIJOAlUf1151.15t1J1d4014 fl 

ck 1. ra1D Educational psychology (5th ed.), by H. J. Klausmier, 1989, New York: 

Harper & Row. 



11.111/141 

1,11eft113 

i Long 
Term 

Memory) 

0111-141 

Short It no 

Meaner)) 

nqviitlizanallowt (K smeier) 

It cllnonud9f L̀! (metacognition) 

nu 

muulrilo n rru5 

17 

fl5a.,'IJ11-1n15111 Teruallurn 5 1.15r,11W11011dAndlTrilljhdt°.;114jUMM31115 

fflufpAnitAllill 	 tigaillsonnihuwolo 

-01181(14 	1414104 11151131115f1111111ninhtuiwilakalraial 	1115111),flflai 

illfl1SEM1010111 Itazirramfloimpini5goEuoloulitiliulnaillfimaliolnis 

n-nilvOuncotutil Atvulroil-19sinistionii turinoom19714 1410 fll5f1'31.1fpirmrilo 

141.11EAll f11505,11111f11 (awareness) IfieJAMITUJILLatf11111011115i1110 

14M111141kluni5PTIndifluni5on-uniufpn5tunifIl5iiq 1111911111141101q14 

htlf141 (strategies) 91111 61MAht114015tit1146Mt111,1111;111151T1IJRnint101111 

luosnnuninhniin401,01101t111011-crad 014115:MOUffP littlf1101fl150 

cillgsluni5u3vrinnuvpmsnnuni5 go 115111 lA 	tinfnildmilvill 

513JiAalfIllfILidrifldThill G V114fltlfllillIf1151J31415f111JTJVIWID1 iiltra?1111,111111 4 

DM 4 t1J911t101111414 lf?Dfl5t1J11If115fITLIflp1157:7ffillif1501JM)14fl5nnti 

fiDTDrf&Jantif1151.15t3J/mhlja 

.11-1 Educational Psychology (3rd ed.), by P. Eggen, & D. Kauchak, 1997, 

New Jersey: Prentice Hall. 
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1f111111 4 9a191Wil fll5imilufrjarilun7nnunich4lunistAugilavu n 

tilitrulArrilauticutnilarnniale vwitfimn,luqlmpTOIfID1JilAT91@i?Ni'onpnTtnln 

Y e7 F1 5fl11L511U1ilFll5Lf11J91fl1Jfl ilatjaciimfluluplituuni5iqt-mtiAaaja 14tvi 

15ntUll 

DoninninenilculunimilronthYtymintnalani 

ol5i9Inistouf115rit wilolTaulL11911flOnflicuclalt:inf115riflUmaluvim141 

1111115111111111M/A111-3111113) Vrivndilti4timilisluni5vialtiltliAlflOrlit4 

gualtilitrw 

fmrtivini514nnTiamman- 

iiiillun-nutifltuvilliquiffirminislinigmln VIni-anantma-Aftmoulunisuri 

ITVIE%W,14 	 dA0111111411fl5%%11AlflOfliiitIlM115U414116i1 fild  11 

51101ffinli.  

nT11.1111.11EllganninUfilligiii071091917191t11014011 
A vni 

alum wirrulmbilinlwun6trito 	eku 

vrnumnuttaa-m5nnut-muntulUtilinuiffirrAis qmillIntmilfruil4aitio 

°1'l flS9a 

Lamsdaine and Lamsdaine (1995) laGAITimilnuTolimummilli virii 

1411101 f11541,11/111f115 Afl -15517JflfiV1111511atlfilfl15[Ielflii114 

lf15 	14"gailafl-mrhfituluivnti.NrEti" 

trU1J1.161 (2544) 114ratreVITIM 0111115 t Ini1111111 G1111 

1. 5t11111,11 

2. eiLf151t1)11111M111THINI111 

3. itr111111111111121flajt1111fliti i  1111 

4. ISofrviiltiNthinficiFiciim 
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5. al1106-wilurmunqpiwilifinisiltSanVi 

6. 511J513J4014a 

7.1.15a/11514Na 

tffIlfildeill.r131.1fl15V(0119T10101rAittatalf1Maill  (2546) fldiril 

111111010-115r(01451(161f11M15d311041vitnnInninntiltionluManlitmici 

lInttnerwill 9 Iouri-mn5nnun-amothlii5:Arn 

chiliournmstwioffeulquattandll I ibtritni5ilootilld11t119011Nd Iqui4 

nnumni5n-mif inchrtoill 9 imtfrrairin`hltaiplitilwiral5n-iouriunlo 

tilwritnjolunilutithyvii nst cumni5ungintul 

1. MITtilf1111.111111q111111 

2. f1151111ANUIVINlyil 

3. fll5ANITWfISLINflipilktatt152:31.114N 

4. 1115A51T0101.1fl15tall111 

nsacumnistinwntiNiniviuiffirroflisiJtuAoutrenfig, Q1. 1J 

1. f1521fl51avlinkialciAlt11tiflipi ?mail tyynivrnmuluninionthpylil 

iii6tunioluGuaintoninaniunintiffitlimalv9ilidf,dim5nLSon.thipitkrititijU 

2. nisillum4m5IttlInitiMpii 141110111 ninSonaviqu4nottiAimmitti 

flillJA'InATIAOhytioljatuiTHIT1161VRAMM 

3. finitt2liVatilin H1J1dUI 015144011altlinleittiplitniudialluilTnial 

Euulctlum 1r6flfl15 viiavtp4 firldhuthicipaallthviin-nittintmtilaliTki 

fivau 

4. ni5roJJAmou rano& M5GM15111Jr461AlaililiTlflfll5L11110161411 
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inmouv14naig48imnenchlulunnurgo9ltifftinn2nuirnan5 

insiimulfr-311M11115f1111f115LifnWV109,inInucgtmlflonfliuluni511.191)  

ITI16111111 141117 -1 	 Munn9i 

Beyer (1987)14ffillfidit WO 190 flCrih1114111511,61911 tithlf11111 ;1'4 

1. f115111ILNULLAITIA111111 (Planning) tlurniiitiminii194aki,ffiii'n 

tiouthluiTviatuvri llhchl5f111141fallfhilliTaA4roviliwntifhiwiliMu 

Alifilwno4olf-mbleini5191cdnivnininftFarualCitifilnitAtipn rif0141111LIN1-1 

ni5uNitvitiMpri tinnou418 

1.1 iiimanlimmultinisuNIta.thipi-Auni5ii9inui dfflinita 

401f11591DI,Mi1191164-wrunilIT ttnikSonsiimpiliAllut-muNI9v6Injwi 

1.2 1gan2in1m4 509114 01 0141141111t11566tn9i1rAg11i91 

1.3 titIlAs-aBiliA0Ultitrnitt119`rillthtpil 

1.4 niont.1149,11ff55frviTa4ailoriffiocialvlio€1104 

1.5 FINIflalli9if1151L1111 	f1.1q1lal, 1130110CIAINflThi71610411.114 

1.6 ihnnilaiNainialIB6111111 

2. 11151116111115labnil (monitoring) rt1U1115f1llifillitat:q519 r1016i 015 

l304 'f 	1-1q0uluni5 titli9cn6thipin 

2.1 6itiunlmimolunuut-livaflrii Atif115V15t141:ifIglEAITY16 

401n15filElLk06  0 fl flailal 

2.2 61filiilajt101014114f115LLMTV16fltil41111AUlthillIfnillttNlad 11 

2.2.1 ittiliflipilltalliM0d0014en[19 

2.2.2 Valiqh11.9111:::11fllTri5OVIMOW101`d 

2.2.3 ta0filifIl5115011110011d01040611111/MMJ 

2.2.4 1410r1WIA M1fli1019160.ilvil 

2.2.5 itriin)50?1)1114011(ThalWilantflati 
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3. 1115115t1111.1f1111.16IT116N.1111 (assessing) 414c1179J01(101.111611111J11 

lunistainn nAlools-Arrautliimanvial 

3.1 linlill-If1-113Je(111W113J111111111Ell!ftlf115A5W(01.1'i11141n1t1f1;14a)  

Iwn6M-pyrittA r:fttlamnatimirranurinsqtil-muitrualni5IttiNjwafu 9 mini 

191-mitmll 

3.2 iiill5t141f11111W140111D14- 0181.1614 14111”1119401141A01.1.7114111 

nimt-linattivn 

3.3 115ttillIt17111‘1114846U01-1fl1511flailtIA01A111IWYJDElflnlJ111 

915-nrrouTinisitelogiikmatriitfluldmiloutanilitNuatilltr4oldinpifi. 

ca 	e 

4111191 1111Y101 (2539), 914 1111154 (2542)114tiliallitrg tortifp_19i (2544) 

9111JUI.11F101101 Beyer (1987)1'3) 3 1)110011 

4'411 

1. ilLiffil5111UNLII.15tnaukm 

1.1 91fmn9ol-ni9Jle1"uo5ni5dInitilvyn 

1.1.1 1JoAliii91/101timumnill 
w AAA 9) 

1.1.2 uotrua)),,aawitnuiTaAmmisdavitithuvri 

1.1.3 uontilufltiii0f1"1111ThfifliMMINnil 

1.1.4 110111111111110110101511A191/164,11 

1.2 tSafllit14114111J1tAITntiffltpildll 11/111 

1.2.1 tlfll'ilMOnt,c15-if01.1 (guess and test) 

1.2.2 fld'Itf115-31011111 (draw a picture) 

1.2.3 na"Nrri)11015 -1,1 (make a table) 

1.2.4 fidii1115-0111510f115 (make a list) 

1.2.5 fid)itilt111111d11n111 (draw a diagram) 

1.2.6 ild'Af115141111Nd (use reasoning) 

1.2.7 fleit411111U111JUP114 (look for a pattern) 
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cl 
1.2.8 fldriltfit rimitinifl-111011 (solve a simple problem) 

1.2.9 naf-iiilitiounhi (work backward) 

1.311E1141i11J111MOW1ThrldffilhIASOf1111 
(P, 

2. 61114f11541h1 

2.1 finiuordnimulThik 

2.2 tlifiulinistullyitAtipcillriJulthiiiiiii\matrualn.aliciliiiSontl 

3. '111411151.15n1311 

3.1 thottiltlf1-111.161119A1111111113J1t1 

3.2 A5lrfallfiThalli1;14 

3.3 @l5"-nrfairUIP101.411-111150,111flltel4)11 

3.4 110flUtiplilfltiq tk175f1c11^11111,11laltailliTiflieiNTM1fltlfl1113.1q1- 

11151111111EdlUftli lfalfldll t8Ja1l11J1cw5tu11htflaun-ntiNI911e11Ufl11i1 

91/11.1111-1r191f 	 1.4on1tral 

1. trnitnritvictialpiht nownognmautiao flAti 
. 	. 

1.1 52,1)FrAiwneirliwwmilliT 

1.2 110f111_111111E.11101fl15111091116N111 

1.3 Vrfll'ill11/111110AfliThil 

1.4 5t141illtdt'40f1111lnirit101 

1.5 1J0114034flttilltill tnettalfillf11511?01/10111,1413`1101g1V1711 
cf, 	 v 	 ay 

2. 1111f115T1111r111 thtnauynottionwino q11,1 

2.1 ignfililliAM1151-111fl -111.11171V11111111411 	1 0 11115111)1afril

111 U1fflti~1'a 

II 
2.2 65U141G11J1lU?1e1149113J1Pclflf151Hf'Uflc11117 '1~lf

a
elfl 

9.) 
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3. f1156151JUatf111J11.1 (Monitoring) liTt;f10114#10'ill-WWW.100 	1.111f1 

3.1 f115611111,1011111.1101111419 

3.2 (11f117)%111159ill 

4. fl151t1llitlatnta11J15f1115t, II11.0115F41110101460114 (assessing) 

4.1 05-arrawi-mau 

4.2 V1519rfouni536nsmivili01g  

4.3 V151r(09J0151110(-11A 

4.4 915-AffOUTIN101411411151161171 

3. f115IMIJ,1100f111414 

timmaniris'y 

ni5oiniltrThiquni5144feMoupananliA6mitufnin55trin criitourro131111 

151tufi111 50q05441 (2540) 1?1)fidl-A-1911115115ttiltaliltallJ150110110fithillil 

1141¶T11101fi fnli(111.111F1UN-m -nung1411U-195111101111Mli)6AillAtillJ31111 

9104015i11.11t(12:141W)10,1 113011,1u31J vuol911U1ffirro5itiin15qa931 (practical 
• 
science) 

91011_101.11.0115191Uat (1151.11f0lUrlafl15101flitallitii11151101g1t191i" 

17inT11.119t1.111-131M5iffl")11.1a-ni1511111011.1161191111,11`111illtilfilnifriul5f1 

115,try1414r4a1U1? 19;11 f1151J5°.',6111410011.11/10g0116)01(91011 tuna:n -15115vt1J11 

nisilaffiiii1 A Cl 

AnalacitiitrAol 

ni5RnEitiltrill'unisliouni5dauloollnd-AmoinontliThluthetam11111 

millfnTiLlAlt1 nt19714iimni1111199slutuiiitriU01401611"1951titiloffl0715'.1  

tinfinnii6Antywa-mviutTh imuuliticnlAtnt'iun-niwn5151 oun-ntrourui 

'1901h112Yoi'iotil9fndiiumman1541.4Imri1twifitiAl91niir11riuni51o69nsm 
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fl1511014f115r(0141149111)11 rfOff101UM±:Nilllillitlifillti'lliT19111U1111fl'Ai?  

I0E11:01,11`Wrif111111161611t315LIMill,11111011111lin thillih1..,11111111fla",d1131flATlff 

41Ydiiiittn111,-inft 

evialkw (2545) gni-idol NdValf11717014591fIliglffPliblagflaig 

nonnuniiiuoI6P1371Ja11.177117unlywiTyntilltyni3litrynaplunfpionmlonn 

aormaniliuvaninaouvaitivNrunpouprululgina'Auminanctliimanilo 

niciouicitlilfilliln111-nolun1511111T116UtIplylliluirnmiiillaltl"fienaThuurrinn-

5twillndAlinufinartirmi1oul4ndilwrinoniiiitmm.inditiitin 

ihOti111.15:Tflflf15P1OLTfletrni111)1501J4111,117lil 3 9101I5161E111 

Thenittni non-159iuming 411i (1) 14fld5tJlflld5U14 

"iislirminifronflulginflertannflaniilit%i rifillIM111150114fl15UMUltiii 

)1181111MliillavA1115601111 4f1-iltfltilliii1(111-11A ffio vfv-fif Otlflt 60 (2) 17f11,5'emiii 

13E11,139f191101111MInq0191fla9t MIW1t101111111211111tTilurflIJ15t111-1fllStt NinitA imj  

911101fflff Itilfli111f11,101411£301451/10101Mlii diJISIJ fl;i0 11)1170 	V111 

.05 (3) ilfitinitin9ifinarflnilf.gUalfldfliiiii f1151.42111-4113.101 

fl0f111ill lqfirialAlflaf1114111161f- ntiouviriifiatainad-marateriijajwilerN 
Acs, 

1(15.'clIJ .05 

Fartillf(21 (2552) ilf11416101 f1771410111717Vf17711f175atalfilliriffld 
cy 

monmummtaunin 7unnuriTona-0/7 Tooliw 	tT omoaim u glin,7"nam t 

4 lqviamimf1551Jf11561. 1MIUM:f111110'12J15011-1f115ttfilT1,16 

c i1114191171FITISIt01 111411M31611111 sfIll4U141I101.1Rfillia 4 Iq0191t3Minatit,1411-1 

ii111°10'n'fldtif15 X114114 21 f111 11113117f1601-1 

rOtlat; 80.95 gUal611,111thfllitIMIAIIIJAil'flt:411414f1"111M11115t11141115thilUlattail 

CiFfflifrinfinflicilliatifit 70 Iffilfl'UlfWIAIJ 
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11101911116.161 (2554)1161111161 f1176117il 07511117727E17-1168110T E 0 filly fyl 

cv 
19ve9No19J7n27va77n7117un1mtiVitni7 n7lintilina917 g7715)St11707411141.15011011E11 

Tit 1 thlimninchflunii5i'tifitiii141111 11'61161,15,1,41141,117101.18Thilitil 1 1. 5 le Ern 

lunp:Infloqiinilauirmilimitaiiirmiorn5 54 intnataiicu ill-15916411510 

i(117111111-111191111Wilf1151111111thtfalgf11111ilt11516 1116 3 11114-111 3 15/1501/  

-ThnIntitnAttau 147 MI Hafl1519f1111.61 (1) t-mlifisitivflinirninivruai 

111414615 'Ailff1551,1615(301.41AtIflalci4  ail1zUfUl61N ea1N2)11111'If11Jd11566f)1r11oil111111  

1111111616.1MliA1141.11.7f11161-141,1i15611i1f111111ii 1 311111.:FITIE11111 85.86/81 66 

(2) Nm-maliouniuutyrwrramolunintrithrilmaritmunAiita,trorruip)t.  

wilt-mliennaTantluwiLivaiiimAci 1 riathianiAlnithqin5 51m151.1uu,ij 

?hufifl5.1'0'11Afltiljtjl 1/111')l 1101161,1iis iimitnisunqpirnivoimini 	()Mut nint(1 

Iwnatuvranfroulffirmiltali,Nath(totiviln-ntiouvt) 

lit(iititipmuiirlil5tihi .05 (3) H66151113 0116/01.1f11111611.115611161511651611111111 

o 
1110161 671i'ltat Nar711tpliewilf1156101152,'Ili11f115'6Fif1551.16150111"eh 

v
)Itlfl 

On6161111,6615'it'Nn551Jn1565r1115661i111in1 voril tif11.1111-1fl11116 a 

111516M111111/1117ll0lffIrM511mitn1566f11n1F1/111,11111112110101M116(nNflS̀1flifi11E 

111111151101111)11571161Th 6:1M-11.161.16filliJ41Theiltift1T111?(F1F111i51,411 .05 

1181_12111/1171511t5011,1 (2554)11111JA111 11776fl2J1P10 Au) n 97174111717r11d 

31,107P17ff0511d111272J0-11115 lun 	 VUe0511fl15tJYd 7111  

tattlitlidlit 1111691f1176in1517ti9lrioti79f97i1J9fi 	 7 an 171?End 

indkidigommonaiteltinimervntiVrynI3nuirnap11511intnaiiilqui 

1147W 60 WU 20 `1113.11 911.1711 2 4016011 16 66 6;1111 1 )n 1 1 61Lfilffillfl15 

1161-n66111N1141112111 ttatfl6:611916 611-11  2 611:111411156101513(M1 1.60411651 

twymarnliulut-muilioitiNonivRamoi" 6(14(n53Joittill11tm25utilu 

111111Y166'61:161,1661t111i111111156A- 61411/011116'15̀111.11J115firl3ld111111117f0171-1 .92 

1161/111_111116 6'01156 6 -1111r111.11501-1 n15 TioL Anii4-nufniolilla91611111111 ITOn 
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.21 

 114 
v‘) 

f1111.119581114 .94 	
I 	

.)m (1)1
a,
1111501. 	1q51.11115 qt-11515 	tqt119f

3.)  

thipiniclurm rimIntitraNium561(mtiouiloolcha'Ammflamliiculu 

othlisrtlorhikumlniirlilsniu .01 (2) iTruirniii illiTunifonlitioutimilcii 

thiti,vritcJugiu iinaii(tramlnimedulTungivro(HA'161 01,1/11fl ili101411111atill 

Illiath4f111/111d6F1115t$111 .01 (3) canetwirlATunithm-nlitywilmcgrinTitimi-

flOniliulutmutilvnglipirr'imintomf ifirmeNfogivinni5tiuy'rvniffirrAi"  

navAtiuurorriffietaitmatiTliilltdmityvnTaiTiicht,'41( .01 (4) fine tructlium5-

"irri51101411. 91ol&Utiourflu dim f11l1fltiO1l1itql1f115i1q1115110141IM11411fl7g 

111Alflaili3414111f11511?111161111115'1181ifirMis lin-ruirrivi5olutinilouNthuvii 

111491(101111f19111191fWilifiLIDE11111170911titlpillniiaii1;5:41J .01 (5)111116t1UT/1114i1J 

ni5jonatirmiloulGisTimaluoim L411111M11115f1114fl15i1OLap111111 

-1111filfilnli146411UUTItTilfia14(30110d111111t1f111(111y1Taii61531J .01 (6) iIt111111-1 

ill 5 i@ln15 IhrullAcann31),11911f1 fli7t1114fl15 	flul 14 fill Ulm emi"  

ili f11110111151111,11115T)91114111,141191111101filMlill6a111111f1  

fliroir-gtionilr(6W5°L.'61.1 .01 

ihttVa oi 01 (2554) gThilaal in1110-111770711T177110 i11711 

31/107Fi711"917g  f17437174711.1Alnonaihnin:;NothignEn7401513014110111aitlatni 

iiilhelilrlt1117r191 2 da44714110f 1416'1741U 706171911103ff 	 1. 001931fl11'A 

111911flar11.141)14 I51(i11111siltaliwist111115f11. '11)-171-1 40 f114 F1 cof115 11tiFl511114 

(1) fliThff11115t111-1111J166116N1211)1101111n1f11011-71-11501.1f10;111t1VilJiticieminsi 

Ititrigmol 1101 \rwur,v1611-m 14-1(4.4nwli'Uffimonfliu YNIJ1l finlitrufaryn, 80 

LLUW1111.1V11115illunisanTIAVq1/111P1114111tUca0Elat 

70 U711Y1 rifli1111111aellOtJaf 72.92 1101/1111.1t1WrIDIAT311-11111 (2) Nflf1151111111111514V111-11 
9/ 	 3) 

1R1Gllflflfll4 U14 1A1Wil iJv.11601.31n11115atilfla?Atinlifinntlihn'tl 4 itiVIOU lii141141115Utt 

rarummAtimiltim-miuntiennumi,rroluniwillutlumtittatii'finnauelitamtnani"  

11111111-1Q1FlanUtfltlicliii. Mat 70 'hill (3) Ndr7131tVITE111111151i1J1161101171111181.11111011 
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i91191/tilfilnì a011114UM1A16A1114 Iflt114fldii11101f101117141-1 

72.50 il'MfAII11411r71A1131/111f11513014rAilthflttnif DEMZ,' 70 1101f1g1,'LLM41418J IOt18Jf1ttL1114 

IDthlf Otifit 70.48 gUalttililINV011ii1D3711 

155114111 1l11461l1 51 (2556) r111111101 075ikIJU7P1212J0'7P770711077114)11f117111/174 

591t7Fila915110:Makifinimqn-iyarniiinWanfiqugialuatinonnirdouff Too717 

gliffrna27713J911P/Of17-71714 d1111/11/7fld5elU9J1dilitildfl1171114 4 I10di4l5tl1ait011111111 

9411iWI1OU66fil4 ill-1111 40 fill Nnni71)fill41l15 141111l,LNIM1561f11111014011114 

ellItillM1111101fl0tliltd11011,155ttnfll5LfIA09dcliltIt15t4141111-TfILIOUt6C1FITIIM111 

Dtlffiratlifli1111 fl5t4i030filifitnit141,111114m5urrilirrnijaltai mu-ii %lain 

I @tint 75 klthflillevgatrat 70 TalflfdrItialll 1110th15i141fIn14149111frill.115f11,11 

f1150111116"th11141LMV-MalltiV151/11,1f115Cifll:39SAFffliilltriltifltifJUlatlflt 72.50 

PillAlflarlilDEM.t 70 IJO40t1111141J ctIt11-1111011ffilf114411-91A lIN 

f1151I1371-10011011J 

nn`iiumflanfliteltIlfluni5ominstarnini54miAtnumnuliniti'llfwill 

TolfnimilnummitailuttATIAllYi1412i119101,19 11fldlitfliJ150inniin5tu-)uni5Tiq fllsfffl 

VfOlUf115AtiplittnamistiAloitiliptivi4111tJininNipiniftwi1111 a ch n'imn 

u?Mtipicinaloluiuliouttatinruir i1LitmlhiuknuairittanctliniWallitititiltflfl 011J 

rAmt-mrtimiciVouviactiviiuMmAiu 	 11J 

truit-4.3il tiNllflairtlijtan199111J015"fliNf15511f1151.1014f115d01-49951511oling0M10 

ilv911111f1-311.1rfM150114fl15ttfiilltlUitill1-1110101Mli1115°,;tilh'1,11)"ZOIJffillilull 3 f501 

tt51Ratil1J611114 

%
a 

Milt-muillt40014011.1drwwwiimm10001197143011140v001513uulutimtia 

ci'lndliticliltifinittidulunl5u1).Njwithilu-14o16thaownlLioutton5ctu-nJn156u1) 

015u014410 
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41Uiffe/P11.9217finft 

Lee (61461111 G1in U t11111111, 2548) gf11111301 Naillgi6103717t1741*0-17f 

inengtimlfg171f117,7111701461-117501Jilf)N7T1111 4 frneitinyn75-1Fouf 2Q v7Jf15fl151Sf1115 

121Jrita-175anTo arilltytimot TO4f15117717£17415Wfillf117ffn1094110:MI71I617f711,7flil  

afi71tyt-y7 Nnni514uNcwilfniutlqtlutuoiflanfliu 114fl15t5mv195iriumi1 o5C11a1 

UfltSOU Ioutt?Mqvriwinnisilitinucini-niwini5eauadiln5t9Ini4 olu itatnimAtal 

frinnufau ni5tilol -aurraumilau 

unif115661.1flf11111141J1U1111'il ttflafrillAfltiUtiNllf10fli7Gihiriltrautiliu M111511 

11-M15116110613117tIrhfitli itritiifl -milahnimitioniliTufinan5nA1614unt614 

tiag-ATaitnniouliou 

rl "lt-lfl15141govialu9silAyi5aut1u 

Helen (2009) rffltilltal "Metacognitive Strategies on Classroom Participation and 

Student Achievement in Senior Secondary School Science Classroom" 19rilflU1t15v1illM15 

in vi 	 n 1531thlu 	 tru Ltd trd flu 	iv 11 	61.1"ilf61101filMli"  

f110(014401lNcsileT1111,1111/1100tilaiOtti011101 

f115 f115 61f115 linfll5r(014:Virninfrninivanncirio tiAinonst4uriarittyni'inil 

nisetnatazi,m151mulfryantondiAnwilAndinTneuu 

11101111111PME1101c11/5fITM111,1.1911f101111971-1(Metacognitive Strategies) f115fifrrl-li'M 

1114141inttni,Nflhfonicvn5n15t5ouluiTalt1014911Ellffltft15e  I11,111117501.01flii1 

11I I IJILIJW1173i8611M1155i0ft1T1QM81 f19;1J4-30till 3 flp:11 	naniclaal 2 f13-1 

t10110:11 Thin Pair-Share (TPS)1111Metacognitive Questions (MQ) IlM',.1 1111,1-)111J 

lei1f1151(1QMOI 11 AIIJA114 fltAl0t114 1.15.2;f10116110 24, 22 UM' 215951 entii1141f1711f11J 

TPS 	MQ q111414116-liorff11011111(NMOUNdaiitTviminmlnu dal waniviviuth4 

1991iwoA'utiiii-villfmtitruil 3 f141114"rfi161liO1U5t14.141 th1,119:1101l1JUMMyll-1 

915-Nef011ef3J1S1,2114 100fl1511AV10111411159tMltillifillInithibill (ANCOVA) 
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Nan1I9itrun 11 cm)inilaiithytui (mQ)31115tainintrilunism5ImfilNDthAvir  

TPS 40M1-101.1M91flf115)18 ni514na261'illarithutilittat 

raruNrnuflitruiluciallitm tiluimillantlocumui5fitiourati-mluvh55u 

9inni5amilinAjuitiluthutIminani,liuluviinktrvin ciAni 

fi'ltrriwniairunsolcunisliotiGuoltifitieru ixnATRUlf11=1111501-11115101titail 

traurri11riarlintli1111n15C5uu iinuninw,,inisutliolatipiiIqul9Inatp4taminon 

1.19714 LlatigOMIJOUllai'9111fllfWtJimi514flaIlinilolittlifirmarAiramaiwiium 

11,1404tiou tiloGholiTiintiournannitiuulatildhivitssu 

4\11714 P94)9 11t111,1111i1 Harilkinviirroni5tiumna%m514ind9ituoitioniliti 

9;tijihtfill'ilfllitnatwill514,11141fFillfall.115iM1511fitill1111149951111tIlfflag 

ILM'Artillitildf1151ATRUlif111:111A91111fl15T1M1011:111litaT1 

11501M11-13FiGlguni5)1EJ 

  

6-mnis 

I. frium-amoluni5unrii 

91101nie1o5 

2. Naillfilli1111f11561 01,19f11 0 	dPn 111ffle 

v`htilluitt 

 

ni5tiluun-n.ernuXio 

 

 

Din 5 f1501Artni19111-11115"ii0 
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BNB 3 

-is° a .9 	o 
f1151V1f1511BIAIOnflIFIFMMVIIT111f11561 01,61101filnifilnfill1M111150 

1Vfl15116N1111"4101filff9111fitJfidittliAinoniiihruOillfailtd1-11Thaffillar; 3 
3, 	cs- 

iinlakinluni5ikignua-mirtrimau gni 

1.115tifinsiwt,witiatill 
.&1 TIwoi 

2. If15011JO 	alf115W0 

3. f11501115111513.1401,M 

4. MSilf1512:', IUD 1p 

dvAnt-ntiaaln4349ilotill 

1/1,1 1i1111 

1.15n11115A1VITilf1159itlitifli lj  lil141111 1.1f111011 :111Thellififillaill  3 

71f1154111"12559114111 300 tlU I5A61 01.1ffli911.11415110160511Jfilltin fli filauAilf1141 

aticanisilmn 2559 

nq'npiaotin 
3) 	1) 	 9) 

f1411i110fillifl1951lf1159k1114fl51i11401117f161 01417111M01.14ITIA 3 

ilf115f111141 2559 I5lecrurriimatilintnavosimiitivil •11-1114 3 40113014 98 f11.1 

41114uilwirmiSontruutm9i 

ilt30fIfIdI151 atillt1J14 3 40131 
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1. ni5rmuit6mL,411f1'litontr15 

1.1 sinui4J1030TinA-ml0fln15 11511'15 11M;111190fittillf11611114114 

llaflf115 itar,t1dil altrificunninuni5iimiunntiouctitiminonfris'u6u 

fmlitnAtfiviniffirminimillniulta4t-murikapiliquirn'aa 

itufi Nrilit-plimln1513011 
Y 

1.2 ilf111114119:015fll5R2f1111171-1111,111111111Thif15195 2551 1114091115114 

01111111111101fflrfAii 2: 511114 14 	 1.13Tht1111101111dili  3 1101115111=111d1114461401`111 

ILL111111114fl15e1111NUf115Lit1111.  

1.3 Fit111111q114 I6111V1f1121Adflfl15 "fini51-nttuurrouionilurnimu 

lunimilinaqpi-fmentnrmi'Iqunditunnnancriu 

1.4 iinui11tr1J4 wink 	-liniTaTiittuurrouiworhiqcni 

Trwint'intrInoirnmii"IounflTiwormaniiiiu 

2.111101110iilisluninmaai 

tfilalflailliluni5vmal tip tirluni14ffristlouriGn'imisTemi?  

110,11154L1M11,111J14441497b0/aflUlilii 3 W11311(6f1r1915 

IN11nif151152551 I910117tia1lannfiefriliu C:13itleff1111M-1111541f1151101.11 

1q0411i71-19111VilajwW1014 

2.1 eff111111ifIrp15 V111.114111CPU01116f1T15 

51 o 
pllifla'14516111 tidt,11110111191117101filnlq 1f11-1AifTS9151115f1111,1161111Y111111 

111t4115115 2551 
Y A  

2.2 ilf1}J151rJancd0M10,111/DIrrvittlinnriflurrufmfinillitrul 
2  9 I  .3 	,..,  

lflIf15011.1011711a:11,141110
A 

 0111J1J1501-1111111101111M15 itliht1/1filliallil 3 doA 

Lulua,,,iimivic 

2.3 ifit1151t141W115 1,:;d4411151.101-11P1M15511fl15110111115rfali1f111-10111 

995-anoiniffq11101115111M1111111,14 
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2.4 111111111.1J11111ftlf1I9014fla:51111911flaflcrill 141111 fl15111111.1J11I4f145A 

uw„ -mAnttucurrafitimnlutuavn 

2.5lili f1141111141115 "flf11511814f15011t1q1111101411.104 115411M;1111.1114 

IfAltiviluciAndom 

111Alf10f1{11711 

2.6 1-1111NUfllSiqfl151.101-INClgan'ill4Ual101170115(1971111111111 

915-Aff011 tiat,iiwnficililliatnuattuni4othinautlyttfilli 

2.7 1-01111NUM5411115110113:11fli11115411fill111A1M10111)6140111141015-Aff011 

ILWaN15011411145,14114,111111.;MIt
4 
s ua:;41111111110151A11111-101-11116n-clonni5R11111 

9111111,11111 1111M:6111T 2551 1150111M1111.1111311:;V1Jlt1f11519711a2i111911,10111141.1 

94"-gow,;Airiluni5 

ilill111411419W1111;11111V1,1041110,1614€1191141, 
cv 	cit: cv 

2.8 11111N1-11-115G11115110411.119flfl0114 (try out) 6/111/1115011151111E0/Jaran 

TN 3 il411.11144111014f141Jillatill1401114011f111i8,1110,11/14141115411115131.114114i 

timit1ri9411an151J1.154 tioetanillillGh34tiun4wfmtill 

3 	 2'  It1304110C1114111f115111115111S-3314011,,flii 

3.1 11111111W1011f11111d13.115f111-1111511?liffleiN1111111011911nlie tAallitthA 

1111111W011116'11101-1 (post test) IfioC,N9tiAirtiun156111J91tlflOUV10ti1ii 
ci 	9) 	41 

3.1.1 1111111011V(15111f1t11€110,111W115-filliaca',/thnillANff11111d11J15011,1 

3.1.2 fif11113t1115VT1140d011111111&11-70 1115191filf111111a2.,)1115141381.1 

y 
3.1.3 ilf1111401,1d1f111111R011011 111111110U tici0t11 191Ji11101111140114 

IT1164141-11101H1M111110111111rfflAITI/tiflt11415.1101fIlrfAilinimmium,Iifiviol 

9111.110thttflili  

3.1.4 11f151t,11111101111tanitA1551111401f115)10,111f15011f19.111120111 

11-111afflq915)911)1101f11n411 
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3.1.5 glAIIIIITV191ffallfnlifef11115illtlf115611nlYliMill1117101filrfcli.  

onunnItfilint L101111,111-1011111.114150411511RUM11114 

1151flat41 

3.1.6111514f11514fit111fA1111IJIHM11f1113Sal3J1501110151111/1116 

11114151101filfra 15 M;111114 ifltlikflarlff115111flnalW111-1 

3.1.6.1 f11511f151VIV11010 1.40ciiNniialuminuwitilji 3 fln11111 

3.1.6.2 flf11511111NUMMTICAtilliliflOCROtilkylItit1141iill 

ilnleifill5113111111114)1111156111111M;f111111.114atillijavialronpalmlinwli 

animaniguirY 8 fit/014U 

3.1.6.3 ItMli1'1001J9a11a 4 f111111114 

3.1.7 1:11111J11/1011WIllia111150111115116ItY1111111111'31901ffiff9leill114)  

6140-19110111711314111Moornrrallf1111J011,16111110141f11111f140111-1f11514111111 

unticRiatmalkunintiumarAmmo5-arroutarurroutilitotthurtnym 

111fl151i5111)5111f1 641 

3.1.8 1711111111V1011t11111ff11J15i111111151161tY161111111T1OlffInlicill  

thindmineoctrisuvtaitoutinufilii 3 fribilitTrilluun4u 

rilaiii4aufnliona4timinovfnmailmoluniultlimithipii 

InoirnrmittSTLI1Nflt11111111;1111:010141filf1111.1i1101A51Imickosnisitifii 

ii11115:Milb110M411104f15M4111f1 

3.2 RIJIFThrtar71.1q1liT11,1f115110141101 115111,11.11111161 41111)101111flithlil;  
v 

3 f15011flqa,14011115"04 1,15111M-13JUla )-11-411-1 30 170 14-106iit1411i1M115V1111 

41111 

3.2.1111111110flff156-1101611T1q1A11110f1V1159111 

3.2.2 611-111911101JIIMUMaqviltRIDALLIJIY11Wrf 	lotlOitlrf 111011511 

rirtionainfion5119tflyffvitifointtaniq6n551i 

1111111fl 
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3.2.3 ISOfirLIMJ11110V(011 lfl0rrA1019940C101JUIJI1tSOM1011 (multiple 

choice) cli1-41 4 v11ta0f1 uNiitilunimlituffonouliTa0flf1S0461.1A1514.11115tilf 

i1lf111 37110 

3.2.4liellil40t101J11J1414tIllflipl519r101.1th15thlfilllliglf1401 

11411-1=.147q1V14 euallionmantaz,q-mniilis"  

3.2.5 ithlSi111111J1/111A 	40"a0111111PITIJ Ifltlf1t1161011402f011 

iillinlIMOW1N011T1191151111f151,t vganouiientuollimithai.lumiu 011111.4 

37 118 11-6)111)1111NrIBIJA-11l7f11.301-Pilill'Et0J0111,1111171 3 

111091f151Z11111fli11fi11151040 61101111111119M01J 

3.2.5.1 111f15l'clllIfilA0111.1)V151111(flnallth1V151111f1t111,111 

Iotmouqn111)  1 fintini nalirm14381tioauliT 0 f1d111114 

3.2.5.2 P11111tU11lP11P11131U1fl41U (p) If10141I1J511fl51J41119Z1J 

riaf1151f151:',V1410Vfallikilf1111J0111410 (p)ililltd 0.25 tl4 0.70 

3.2.5.3 fillIMIVilfi1011ll9)111,10 (r) Ifle114111511f1511e1111,7,11 

4M11591tl5ll'AROV1011r1fil6111)9lttldfl (r) 	0.20 t14 1.00 

3.2.5.4 691180f140nOltili lliil p ?1111Wi 0.25 tl4 0.70 	r 

0.20 04 1.00 6flIS0MIT11130 30 110 5-311filaliali1.1 

3.2.6 111111.11.111W(011c1;111111WWW(011111014lt11111140thlt0111111111RrIOIJ 

4ilifltili01114011T17;11111S1 

3.2.6.1 111f15l,/t1TIAMB11111ATH113k)11111111N152114M,11111,1 

citill111Q1 iAtIVI011W1111)  1 tU.11141-1 oauh'qvilollioDuliii 0 mituu 

3.2.6.2 filt1iillillfilf1-113J1401ill (reliability) KR-20 lfl0197 

NafT15911151,14414t1111111W30971,11.10411,111111QMOIMilirli 0.74 
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3.2.7 1140Vfailitlalliitilf1113.10111410 (p) 6111161 0.25 ill 0.70 

(r) 611tt61 0.20 ill 1.00 Ilfid9Jfi1f1111J19101.11,1110111111117Gld011M1611 

0.74 i1l1111 30 gia 11111119Wa01J11511.18111110"91fINdallfillilllif1151IMAY101iff1V1911 

GrlitlInur:16-waut-mimaaifi lnTrultmiliflundjdhatill ~G1tlGlltllY 015 

Imalwalth'itTutuoau 

1.iJkitoatarantioufintAratini5tiouni5ffou 

1.1 viiniscnormundwilotiii fiou 	m ni5iul 31)10111111ffalitY)111V11111511 

11111151161011011.1141111101Mt191f P171.11101411011 (pretes01101115111aLl3JIMIS 

1.2 Tilf11511flifligiffl5VIJ11111151/11491101111V191i711111115619V1/11JF1211.1 

ni552,1.14-ntth nistalaniiimpitrUoiptm5m5flaarrill fl151111M-101101p/M:,̀,' 

ni514911n5unml4ituulln 
tr 

1.3 tturtilinimingiSf611tIliTIVOln00141163i111V11flOMMULT10111W15(1.) 

um,irruth'ififrolnisilmanoimmiiitsiunistifiloationlyaninnoiliffinlitm 

2. 41-1611111111151101-1111TV(01.1 

Ciiit111111:11,11115f1151111141115g0145111A11611otill 

9 
e0n1 

y_.15 1 9) .11 
erfIll'Uti 1-3

1.1 
01115111&1111J119i 5t/&1971.1fitt11.111111nilii 3 ililf111111114111thfl15 

11t1LIVIlli t11-1A19J11111fldfiil L9J911f1Ofltilihl 411,1114 6 ItNli 

3. 11111M111151StMflliani 
v 

3.1 trioffurionlyAllfillf115MMOALLA 1131)fl/Jilw10E1111111115TWV1011 

911111111111VOIN1111011115D111f1151161116th11141/31(181ff1V191i1,161n-ntiou (post test) 
2, 

6911Thiltill,1 6 9110 gilad‘ct,' 1014111 511111111alilliitl 6011111 

a 
3.2 1-96n111171-1111171161111.-1141aMliMlaglJtpliY111fl1515014 15

a 
0111511FIENYHTId 

1151aouii) '''11.111-1 30 910 60 1.11c1111101111111-ilViA'AglakTf11111114kilifl 
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Iflol4na'iitiminanfielithiS-33741111Jrf11111117111141,104 1151ttatlu3Jru4 mot!too 

3.3 V151111)fina-11413.1AlflOfIllie`WW111111J11591111Alf10111141141111-1151/f911TVIti 
a, 	al 

flitarrIvioirnmiluatannAvANamn-prrnmontlou 

3.4 etilf1t111414f1113M1111511111111511NITValpilllitllfilff 9111Latfinalli 

Nflil1wnivninnatiti 1J131t151V111111011VMOIMIJ1.16'111-4 

fincitfilVidili1Olja 

2, 
OirM'irriuni5-Inalf,vigiouaouremou 

1. nislitnitviwnurnin5nluni5uflivutiluivrIvunnirmi114)n-natm 

1115V1OH4-Joupruni54ininioulmuflaTillnllflaflUTU TN 6 OJAI 111fIntlflIT1 

MJ-131mNiagoielouinditp j̀u filfuou vilThilUALIJIM1V151114 unntwii t-test 

5111-il4datultnntanIA'Aritm 
, 

2. 1111.51f151g,41-11PO MJq1M1114f1151101VUOZfle014 ITA'UlfM5VMA 

f1151361-11115rf0144MUNI1f11541f1156m4r91111f14119J911f1Oflid11N11ll 1711 6 IIN 1111 

1411115rf011iflNihitmilimnillijOU 

filfonat; umirlithiininnuno5orm liThail;143.11671011Mill4f115F,111,1 40 

70/70 143J1f134 111111TflatliA11111-111113100fillatla°,3  70 frirliumunif °Oat' 70 41-1111 

ttroc1w111111119152 t1 

1. daiiiilflunillifmtviqiunivanto1310 

1.1 1115-11115tAlt11/111111040.111MOW1111M111151111-ffil5L11111/16M11141 

31Th1itlff911 i4ttl1rtianaumni6mTo 
c!, 

1.1.1 fl15141t1111111501.11,1110111111111WM0115,1110 igulArsonolnai'mlfl 
a  ae 	 a 	Al  

(Cronbach) Vi30thJihreflitaBfl141 (a coefficient) WO a fl 

Mid 



n  
a= 	 1 	 

n -1 

flitini4OlitiltalinliniqrfOU 

K = '-nnuilorrou 

S; 	fauntiln15-nrumnanmiflaii,lin 

s,2  = wrannhthicinomittumlimiu 

2. f11511fUtithitunimalttuummouioNailutyniniln-ntin ctsitlu 

liarrout15 ITO 

2.1 11159151W0111t11/111111010.1.111W1V(0111f11151(.140 1411fi fil11-)11.101filf1 

110,11.1111111Wa011 (difficulty) tiatt-ii4-mititturi (discrimination) 

2.1.1 tilinflIViltiltlill1t11f1410 (p) IRtafrp15 

p PH PL 
2n 

finftn114 

P = filfamtnniitrualliarrou 

PH  = -ruitik,19incialun4irs4 

PL  = iluit4oauplun4wii 

n = -1`t,fnIflUivAcrafiliitciciff811 

37 
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2.1.2 flivitimitiAilmittun (r) IM1197VIVI5 

r P li 	PL  

121-M1W11.111  

P 	= filfilllitilf1410110140ff011 

PH  = v111nu6Aougniun@rel5 

PL  = inaurPouplun@nii 
A 9) 

n = 

2.2 f115141filf1111lilfalM (reliability) 11011t111111flef 01.1111P1111 	1
q 

611q05 

r  k  (EN)} 
" k-1 	S' 

raFtwilIT 

rtt 	= 

K = 111-111grOff0111,11113.1fi 

p = hd)wu016viamplAniffil 

111(11Alrilln016ADUrmlin70111711 11(11611 1 -p 

S2 	= fl1 l J18J1111s11s )141104fintlIV5111 

3. t115Mtilliililf11111rfORfIS0,1 (IOC) 6110111NUM541f11511014111111MOIJ 

niumilmolunisutifluivrtchrummoir uumwmpuiflNaampnyrnivntiou 

#Intrenrra (1t-rilo fJf11lf11othnivinJ, 2526) 

IOC= 	 
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IOC = ;11511f1111MOffIN015a,14 illgiorrouthrioinhrenti 

R = rIfl511J61101fInttitH11111i1Q1Ilnalfl41401911i1j 

N 	= illnUt9,010191141 

4. tfiiiiiilflt1140161J111551011Wifif115Tiel 

AudirriiFriictinnichmfyitrmoronif)io 

ciuni5limanitlf115510111,1NM1159in 

4.1 filtd60 ( X ) riluninfifiinailtilatM,IihuntrualGrovililu 

n@iiiatimpuu 

IX 
X N- 

fill1W111,1 

= filIDAEJ 

X X = Fd51111104fInalll 

N = 11,171,114ill5011114143.10 

4.2 dithill 04111113J1V151114 (Standard Deviation--SD) 1971Jatlellfll5f15:Altl 

1.101401pfl.d11418d14 lilfltlii9114?htlii(111,6fIlifti SD tillnill1A111t1915 

SD - 
_1(x - R)2  

n -1 

fintilq14 

SD = 

X = &RAO 

n )11.-/)11401/f4111.10 
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4.3 diriiiilflutmo5-MourrInkm fituittmil t test UM/11151MM 

91Ailfthillff9li'  

t — 

 

Id 

 

   

   

in(Id2 )  —(Ed)2  

n —1 

eavtuol,4 

t = viiiiii9i5tutly t Distribution 

d = timantot-willsnirilltintuutwimA 

n = ill11119: 



191 4 

TlflfMrtfallNdnIflYITY111f115tielltillUlfilniuminiurnuinilcums- 

a 4i 	 c2 	,ati A 
111110111Y1t11111V191iIM.114fldlit9J911t10111.719hPU01M11501421141M11.1fffl11111V1 3 

I5111011ffliVIIJ11111Y10160511J411114,1 99101.111MIONflf11591f1511,1440;01a1114 2 0014 

viown 1 Nanis'ilminfrAmimn611A111511014311101f11VVANITtlii014 

114111111113J10 001419 2 Hafli5ilfi5ltactl 	al3n5f11W1150NITYleillaniii0M1Mlie  

monTritioun4adimno tid9115-manZuovniAlh4lii 

novii 1 eia015936t151°Aitaiinpii'imn-ntluiliiminiffn4 

Tolcantitrun9:3Arammu 

1f1Naf11511S151:l.'ilNailiiimilf111f115tit1WITIOlfrICIVIi%lr,11'ilsIfiflin 

itan461lioutaltIntioun4ammo 	 4111 

filiDthl d-nadrunnarms-pu notnisnoffolifiiff (J-test) 1104p-itummathigni 

niqtmatiu5nalrnaos'ven:iv flaeni f1 elYJJJcIdYPsISJSflidip(naTiJ.l11Y1e)FlUliu 

tilrilifa011 	N 	M 	 SD 	1- test 	p value 

rioutil tm 	98 	13.20 	3.39 

-21.16 	0.00 

1159'561814 	98 	21.12 	3.40 

1)11J1011191: flt'lltallVIIJ 30 fltillIft) 

51',4111TE1A141(11,Milii .05 
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rThf11591I151a4 Paired sample t-test 111131 filrfilF111ffiail 1-test = -21.16, 

p < .05 ttrtflril Nagliglili11111115(53 01,131/01111Mlialt6111014 (M= 21.12, SD = 3.40) 

KilfrimaaforlidynArmlititantrwrinoltimaitiu (M = 13.20, SD = 3.39) 

Otifliilltralltt11114f163iiht.411 .05 

clown' 2 riannItnItilf11111/111111filunuttfilvdriltipificrummo4 

11011Intlinffigaivann 

1f1Nfif11511fl51t1411111/111115111un15tu11uitAtt1i11Vunitivo5e  

scct;it -i-nrimalouttant64110woletIntitun*Inutioll5innNaiiumildolilii 

G11111 2 

d d 
aLlUdfi(NIMI9J79171714 110:;f1771/1Pd011fhil (Hest) IMIM.:11111ifi279iff79J77t1 

7ut-mitnvneilltutn5ntrirneudito47.7rattu fiaillidn-754151074 roundiff 

ammonfliu 

11151110dO1l 	N 	 M 	 SD 	 I- lest 	p value 

tioutiem 	98 	22.13 	8.59 

-56.50 	0.00 

Haltital 	98 	64.67 	7.65 

11111101119: fla.,1111114W111 90 fint1114 

5:t4mataifitipnArriiii .05 

Nf115/311151ti11 Paired sample t test 111)31 fi1rfEFIVIQW10111-test = -56.50, 

p < .0511'01131 f1-1111r1111151111,011511111Vall,11191101filnliin6111011 (M= 64.67, 

SD = 7.65)K111131flillta1111511111111511111ThiMillyilitlelliTraflifiallliOU (M = 22.13, 

SD = 8.59) 0611311Thalt-TiviltrilFicinfiti .05 
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01111 3 

&UPS° htilfitHIMIV79151714 UM; f11591RffOlffilii (1-test)1104PIL'IliMPITIVan1170 

77-Ifillgiffivnoilltyni fineninao7 "̀7 /09i174110.177f117814 

1PeltlOTilW17P7Of19:71714 

nth'ituomonflifu 
tiouliem vaitlou 

Hest p value 
SD SD 

ms'iltningol,ca 9.76 2.86 15.12 2.08 -29.13 .000 

inrillarnittfihiitilllyil 3.23 1.28 10.29 1.08 -47.58 0.023 

015fliiiintm,filllfpi 5.85 3.1 24.98 3.31 -56.68 .000 

fl15115Z6114 3.31 2.56 14.15 3.10 -32.14 0.002 

1011Iq: fl,;1111.70A-149,111,1niii .05 

Pla01591,151111 Paired samPle t-test1A11111 '1.111-/f115911151:411014fl 

11N1D'011 t-test = -29.13, p < .05 f111311,111M11011J15011-1111511111TV16119,1119T101M04 

110Taflti01-1 1Q10fld9i11.1211flOiliiihni611101-1 (M= 15.12, SD 2.08) VSAtTilf1n11114 

f1111.1ff13.115011ffl151161T11111111114111,101f11Mlistallintiou IounaTiummoniliu 
dollen (M = 9.76, SD 2.86) 11111.1111511111N11101101tAitillil 	fildtiF1TWM01.1 

t-test = -47.58,p < .05 f111,11141,1f11111011J15111111115111001611.11411V101filVfAIIIDI 

(M= 10.29, SD = 1.08) tIffilf11:111-114 

f1111.1r(11J15011,1f11511mTniithion-linuiffirmifrimAcatieou iounaliaminonfichl 
tioutiou ow= 3.23„SD = 1.28) 411,1f11561f71111a11:1111Jf111 Ti1J11 filtifiFifflff011 Hest 

= -56.68, p < .05 1111:111-11M111.1V111115011/1115116IVIal1121191101filVtgli111011T111101-1 

lflOtTh"TillJAlf10111.1`ihniAllt`3014 (M= 24.98„SD= 3.31) vflilfn'llithflilliefl3J150 

11.-1111511t2nTISflOpli191101f111fa€11041:1"ait11-1 IflonaTitiminonfitifioutimi 

w= 5.85, SD = 3.10) 411-111151J5n11111/11i1 filffilT1T1,1r1 011 t-test = -32.14, p < .05 
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Otill91170'911411/111d61111524i1J .05 



119111 5 
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Y 

f11511f1Illiklallich„ffilAflf1151gWIJOlitf1601.1971417btrafllifilii 3 
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iionh0:15 ten1lotii11.5 
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1.15alOn1061115 

laitirruflimiloguoloulal1110fl15nfig ffia ni5n,Solei 	 ni55Z-3 

go 	 naioinanficihr flutal 

w1uirr9mul1ini511t1th111n-Inoirtirmil  ioolcifflaTh'unimonilihruonInliou 

. fulittniiinufilii 3 I5415el11rni111.11111911t1160513Jf11t11ll il111211 98 flu 

Lidoilloill4sluni5Aitiluni5"go Oa urnini5qt-meout:9nunnTi 

IIIVI1O011114141,104Li5AUM13.111J1401. 4113.7M13J4111111W1 311.4111 6 11(11.1 HIM 

1hiniturninniluni5ittithum9intriffirroluankuuiqriailitplimmi5liou 

Thoirtirroie 	 viitucintimarm5N - w 

I test 

I NailiqviiminillitnnallIntioatioullnIcnoinirrof ttol 1151 

ntlutini4 ioulfitanntionflicti vii Narimplimit-vaimannimagyfavi 

15n11 (M= 21 12, SD= 3.40) rpflilNdilltil9id1911111511011911101fildQ15601411011 

= 13.20, SD = 3.39) OtilAillItleiltifiplltr1671115:-.1,6)1J .05 
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2. 81111413115111114111A111,111311014144 i501115111ft'I311111141fitil4 

nariamiflanfliv vniii friummisolunimillwniAtionlywiftwrolvf64tlou 
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66m1111911fr2inaf1568Jto11flatlil'il111`6111111141U1115 141f15t5tmt115noutfu 
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9/thiffirro5Cin65trurr8mfliii11wooun8Jnfl2i68mitioniiim1lfl11n1566nt1Jvri 

1nt19tintuol4 66ard8JNaviliwnim1ni565ou21'iniftirm5riAll65stlitepttilfi01411011 

n-noildriortn 
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ill 4 ihnlot! 146tfl 97111 115 #16t151111'6111f11511,11INII itif1156161J11d:',M1111J 
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11411151111111,1111110141491if  4111154041.1510P14LI4lif 

1. flar711q(nimlni5liou t141115igatt-nmni5liouni5rfoumundii 

inlilcorogynivilnutlutrIcnoinimilviA111151 01111fli16011(501.1 

itiminfintimifilf151,11J11.111151i1WHIVIULDA I4t191141111:11)1111011L111415611°111 

4111f11.1415&111019114101t1flir1161161141A111611011tni1415114512,11441191011 

nimitimou lini5A15-mn-wrouinfilopuiquiguAoctarainfliimminaniliu 

tMlf1501.11M115i41 	 17ntiourrnmorioruinsnnuni5ilo 

66mi,na1ti68ioitiont19h1Y1t1lulADEilli141m1uni56t2(1111ini18J5 

n5nnurmilQi 41565011S" um.,/fm-erfilaltin-nulifiniiniymuNu ni5fii1Jf18i66ati 

111”15-n401111151i01,1171)10014101 'Amalfi mirnimoluni514naiitimitioniiisvu 

ilciiiiilqinuiletnanumr7utiviiminiAnutr141 .11404f14)0111111111A)t11101 

vphoi TY] filfl (2551) 4111111181 r151rmad8Jiper3Vbin:;747f1371J5cf"OR1111711 
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AllomonaiuiliManthignirmtinatm5rnoll dOlffilq01111J4e110‘177f117E11Jili 

f inaldflIFITYY1 5 TY ,Iiiit174f10041-1170-31181015 i411Toffsnit-h111131 

mlo-ntiomonlotiotrifiliouititorienifioliThn5iuni5liouromiginointi 
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(TPS) uo:lillotwoolluniorregoli f115191fleAlglADiallitlillW,Nn1NV1111 
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2. tilliM1111501140150a101191,101141Mli F19:1i014145111511.1f11111T1W1104 

nutallantifi'ouilIviffrunotegluniluntipmi?oingioauiwntiicnoloirroi"  
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bitniumi,otnionnilmoluoimAlvalMtnilirmoirro5'vfg1Ciourvi-rii 
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flnanuniurnuinlunistitlirneithipirlyiernmoìfiouti'tru rfavitthAiru 

Un111104 (2549) 141f1111W)11.1d11.115011-M15kF1141911M.,' 
A A c, 
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vt61110u/Afriiriamitma tildis11/01fit1151;5:fAil .01 ilfilfIntinliantlilUrflE1511 

11,1fliThal1141114")9(1911(11111MliC1464iltruviviiriautinotilliiiludiihviiniku 

.01 umid,iiti-mnrimilthifilivalui501uniqurlivitithumb.119n9110-0,nnoi"  

1464610uviiitiocutinathlrilluergqijimi411 .01 

nin5ru-runi5i7nIntimilandul.rwownimmAni140-11511014 do 

(15Allatht3J114110117f11.101441-liTb(13Jrffllifilili  3 iltgAtY)121111flfli161J911f1011119714 

6 dt(^1111,401111115t111141115174114(11.111111301d14 V111.115f114111111fliintinflniMA 

cii1NranitinGilni5liertAtiolitraoir  itafintuun-nurn015 

imiffirmlitaitL5Auar,ImmAvia'zil ourprriitimmitm 

ihnlout,Infrrufp.miliiwualmnal 	 calJta) 

eliatalgaituf, 
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015Tiunilfittluni5"iiutrionninriaimpni'vnitmilou -100-mirmitua:.; 

0-nivramoluttnuflUtuvrilmigivrAlimnalit0m0 fnliv Taltlfitiumfu 

31"t01141111111ill  3 I5413(Mtflimil`FITIVIMA10511JfillIVII giit11414401f1U0111-Ci1111 

1 

MihiolluiTinnisurliTntlthuirmil'iminvoili10,114f1111.111111411,11115fillilf14 

;10-nuni5Ciuuri.aati-nioffw 
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2. Okivialihtvlunu- inniviiTalCiiimtw,:ndurdirthio 

AllvluttdatEilvvinioutalt- noni5Citati 

<a CV 	1.1  I 
1701a14011M0199}Inngan1001111 

I. f1151,111,11111111m5frouirlailiarriallmlfuloun4iniiu Marti-an 

v A 
Nallt1W11111011401,11 ITU mffi 1ll1111513014 f11110141,1141(unniltrui)gua46Ciutt 

2. flnilf11511f1111intfienfilJ11151411dilli.1911f10111141401115T1011-11 

tniurcumnivnisuflUiprlitanAinummiflonfitruo6tioulculifilimifrirmir  

' 
tint M11111011 ci 
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9.“4 
IliJ1-11111J111t11111111 

1. fillitlfilrf9151156" fl5.611111 

D -115611fl'ilfilf1191114511V511M-4115V1011 f11112,1111111fflff911 

11141311111&1511JA1111/11 

2. 01156 V15. 1111451 1,11101111114' 

81N116115'z 11-11f119nvi6nlontinn-n5rrou ~ltlly%fl1Jlflit G15 

1111191101A511.14111114 

3. 01156152.170111g15f1 

011561.1fllfldiarlSrll5litll1(9110101nlie I511101Mlifl111119T101611- 

51111111MA flflarifllilffliMit ian9(nui6tniutiitnn 

4. 011561115911 trams 

oi9-156115indiminnistierwrivinimmi I54tlennittatii-33mi 

6-una invloavnfi 

5. 0115 6 W -155111iAll 111f1If130 

011561151Alflo:11n15n115(516111:31101111Mlir 151110101i9111141f-11101611- 

5111fili1111 flillarfl111M9113.1111311111&15111ti111114 

ad 
6. Olt-1561515SW 11h151/21.1 

a-nisi`rdn'in4Imi5%•,rnntinurillnifilr91( I511101taliM11413190168- 

511.16111111 fltlaiiiMi1filnf15111/111111116f1511111111114 



411RW11111 v 

In3oillocilillunifau 
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UNIM1141111511(.114111p:11fflThif115a(111”1101fiTeMil  

inhunisiltrwMal uslnou9iivi3Ott511^1Q11101114M 
ai 	cit 	eL9 

"ilf19110101M1511111111 (1 23101) illfil5(MY1 1 IM115fffl1112559 

OW150e(15Ce1011 Till 11.101111 

nm 3 41 TU 

****** ********* ************** ******** ********** * * >NS*** *4 * ***MA< * 

Incigiumnibuf a 4. / 

s) 	A A 
11f15:11114fl15Riltat'llitl11117, derns-niniumzum,duivrinirli114115rinil 

othitanvioluddi'iutt5IL 
2." 

9111S1fi 14.1 Wh011iff11119111W11 3/3 

maalitatdoimott54mQvualtaltvm-ririnnilida-Mq 

ang,-//fity 

1154d0t1i1114300,1411Q1 

usimpuinioqtridoutninaimatii4 friniviwurrimiatin-iin-rantwurtiu 

11 	1.1 1111 fl 

9.0111giff ,licflutirtnal 

1. 4111f1111J1(K) 

1 1 oivinunnatiiiivatimitpliaTualtuaTtin51-1119ioioq14 

1 2 "al f W1f11111a11114115114 i 1 1 f11111141110111411011191111.1A f1113J111-11 dU 

110,11101111a)ith(ldvionimootwAtrualiogla 
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1.3 r11111511111f1111JMOALL5Ad089i1140i1,511Altp910TIMAtilai 

11.114115,10951-1414 

2. 411„liffIli,'HISti'llillf115 (P) 

2.1 rf11.115illtfith111,111111,191101111/191MO41151a00411130115111c14 

ljiail4fl11401 

2.2 rninstmunniintipt-do4nimitt54aDoiliv(latnivitp 

140014ip401 

3. tliwitu6nutia-, (A) 

3.1 M50111:  

3.2 linoiNa 

3.3 f1111.1h1rw11101J 

3.4 (111111M111 0O1J5L15401111Jk1 111.11101f111a11 

1151a009211 (buoyant force) ge 1,151TiV110,99.1011,1WiliattifirflIf15t1Fild@iMI 

ciodlutalmaittaf,urmilt! einlif-Thqapooc,1141t1011,155191115&Alit,1151V±,'1"111-ii 

woluumwmalioq iiiinminit51111millunifinlAudefinTuioquillsito 

umbrii ImaatanimniNioimpfati-n9looniidinicaniffilioil 

valuta) A 
	

maamai B 
	

aamaa C 	aanten C 

aflIJ nit fl 15 littataperuplioq 
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1-16f1110,101AUla (Archimedes principle) 	lialOVRIOW791(1filtlifil 

1.13111615 1101111Vi1111914B0M11 

61411  

1.1.15111915 110101d1c19111,t1/14:11 vnviitimEarmvuoliogrtriina4 

1141101M1 

2. 1111114f1110,91MIVITI 	 .W.ilfill70011111111114f11101-niqmil 

luoiniff lelDlq1110,5 111c11110A1184t1M111911flfliltt5AVIVIJOAD1fllft 

3. 111M-TiffialiKlillint(11.11(1(110,1(ndi 

4. 1111417f1118A1.10111M11119p1111.111 Trainiutivvriftruolvalwia-rilil 

1.139J1o5trilti1Jiotir11111'1u 

flitiftiMuTtialtiuttsivup 

1.1riiwtmlioq  i'Vlipt d=111.1flqt iitniumnuthnicinviiitTh 	mAn 111 

riairain Y19J9Jlflllllflll mAnnihnimitruniumnniilfittar,liliinimmninniu 

2. Iffh11101114d1 11011,11n11,1AWnSCIVIrif1111J14111141,11111f1j11119111 19114 

TirdiriviliwrannumiumnniitaiiattaanadoSufininiurfluiu tchniu 

ellgualmaiitifiliumnittiumn nIluslculquin 

3.tilflilaliflflwai4Navio{d3ww15)71;91.1all1111-19104111d1 '114615qq31111.1Militti 

',c11153.no5f/imAlilluEuoltieta-niin 

ryncilftun15tivintuniiimuiniu 

P 
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firanitnWthrtialiAq 	: iihrli11d0p111fifilIM5) 

M = 1.11a511.111045Aq (Mil° : Manito 

v = 1_15u19155--nnioliog (nil° : 9,numeitinn) 

q uommlapooli 

FR  = pVg 

= f1113J141410,1-1141J041104111a1(111h0 : fliflflifliviD,7111111(111$15 (kg/m3)) 

V = 1.13111V1511041101111MliclflUT114:11(1,11i10 : punuimiann (m3)) 

g = fnuitiltilawint1511Mitilisualian (mho : 61nnc1a11l116164ffol 

(In/S2)) 

FR  = 61114191110 ,91,15111Q1 	: 1d1511J (N)) 

niloongtuulionlmananuanaou 

1. t1IflMq114f1111.1M,11T110111fl15ta11fit1f1151lfit1O9 f11111.11.15:141M15f1116'11 

110117fIlialths tntiutnivutptalguo4mai tit! 

r  1.1 1.7filit1111M117110p191110 111100011.114:11143013.11f1vPIIMWdfitYul 

14301.11f1 

1.2 63101Tfllitfalli119,11*11J0flathlifilinft,113J 

Dominalood miguamtimmitlihrin twillialidoo wnivamaltiviloviwnaa 

nActidatniMintitrwilwiAtuminmilo 

1.3 ilf11111141f111a08i1111-11Illiii4011111115dOtailltan'llt11.711611f115fl01Jilyi 

iminarrolucilvtuiiiliVintlouaouAlifmn-ii6114 I1ri65o1 iiwi1611um51ncofki 
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2. filitaninliniiMiliarnint.ifiThOlnaraillitii, A0403.110Atii 

tiM541015‘381A111011151yitpi;u04110A611W) 

Inmonywrmatnif 

1. 9114rn11Fl211mul9 

1.1 f111011144111111117f1111,11fl 10 filiijaltilf1104410113A 11f165n0111 
A 5V 	a 
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1.1.1 Iiiiiiintalioql‘weinifrualutlittondiiim430111 06115 
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1.1.2 11FlUuld cnllf1111 nl1e04501111101li 55195eol1J11151t10a;15 
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2.1114th15 1VAan114141 
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15014 	 tilaimindlinOltila11101111a111,flicatl 
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-61Jaiociodl1d1 olnia266511nig11Ionia161 alwadi6v1iii1Jji141111% 0 
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IMAIlidlihili3111q5nrilfillintlilt11110AiVar4liftl 1v412('41tw1lei)-i-un5alilml31 

drufi-nintantoliniv-rwariMioualt1151n10111)M100f10.511A1Q1411111'114110-5 

2.2 171111014111.1111.0)J41716.911552411f1V1 lilDti111561-1111371111a081111?11  
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oiliguuvia1J iiiitnuirnrroi1iw141` In11vn15r1lmo SoNU 
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2.2.1111114111371a41469J1NUlthlklisit21)014fldllill-191141MALlisillAtildfifldil 

3 taillIFIWV15 1 11014 
. 

2.2.2 14111i3J1A51.101110111114111theliflOM5LITIaltilltd?))100111 
we, es 

nifiiniiimuitahrutntiou;iutiailnintrivitin itanlimosmillficfluvinro 
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2.2.3 1-11111iblIDOM1f1?hticullf113J1if",91111117011M,111f11111VilellIttill 

sr els 	si 	ez, 	sv 	es 
1101141T1c,fltallilffnffilDIA141411.1119JUI111PM 

2.2.4 13160thlinivlihnlAditiMIAdifiildhOrritiNflairilii 

tellMi "Milli 	11  3 1911-1;111.1915 J1fl141d111l119f4141111dfl 

2.2.5 tole 	fi 1 	litootilutlieNit-mif11714fial 114d014tfl611aflflfl9J 

a 
ilnno51911-apuenuilthAluminaignuati,filinumitilniumuitnjuguol 

9, a . 
illt.M14141111d 

2.2.6 511401Elha111J1Th i1fltlatlllcyuN11`rn-nJflal4 4 1911ALINI5 

1151141f1111111Wittlhnffiltiltlaillli1171AlfliA111-11111Na 

2.3 17fl15eltd 	f1.5513Jf114AYAAOIJM11.10,11991)0411011701,0M1) 111 

iif1551.1 
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5in1511i11ltu11191lw11mouni5ut11S]ti111i9lnnaTia9lmoncuThlfw1-1 0'1'11.1'4  

114111rVilllitintiltraf17.5.11-321"11 0104111.101filfl11111111:64 
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114 fl vidil9JfI4dA3J00111111 Iniialaihdiuti-04 6 6cn9ciii 41411139J19151.1011111iliVigfl 
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1) 411")ffiltlifindalpil 

1.1) 5n1FiliiiM1141141-10).11111) 
.1, 

- 1111114f1111d111111,11
.4 

1-101111C1 7.5 111i114 

- 111111,111111M11195,11111,11 6.61.116'14 

-01111J14 11 11111 11 91O4111 1,000 flianilnioymnftflann 

2)1111113J101.104f115116IT1aq.1141 

- fitintum1131.flowuplulilAn 

3) rif ilAityvrwuNUq.jui 

-1133)10139J04111411141n = 

4)111-11115-11111141111NI017C11ilfli111 
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- [~01s1i~U~11Fll5Y11111f11 X10 
V 	v cv 
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- FB = p Vg 

4.2) LIEN411111.1411WIDU1119JflaiichAS011"11 

-111114d1401palIVIScilflunisiiiulata011154d006"1 

- Utiff111115141A1ROU 
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CI 	of 
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3/ 

5)11111115111f111 
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LIMAi FB  = 7.5 - 6.6 

= 0.9 

1fic;915 FB  = p Vg 

111Thfil 0.9 = 1,000 x v x 10 

4.11f14 V = 	0.9  
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vulauvf4ilucinalluttuml'Ininniultniiii 1 dOlf115f1114 
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euu 
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1101lnk54fi118J091/114Y1114 

T. f1111614614 2 9al1ita011201.1tilfla (f4011051) 

f1111614h 3 tY,1411.1101.Willf1d3J1f114109,1111):110(1110610151f11111T101010 

1. LPYIla0 fl 
	

2. 4o111152d11e2 fl  

3. 4a ti Itat,'66 
	

4. TO fl 	110 fl 
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117at11luvu5of11121ffunniluniiittilt ydriltptificnulniacA 

~G1F1~9jflc~"JSuiwi~1onrnf 1! 

1104 1111(I0v11JUr1lci 

1. 5.91(frinfli1/11111101.11,1 0.8 x 103 kg/m3 rJ115111915 0.3 m3 1.31011111M00111 W.:i101117 

niAtvrAnwanitillowniiiu VarAiilvrimgmlimmlnia-nua 

1. iluni5lifutcr,ilintiflipvii 

1.1 snlirliiimitirlivrtmuilii 

1.1.1 f11111111-110.1-41 p = 0.8 x 103 kg/m3 

1.1.2 1J3311A5 V = 0.3 m3 

1.2 fililiTlitit111.1 
v 

14114111111010141114f1 

1.3 dr11410.11141101111111 

1111-raft = W 

2. 41!11111(MATVlefl111111 

2.1 1,915)11411.411150,n111141 

W X10 

Fl3 	 Winiittan 

(pVg) li, = (pVg).5,91, + Wohni A, 

2.2 118141411411 0149113,111thli114130fl ull 

UTILIfilit196114V15140111W„thmh 

3. 'Chi 111561611 

3.1 11111211J101111115011)1111411Th
3)
Olf115(41111a110 

iiivrancimAtailnign 
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3.2 filfill'Af1159ill I illitf.11411.1A13J411-191014c11141S01111 

WHICSA5 

FF3 Wi6A + Winim4n 

(PVg) — (PVg)imi + Wuifmnan 

11111.4t11 103 x 0.3 x 10 = (0.8 x 103 x 0.3 x 10) + 

3,000 = 2,400 + 

Wuvsman = 60011'1G111 

4. 11101111J5,1451-1 

4.1 fil91011i1114 

1.11(1511fg0141.1 fl 1171 Fl 11 600 II-NTH 

4.2 A51Ta0114100.11 

91firty15 (pVg)11.1  = (pVg),Thq  + 

= 600 N cauga 600 = 3,000 — 2,400 

600 = 600 ... qt-1481 

4.3 fin 	fi isilfiimuirwmuifilihiitterutIvini3itmau 

limounnuNthunteransuililthl'aliiin-nutilipin1A3A 
c; 

2. 08f1115111111V130 111111fl111-1911,11,1'M 5 Fildf178.11111,111141111511J1/11t1 5iq 
A9) a 	ca 

fl13.115€11f1d01,111101/0,1r11.1115tffilM1111.11FfM1111114MIAllifilaillfi 

1. cutmouni5Insinfivitiflivin 
A A 	e 

1.1 5flIdAlliTM119111414q1.11114)  

1.1.11151 (F) = 30 N 

1.1.2 lila (m) = 5 kg 
s- 	e 

1.2 U5 '1 tWill0011J 

A1.1115.'t,'Ffllif111111ROWIIIIMEA 

1.3 fl114-10.11111l0,1111141 
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2. 41111110N1111121114111111 

2.1 KM511117111111511farl 

2.1.1 111 µs1911 111 f = µs1\1 

2.2 11111101114141191011111501211111110e11115 

2.2.1 111114fillflE1111/1151140111 ps 

3.  

3.1 111111111011-0115102614111a016111,1[19,11011J0 flFJ 

thninfacniffillutatownludelo(,$) 

3.2 erguitni59iiA litthfhlwartimouili bitSanil 

t1111915 f = µs1\1 

111111fil 30 = [is  x 50 

= 0.6 

4. €171,1fl15115nfill 

4.1 f11fl81Al4 

f711115:1,Ficfliff1111lliffifillltrarlA1141611 0.6 

4.2 9151tA011;110011 

111 µs  91firp15 f = psIV 

191 	ps  = 0.6 litit10 0.6 = —30  
50 

0.6 .= 0.6 ... traal 

4.3 ili f11511fillaiA111411flall'ill14TIAIIN14111111414,101i 

91`01011f115101111,111ffummilldilficani5untijiii14931 

3. f1114011 4 LIM 141T fl 120 11199111 141V1601117111ci1111111 5,000 	IOU-11,114 

111,11plOtjthlmitioufiv 1 111915 N 	4 14131q,0A001111.54th_lafirw inrvills 

ata, 3) L-4 
11101t1118141411 

1. 41111115'llt151111419116111111 

1.1 5:211,a111191141-11111,1911,1114 



114 

F 
2,1  

2. tUinlAILNULINITntinilpil 

2.1 K.1915f114110115116U41-11 

111 F  Olfl  Mmuivuuiwm = mynivlutniini 

FS = FS 

2.2 iintiournitmatifilititithvynoth115 

WirnItilin16111149151418141 F 
9 

3. tuniatiitiu 

3.1 AMMOMMILitlflti11141404fililltilltWO 

ulonlaiufnuluni5Toflawriu 

3.2 entlillifl119i14 141M111.1KM4110 014i1;141g0(11211  

111q,15  Mwnwhuicern = MyttniGuiiini 

FS = FS 

tiMfil 	5,000 x 1 = (120 x 1) + (F x 2) 

5,000 	= 120 + F2 

F 	= 2,440 N 
1, 

4.cuuni5t15:41(u 

4.1 filfl011:(1114 

A 

	

1151111Jalt11111-111111151fiNDMIU 	2,440 N 



115 

4.2 A5-AVOIHIN101J 

111 F911Fl S15 Minlannficini = Mouniimmeni 

FS -= FS 

2,440 — 5,000-120 
2 

2,440 = 2,440 ...t1f192{01 

4.3 ilf11511fiiiiiwth4wrouitlibilunulTifiniiimau 
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66516R001311J1.4 
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imiicittbruoltiAtninviinitimanthoffou'icipluffmmi 

imniltlinificnumiero4 

40 ii 
 filllilf11111/11041:Aniniti 

fluid; 1 frali 2
A 

01111 3 
IOC 

1 -1 +1 -1 -0.33 

2 +1 +1 +1 1.00 

3 +1 +1 +1 1.00 

4 -1 +1 +1 0.33 

5 -1 +I +1 0.33 

6 +1 +1 +1 1.00 

7 -1 +1 +1 0.33 

8 -1 +1 +I 0.33 

9 -1 +1 0 0.00 

10 +1 +1 +1 1.00 

11 +1 +1 +1 1.00 

12 +1 1 -1 0.33 

13 +1 +1 0 0.66 

14 +1 +1 +1 1.00 

15 -1 +1 +1 1.00 

16 -1 +1 +1 0.33 

17 0 +I +1 0.66 

18 +1 +1 4-1 1.00 
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9, 	A 
110111 

vd 
fnithionitrualgtilnitity 

fIllill  I frwil 2 MA 3 
IOC 

19 +1 +1 +I 1.00 

20 +1 +1 +1 1.00 

21 -1 -1 +1 -0.33 

22 +1 +1 +1 1.00 

23 -1 +1 +1 0.33 

24 -1 +1 +1 0.33 

25 +1 +1 +I 1.00 

26 +1 +1 +1 1.00 

27 - 	0 +1 +1 0.66 

28 0 +1 +1 0.66 

29 +1 +1 +1 1.00 

30 +1 +1 +1 1.00 

31 +1 +1 +1 1.00 

32 +1 +1 +I 1.00 

33 +1 +1 +1 1.00 

34 +1 +1 +1 1.00 

35 0 +1 +1 0.66 

36 -1 0 0 -0.33 

37 +1 +1 +1 1.00 
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1115F101111411016140115111(111411KIIIMUMMOD GM11113M1/1110 
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flIA 1
A 

flUll 2
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Mal 3 

1 +1 +1 +1 1.00 

2 +1 +1 +1 1.00 

3 +1 +1 +1 1.00 

4 +1 +1 +1 1.00 

5 +1 +1 +I 1.00 

6 +1 +1 +1 1.00 
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niiiimihruolkitiluicuituaiolifuttertittntInulttalti5vOlianni 

sv 	. 
11011 

f11111i4111111110146101111i1,1 

fltlii I fltall  2 MA 3 
IOC 

1 +1 +1 +1 1.00 

2 -F1 +I +1 1.00 

3 +1 +1 +1 1.00 

4 +1 +1 +1 1.00 

5 +1 +1 +1 1.00 

6 +I +1 +1 1.00 

7 +1 0 +1 0.66 

8 +1 +1 +1 1.00 

9 +1 +1 +1 1.00 

10 +1 +1 0 0.66 

11 +1 +1 +1 1.00 

12 +1 +1 +1 1.00 

13 +1 +I +1 1.00 

14 +1 +I +1 1.00 

15 +1 +1 +1 1.00 

16 +I +1 +1 1.00 

17 +1 +1 +1 1.00 

18 +1 +1 +1 1.00 

19 +1 +1 +1 1.00 

20 +1 +1 +1 1.00 
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11159114114;t1 dlutfinimanoigiv ita:-,nirnodoutil (t test) 

1101finlinlfil111ff1/115061111111110101111101f11M1451d1111-1 

Paired Samples Statistics 

N SD 
SW. Error 

Mean 

98 

98 

98 

2.861 

2.082 

1.275 

.289 

.210 

.129 

98 1.075 .109 

98 3.098 .313 

98 3.309 .334 

98 2.558 .258 

98 3.101 .313 

N Correlation Sig. 

98 .772 .000 

98 .229 .023 

98 .457 .000 

98 .315 .002 

Mean 

Pair 1 	prel 	 9.76 

prosl 	 15.12 

Pair 2 	pre2 	 3.23 

pros2 	 10.29 

Pair 3 	pre3 	 5.85 

pros3 	 24.98 

Pair 4 	pre4 	 3.31 

pros4 	 14.15 

Paired Samples Correlations 

Pair 1 	prel & prosl 

Pair 2 	pre2 & pros2 

Pair 3 	pre3 & pros3 

Pair 4 	pre4 & pros4 



Paired Samples Statistics 

Std. Error 
Mean 
	 N 	 SD 

Mean 

Pair 1 	pre 	 13.20 	 98 	 3.389 	 .342 

pos 
	

21.12 	 98 	 3.450 	 .349 

Paired Samples Correlations 

N 	 Correlation 	 Sig. 

Pair 1 	pre &pos 	 98 	 .413 	 .000 

Paired Samples Test 

Paired Differences 

95% Confidence 
Sig. 

Interval of the 
(2-tailed) 

Difference 
ct, 

-ci 
t±)  

 

Lower Upper 

Pair I pre- 
-7.918 3.705 .374 —8.661 —7.176 —21.159 97 	.000 

pos 

125 
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thittillfill11013.1151111411111a111131101f1VO4fietiltfini6161U14 

Paired Samples Statistics 

Std. Error 
Mean 	 N 	 SD 

Mean 

Pair 1 prc 22.13 98 8.590 .868 

post 64.67 98 7.652 .773 

Paired Samples Correlations 

N 	 Correlation 	Sig. 

Pair I 	pre & post 
	

98 	 .584 	 .000 

Paired Samples Test 

Paired Differences 

95% Confidence 
Sig. 

Interval of the 	t 	df 

o 	 (2-tailed) 

"3 	 Lb 	
Difference 

-ci Lower Upper 

Pair 1 pre- 
-42.546 7.455 .753 —44.041 —41.051 —56.496 97 	.000 

p OS 
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