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The purpose of this study was to develop 8 grade students' learning achievement

in the topic of systems of human and anima[s bodie using 5E inquiry learning

Students'LearningretentlonandsatisfactiontowardStheIearningimp[ementation

were also nvestigated The research steps consisted of pre-test' using as a crlter]on to

categorize students lnto three groups including high-achievrng student score 14'47'

midd[e.achievingStudentscore9.6214,46andlow-achievingstudentSCore9.6l'

They then participated in 13 hours of learning activities of human and anima['s

bodies system, followed by post-test right after the learning imp[ementation and

learningretentiontest30daysaftertheimplementation'Theresu[tsofthestudy

showedthattheinquirylearningactivitiescanenhancestudents,learning

achievement for atl three groups of student The dependent samples T-test analysis

indicated that their post-test score (24.41 + 3 31) was significantly hiSher than the pre

test score ('2.04 ! 2.43), but not significantly different from the learning retention

score(24.78t354)atp-va[ueof0,O5The5tudents'satsfactionsurveyrevealedthat

students were satisfied wrth the inquiry learning activities at high leveL'
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6r]rs aurotoflu u1L! qn1'uJ5 Lv}Jv50 n111]iva nt r u itlt !:u u n9ln11!5v Lo L! Lt [utl0.l0u

a tl r J ola,
v5oaorunr:nl6r.r 1 uSoa Srrn'rnrr'turj[avo o nu!! n1:ai'r:'] a duv'r ttavil!i1! tfiodrl! d

ni:ai1.io1iilflvil

t.5.2.5 rjunr:rl:vuiusra (Evaluation) lf'rjnuiould:c!firfrfnGuutrfiuiuuifr'r
ec,vs)q

rirun:cu'runt:rLastJai.rafl tvrotllunTistll0a0!n11rn?1 0nfl 0.llJ0.lo'l'l1.ll11Lo [au[vuntlul.l
. ,A eJe Y

loatnt1u14?0llruuantUauunl']lllt{nuuasnu Flo 0'll6u'l L1,i5auna! {nisu'lun1:ttau

na{1u oilr1u !:erfiurJit!1r rfil16ruavalJ drti.:iflrgur1vl6nulv!vr?u1firj6nni.: drrdr

vlnb!-vsova'n r1:uautnrui r!5 u! rvLt r.e iLaL elnTu t!:ul- tllLL A',l^1.11[urJn!e11!ltolJ

- J ;o -1.5.3 AdUqflOvl1{n1t15UU v}11L0I nuLLULIlUnt:U1"!qQ1nn15vl1LtlJL14od0L1ot'Jd

- : - , J - { -,j ^ r - . .i
iilJflv\ov1in1tt5tuit'r'tlru1fl1aal 'uLlri el.J r nu1!14 2 t:0{ :ulJ1J:1ln1u!1-{l9uttauan? vl

i.10ua:1.tlru
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1.5.4 nslruu6']1 n':?1ulJo{n?1uf; raulafir octtuufiloiornnr:lirullvoaoliozua

a-rqndlrxnr:riuuitriyrorerrani du!-ou!6nurflfi 2 r"6ol :vtldrlnrarLrluriuravdori rfio

riaur.irutrlurdr ao iu
1.5.5 arTrfi'tuolosianr:,i'ofion::unr:Guuf; r,tlru6l nrrilff,ntutollol{Guu'[u

t A 4a aa w A

n1iEUuaySlAlAni tior ryUlirlnrellquU uava=ni zu t5UUtoil.J L0 tta vntem0l0:u110s1Jl! rt

X ' , tr 'i -iv
a1xL uau6',o{ n15!frri6fro n::lrir" .l oul{ao[uoi d{ao [001nu!!xF n?1 1'{.1110 !QfiA n15[5 Ul.J

6rulluunr:aoutttruf,utaiv s riu Go.: :vlllti1{n1ullllerjuravd'fli

t.5.0 rinr3trun{ tri{ (High-achieving students) ralrafil finr,iuufifinvuluaol riou

d,,.i,J
L5r uLr1fl n'rertoe L!'tnalLLLL itLl-Jl.J1Fl:i1u

t.s.z rTnrBuun{! 1una1{ (Medium-achieving students) vlrafir rinuEaufifi

av$uuao!rioutEuuoei:svirlrirrafi u!r na!a'T uuie{t!l-Jtl'lFl5fi '1l.J

t.s.8 rinr3oun{uajou (Low-achieving students) urrrufi{ flntiu!fifinvutluaolriou
i,-l

15uuu0unl1n1toa uaua'lutuu.i tljull1r':s'lu

t.o rj:v1truifi nrn'irocleiiu

t.o.t tfin'nrurgr.Jrtu!fl'ri0'onon5:]rnli6uuiR!!e!ta1Y]1'r'liYU'r61anilur*ol:vll

i1.inl0 r.luulrauaa? tutlu?t'tiv]u1fi 1anifiu!1u :s6'u{uriouuel'nurtJfr 2

1.6.2 r,fluuutvrrrirr,rYlng{aou1un1:d1i6n1:{'on1:Guuinrur'rllf,urarv 5 rYu hJld
.? - ^ "! ---.-i ,r'Lun':i'onr: riur"rli dou h Li ov1l t 1111u 1r ^ a r:ltu0'ru 

"ta 
t 1fl10Lr 0 L!

1.6 3 r{luuurvrl;irvilng{aoulirjr6onrr-aou Brain helmet hJrJ:nlfftunr:Gounr:

aouriot!

1.6.4 dlruivr'r{nlif, !ta1v s riu hIld"lunr:{on1rGuun156ou1ur.i'rrio6ut tddoir]
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[o n d 1: rra v { 1ua o'r,fi rfi u r do.l

< -- J J -n1t Frnuli0 u rytoyrruur zua a-l qvBrr I nr: 15 ou nrrlfirry{r Fl?1 n{11u111.tfl.1:rituua v

nrufilnoloh"nr: riuu Gor :vrlir r n ruru'tvduava'oi rorrin ri uurvulio urn'nurilfi z Iou

nr: io nr:riuuirurlf,r uar v 5 rYu o-r ro nar: uaclr!io-afi r6uldor6lrir lauont:eiroilra'rrio
, \ ,!

Fr0 Lllu

2. t nr:6'onr:Guui
a ) v vd

z.;z n1:t:uunliaouyttLJui.ltSuur!u?i.tfifu

2.3 n:vlrunr:f,lrats 5 tiu
-- i J

2.4 .t'tu't0uyl[nu']fla.r

2.5 n:oluur6o'ilnr:io-u

2.t nr:{onr:Guui

nr:o-onr:Guui rflunr:cirayooo.rrin': rrir.jrun:vlrlnr:fif,ntjr lrL"ltjrflurfi urnr:uo n
,t

o'rrunlrlfuasnr:lro rdrrvitlu ovufitloi'j ^ifnn.: r'nurva ruvi^l'[6'oEt r anr^lylru ro^1{ir

o{u

nr:i'nnr:riuuf 6o n:vr.lrunr:rJfra'rviilri:vra'jr.:{aoufi'l{rEuurfiofioylirl#frricrurfio

nr:15uuforlinqrJ:yarritolfraou (lrarivrura-u:rtfigrlauoarn:oj 1r.vr:su:r:rtrJfiui,

2553; Moore (1992) lfiartrylruir nr:d'onr:riuui 6on qfi n::lrorlnoaufirfinurarl
i cv-

tTa'Lri!nea6ulririonr:yrqul^o,ululrnd'ruod,:r,6rdntnrn arrjldir nr:{ornr:r:'uuY 6oi- -----n -
aa,

n1:QOni nl:!n1:t:uL:zulunly!1Ln]:y:0 t0e'11 .l y ttlut l:c1uyl0oFrl'ltll Q l ni.i a0uflr.l15 u1.J

) q vv or 0lutJ,l u1r! I u a L ir a d 1r:01J 0,1.1't5rtuLt 0Ll{a}.t!:6u

2.2 nr:Guunr:aoufi niuaiuEsurfl u6ir6il

L1JUn'r5non'tr:uunlsa uyLynl''rltd1q6uaLzur:LL f, I tf,5Ll Lyzu rl LL5 n n.5 L u5 01[ m! !0 1

ri uulurB o.rfia o ondolrl'lnrrr:aur: o Lrac nr rr eiol nr:ro {rl! ro.r uavlpirYelurfi'n un rrro r
, c;) - ! c, - idnurorodrlrfrufr 6r uur6onr:d'onr: frnuri rilluur6ofrfi:r nqruo r n!itryr nr:finur ruay

aty- , . J a, iq us
vlnun n1l tStjuSFt'1{ .1 y Ln ruul!10u1{0la tuo.i u1?u1u uas tuuuu'tyt1{ytLo5! n1:fla0u1'tn
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aMr0ilieu!1riG uulvlfiqrua"nuruvsrr!fr0{nr:oeirl'[daa (r:vriyara'au:rirra:rtuniuyi,

2555)
a ) v v- d 4 e.evdn1:mu!n1:40u11luutr: u1]uludlne t!1"rru1n1i0on1:[:uun1:a 0uyluu Lya t:uua51.t

|4td,a.DnlltrfLu! $asa{!:vdutiLyriloanr:1t'n:ylrunr:yrlflrgryr (n:vlrunr:6o) n:sulunr:yrl
#ror (n:vurrnr:nrirL) uravl#firirlfirlfrflir[ui5uavfieiruirrl'tunr:riuuarrr:ndrnrrri1tJ

r.l:yqndl{td Ieufraoufirnr.l rlr r{h#drlr anr rrasol n oiorl:var nr: njnr: G euflfiriLiuu nr:

oio nr: rS or nr:aoufr uil{ri ol r[Ju;ir frry do :i'olria o o n io.: fii or rr aulo oruaur:ouav
n'l']!ouotLun1:ut0J1nltn11!5 L!ri1da:alt10't.t 6) Ltya1nualux5fl1:aouya1nya1u u ai

v.n'l'r!:a1 1tnYleuLJ1!ruQ'r0u't{ualnyaluno wl!fufu1 t'1l,yt,i rl_tun15ioi.Ja0u1iya1nya1ua5

(nr]1,!l.J5 rotun!n, 2550 )

eA e ed e, " - ! - ,

n150on1:ttuu:11tuui.tt:gut!ua1ary!u tJ0uya1nya1u15 rtu

(1) nr:Guufuuriarioiuto (Cooperative Learning)

(2) nr:i'onr:riuuiuuln:.rair.:nrui (Graphic Organizer)
i o wv-(3) nr:aourfr ohirjr5uuufi nnru6oi?!uoo (Concept Attainment)

(4) n^: o'onr:Gul"i*r!F!.aryy^Fr1 rtu; n q -iry Baseo)

(5) nr:o-onr:Guuiurr., n',r, ou (Ask and eues|on ModeL)

(6) nr:tonr: Gur"fd'lu;rJ r"ufi r-!1 (Ct PpA Modet)

(7) nrrd'onr:Gauiuulln:':.:ru (Project Work)

(8) n110onl:[:u1.J5o?L:tJrrl1-nrr15uur[]un (.ear ning Cett)

(9) nr:r"onr:uEuufln aldfion::rhuydrtltu (The use of Comm u nityactivities)

( t0) nr:o-onr:tiuuiurtrvoaor (Laboratory Method)

(1 1) n1:6'on']iriuuiuuuln:lnr: (Project Method)

(12) nr:ionr:Gouir,rruivoraraoi (Scientiflc Method)

(13) nr:{onr:6ulilounr: *rifl ryvr (Problem Solving)

-!,2.3 n:su?un'r:durd'l; 5 ru
nr: riuunr:a ou6'r u n:vlru nr: f,t rarvrarnr rririluiSnr: ui ur"ififir.J:s fryBntr'[r.nr:

o-on''rr G uuFvrulfi1afli (Schwartz, Lederman and Cra*rford, ZOO+I t'rrin nr:6nryr16rio n

i6 n r: a oulou1{:! url St,arvvr ar rr:i,orl{var ufi o r.n rsir : flr"hjtrji'o v rt.u nr:aolutr
a! ta1vfl1.iluu1fl1aFr5 n1ta0uuljlja!a?ua0! a1! n1:a 0! ultlJua n:fl1i4! t6'tsv1nl1!5
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x 4e(5Ls) n:s!?!n154!talc 51Ju Llugtu 01nn,t5ftnu1n1: [rn?-]!14tJ1Ul0.:n1:AOUt[!!d![a1y
9 U U!y10?'tl]l 10i!nn15qnu1[ona11 L10u,t{600aao{du rl{t

rirlt:hfiuaro (2549); yrior nluuvnrrgori (zsso) nrirr.ir nr:Guuiulrf,r uarc s lYu r{lu
dvl.|9,dn:u!'tufl1:aqflnnii nl:t:uLJ!u.tLu ri ul.t ua.t.ty1Ft.t,t1]5 Fl.t u on] to{ 6!nirvrrir sto! 6r e!tl

nuuorodrll:vtrr l,or,iEnr:ruavn:vuunr:yrliyurqraori 1#{Guuli6o fl n!fr rifi ralvnrua
,i.

Lou"!{riror:-rir r. rfi ol'rl r!:y I r ay^ ir q o!y:'odoa:t drn olriuoudlr,ir,nrtLiy:'orruryr l'lu
Avnr:r.nLt!ruv'rvrrrnnorolrrLror 6:ov'rir rlri{r:- rrlir. a irl qvilr r r rr: r,5 r.r"a rdr. rtir"16ulrn

{l grr-fid o't1i:6u (2555) v:vli^ nr:iofion::l'r.:uSLunr:aour,lrFtrars s rYu rir.
ae4 I -i v ! I ov_ -n1:aoLvti.rtl b!no iulFr't'LJ:Fr'lunur0 { Lquvn:r{JLzu n:vciu tuuvrH"tvrrr rfrohifnr:-uuld'a.:

A ,l.vo v j d. -iLJ01Jl!A0:.r ttaU LO:!n?1!ltJ'tlJv]1'!nls!lun1tfrmutol [olirnr:durar rirmol rrynuss-lrt]uf,lan
c v o rl c, v)a - y

a1ntu LLnlto'ti{t'tgtytl Lun?1 tl]ut uoilu5rr.tniuur:re nr:a-lrarc 5 t'u rludn:UttLu
) a , !- d1{LW0in1lL:Uun1iA0lJ9t1}r11qUlnrtA51{Fr't1!5 (Constructivism) frrlnu5ullso{ora-ldr.

ralvui ail:toer:?aao! 06! r u ttasdunirlurrafl n r:a:rirr 1fidornr:finurd?un1iu1r14ozua
- vq ja - ! -l.J't00u1b 0uytl L unt:uurnon't't:.trtj'tL0y!a?1r.lylI1uou1iand.i ilosarrLr:naSrtrilualri

n1'l!;ro{finL;u! ra.i (ao1!'ud{ ra3rln1:aouiytul6.tafliuac rynlt-rlau', zsso) fi.ro.lrinrrlii
arr:r:nr6r-rir.tolalfluar:orloiaL^iL'nr.r1L rirr:.ldurirlryvrloirfiopiorroo{r_tnrl.rr:nj

talr1&y1_J1 (1'\]01.t'l !yn5A0!yt1, 255 I)
-&-d'.rriu6ra1rJ1dir nru!'r!n1re!ra1v 5 du vrlrofir nlu!x!n1raoufirl,:niuhifnriolLi

J o - : . )unln?1 rfl13[ra? iy'tFl1001Joluelulo i0u1it]tyllJ ryrou,l}llo6!.tuairir.:1frdotrr:o-nu1 '[ou

e-!
nJrtlurfru':{n:vfr'u fruuv*uryrlhn1:finu1lraviorsriurJuya'rdun{ryr{oralilririnriuu

- & ) qvu a
rlr u.r rynuL tlr0Ly!nr:uu[on!y'tfl19.0lJo1Ln1:at!ou0fot05lnrln:s!tunr:yrr.l

iuurnrami rfrorrflr.nrrlffifin't'r!fi!1ur.i1un:srlrunlrfltdd!y1rirflo!dru0r-rror oruffltd
tiorLfiosr-rnr urrl?ulu uasalxi:nd1n?1lit!!:vqno{'lftlnr:r,rffttflrgr-lrkioir d 11#

-4.-!tJaa!flvlE 1nfl 15t:uua{tu

2.3.1 riunoun:yurunr:f,urarc 5 riu

a n r l-u d r r ai r n r r a o !i yr Lr l fi l a F i u a y ry al !I a A G,a 1 yt.) (2 5 4 6) ua u a r uri lJ.r

f,rivrar aorliua'.:ra;!nriao!iyororaniuavunaL.IaE (aarvr.) (2557) ld'nejrrn'luriav
Y "-", ! - )
rur]0uL19.i1.J (n1llvr 2.1)

(r) ;fui 1 nr;ai1{n11uau1o lflunr:rirutr;irvrrBuuyioGorfi al'lo 6rororfi o

ornnrr:Lara'uu6 on?1!a!1oro.ier-?rin riul yiorioornnlioi!trunlulunei! frrciafiau'to
i. - - i i, - c. a .;) v- ;

aL100'r0 1n '']n tym n1t ruynla.i tnq"Lu0 u Ll"t't{r't al1ju y:0rlJLm0.t11r1lo1lLL{rl!n11!5rfixyr
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rvflnr:n: hid'unirzairurEor ofir.J:rolvroeL aui4u'r tdunr,:'hifio iaoorln:ru airr
f,, o ),

anrunr:ni/ityurfi rjraulo fr r"rara'u ulanlo

Q) ;luit z n1r6i'r:?o rauduo{r rTnG uu:rr:rlrio4aa r:autrn v:'orJ:rngnr:nl

oir.rlfiriurJ:vr6u'r'r:rLrJLJri'rvuolnl:rir:rosr:':oaor vio oo null nr:noaa r rra v arfior.lfrrjfi

tt1-l 6.ttnn ''l9r v0a0.l
,-. & ) - -1 .{3) fluvt 3 nl:0n!1u untiuuull,0r.ravlL0olnnl:a1:10 voao.i }.1'l1tollsv rtl,]a'.a

. y" , J Iailtr,auoi!ilu SorLri'rrir rauoara{rulu:l utltlsil'1 1 6torouflu;r.Jrro o'ri'r{ unutJ-{ Ioufi

n1:d1{a {axrili!:uno! n1flfi'ruerzuaa ru6ar a nr:a.:{oa:rjonsio r rdofioloi fiuonar:drrir

ttavuanilutot0u
- -. I ".-:(a) riufr q nlrtu'ruoxlr.Ji ur.r r riluriumoutjoeldo"li

(4. 1 ) n 
3 

d'o fi o n : : r vt a a o r u n r : nj rfi ohirin tE a ufi nr u f 6 n ;fl .: 6u uB o t u 1 u

nro!n?1!6onilrduraio16orLlurarrrit6rldnrtrflvriraiodrhjeinr:finurdunir rnao.r

- - i -, Ji
L1'{}r,F't.l n5tttn1v50r1!0nl:"tt.iolFtl'LaqLvLLv'uotQLrJltu tflc'lllLvLnt:uutoLaLv:0

. r;L - - + ,-iqt-
n:sar r Lun rt!:v Lovi 0rll0L Lu ret l.r:14LFrflLF J 

' tr5,F L

(a.2) rinrEuufi iirlirilufi on::r tdu oB!ruttactulun'trl;rfi rltfi !fi nx1!
- ! :i r viva - ! -

astounr]ln{u unanlunl: a'r0u'l{ 051J1u tto! tu':n'11!!vlLoLlJu:vlJ! ant{v:04!!:ru}.]1n
! " v4r"l ara A e d .4
ru[u:1uas[duo 1j'rt!an?1 ! Lvur450n15!:vunaalluvlLo !u Lt tuL:0.i01rv504n1!n1:ru0u"]

v 4 oq ,

v5ofl5r{n'l0'r! Lv!Lrasoontt!!n153i11?0 oLJv'l [asl1lJ51].ltYt0u'r [! a n11fl5'{F]'l'rt.li 114}r

- .v e
( s ) "E'ufi s n r I ! t v tfi r-r 1#rin rE u uloir v 1tu fi I fr triui u u ir'i'r dr u n : s I r I n r : *a s

- J c e e'i\,s
zuaaAfl rfrottlunliFr5lna o!n't1 o1't!nnn 0{tt0 ia11!?v Lo Lg u [vun t: uu Lol tn:1uv'] Q1:6u

.)u)V
ruanulf,uunrr!f6lriuuavriu 6qfior:rur'Lri:o!no!i'in:eu1un1:ttau a I1u ofi!:'rtr
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|.
lJl.lal t:? lnrf,ux'l

(Ixplor-arion)

i irrJrr D; L!,1r:1rr rr r rirI

( Lrqunr Cycle)

riu o ir rar rn: n.rdo o; rl

(E\planation)

n1fl fi 2. 1 nlteu [a.]c s rYu (anrullri.rrailnr:aoliyuralaniuavrynTila6, 2546)

ao I I2.4 .r'lu?QU [nu?fla{
. d. ^- ! , i , ;; v
0'r n n 1 I 6 n ul.t't u't 0 u y n fl 1,t ! I u ryl fi tta 3 Lu! : 3 ryr 61 i I h u r { o I nn n r : d'o n r : ri o uf *l r-

=-. -- -lq ---4--- , < ! ia![a1v 5 lJU L!n1i gJ.ll.J1rJ aAU qyl0yl1{ n1: Li u1.J?t,]?r U'tfi1afl i Ft't,tllo.t111_J111,1fl15 t5Ul-J Ua s
.-:

a?M1.i1'! 0 l0lto.lLJ n $uu o.tu

Cardak at at. (2004 )kirirnr:finu1 160i islr!n1tl ariulJra'oo tolfnGaudr.
d .,;!:vn!frnurtlfr 6 uac A[i abdi (2014)finurruanrir;uuiyu1fl116e]itolrinriauil"l

r.l:vnrfi nurilfi 5 Iooviraor,r"i irinr:n nu rfi adrt-afi rfiu6 o fi nuraranr:oYonrrr;8!n1:
-!,

fror.Ju1r!A! rf,'rs 5 tnr!5ul ufr I I frr., nr:o"o nr: rirrlnr:a ouluitriyt raraoi[!!6'.i 16! (n1:

01rttavn']:ao!) 6.lzuanr:uoaorfitriornyrs{ao.:.ir!idutdzuaoon!rturru?yI1.: 16uxn'lrlouyr!.il
, )\ va - y l - j ,narlfrLdi!n'r:aourtl!A!ra'ts 5 ri!riufinc uuurofi a al nir na'rLnrl nlfrtdil nr:a ouur- r-

y'- --id'u6r odrrfrfueir6'qvnlafi fr fi :voil o.os
-Y- 4 -- ;.e<

!o nal nidil.i'rui o-ufrkifr nurr.J:c SyBnrntol ruzuu nr: io fio n::l nr:ri etlidr u:r.J ur r.t

6rtarv 5 rYurfior{qrurzuaa'!qrduavnrt:rillrarirtorrinriol oi.rd rhlt fnfiuaro (254qId
-lJ,r{suuruzuunr:donr: 15uu5uurid! rarv 5 nTu uSol:vlurir.:1'[uirlnrurra vfinurnrrrtfilnolo

J - a a,)
ro{fnrSuud'uf5ula-nuriifr 2 fllir urzuunr:i'enr:riLuifirj:c iyt6nrvr 88.17l8c.70 nrn-ri

!:vfrlrSzuator uzu! n rio'o n r: r;0!; ryirfrl 0.7544 lir'l#rin r:'uufinrt:rirtvflrio aa s 75.44

*a v r fi o er - ln' : n o'to o q'h" : r 6r, r r nfi e r 
"qL 

r" d r" rYr- 
" 
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3.4.4.3 6nu1uu?vr.r nlroo n Lr!! ua v0.ra o f, o n1i aou r,fi ar rirln:laiinaro.iro.:

l.JUlrU

o'') u

J , 
" 

.h ".v L
1) ?,Lal1. LTI!a1nv!'r nnLuanv Ltr [t LLa )

z) uriududrutord! a{fi o o n r!!uavr]iurir ahfia

3) uviriaor-rr!:u 'r 2o rrufiL Fi fildorntotuau16n flddraolrirr.
, .j ,- v c

arutorarotarul4^ ufr orLForirkia'uv5r)

4) nr1 2 udlylrr

5) r-n:rir uao{rq fi n:ttd1r 1 rtil nr:tri8u nr:olnfiu nr:r:roir nr:

uru'lo n1rlo

':i
3.4.4.4 n1fiuoa.in!runo!roiaofl 1raoula5{ail.:ailo{1Jo{lruuri 6fiJ:snorhj
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3.q.q.5 airra'o nr:aouln:.rairraro rto lrLuud loud'riialvri'ir Braln hetmet
dl - tr J. - J q &i -iov- a

tuo {01nyrQ15fu1A i t 0 {'}1u'D]'t Lt LLnl:traF a 0fl154 0u Luo:.:uttae tfl 0 L1l!n t: uu [o30 nnl6vlvl

n 1u1o{ nqurvl}.rtJ1fl lJu

")3.4.4.6 Uldonlia0u Brain hetmet
, ;- dv

nruuuUl LualuvlU i!10!n tantrauu'Dr!t1J!: rIn Lt

I u ! t) a J
va:1{1Utau001n15uvl1..l:nultll0lt0

3 4.4.7 drf,onrr6ot.l Brain helmet u rl;!! r{errr:rir uuvdlto 10101:dfi!;nu1
;6v;

L1'!A LvA Anl:a0U tsrain helme[ 1]Fltl].r,vttyf,].r

3.4.4.8 drf, onr:a oL Brain netmet filoitjirrl:iLLfilfl Lrdlhroao fl dfi'lrin Guu

tYurTourfinurilfi z fltlhin{r:6'rotj1{o1nli{60ud1uvr:rtL4a (tiurrifnurlua:1vf) eir!a
, d ; c' r a l- -

11:1UllA d1mofl!A}j{a1v',t5 {{14',:O0LA:ltnlU t.ttlLL:{L:UL r.J!:lJvlLnAtnL lnU Un1lfinul

2557 ,i1\1r 5 nu F:liao!n11! rvrrs a ro iiaqfrlduav rrarrirfioaiil flfuurfi !60 n1?

4p- ! , - ""tv
2 vu1vu1, [tr]o8u6?u10{6 0iailLL?i!u xnnuton eto [o Luotlas traM:nFotl Lo alu

Y - "".- - c ;
n5{ i.rli1Lr4Un L5uL [r rxal [un1ivl1fio nii!a0u!1{u']u 0.rvt'r 114 L! taiQa'l! t1alv nluuo L/'l

3. .-
ta! n115 a{u L1J1J :u1J :! tln !t

3 4 4 9 U;llliu,riltlotnr:ldui nt14! (rvlfi ufi nt,r ) Fo:oL lIql {vtl1nfiudon

tLas LFl trzuutl.J6':1.r1]0.:arJo{vn1!

- ..i
3.q.q.t0 iorirfionl:aou Brain hetn et frlirt-: rudrrE uriouri'lvro 5 to

dryirnr:ririrn:iuroifn[iu!#l s na'u niorlrirlr]voao{fl!nd!eYrodl{fiAnu1 (n1ntJ!?n t)

3.5 n1:r'i'rriun'r:rfi u:au:rudoua

rJnnulolluunlivroao{n!unGuudlriou finurflfr 2 nrnGuufr 2 flnr:n'nur ZSSZ I:rriuu

!luvrlraulFtua olLno !a {alul: 0.r14'rflo!a:lro'ru o'ru'lu 2Z nu iriuoou o-tfi

3.5. 1 voaouriouriau (Pre - Test) lun{roTrodrsloulfiinriuuriruwvoaoriorn a

-:a-rqv6nrrnr: Guuiiruru 40 to '[{rrar'tunr:li1u1J!voao! 60 urfr ur,nl-nGruoonrflu 3 nd}.]

{ a ad , ,'
F1U Fru tt1.rl.J1Or.J A A! q11n111{ nlt t: Ul.J n 0 Ur: Ul-J LOUUn t: Ul.JvHnu tlul.JU0 U n1l nl tAaUA!41!

;3rit,rir!lJ!1ainr! ouoo'tuna'ileiou (Low achieving students) rin ri uryr'fins rrur:vra'jr r
,i,J

rir tad u !r na!druri u.i rlull'r0r:6'ru os o ei'tlndrr.lrunal.i (Medium-achieving students)
..j- i , f,

ua v{n 15 uufr!nv *uurr n nir nr rad 0!? n a?! ri u.r lllr.J!'r Fn61uou o d'[un eil r ril (tigh-

ach ieving students)

3.5.2 riruiunr:{ofion::lnr: Gulflouldnr:oionrr 6ouiur:lf,l uarv 5 rYlnrluzuunr:

riuuffiaSr.:1{dru?u 9 uriLr :'til 13 i'1h{ nrnriuufi 2 tlnr:Fnur zs5z
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3.5.3 floao! d{Guu (Post - Test) lun{rn-rodrr lnalrlfin Guulir uluyoaouisrrua
-d. #rqr6rrrnr:riuu o'ruru 40 do ldrrarh:nr:ri1u!! oaa! 60 urfi

3.5.4 dr:roq':ufi lnohto rrjnrior.lundr:oirodrI 1oul#rinuiuun:on*lrrir:ronrrr:

fi{ olosionr:o-onr:Gulfulrf,lrarr s rYu

3.5.5 rfior':arr'iru1L 30 ;L voaorlva'rriau (Post - rest) 5nn{l lun{loi'rodrr loal#

rinrEuulirruuuyroaoligr.raa-!qydyrrnr:rEouto16u (aa'ldouav6'r16on) dru':u 40 rio

ldrrar'tunr:rirrur!yoao! 6o !rfr

3.6 nrri ra:rsririou a

3.6.t nr:iraryddaua
4 A 4vq-r.- I -!!un1i?tn:1vt4tj0uay Lo tl?0u tn!n1l?tnllvy,u0raFtltl{ufl 0u o-.iu

a.6.t.t drdoXa filoior n nr:yoaor'[{ullyroaallri rn:rv#rar rirnr r! u1n (p)

uasyrrirtirurodru,un (r) ullyroao!:rudo udr ra'o nrjofifi:vo'rn?.urur n (p) d{ usi o.zr-

" .. &
0.79 uavfrrirdrulo(i'ruun (r) fi'tLrri 0.22 - 0.70 (nlnnL1n a)

3.6. 1.2 d'r[r!lJyroaouiol.raa'uqvrdyr{nr:rEe]ulnn:roli'ncutu d'ld

t) nounl# 1 nyuull

2 ) rr ol fr o'L:"i n or.l vE o o o r-r I I n n'j rvfl : n' I o o 11# 0 o y trllr.J

3.0.1.3 ire:rr#y.o- iooar errafs r x ) *aveiruriurrLuLlr:iru (SD) ro.:
4e : dnsltLuv]lnaln !!yoa0!?o a ar] qyto ]11i nli tS uu

3.6.1.4 ur.Jiul rfiu!nu r!!ao!;or.tad'lqvrdvnl nr: Gu!isy'j1.i riouri uuuasud,l

r:'uulunfrr6'rodrl lqu nrri rn:rvripiruafi firirfr *u nril6'r o drlhi6a:voio n''u (Dependent

sample t-test) fr :v6'lriucir6'rgvrr.raAA 0.05

3.6. t.s iuo:rvrinmurirryfire.raduqvBrrrnr: GtuIou'tdi6 nverage normaLized

gain

1) itn:rctirJa:ru#ol (Ctass normatized gain)

2) itn:rsliala:reJou (Singte student normalized gain)

3) i ra:rvvlaa rr-l:'ar.l lfr ar n{r lrit n{l!rlnarl ruavndrLejou

3. 6. 1. 6 tli u! rfr 0 ! o v [1.]uiq n'l rln ry ur r I n r : rB u u: v y'i rl n v ruuua o ! in rJ a

-xarqrBurrnr: riuuya-{ riuulrasns uuua olya-l Guurirutrludr 30 iuuavlun{lor-r o drl Inet

n1:i rn:'ry140i'ruaddnrfruul nrild'rotir.r!"i6a:vrioriu (Dependent sample t-test) fr:vn-r

riudr6'ryrr.:afifi O os
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3.6.1.7 dlnv ulJlrr-onrufiln o1o rionr: uiou *rr f,l16'rs 5 qit-lr.J1i rn:rcflo uur

riruaFu (x) uacd'ruuiurruur.r'r0rii'ru (SD) Ioariryuorirrafial{ 5 : s rYr..r tunr:urja
, J -t

€r?'r1J14U1Un1[OAU n?1Ul\.:Yl0 L0 r].:U

rirroa'u 4.5 t-5.00 utjanrruir firyro'[orrnfi ao
,;pllraau 3.51-4.50 u!an':TL'ir fiwo'torrn

riruoSu z.s t -a.so ur]anru'l'r firrrolorlrunarr
,l

rirrodu t.s t -2.s0 ulanrrl'ir firnoloriou
';rirra6u t .00- 1.50 *lanrudr firvro'Lorioufrao

e.o.z a6fi fi1flunr:irn:r;ridola
-^ -Y

3.6.2.1 d0Flytln']L l0r,n

rl iotl, (Percentage)
,)

2) rirradu (Mean)

3) druriurrrurrn:orl (Standard Deviation: SD)

3.6.2.2 an61un1:vrrirnrtLdr':yrirvr.:nr:6uu Norma[ized gain (Richard R.

Hake, 1998)

<g> =(o/oPost-test)-(%Pre-test)

( I00%)-(%Pre-tcst)

J,
1,110 <g> ttllu Flln11! nt'tyu't

0,6 Post-test rryru pi'riouaurornvrruuaouriouSul

%Pre-test uvlu d'riouavto{nuuuuaolua"{Guu

(.32)

uu.jr:vnir:toreir Normalized gain oonrfl un{!'[drfl uatr:vd'u d'tfl

High gain rflu.furEuudlsilrir <g> > 0.7

Medium gain rflutsuriuudkirir 0.7 < <g> > 0.3
z. !, - *b

low garn rtlu{uGulfikidr 0.0 < <g> > 0.3

a.o. z. a afifilr*trIlllnrla:1i a o! n nrlrtorioiorfio

n r :i rn : r v v r n *n'', n r r o uu u r r a o r r-o 2 a a-r q r B vr r l n r : ri u u 16'u ri

-i-nrdt n':traoondor:vr,rir.:rioaoufi'loor]:yalrinr:rEuui rirnrrlrtoriu nrnruurnrrou,as
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nrdrtrrodrurunuavrliuurfr uloruttonFir.itornvuuuaolriorriuuuavufi.:15ou ovLruuao!

. ydlriuuIavocuuunir].rn{yuvn.rnr:riuu lounr:lrerao!pirfr (t-test) 6'rull:In:il
nor:fi r rnoidr rio grJto.:!n:nj r.J:airgrru (2550)

. 1) riro-tfinrrraoond'0.::cv'irldoaor rYrlor.l:v ar+inr: ri uui viodr
(lndex of ltem-Objective Congruence: IOC) 1ou1d4n: (itd rirflr, 2550: 65; d.oaoo.rn

d'lu arauo uavdrnrur d1 afr,2539:248 -249)

o3)

rfio ln 6o rua:rrnv uruuorrrL6n uiuto rfrrfiurtrrl
o 

';r\ A0 Q'1L'11.r tu t'l L 1t 1fl,

z) rirnrrr16orTu (RetiabiLity) loui6rLor4rnoi-itriof,u (rt: KR-20

(frru aruua uavo'lorur alauqt, 2538)

11roc

rlr(rn= 
-l

\k-l/[
oi-Fpq)

rlor )
3.4)

J - -d, .j
llJ0 r" Fl0 n 1A ! !: u d vl5 ttv.i n 1 1! tylU.l l0.l ttlJ lJ 11n A 0!

k 6o qiruru{oaa!

p fro #odru'rro.l#o orn ntruriav{orirnrl

q a0 AnAlut0.ll.,Jtl01JtJo LUttflaY10n10'l! (q = I - p)

!o; n0 n?Utl!lll5lUl0.lovttLJUA0!vl.ll4llo

3) rirnrrrurniro (Difftcutty) talurr.rvoa ouiozuaai'r qvrd nr:

irn:ryrl nru o rn iru riunr:i rn:rvy:rodo (:-ndfii ,u,rrrlo r, 2554:72; dr.:6rorn

aiu aruurl |'tavd.:nru1 a1uufl, 2543: 96

R
n=,u (3.5)
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d'

rfro p 6o rirn.lrlurnrorrjorirnururiaydo

R 6o sirururifirroldari.,olrrirnn

N 6o rirururirdraoryrr.ryro

q) rirdrlrolirruun (Discrimtnation) 0orLurt: ni: Infla, 2549:46

01.r0 {0'rn uur 65a3o'ro, 2545:90)

.L'L
): ,:, 0.6)

J-o,.tt.lo B n0 n101L't001ltun

u 6o iirurunu:oli (ui'oao!i.ilurnruei) eral-on

, 6o drlrunuh'f (raioaoltriairurnrue{) ao!nn

n, 6o rirurlnlio!5 (uiaao!r.ilurnrui{)

n2 fio drrrunutrif tuioaoulililrurnrud)



Uilfi 4

^ 19
HAn15?[n:1vilfl4il4t,

-v .i v - a J
n15?0 u rYl0yr9!LJ1rJaa!qyr5yr1.rn'r: t:u1,J n11!n11yu1yl1.: n1: t:uuo'tu aa q116yt1in15

tiu! n'r'r!o{11LJ11r.in1:L:ui.Jrraun'r'urfiorololtlnr:lEu! rSol :v1.r!ir.!nruil!uriuasdfli Iou
- & & i b-

n15 00 n1l t: uu5 L[lJ!a! talu 51]LJFr5{U 0r1n g10U1r61J0ruan1t? tn:1y141J0 A10{ nA 010U1.i

i,"u^ zl nu rl:cnollrdru rin r:'ur.n {r: lri riirur r" 5 nu6ortruiouas 18.52 rolfnriuu
fr'ryro ndrlru nar.:i drurl t8 nu 6or{luiot- ay 66 67 uar#r G uundld oLfi 1;1L?L 4 nu

6oriluiouav t 4.82 t arrjn Gauvrtrv:-onrr:rir6'l rirnohi

+.t nraduqvrdnrlnr:Gau

4. 1.1 nuuuurua#lqndnrrnr:Gtruriouuas 6'{r;uu

rafirornffii'ukirirrfiunr:aou rituuaunr:o'ornr:Gauiruuuf,lrary s cY1.J ir'rurt,r

^ %vhyo - J {9 rrfiu rJ?Q U tovrl nl:!tv rtrulorJ a a Qyr5fllnnlSsSuu [oLLttt1-lJ]1od0L?ozuafl qytoyl1{n.rt

riuu tllurtljljlJ:uL ta onn 0! 4 n'tta0n {1L?u 40 t0 nuttLutFtl] 40 6tsrtl_Ju r!su!trt!
- i - J,as[tuuala6!f]yr5y1{n15nuul1.in0u[:uuuayya{$uu Lou LtxSyl{anoo1 t.test for

dependent sample nl'jrruaa-lqudnrtnr: ui ulraa-t Guuqln'jrriourialo eirrifiucird'rgvrrl
--Jaddi:von 0.05 d'{:"r ay,duo'hn^: 'lro'[r-i

or:td q.t Hanr:rGuurfiuuasttuura6uro.:itaduqvrdvnrnr:Guuisy'j1{riauGuuuay

ud.:[5uuro{UnrEuund:Jd'?ad'].tyi{durEuu (n = 27)

Ud
fl ad3.rqlr6yr 1{n1: r:uu n0u[5uu ua.i$uu

nltQau 12.04 24.41

n1t!untuuu'rsr:51l-J 2.43 3.31

t 30.66 *
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fl1r1{fi 4.2 ,{an1r[Guu rfiuuacuuuroeoro.rHaauqvrdnrrnr:Gau:vu,jrrriouGuuuav

r.rh't rEuunrolurinritrun{lrrir (n = 5)

wJ
fna6 6lvtoYr1{n1ttluu n0u[:uu fia{t5uu

,J
nltoau 15.40 29.40

n 1[! u.r r!!]J1n:n 1! 055 3.65

t 8.08 -

er'rrT rd 4.3,{anlrlGuurfi uuff Juuuroduso{rRaa'uqvrdrrlnr:riuursfi ,i1{riouGuuuat

uanl'uun1u luunFuundrJ 'luna1.i (n = 18)

v{
aa!q?t5vn{nltHUu n0ut:uu an[:gu

,)
nltaau 12.00 23.83

n1t!u{tl.lut.]'r0:n1u r28 1.58

t 36 31. .

aT :1{rd 4.4 HanltlGsulfiuunsuuuraesso.rr.laduqmdvrr.rnr:6uutuN?'l.rriourEuu[[as

fia{[5uun1u luunGuunduejou (n = 4)

ed
fla6tlfl?tsvr'r{nltHUu nau[:uu va{t5uu

nltoau 8.00 20.7 5

n 1 [! u.i lLi ult ''19] : s1LJ 0.82 t.26

t 26.63 *
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E ynilriur-l

fa

A -. ' d y An'rfl 4.1 nlraauHa6tJ611t511'1.:n1t[5uun0u[5uurrasua.ir5uun1flt?xBactlunnri dou

4. 1.2 ni'rud'r?l4riryrrqnr:Gaudruruaduqvrdur.rnr:riuu

't tn 51! y:0ua vt0{n u uuLta0! n 0ut: uu Ltay:0 ua vt0.:n u ul.Jua 0!fict { t:u1.J10 {
z!,

rin ri ur.rrft{lnl-irfi Fil 30.09 [av 61.02 flr!6i1ri1r ua u rfi odrtL.ty.tFi1a.]'tr: rilil.rflryr{n15
1 ' - : - &x, x& -r:uuo'rl-Jtuafr!tlyt0yt1{n1:n81111.t"d1_J fl lt 1-11.,t n r: ul.Jyr.ttu!n1t! nrly!1yt{ n15t5uLJo-tu

- i - -ii.rad' qy6y1.ini:LSuurfirlfrurtlu O.4s 6.ro'qirinrurirrr,lriroqlu:vd'lnai{ (Medium gain)

o80

V ooo

'F o"
,E o.oo

t or

ratrn

n1fl d 4.2 n21ud1xilfi1fl 1.rn1r#uuei1u,{adilqmdvrr.:nr:rEtrud,tuunr,tuunna
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arnnryrfi +.2 nu'iririn 6ur:finrrr i'rrvrirlrrrnr: riuuou.tu:yo'Larsiru:u 1 FrL
a a,e Z
6ouUuSouas 3.70 roifiriuuyt"{ralo :v d'u n a rqi 1u11.t 26 nu 6orfluiouas 96.30 *aol'[#

niu'jrnr:d'onr:15eiufuuufr!rarv s ciu rial :vtlirlnrurLuudrraca-n.i arrLr:olirl#rinriuu
!.r-J

riru Lurguoaudmyrlryrlnr: 15riuorj 'Lu:sd'lnarl r!ofior:rurnundrLnr:Guuo'lnrilfr q.3

-:vrlir{n 15uunarrrirfro':urirrrairlr I nr:15 uurafi a rvir rir o.s z ndllrlnarrfiorrlrir.:yrir
- .i .j , - - --v1in1: riu!taa L tuln! 0.42 tta&tn rSuLflaL 0oL].tn?'tr.t 6lxytllrrl nr: 15uuuqdu tytlfi! 0.40

j-- Y ,- -drtn 15uuvr':arunald'o'irloru r{rttdrou'[u:vFri!narl

nrnfi q.3 rGourfiuuarrrrr{rryfirvrr.rnr:6uurirue,.ra#uqvrdyr{nr:Guusiruunnru

na3Jfl'l:ttuu

4.1.3 n?1un{r u r{nr:lirju
) .- - .-.-4 - t

$]0 LtJ: u1J rytulJFly uulJ t0a uto{ aa- qv6nrl nr: ui ou:suirluai t5uu ttavn.].r[.]

nryuyrrnr:tiuuv#lrEuuriruh.l ao iu d'ruafi6 t-test for dependentsample tfrzua oifi

1.00

0.90

0.80

0.70

v 0.60
.5
5 0.50

'5 o40

E o.ro

4.20

0.10

0.00

fa! tn.! nq!!r!na1.r na!00u
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n1:T{d 4.5 NnnlrlGuurfiuunvuuuroeuro.r}ra#uqvrdur.rnr:6uu:c 'ir{fid.{riuuuas

n?'r n.rflufl'r{ni:Guuyd.rriuur.i'tu1rj ao iu (n = 27)

vi
0.Ja6ufl?rE 1{n1I r:uu ua.t[5uu ud.rGuuniruhj ao iu

nltoau 24.41 24.78

n1t!u{tLiuu19r:61u 3.31 3.54

t 1.99

- o- )* 
LL rlrl nfl1.i0u'r{ uueirnqJvr:uo! 0.05

=

G
(D

D-t(G
G

.G

30

25

20

1s

10

5

0

t4a{$uu qirutrl ro 5u

n1rlfi 4.4 rirrodaruaa'uqvrdilT{n't:Guuyi'{[EuuuasR2,] n.:ytuvll{n1iGuur.i1u1U 30 iu

4.2 aanr:irn:rsrin'lrlfi.luolouo{finrEuu

udrorn#i{ukiri1Lfl!n'r:60!n1!uzuLJfli:{onririuuiuu.Luf,urarv s rYl thcri!io
- d z _ < d,!,r a,

zu aa!0yroyr1{nl5[5uulla? r.J']au Loa15l tn't1!fl.lfl 0 L01]0.:un 15uutlrrIS u]r6nultyl 2 IoLlr

tu!!6i1ix onxl!.rfi': otnr o{fn Gu!fifirianr:aourit u ni:[i u!irr!! e! rals 5lYu 6ol:vltr
ir rnrarLrluduava-n'i dro nr:rJ:v fiunrtrfi lrrolo r drr lsiud oirufloo'udrudr 6o e:ytynr.--n

t, I - J ! ; g
n?1!:LOt.l 00Lnluun0n::! a0n1:a0u tu0141yLy luar.t o,un:3!?unlt t5u!5 6o {unau,,-.!

to{nriio no n:i!nliLiuuirra vei'1ur.l:yriurua 6o nr:ior.ra uavtJiy rfiur.la nliriouiva'lor n

3u4onr:{ofion:i!nlrGuui zuanri6nuryr!.j1 fnGulio.rrlLfiorolohdrufloa-orjrrdr dru

n :v!':u nr : rra c 6'ru zua a'vr6o u1tl: y fiur n
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4.2. 1 nmrfiruoloturiruf, oi'ridrrdr

rin rialrirrlrar!fia'ltLfi.:r,io1o0io nr:a oldr a nr: u:- uuf uu r.L a'r uare s rYro ijll
o s o , -i n r d - j , .sufrlJlrln Lnutulj0yt 4 " nt0onnn::! lfiry r5uu Lo!01j9ta5.:0.]ndoo! n:ruu5oto{n5{fry1i1u1u

, :, ,, c v ^ c ;u d a rt j 
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44
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q4 !,
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n. 8 l]ula! fl. 18 L!ln!
n. 25 iurnl n 1 rlrulur-J

! "- , "9. LL?JO:1! LtrnOflU Lfi0u't I Ll

n. ttaaoaQa0{ttaa rl1rJa}.rn! Lt LlJrouln!
.J

t. kino fLr-fra nlriol fiun rzua u,ra^16t lir.
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51{ n18 LO0 n Fr0.1
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e !!t. oolanv!1n > d'tuflc > sro!a5r{ rrdur > srl-roai > yioflaamc

e ".! -o. d'runc > sior:airuirrfialri":oEi > r,taoodror"roqi > yiorlaar':y

ii -r. srarairrdrrdurfrroai > norLanulrn > yaonriload > viorlaarrs
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ta. ln:rairflofiurar:rvar:sionr:el'r:l6inro.:d{fi6inturor5nfiora-aoa'lu#r6o

(i) rv'l:rrtaei (fl ame cett) aouurninlvrdurFalaa (contractiLe uu.ror")\- _-/

t. nour,ryrinlyaiur6rloa (contracti[e vacuote) violr-afirfiau (matphlgian tubuLe)

n. vioriafi ufi ou (matphigian tubule) r!r,i3u6uil (nephridium)

L lur,1ir6u! (nephridium) ry{:lrtad (flame cell)

- . e . ;a e ;
14. Lo; { a:1.i v:0 01 b 1u 1JlJ 01u LLJ1t 0 Lo vrr.r n't 1tltl t 0 LJ u 0 u 11a o

n. vioriafi lfi uu (matphigian tubul.e)

r. ru1,,l3r6 U! (nephridium)

o. aaLttv5tLvdL,lalLoa (contractrre vacuote)

l. tor (kidney)

15. nrinro.iro.irf, Eioonorn16ooovrfi odunrululn:rairrtorlrndao

n. n:vrnryfl6artv
it

1. 14U1U t91

n. violsr

l. vioflaaTlv
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o'r11{fi {.1 n;lruuo']nnliyroaor.rioHaa'uqvrdvrrnr:lEuuriouriuuuas fr{tiuu

(toaou qo rio rinrtuu 27 au)

unHUunuvr

:d
nstluu01nfl 1tllo6ou?69JaAilqu0Yl'l{n']:ltuu

(riodou 40 do)

n0u$uu ua{$uu

1 10 tl

2 11 Z5

3 8 21

4 l3 23

5 12 26

6 14 l1

7 11 22

8 12 23

9 11 21

10 7 79

11 11 l5

72 t2 24

73 13 24

1.4 10 27

15 Lt) 31

76 t2 25

17 8 22

18 15 26

).9 1.6 25

20 12 26

21 74 25

22 11

23 15 32
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a151.r {.1 nJLIUUO1nn',]:1r9d0UlOflA6tlqvl6vl1.in'lllluun0uttuuuas a.:[luu

(doaou qo ta rinrEuu 27 nu) (eio)

un$guauvl

aslruuoinn']rvloaouioaafrrlqndmrrnr:Gau

(rloaou co {o)

naurSuu ua.:[:t,u

24 9 21.

25 15 33

26 14 27

27 1J 24

61rOAU 72.04 24.47

Fr1[UU.T tuu

lt195i'lu 2.43 3.37
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J-f-
9r1:1.!fi {r.2 rlan'l5a16l'rs}ia?1 R'r?14U1?l',l,in1tt:uuolutJad 6l?lovl1.lfl1l[:uu

(doaou qo ria rinrisu zz au)

vt nou[:uu iauas

n0uHUu

fia{t:uu :0ua;

va{r:uu

ua{-fl0u <g> iu9rlJ

1 10 25.00 22 55.00 30 00 0.40 Medium

2 11 27.50 23 57.50 30 00 0.41 Medium

3 8 20.00 21 52.50 32.50 0.41 Medium

4 13 32.50 23 57 50 25 04 0.37 Medium

5 t2 30.00 26 65.00 35.00 0.s0 Medlum

6 t4 35.00 57.50 22.50 0.35 Medium

7 11 27.50 7) 55.00 27.50 038 Medium

I 1.2 30.00 23 57.50 27 50 0.39 Medlum

9 11 27.50 23 57.50 30 00 041 Medium

10 7 17.50 19 41 .54 30 00 0.36 Medium

11 17 27.50 23 57.50 30.00 0.41 Medium

12 72 30.00 24 60.00 30 00 4.43 Medium

1.3 13 32.50 2q 60 00 27.54 041 Medium

14 10 25.00 2l 52.50 27.50 0.37 Medium

15 t6 40.00 7I 77.50 37.50 0.63 Medium

16 t2 30.00 25 62.50 32.50 0.46 Medium

17 8 20 00 22 55.00 35.00 0.44 Medium

18 15 37.54 26 65 00 27 50 044 Medium

19 l6 40 00 25 62.50 22.50 0.38 Medium

20 l2 30.00 26 65.00 3s.00 050 Medium

2i T4 35.00 25 62.50 27.50 0.42 Medium

22 11 27 50 25 62.54 35.00 048 Medium

23 15 37.54 JI 80 00 42.50 068 Medium

24 9 22.50 27 52.50 30.00 0.39 Medium

25 t5 37.50 82.50 45.00 0.72 High
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i-ta
9t1t1.ifr {.2 9Jafl1taln:M,iRXlUR1?11U1YI1{n'l:t:t UO1Uflad qflsVl1{n1l[lUU

({oaou qo rio rinriuu 27 au) (Fio)

vt n0uHUu 50uac

nout:uu

a{ t:uu lOUAV

ua{$gu

ua{-n0u <s> :!ou

26 14 35 27 I 6750 32 50 0.50 Medium

21 13 325 t 24 60 00 27 5A 0.41 Mediu m

!aau 72.O4 30.09 24.47 6t.02 30.93 0.45 Medium
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ie-4.911t'l{ n.3 nvuuuolnnlr?rn60uin ad!flfittvr1.:n1:[5uu a{[SrJuuav a.ioln[:uu

airutUudr ao iu (rioaou co do finrEuu zz nu)

un$uuouvr

6crruuo'rnn1:vroaouioaraa'uqn6fl r.rnr:Guu

(taaou qo do)

a{ttuu raa'rorn riouairuhJudr ao iu
1 22 22

2 z3 t7

3 21 20

4 Z5 23

26 26

6 23 24

7 22 t7

8 23 27

9 23 24

10 19 1.9

11 24

12 24 22

1.3 24 25

14 21 23

15 37 32

76 25 25

t7 22 23

18 t6 26

19 25 25

20 26 27

2l 26

22 25 25

23 5Z 33
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o'rt1.ili .:.3 6vuuuolnnltlrq6ouanHn6l!q 6yr'r{nltliuur1d.tliguua3fid'to1fl [5uu

airu}Judr ao iu (rioaou qo {o rinriuu 27 nu) (da)

unt:uunuvt

acuuuolnnlrvoaouionraduqvrdmr.rnr:Gsu

({oaou qo to)

a{[5uu udrorn riuuniruhJudr ao iu
24 21 23

25 33 34

26 27 27

27 24 24

a1[oau 24.4t 24.78

61rUU.I luu

rl1n:5"ru 3.3t 3.54
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gr'lt't{fi a.1 r.{an1:gr:?i6oun?1unt.: tt{ rdovr'mo{tluu oaou (Content Va(idity)

lou{rdurtrry a viru

tluuvlo60u

ll0vl

ee
6slruurJIsI uno.i,.rrtu2t1fu

:?IJ rir toc a: rua

nufi t aufr z nufi a

1 +1 +1 +1 1 Lrto

2 0 +1 +1 2 0.67 tt Lo

3 +1 +1 +,I 3 1 kLo

4 +1 +1 +1 3 1 LlJ LO

5 0 +1 +1 3 1 LCJ LO

6 +.t +1 +1 3 1 LTJ LO

7 0 +1 +1 3 1 Lt Lfr

8 +1 0 +1 2 a.67 LNLO

9 +1 +1 +1 3 1 LlJ LfI

10 0 +1 +1 2 0.67 LI LO

11 +1 +1 +1 3 1 [t Lo

72 +1 +1 +1 3 1 Lt LO

1.3 0 +1 +1 3 1 Lt LO

74 +l +1 +1 3 1 Lt LO

15 +1 +1 +1 3 1 Lt LO

16 +1 +1 +1 3 1 LlJ LfI

1.7 +1 *1 -t 3 1 1trtd'

18 +1 +1 -1 3 1 1dloi

19 0 +1 +1 2 0.67 LI LO

20 0 +1 +1 2 0.67 Lt LO

21 0 +L +1 2 0.67 Lr lo

22 +1 +1 +1 3 1 1616',

ZI +1 +1 +7 3 1 LT,LO



1t-,

er'r:1.!fi a.1 r{an1:er:1e6ounx'1rle5.r [i.r rdo 'luuuvletdou (Content Val.idity)

tua.r{rdu':trqvr&.: a viru (sio)

rruuvlndou

1l0vl

eAnsltuuu:Jr uno.lfl rtu?tl
:?tl ril toc 6:rJHa

nufr t aufr z nufi a

24 +L +1 +1 3 1 Lt LO

2q +1 +1 +1 1 LILO

26 +1 +1 +l 3 7 LI LO

27 +1 +1 +1 3 1 LlJ LFI

ZO 0 +1 +1 2 4.67 LlJ LFI

29 +1 +1 +1 3 1 L?lla

30 0 +1 +1 2 0.67 LlJ tfr

tt 0 +1 +1 2 0.67 LlJ LO

32 +1 +1 +1 3 1 LlJ LO

33 +1 +1 +1 3 1 [r Lo

34 +1 +1 +1 3 1 Lt LO

35 +l +1 +1 3 1 Lr [o

36 +1 +1 0 2 0.67 LI LO

37 +1 +I +1 3 1 Lt LO

38 +1 +1 +1 3 1 Ir Lo

39 +1 +1 +1 3 1 Ir Lo

40 +1 +1 +1 3 1 Lt LO
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gr111{yi o.2 nltalatrr 611uu1n.i1u (p) uasdlulonl:iil rlun (r) sflu:1u{616,r
J<d.[[uu odau?orJaduqyl5 1{n1:liuu r50.r :suui1.in1u 1.{udlrasdoi

qiruru 40 rio

1'0Yl R21 u1n.i1u (p) druronr:qiruun (r)

1 0.79 0.61

2 0.53 0.35

0.47 034

4 0.53 0.55

5 0.42 0.52

6 0.41 0.54

7 0.32 U,J5

I 0.53 0.30

9 0.37 0.61

10 0.26 0.40

11 4.47 0.55

72 0.42 0.34

1J 0.26 03s

14 0.2r 0.22

15 0.47 045

16 0.21 050

17 0.26 0.63

18 0.41 0.34

1.9 4.26 4.52

20 0.21 035

21 437 0.65

22 0.47 0.34

t3 0.79 0.47

24 0.42 0.55

25 0.32 0.35

26 0.47 0.34
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J.
o1i1.rfr o.2 nlrirnrlslin?1uu1n.iTU (p) [6cd']u1on1:d't[[un (r) [tJur']u{a$o{

f-a,
uuuuoa0u2o9Ja6!q Eyl1{n15$uu $o.: :slJUt1{n'rurJl{BUuasdnx

riruau qo rlo (sio)

rirnrruudoriu (Retiabil.ity) rvirfi'r 0.85

l,0Yl n.:uurniru (p) drurrnr:qiruun (r)

27 0.42 0.51

28 0.32 0.70

29 0.32 0.57

30 0.37 0.46

5T 0.21 0.51

72 0.47 048

t1 0.47 U, Jt]

34 0.21 0.63

35 063 0.38

36 0.63 0.34

37 047 045

38 042 051

39 0.31 0.35

40 0.63 0.38
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fion::r Brain hetmet
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n1v{d t.1 fion::r Brain heLmet ndud 1

nrud t.z fion::r Brain helmet ndld 2
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n1v{d t.3 fitn::r Brain heLmet ncild 3

nryrfi t.q fion::u Brain hel.met nfrlfi 4

q"
,f

!+1\
f---

et#Frf,. ,l
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n1vlfi !.5 fion::t Brain hetmet ndud 5

ntrd t.o Ha.rrufion::! Brain helmet

I
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