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"" 

L~CJ1tl'JJ ~l'W'J'W 'il1 ~ fll'.i~lLU'W fll'.i'IJ ~M ~l'W 1'W fllPl'.iTci''J'W !e:i!'.lft~ fll'.i unlf tu'l11L~!'.11tl'JJ ~l'W 1'W Uft~ fll'.i i ~ 
" 

~1'1..nu tu;ilPl'il°1~ 



QJ ~ Q./ ~ d Q ~ ' Q./ ' 

• m11Pt: fl1Tim11 '.i~CJ~'Vll~ 'Wl'tt'Wf1'V'l'W'Vl1hm11'.iun~fl1liJV t~'Wtm~nm 'tt'W1CJ1fl'.i~'LI'LI111~ ~ 

fll'.ifllflfl~ L'WL~CJ1n'Uf11'.ilfl e11'.i lff1'W1111 mu iJ~ f1l'rnnif tyl11L~CJ1n'IJ f11'.ilfl !!ft~ f11'.iU lfl'".llllf L~CJ1n'Uf11'.i 

1~ hJl91i'Wfftn'Wmnu~1~ ~ 

• t1"11flWfl: i1lt'.i'll1rnu11un~ffiJ'lY~'llel~l1lt'.i'lllflw1111rl~iJ~ ffel~iJ~ un~ff1iJiJ~ m'.iilnm'V'I 

mJ1J ~lftel~'Vll~t'.i'lllflW ~ 'Vlt]'hl0'LI'Vl'Vll~t'.i 'lllflW 11 f11'.i mfo-.:im~t'.i'lllflW 11 (geometric transformation) l 'Wt~el~ 

fll'.iL~el'W'll'Wl'W (translation) f11'.iff~li'el'W (reflection) Uft~f11'.i'ttlJ'W (rotation) 
q 

.:t ~ ... f Q.I Q.I ef ... ?I' rl QI 0 ..::.:), l gJ 

• 'fi'tif\W(?l: U'LI'IJllJ (pattern) fl11lJfflJ'V'l'W1i TI~f1'lf'W LCJf11Uft~f11'.ifll!'W'Wf11'.i'lJ~MLCJf11 f11'.i 'ttm~i:-m 

uw'iltl' ffllm'.i '.i~'IJ'Uffllm'.i elffllm'.i m1vJ rl1~rnn'llflru11 rl1~rn'.i'lJ1flw11 el'Wmllrn'llflru11 tm~el'Wmll 
q q 

A t! 91 ' !'I 0 n.I d Ci 91 0 0 ~ 
• fll'.i1!fl'.i1~l'i'tleUHUm~fl1ltl'W1~~!uU: f11'.i f1l'tt'WfllJ'.i~ L~'W f11'.iL'lJCJ'W 'lJelfllflllJ f11'.if1l'tt'Wfl11i 

"' -='l c;;l gJ .,, gJ 0 gJ • gJ 

fll'.i!'Tf1'hll f11'.i!f1'LI'.i1'LI'.i1lJ'llel\Jft m'.i 'ilfl'.i~'LI'LI 'llel\Jft f11'.i'W ltff'W el 'llel\Jft mnm-.:iun~ m'.i m ~ 'illCJ'llel-.:l'llel\J ft 

A o' "I 'J) 0 Q Q I ~I l 'J) 91 d Q.I ~~ 
f11'.i1Lfl'.i l~'tt Uft~f11'.i UlJ ftfl1llJ 'llel\jft f11'.iffl'.i1 'ilfl1llJflf'IL'tt'W fl1llJ'Wl 'il~ !lJ'W f11'.i 'lffl11lll Lf1Cl1f111 fffl~Hrn~ 

f111iJil1'il~ t~'W l 'Wtll'.ielirnvm~m'.iw ~i-.:i~ un~"lf1vl 'W n1'.il'iflff'W l 'il l'W f11'.i~ltU'W;1111l'.i~ ~ll'W 
.... .... <! 9i~"f gJ """ .d l gJ 

• Ylfl'tj~!!'tl~fl'.i~'U1Ufll'.i'YIHflW(?lff1ff(?l'.i: f11'.i Uf11Jf.ll'tt1~1Cl11i f11'.i'Vl'ttftlf1'ttft1Cl f11'.i 'tt L'tt11 Hft f11'.i 
u q 

~elffl'.i f11'.i~elfl1liJ'ttmCJ'Vll~flw 11mff111tm~ f11'.iUltff'W el f11'.i t~ellJ 1v~fl1lllf ~i-.:i~ m-.:if'lw 11fl'lff111 un~ m'.i 

L~ellJ fo~flW 11ffl ff~{ n11fflff ~{gu~ Uft~fl1llJ~fl~ L~llff~l-.:l ff'.i'.irl 

. 
.r::t 0 0 ~ 

'tl'l'.i~YI 1 mu1UH'tl~fl1'j(?)1!'W'Wfl11 

g/lL:fi d..::rr..J oQ O QIQ,lt/ t 

l1111'.i~l'W fl 1.2 L'lll 'ilfl~Hft'Vl Lflfl'lJ'W 'illf1f11'.ifll!'W'Wf11'.i'llel~ 'ill'W1'WUft~fl11lJfflJ'V'l'W1i'.i~'tt11-.:l 

m'.i~1til'Wm'.i~1~ ~ ubl~fflm'.it1 l°11'm'.i~1til'Wm'.i l'Wm'.iuniftym 

m~'.i~l'W fl 1.3 l'if'm'.i1l'.i~mrufi1l'Wm'.if11'W1ruun~uniftym 

lJl~'.ij}l'W fl 1.4 t'\i'1 l 'il'.i~'IJ'IJ ~l'W1UUft~UlffiJ111Jt~Cl1n11~l'W1'W11111 'if' 

. "" .... m1~ri 2 m11Pt 

llWl'.i~l'W fl 2.1 t"1'1 l 'il~'W~l't.H~CJ1n'Utll'.ilfl lfltm~mflfl~L'W'lJ'Wlfl'lJel~~~~~el~ tll'.ilfl 

lllm~l'W fl 2.2 unif ty'ttl!~CJ1n'Utll'.ilfl 
. 

~i1~fi 3 t1"11flw(?l 

mm~1'W fl 3.1 eli111vun~1tfl'.il~<th1lt'.i'lllflWflffel-.:iiJ~irn~miJiJ~ ... 

ll1m~1'W fl 3.2 l'if'm'.ii!nm'V'I (visualization) l"l1'm~Hm~v1n11ill.QiJ (spatial reasoning) 



1 
'J/ O A 1 'J/,"f 

mi:;:: °lfU'lJ'lJ'illtHN'Vll·m"lllflW\91 (geometric model) 'WflTrnflJJtyl'll 

'JI 1 A "' "I "' "' "' "~ "'"' 1Jl\91'J'~l'W fl 4.1 t'lll 'ilU'1:;::1im1:;::11uuui1J (pattern) fl111Jffll~'W1i Utl:;::TI'Jfl°lf'W 

'JJ1\91'J'~l'W fl 4.2 1~u~'ilU ff'JJfll'J' Bff'JJfll'J' m1vJ im:;::\Pl1uurn~.:JflW\91fl'lff\91{ (mathematical model) g'W "l 

U'Vl'Wfftll'Wfll'J'W~l'J "l \91'1B~'il'WU11'1ml'JJ11'JJ1CI U'1:;::i111111~unuqi111 

e:t ~ d 91 ' !fl 
'tll'J'~YI 5 fll'J'1!rl'J'l~'Yi'Ufl\jt1Ht1~fl1lll'Ul1l~!u'U 

'J/1 1~ AA1 A o''JI 
'JJ1\91'J'~l'W fl 5.1 t'lll 'ilUtl:;:: °lf11if1l'J''Vll'Jfftl\91 'Wfll'J'1tm1:;::11'l1B\j'1 

1 ~ AA 'Jld °" • ~I 1 o'llJ 'Ji 
1Jl\91'J'~l'W fl 5.2 °lf11ifll'J''Vll'Jfftl\91Utl:;::'fl111JltflCldfl'lJ'fl11'JJ'Wl'il:;::t1J'W 'Wfll'J''fll~fll'J'W i~ 

BV1.:Jff1lmlPJffmm 

1 
'j) 'j) .J Q.J AA 1 ~I I 1 <V A 1 'J/,"f 

m\91'J'~l'W 'fl 5.3 ~f1111Jimmnufft1\91utl:;::'f111'JJ'Wl'il:;::t1J'W°lf1CI 'Wf1l'J'\91~ff'W 'iltrn:;::tmJJtym 

' d OJ A J 
tfl'J'~YI 6 Ylfl'l:l~Ht1~fl'J'~'lJ1Ufll'J'YIHflWV!iHt'JVl'J' 

lll\91'J'~l'W 'fl 6.1 fl'fl111Jffl'JJl'jtJ1umrnnuqi111 m'J'hfm~~m fll'j~tJffl'j fll'j~tJf'ldl'JJl'l'JJlCl'Vll'J 

' . " 
'jtJ'lJflB'lJ fl'fl11'JJ1''lJH~~B'lJ fl1'ill'J'Wty1W iJf111m95mJ'u1'W\91'W!B'J ~!B'JJTI'J\91'J':;::11un1u 

t .d. Ad.d. t A r/ 
fJW'fllU'1:;::1Jt'il\91'fl\91'Vl~\91BflW\91fl'lff\91'J' 

2. 1 u m'J'1mrn:;::iJ 'J':;:: iilu f'.!'1f1'1u TI' n£J:;:: utl:;:: m:;:: u1u m'J' mm'J'tilJ'J':;:: iilu 1u'J':;::1111.:J 

"' <!! "I A llJ, I 'JI "' "I A 'JI 'JI 
m'J'tW'Wfll'J'ffB'W l'l'J'BJJ'J':;::t'JJ'W rn~'J'Bllf1'Ufll'J'1J'J':;::tm..!m'W'fl111Jl 

~ ' 
QJ QJ c! '::ltd 

'il'lJ'tf'Uil1if.lllflfl'l:ll'U't'l 1 

• fl'fl11'JJ!'fl11miU'11 'iltrn:;::'fl11'JJ!~m~.:J ~l'W 1ut~C11nu ~iu1uuu 1~inu11~.:Juffuirn:;:: ff'WfJ im:;:: 
"' "' "' . " 

n1'J'f\'1iuum'J''llti.:J~1u1u mm'J't1unuw111incr1num'J'u1n mrnu m'J''flw im:;::m'J'111'J' ~!ei'JJTI.:J\91'J':;::11un 
u "' 



• li'fl1llJfm1miu1'l'il!~t11n1J'i'l1llJtll1 'j~tJ~'Vll'I Jimrn u1m\9l1" 'i'l11lJ~ nmirn~!~'U ffllJl'Jtll~ 
II] 'J/ • 'J/ 0 'J/ d "' "' II] n ''l 'J/ 'J/n"f 'l ef ' II] 'J/ 
i~tlf.Jl'l\]fl\9ltl'IH'1~mm~fflJ im~'Wl'i'l1llJimt11fl1Jfll'J1fl rn 'llUfluty111 iuffmum'Jtu\911'1 ~ tfl 

• lim1:1.Jfm1:1.Ji.if1'l'ili~mn11ium:1.Jm~t1lJ iu~m~t1lJ iu1..:in'1lJ iu1..:i1 'Vl'J..:i~m~t1:1.JiJ:1.Jmn 'Vl'J..:i 

"'n I n I ~ ' A n I A ' II] 'J/ 
im~tiftu'Jltlu'J~!fl'U\911'1 ~ 'illflHJ:-.l'U.fJlJiu.nl'Vm'1~UJ:-.l'U.fJlJH'Vl'I tfl 

'l ~ d 'J/n"f 'l 'J/ 'J/ CV A "1 'J/n"f 
• i "lf11ifll'J'Vll1'11fl'l1'11t1Uflutyl11 i "lf'i'l11lJi 'Vl fl'l::l~ U'1~ m~1J1'\..I fll'J'Vll'l'i'IW \9lf!'lff\9l'J ummnutym 

'luffmum"Jru~1..:i ~ i~uv1..:imm~fflJ 1'tt'm~~'1U'J~nu11m"Jfi'fliru'l'il im~bl'1UJ:-.l'1 i~uv1..:imm~fflJ H1

mI:J1 

irn~i:Y'ty~fl'l::lW'Vll'l'i'IW \9lrllff\9l11um'J~tiffl'J fll'J~ti'i'111:1.J11mt1 n'1~ fll'JUl!bl''W ti i~tivl'l\Jfl~ti..:i i~tilJ lt1..:i 

f111:1.Jf ~1..:i ~ 1uf1W\9lfl'lff\9l1trn~i~tilJ lti..:if1w\9lmff\9l1n11mff\9l{~u ~ li'fl11:1.J~fl1t~:1.Jff~1..:iff'J'jfl 

rl 91 ~ <11..cS 0 

U'1~ l!f'Utl 'Vl'JtllJ'Vl'l\9l'J~'l1'U fltl'l'i'l11lJ fflJm~fflJ ~'1'tltl'l'i'll\9ltl1J 

2. iim1~MU'1~ !!fffl'l~l11rll\9lti1J'tlti..:i 1 'il'VlEllf ru111u'1~ 1 'il'V1Ellf ru111'J~f1'\..I 'tlti'I 
u u 

0 QllJ]l.Q Ji rl tj) ~ Ql.dl 

'ill'\..! 1'\..l'U 1J tl.Hfl'U l1WHLff'UU'1~ l!f'Utl 'VfHllJ'Vl'I \911"~'11'\..I fl tl'l'i'l1llJffl.Hl1~ 

rll\9ltl1JU'1~ff~l'I 1 'il'Vlt11~ 

' t::I. 0 0 ~ 

m';i~'YI G ~nrJ'UH~~fll'j~l!'U'Ufll';i 

. . 
3. 11unmm\9l'Jtrn~f111:1.J'iltilut1\9l'J iJ'1tJtJ\9l'J ii1tim'fl~ti..:i\9l1..:i~mm~fflJ n'1~tmt1rn~t111u1m\9l'J . 



Q.J QI cl ' QI t' QI 

5. 'UVflf111llfflJ'VlU1i'llV~l1U1!'.lfl1'.i1flf111WJ11 U1'11Ufl tm~rnn 

I cl O "" ~ 'I~ 
6. UlUUrl~t'lll'.IU'il1U1ut~U Lfll'.I LGJl'~fl 

mri'j:Ul'W fl 2.2 wiiftymt~l'.l1n'Um11'fl 

~1;11'1 1. UtlUtymt~l'.110'Ufl1'.ilflf111lJ!'.111 m1.t~ fl1'.i~1'J !~U tm~nm 

iJlr!'j:UliA fl 3.1 u~rnmm~1tm1~,,Yitlt'.i'lllf1W~ffv.:JiJ~tm~mlliJ~ 

~1;11'1 1. 'UVfl"lfWfl'llV'J'.iUt'.i'lllfltU ~ffV'Jll~~t~uri1utl1~ flV'U'llV'J~ 'J'llV'J~ij~mJru~ !~U'.iU 
~ ~ 

t'.i'lllfltU ~ffllllJ~ 

2. '.i~'lJlUt'.i'lllf'lru ~ffu~iJ~~ijunuffllm~Hlflltl~n111trn 111' 

iJWJ'j:Ul'W fl 3.2 1i'm1unm'Vl (visualization) 1i'm~i:-mt~l'.11n'Um.fJiJ (spatial reasoning) 

Uri~ 1 i'U'U'U ~lrlV'J'Yll'Jt'.i'lllfltU ~ (geometric model) 1 U fll'.i UDUGJ'l11 

~1;11'1 1. t~l'.IUlU!'.i'lllfltU~ffV'JlJ~~fl1'11Ufl 1'111UU'U'U~1.:J '1 

2. 'Uunitlt'.i'lllf1W~~1.:J ci ~v~1u~.:Ju1~~umv'Ul911 

,, 
50 Uri~ U'U'UlUCJfl 

2. 'Uunitltm~f111llffll~u.fi1mm'Uitl 'llv.:JitJ~ijitJ~1.:J 'llUl~ '111-eiff~ ffll~u.finuff-ei.:J 

' 
tt11~fi 4 i111fltllA 



Gt~ "'"' !lid "' , "'I 1 <>'llJ !ll 
i11~1~rn fl s.2 i'b'1t1m1m~fft11P1brn~f111iJimv1nuf111iJ'Wl'il~blJ'W um1f'lw1m1ru i~ 

flv1~1.Yllm~ff" P-1'1 

Gj~ d !ll""f 
1. ! 'b'1ti fll'J'Vl'\1'1lf1'\1'1ltlbbf1lJ ty'\11 

2. 1 ~f111ll~ lf n'l:I~ irn~ m~u1u m1m~f'lw IPlf!'lfl'IPlf1um1iin1f rum hrmnum1w ~1~ "l t~flv1~ 
~ u 

mm~ff" 

3.1i1m~P-1'1U':i~nflum1i~iru1'il irn~ff1UP-1'1 t~~-v1~mm~ff" 
4. 1 ~m'l:l1irn~~ty~n'l:lw'Vl1~f'lw \Plfl'11.Y1P111 u m1~flm':i m1~flf111iJ'\1mti u'1~ m':iu1i1.Yufl 1~ 

~· QJ fl 1 nnn.J UJ 'lltN H1J1J Hfl 'Ylfl lt ~ 

" f111immvmnmv f1~u 
~I v ~ ~ doi ll:"I "' d d "' ' Ji d llJ :iq !ll"' d "'11 ,I 

H'U'UHfl'Vlfl'll:t 'ttllltlfl~ 'Ofl'Vl !"11' !'Wf1'ilfi':i':ilJfll':ib':itJ'Wfll'Jfffl'W'VlfflfltyfltJ1~'\1'W~lJ !1 !'\1'Wf1b':itl'WNf1N'W 

.,\ 4 (V (V d (V d II) !lid )j d "' !)/ ~ 0 Gj !)/ !lid d !)/ Gj d 
b'Vitlb'Wll'Vlf1'1:1~ .flltl'\1'1~'Vl'W fib'.W'W t~b'J tl'Wb'W fl'\11'illf1H1J1Jb':itJ'WUf1\PlU'11 bb1J1J Nf1 'il~'Vll t '11 ~b':i tl'W llf111llb'll1 t 'il lJ 

!)/ (V Gj 4 dd J 
fl11lllf111llffllll':iflU'1~'Vlf1'1:1~ t'Wff~'Vlb':itl'Wlllf1'll'W 

~· v ~ ~ (V d (V Gj !)/ !j/d .,\ Gj !)/ (V d II) !lid QI 4 J "l' 0 

H'U'UHfl'Vlfl'll:t '\1"1tlfl~ U1J1Jf'.lf)'\1~'Vlfl':i'il~ !'ttP-lb':if.J'W b'Wfl !'tt'Wfib':if.J'W !~lJ'Vlf)'l:l~b'WlJ'll'W !~f.Jf11':i'Vl1 
~ ~ 

"' . 1 . Ji !)/ Gj Gj (V (V d II) !lid !)I..\ ~ !)/ !)/ 

fl'ilfi':i':illflf.Jl~ ~eim~'l1'W~~1f.lf111llff'W t'ilU'1~'Wfl i'il'l1'1~'il1numwu im':if.l'Wlb':itl~'W'W"l mm~u'11 

rl'1u n~ vu i~'Y11uuu'Nnlf n'l:l~'\1mtif'lf~'\1mv'ttu 'WtJ~m':iiJ'llfl~u n~vu 'il~ iu~vu 111 3 U':i~ fll':i~fl (1nru 
!)/ 

lbfnbb'W':if) .2526 ) 



,X~ ti ~ o.d~ Q.I ft fl'l:J ru ~ 3 iJ 1 ~ m1 u rm tM 'fl iJ 1 ~fl el 'lJ m rn 'fl m1 ~ ~ w~'l ~ m1 m ~'YI Tvull 'W'Vlf1'l:J ~ 
~I .,, ~ ~ ~ at Ji "' 'I ~ "' at "S:'ll ~ I "' "'"' it 'I ~ "' ~ m..J'lJHflflfl:tJ~ mJ1Vt1~ t1l'Wnelf11'JL'JV'W 111~ Lil'Yl'tt'W~ftTlfi'l.J mu m'JV'WHfllJ{]'l.Jm'Vrn imn~w;rnJ! 

9'GJ QI .::! J I Gt I QI~ d d ~ Q.I 19) d q .:::. ~I QI 

fl'JllJL'Ul b 'il Lm~ 'YI fl'l:l~ L'V'lll 'IJ'W ff'J'W b 'tt qJ 'tt'W ~ ffeit 'J V'W 'il~ lJ H 'l.J'l.J ~fl'tt~el ~'YllV'l.J 'YI L 'J V'W b 'W 'l.Jl~'J'll'lLL'l.J 'lJ Hf1'tt'fl 'il~ 

~ft n'l:lru~ irluu'l.J'l.JNniJBllil ( fi1u n~1u'flru~ m1iim1 m1iJ1~aii!ln£J1u'l1~"l11~ .25 37 ) 

"'! <!i ~ I Ji at d Gj ~ OJ at 0 II) 0 'I ~ ~ ~ d II) ~ "'' 
H'lJ'UNfl 'tti.J1Vtl~L1J'Wff'J'W'tt'W~'Uel~'l.J'YIL'JV'W 'Yl'il~ b'tt'WflL'JV'W'Yllel~ b'J 'Vil b'ttftlL'J'ilHft'J Nft'YI b~LlJ'W 

I & -::.21 d ~I ~.c::l .d 0 Q.I 61 91 0 ~ d 9) GJ d 

nm 'J tl ~ H 'lJ 'lJ Pif1 'YI LlJ 'W 'J tl 'YI l~'YI ffl'fl UJ b 'W f11'J f1'J ~ \91'WHft~'U1 f1 'il f1fi lJ f11'J L'J V'U 'J m v b 'U 'tt 'J el 
IJ q "' 

" I I 

mv'Welni''W~V'W "lf1vfff l~ i 'ilfl'fl~Vi~~ ~1'Wfi 'il~ 'Vi'1 hf'!! n~ V'WiJil1 'il i'W'fl11iifi1i1 'il mm1 am~ ~'W 1 'l'f un~v'W 
i'\'11min11tm~'W'IPll'Wlel'Lii1ff'vm1~v'Wm1ffv'WH'l.JrnrlutffrnmY ( GJ11rui'v m~ru ffm'ill'J .2540 ) 

q IJ 

I 'I ~ at ~ "' ~at ~ ~ I ~ ~ 
'lnV b'tt f11'J t'J V'W 'J tf1~ 'fl 1 lll ff'U f1ff'U l'U 'fl~'YI 'U Nt'J V'W fflll lHl 'J 'IJ -el 'lJ f1'W 'J -el~ Hft ~'fl 'Jlll f111'11 'W l 'IJ el~ \91 'U Lei~ cu q cu cu 

0 ~I Q.I ~ -Cl. Sil Q.I d\1}91.ct 91 ~Q.I I 

ftlll no u 1 H'l.J 'lJ H n 'tt 'fl ii l'YI 'lJ 'YI 'J'WL'W v 111mii'fl1 V\91urn~'ttft~'il1 n 'YI i 'fl t'J V'W ll ltrn 1 'W el n 'ill n'W v~ °l1'W 

lh~11rl'flnft1ium1ffelU'Uel~'fl!ami'1v < el~ftEJ' 1-Jqi'Li~ll .2539) 

' ' t ~ 

1~nri11~~u'U1~~tfiv1n'l.J'Li1~ 1v"l1u'llel~H'l.J'l.JNnfiu n~vu 1~i'rnYim~ii ~~u 

1) t~'U 1'1'f un~V'U l~'Yl'l.J'Yl'J'U'fl'Jli.Jf 'fl'Jlm'li'1 i'ilt~V'Jfl'l.Jfll~ l~~V'U 1iJu~11'UH'l.J'l.J~V'W 
"' 

A Gt ii Q.I d lll 9.19./ 0 d d 111 ~ I Ji ~t 0 .d ~ I QI Q.I 

2) t'V'IV b'tt'Wf1mJ'W i'fl!f'll'Yl'W-eJm'tt'W-eJ rn'illf1H'l.J'l.J G)f~tlJ'Uf'lll'l'fl!m'U11mm~n'l.J1v 



w i - w 'J~fl'lJ•lfW'Ufl'lfj!'HJ'W ( 1'J'JW UfnU'Yl'Jf) .2526 ) 

nri11~'l1h~ 1t'.!GJJ'U 'Ue:J'l tm'U1lni n£J di tm'U1ln~~ tmdhh~ ih1 i m'Yl "!51t'.l'lrf t! n(1 t'.l'W'.1.h~ irn 

r-mil1i~ ~ 'lu m<J1lnin£J~ i~iilue:i~1'l~ tm'U1ln~~tmt'.lrnffi'.ie:iu~i1t'.l~rl1~qirl1'Hf m1i 'Vi'1 'l rf &'lflill'J~ m'J 
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q 

" ciflu irn~'il~'V\'1..:i1ut!um..:ii1:luri1u1'11w ., 

* f11'jff..:J!ff'1ll'J~fi1Jfl11ll~M'.i~fit1~1!.Wt1..:iud1..:ii~t11 'il~!~Uf11'.iilfl~Ufl11ll~MflU!1:luiJ'.i~ 1t1'11if ~1!1:lurl1Hi'1J 
f11'.i1m '.i 1~ lf 11~ flri11iJ~fl'.i~ fi1J tr ..:ii 'lf 1~1t1nu 1 u m'.i'V\'1..:i1u nzjiJ i~ nJ u m..:iri f ..:i nm~ 1~1lrlT11i't1m'.in1111~ ..:i 



1 ~Id. AG) QI~ r~ 
t1'1'W m n 'ti~ !1J'1 .. m''l!'.l\l'fl 1111'fl~ i u 'J~ ~'U'W'W il'W! 'Vl 1u u 

_, OJ "" 91 ' ~ ""' "" JlJ mnm l'Hwm i ·n ·m 1-.1Jm.J'U11 iJ iJ el! 'lf-:l'YI t)'" ti 

1. fll1~1Jtl'Tl-HYt>1Jtl1'U!thm~'ll (Group Investigations) 

Shlomo Sharon and Yael Sharon (1992) i~!ff'l-HJ'JU!!'U'Umnn:rwu'U'Uft'Uff1'WffB'Uff1'W ~\lf11'J~~f11'J 
"' ,, . 

~!'J'Wf11'JffB'WlUU'U'UU !U'Wf11'Jffr1\l'U'J'J!'Jlf11fl'f11'J'Yl1\ll'Wi11ltl'W !~mf \liff111m111~~ffrl\lff'j'jfl f11'JffB'WU'U'U 

ff1Jff1'WffB'Uff1m1'.lunri11d i1'.iu 1m'lfff1\lm'Ji1!'.luf~itl'uf11111rl1rl'tu'llB'lin'l:l~m'J~~'J~~'Um i'ifum'J 
q, 'U v <u 

.ai. d' ... I .ai. 9Ja1 o ~1 • a ,- q g,1 ~ g; ' ..:tt QI A A,.. 1 ~1 
1!'fl'Jl~'HU1:1~ fll'jlJ'j~ mui:-m ~!'J!'.l'W'Vl1\ll'W!IJ'Wff'J11!l:'lff] !~!'.I ! "15f11'Jff'U'fl'WU'U'U'J11111Bfl'W!'Vrnfll'JB.fllJ'j1!'.J!lJ'W 

,, . 
nri11'J111'l'l\l11\lUH'W!~BHill'l1'fl'J\lf11'J'UeNflri11 

q q 

2. fll1!'iU'Ufll1tlt>'UH1J1Jfl~iJH<ti-..1.U'UH1J1J!!ll-..'l~l'llfl-fir~'llt]flj (Student Teams -Achievement Divisions 11'1e:i 

STAD) 

1'I <JJ "" , I .Ji ?1 , l .Ji "" Robert Slavin (1990) i~!ff'WBf11'J!'J!'.l'Wf11'J'i:YB'Wl'1111'J11U'U'U STAD GJf\l!11'W'J11!!'.IJ'U'H'W\l'UB\lfll'J!'J!'.l'WU'U'U 
"' "' 

' ' ' " 'J) 

11111'.ie:i Yi1'1f'i111n'.Lin 'llf1'J'J1lfl1'J i1!'.lu fl1'JffB'WlUU'U'UV'W"l 11'1e:i11~\l 'lllflYl'fll hfoe:iu~i1!'.lu i'li'u i uuft'1 im~ 

~eJ\lfll'J 1 if ~~!'Ju i,~~flmfi'u ri1'1 i111 ti'umv1 unzj11iY1.nd B\l ~nn~ \l~fll i~i:Ye:iu i u ~'l 1 'ifl~n'U'YJfll"l51~ ~eJ\lfll'J 

' Q.J ' ' !V ~ 3. fl11H'll-..'l'll'U1:;:;'tt11-..'lfl~'ll~1mfl'll (Team Game Tournament 'H'JB TGT.) 
q 

<JJ Cl 1 1'I <JJ "' , I ' ., John Hopkins (Bl\lfl\l 'W Devries and Others,1980) !~!ff'WBfll'J!'J!'.l'Wfll'J'i:YB'Wl'1111lIJU'U'Ufl1'JU'lJ\l'U'W 

' ' 'J) .Ji ?1 ... "" ,,;~.~ 'J)d 1'I 'J)cS 1 ' d 
'J~ '1111\l fl~11~1!'.l!fl11 GJf \l!11'W fl1'J'll~ fl1'J !'J!'.l'W fll'JffB'W'Vl ,l.Q ~!'J!'J'W i~m !'JU 'W fl~iJ!Llfl"l 'fll:'l~ 'fl1111ffl'lJl'J fl Ul:'l~ b'W fl' 

!GJf'W !~!'.11tl'U lU U'U '.LI fll'j ~!'JU fll'j ffB'W U'U '.LI nzjmi <U\l <Uu U'U '.LI uli \l \Pl 111 Hl:'lff11 fl 'Vl t (ST AD) 1 ~ !'JlJ m111Ul'lfl~1\l tl'W ~ 

fll'Ji'li'1i111nrjmi~ii~fl'l:lru~m1'Jni11~!'.li:Ymimi~l:'l~'fl'W'llB\lf1rj1111~\l"l ~eJ\lu<U\l<U'u1P1e:i'Ur\'1m11n'.Liffmin'llB\l 

nrj11gu~ 1$~ u<U\l (Tournament Tables) i1'.iu 'Jl!'.lffU~l'H 1~m! fl~!'.l'W ~lJ'J~~'U Hl:'lff11t]'Vlt!~!'.l1tl'W 'll~u<U\l'lf 'W nu 

4. m1i'iuum1tTt>'Uflrl'll!~e>u'lf1m11iim~e>iuilu11u11ftft~ (Team Assisted Individualization 11'1e:i T Al) 
q q 

Robert Slavin (1990) i~Lff'WBfll'J~!'.l'Wfll'JffB'Wl'1111lUU'U'U fll'J~!'.l'Wfll'J'i:YBimrjm~e:iuci1m11~m~eJ'W 
!1'.JU'Jl!'J'U'fl'fll:'l ~\l!1:J'W fll'J ~!'.l'W fll'J ffB'W~Hff11 Hffl'W'J~'Hll\lfll'J ~~fll'J ~ !'.l'WrU'U'Ui1111'.ie:i !!1:1~ fll'J ~!'.l'W fll'JffB'W 

q "' 

'J)'J) QI,. 19)QJ.d. oA .t:::f. ~ ~QI 

'J 1!'.l'lJ'fl 'fll:'lL'll1~1!'.lfl'W i ~!'.I 'H'W m'J !'.l'W mn 'ti m 111 m1iwu~1!'.ll'l'Wrn\l 1'1111'fl1111ffl'lJl'J fl 'lllflU'U'U Hfl'Vl fl'l:l~ im~ 

ri \l iff111'fl1111i 1111'.i e:im!'.11 u nzj11 iJ m'J immu~ !'.l'WU 'J~ ff'U m'J cl' m1 ~ !'.l'W f 1P1mi~ 'll'W m'JiJu ~ff'Hwu .fim'lff' \l'fl1l 

<:I 'J) I <!! I d <!! 

s. fl11!1U'UJH1J1J'J1'll'llt>Ntl'l1Ntll'Ufll'Jt>l'UH~:;:;m1!'11U'U (Cooperative Integrated Reading and Composition 'tt'JB 

CIRC) 

1'I 'J) "" 'J) ' <!! ' "" .Ji ?1 Stevens and Others (1987) i~!ff'WBfll'J !'J !'.l'Wl U'U'U'J 11111BHff11Hffl'W fll'JBl'WUl:'l~fll'J !'ll!'JUCJM!11'W 

,... I QI A d dd 11 A ' di ~ .d ~ QI 

~uU'U'Ufll'J 'll~fl 'llfl'J'J11fll'J !'J !'.l'W fll'JffB'W'Vl11'W'Wil'W!~11'lllflfll'J~\l!'WB1 "15 i'W fll'J !'J !'.l'W fll'JffB'Wfll'l:ll !'WB'WWJ'Wl 

r1n'l:l~ff'11..Zu.fi'Ue:i\lm'J~~ ~lu i~!'.lu iu'Wre:i11"lti'u 



6. mriilrim1~t>'lJ'fU1au (Jigsaw) 

L'}3J ~ I d. ~ .d J' .d..d I 

Elliot Aronson (1978) i~Hff't-Hlt'Vl'fl'W'flfll'J'~el'U'YH'HJ'W GJf~fll'J'tW'WU'U'U'W 'Ul~'Vlm.lfl11 

"' 
fll'J' i'1t1uuuu~ei;uri1u 'tt~eim1 !31nmm'W1~ri1u 

<=t 'J) QJ • 

7. m1&1aui;rmnu (Learrnng Together) 

David Lohnson and Robert Johnson (1991) 1~tffueim1i'1t1umnrnu~1iir1fouu 

. "' .dl n. I al 9' QI d. I CV d ~I ' 9' 9.1 I 

(Group Investigation) GJf~llJ U'U'U fll'J' b'J' tl'W~1tlfl'W u 'ii~ bbm'W m1 tl'W blJ'W mJil'flil~ 'fl 11iimmrn t'W u fll'J' ff'J'l~ fl~il 

tv1B'Ylln 'iJfl'j'jiJ OeJ'W ~'ii~ 'V\'1~ l'W ~Ji! tiu 'ii~~ mi~ n! 'W f11'J'eJniJ11tl 1 u nri illlffill;flyJl~l'W '!f1t1n'W 1filit'Vitl~1~ . 
' ' 

~..., """" 91 -.:inrrnr.1rimt11'U0-.:i 

QI~ "'1' e! \J19'o .Clo<V.=A QI QI .Cl, o A 9'1' t1 ,.- 'l"' 
.fl'Vl'J''W'Vl'J' i'W'fi~lil b~'Vllf11'J'1'iltlb'Jel~ fll'J''W\Pll'Wl'Vlfl'l:l~fl'J'~'U1'Wf11'J''fl~'fll'W1tl.l t'J'eJ~fll'J'Ufl i'il'Vlt11ft1J'l11 i~tl 'b' 

uuu1Jn'Yln'l:l~ rl1tt-rutl'nr1t1u:iT'fit1iJfffl'l:llflfl'l:llU~ 1 h~r1t1iHlffffili't1J1~t1eJ~ ~iu1u 1 'fl'W m'fli'1t1u~ 1 ll 

m1ffn'l:l1 2560 ~-am11'1t1'Wu11t~fl'lflt1~111~ t~tiil~'Ylm:fon-a iJ m1~ WJu1'Yln'l:l~ m1fl~f11u 1wt~ eJ~ m1un . . 
'l' "~"' <=t Ji ' "" 'J) """" 1 'J) "" 'l' 1 'J) 'l 0 ,,g 0 1 'J) i'il'Vltl1Jt1J'l1l~'Uum1t~iJ ~1tl1'fifll'J' 'll'm~tff'J'il i~t1f11'J''lflH'b't1 trn~ 'lfnm um1'Vl1~1u·vrnffiim1 ~M'il~'Vll '11 

~'J'l'W'J' 'tJ'Vl 'fi'l1 "11~ t~'Yllfll'J'l '1m~ei~ fll'J' 'l~U!IJJ.J Nfl'Yl fl'l:l~ tv1ei~WJ'W lUft~ unlf t'lJ'ttlfll'J'~tl.l ffl'tt ~'U 
"' . . 

tl'n~t1ui'u:iT'fit1ilfln'l:l1lJYi 111~~t1uu1~1~n1i'Ylt1ffn'l:l1 ~iu1u 10 'flu m'fl~tiuYi 2 llm1!31n'l:l1 2560 

~rn m11 '1t1'W 'Ull'fl~ u u u ffeJ'U '11 ~~ 'illflfll'J''Yl 1uuu 1Jn'Yln'l:l ~ff~ flll'fl~ uu u ri eJ'W 'Yl1tmu 1Jn'Yl fl'l:l~ trn~ H'~ tl'W 
~ ~ 



' .i:::t. 

111111 3 

V I I V 

1. 1h~'lnm ;)e:i irn~vu1~imf'inJ'1iviillnmTIVi 1 mfl~fJ'WVi 1 1lm11lmn 2561 h~~fJ'WUfliJUl 

~'Wi~'1tyi'Vlv1 nzjiillmn ~l'W1'W 17 fl'W 
v • 

2. nzjii~1mi1~ irn~vui'u ~MiillmnTIVi 1 1lm11lnm 2561 ~l'W1'W 6 fl'W 

1~a~i1~11um1vi1iilu.:i1u 

1 Vl~f'l~muw 2561- 31 i:Ji.nm.J 2562 

v 

fi ~ m 1ii1'li'u \Ole:iu m1~iiilu~1u 

l 'V'W.61 

3-7 'V'l.fJ. 61 

5-7 'V'W. 61 

10 'V'LfJ.61-20 Ti.fl 61 
• v 

ff~1~uuu1Jnl'ln'l:l~ fll':ifJru'Vii~'W ~nn~ue:in 2 '11~ ~1i~ffe:i~11~n 
0 • J' .Ji 

'VJ l!"l5'W 'W '11 'W ~ 

ff''l1~1t1 

to 'V'l.v.61-20 Ti.fl.61 
• v 

111'ir n~ vu'Vl1uuu1Jnl'ln'l:l~ fll':ifJru'Vii~'W ~n11~ue:in 2 '11~ i1i~ 
v • 

'Vl1i'liuilff'umt1Vi 
QI QI ..::£ QI wt QI QI 

ffe:i~11" mm~ ~1fJU.! 11 u ~'11'1 mm~ ~n ~~ffe:i~11" mm~ ~1fJ ru ffe:i~ 

11~n u~f!~'l1~ijiiuu1Jn 3 uuu uuu1Jn"~ 10 ~e:i 111''Vl1t'W 
q 

3 Ti.fl.61-25 ii.fl. 62 

3 - 27 fl.'V'I. 62 

-30 ij.fl. 62 

-31 ij.fl. 62 



,, ' ,, 
1. I -_q -- --- ~CV -CV Cl."--

LLlJlJYl~ ~'!llJ fl '!l'W LLft ::;irn\J L j'tJ'Wfl 1 TfJ,ruLft'llin 'l in\J ~'!l'l'Vlft fl fllJ in 'l l'J, n.JVl'W\JVl ~fl LL ft :::fl 1 TfJ, ruL ft'll in 'l in\J ~ '!l\JV!ft fl fllJ in'l 

r,iru ~'!l'l'Vl~fl 41uriu 10 ;J'!l 

' 
ff~~m'1il im,.{j1i'u 

. 
• d 

1. fll'.ilnmmrw 

.. 
2 oU'WeHlflH1J1J (Design) 

" " " oU'l..HHlflU'l.J'l.JU'l.J'l.J1Jfll1fl'll~lJoU'UflU'Wfl~U '"' 

& QI 0 Q,I gJ ~ d QI d.:::1 Q,I ~ 
b!'l.J'l.JNfl'Vlfl'll~fll'.il~'l.JUfl '111'W1'W 2 'lffl"lfl~ 3 ~'l.J'l.J"l '1~ 10 'llU !'WV'l11tflt11fl'l.Jfl1'.it)tlH'1'1l'VllJ'Vlflfl1fl~ffU~ 

.. 
QJ 0 ""' 3. 'll'W~l!'W'Wfll';J 

" 

" .c::S. o~ Q/cl 

lJ fll'.i~l!'W'W fll'.ifl~'W 

3.1 'Vl1m1ffuuriuuuri~11bl'~(1t1utiuun(1t1u"5ul11mll~flmll~ 1 mfl(1t1u~ 1 tlm1~nm 2561 

h~(1t1'WUfllJJ1um'll~ru1'Vlt11 flftll~flm~1u1u 17 fl'W 'Vl1m1tl'uViflfl~uuuU'n(1t1'WffU'l.JN1uuri~ 1ii '" ... . . 
Jl.ll'W 

3.2 Ulfl~llffU'l.JLiiNl'Wlll'Yll !b'l.J'l.J1Jfll1fl'll~fl1'.it)tlH!'l.J'l.Jfl1'.il~'l.JUfl ~1'W1'W 2 '1!'~"1'1~ 3 ~tl''l.J"l '1~ 10 

9) ~ d QI .dc:1 QI ~ QI Q.I QI Ji QI d.c::S. QI ~ 
'll u i u v 111mt11flum1 fl ru rn 'll 'Vl lJ 'Vl fl fl 1fl~ffu~11riflfl'l.Jfl1fl ru 11u~11rimm~m1 fl ru rn 'll 'Vl lJ 'Vl ~fl 1 fl~ ff u ~ 

"' "' "' 

QJ ""' • 'JI 
4. 'll'W1!fl';Jl~'tt'lle.l'lltl 

"' 
""' • 'JI 4.1 1!fl';Jl~'tt'lle.l'lltl 

"' 



I Ci 

4.2.1 fll'.i'l11'fllL'iH11'J 

(x) = 

x 

x 
N 

" 0 Q/od QI 

N = 'il1u1uum11Junmi.ifl 

" = ~H't'.i11.J'\JU~fl~U'W'Wi·mi.J~ 
' !ii 

4.2.2 fll'.i'l11'fll'.iUIJ'tl~ 

dll) !ii 
fl~U'W'W'Vl !~ x 100 

" ,, . ' 
'illflfll'.iffflm1 \1£J1 wiru~ IJ'W ioon'.l:llfl~iit! fl~!Jui'uiJ'Miiffm:nllfi 113 mfl~ IJ'Wfi I llm'.ifffl'.l:ll 

" 2561 h ~~IJ'WUfli.JUlfJ'WL 'il~ty1'Vl!Jl ~l'W1'W 17 fl'W rft\J!J 11~1rrufl~1J'W'VllLLlJ'LI'Vl~ffU'LinU'WLL't1~'11-a~~IJ'W 
QI:, QIQIQ,I Ji QI cvt QIQ/Q/ QI o 

fll'.i~tlH'tl 'llfl1~~ ffU~'l1'tl flfl'LI fl 1~tu '11'W ~'11'tl mm~ fll'.i ~tu L'tl'll fl1fl~ffU~'l1'tl fl fl'LI fl1~tu ffU~'l1'tl fl 'ill'W 1'W 10 

~u tl11flu11 ih!fl~1Ju~~rum'lli1~~'ffv~'l1-a'mrn~i1~ru'l1~~'!1-a'mm~m1~rurn'lli1~~mM'l1-a'nti'Lii1 
" fltuffU~'l1-a'fl 1~1J~i.J'Vl~'l1'1v'Vlf!~~~1u'l1il~ ~iu1u 6 fl'W 'illflirumi'1J1rfirfl~1Ju'Vl1bb'LI'Liein'tln~~mJ>'"1rui 

~ ~ ~ 



' .ct 
1Jflfl 4 

111J1JnvnTt11Jfl11t]Wrlt1u11t'I:: 

'l1U-31'1ou (IO 41B) 

10 

0 

10 

10 

10 

10 

0 

0 " · 

10 

0 

10 

0 

10 

10 

0 

10 

" .... -'t .... 

N~fll'jl'l~t'Hl1J'WfU'jtl'W'tf'W il.1 

'ttllll'Jl'ttlfl 

'1Jl'jl~mr~~1i1t11t1-Wni~t1'W~Yi1ii1111'Nnrl0t1u~~'tt~~!~t1'W 

!II 1J ' Q.I d 
'tt0~ H1J1J flfll'jflWfl0'W!Ul~'tt~~!'jtl'W 

'll 

I , I I 

m'W i!Nl'W 

lJ 113 11 6 



11 6 

64 36 

I v I 

mUJV11fltll~ 6 fl'!-! 
q 

100 

80 

60 

40 

20 I I I I I I 0 
fir!Jl'lfi 

100 

80 

60 

40 

20 

0 I I I I I I 



100 

80 

60 

40 

20 I I I I I 0 I 
iJ1~'ll11H M1\U 11iifm; U'H'i"a :i'Vl ill'I~ 

4 
lltJtJFJtlTitlll::fll1tlW lltJtJFltlTiflll::fll1tlW 11lllltJtJFJtlTitlll::fll1tJW '118 - Ullltftlll .. .. 

11111HtJllll"!PlTI I 
'"'-

.. 
11111Htl8fl"!Yll1 2 

.. 
m11.:m!lfl"!Pll1 l - 2 

1lll 1lll 

(60) " !Ufttl 10 10 10 10 10 10 'HJtJl'I::: 
(30) (30) 

n'lf1Ut.h::'lf1'l1i 'Vl'tNb~'°1 9 9 10 28 10 9 10 29 57 95 29 • 
n'lf1tl'Clfl1W7 

~ 4 

'tl'IJ'tlW'tl 9 9 9 27 9 9 10 28 55 92 28 

n'lf1ti'Elflfnl:l 
.., 4 

~'f:Jtl~\Jl'j 9 9 9 27 10 9 9 28 55 92 28 

n'lf1tifi7il'Vl7 ~'tl1r.r~'Vl1° 9 9 9 27 9 8 10 27 54 90 27 

n'lf1tl'U'lW'tl b~t1J1'3-I~ 10 9 9 28 10 9 10 29 57 95 29 

n'lf1tii'VluW'tl k\13-!Ll"f\Jl'j 9 10 9 28 8 10 9 27 55 92 28 

'l')lJ 165 168 

fvtil'I::: 92 93.33 

!UfttJ 27.5 28 

t;j tQld. .do 'd. Qld QI:, OICIQI .Ji 
'illfWl l':il~ 'il~ mu 11u m1 l'J'W'Vl'VllU1J1J'Vl~Hff11J nti'Wb':i l'Jmrn~ lrn ~ b 1 !'JU m1fl wrn 'U~ 1~~bl'ti~l1r;'l nnu ~1flW 11u ~ 

" " 
" 11i:rmrn~m1r.iwrn'lli1i~ffe:i~11i:rnn1Ji1r.iwffe:i~11i:rf1'v'fui1 tl'n~!'J'Wbl'ti1J~1u 11 fl'W mrn1~~1u ~1u1u 6 

" flu 11i:r~'il1nuufli1tftl'n~l'Junrj:wbl'e:i1J1~~1u 6 flu'l'l1bb1J1J1lnl'ln'l:l~~111~1Je:in 2 "ljfi "lr;'l~ 3 u'l11J 1l11nui1 



Ufl~i:J'WffV'IJHl'WU'LI'LINfl"lj<fl~ 1 ~m1:lu!vm1~ 92 tt~vm~i:J~ 27.5 Hfl~U'LI'LINfl"lj<fl~ 2 ~<fli1:iu!vi:Jfl~ 93.33 

at .d .d QI • QI ' eX QI d.~ ~ 0 ..::::., 'JI 
rrrnmfli:J'YI 28 P-lfl'Vi<fll'Wlfll'It]U1mp..1~1vm.:.J 6 fl'W'W 'Vi<fll'Wl<fl'll'Wmfl'illm<fl'lJ'YllP-l<fl'VJfl'UV 

' .e:t 
1.Jflfl 5 

f " I j/ I 

rwv unif tymm1 fJU! m'll i1i.:.JffV\ltt~ fl fl'LI i1f,]U1 ffV\ltt~ fl'YH'ji1'Yl<fl 'UV\IU fl~ l:J'W i'u11' 'Ii i:J'lJ ffflll lU Yi 1/3 

" . 
m11~U'IJ'IJ1lmll U'IJ'IJ ~111\l'LIV fl 'll~ •1.bmitiif om 1 m1flru m 'lli1i.:.J ffV\ltt ~ flfl'LI i1flru ffV\I tt~flfiij i 1 

<u u cu cu 

d.ct QI ~ QI QI QI Ji QI .dct QI ~ QI QI QI 

f111fJU!!fl'U'Yl'lJ'Yl<f1~1~.:.JffV.:.Jttflflfl'LI~1fJU1tt'W'mflmm~m1tJrurn'U'Yl'lJ'Yl<fl~1~.:.JffV.:.Jttflmrn~~1tJU1ffV\lttflfl 

1<flmf1<il1:Jl'l1i1:luu'IJ'LINnnvu~1:Jumhrn~ 5 ,Yv 1111 10---.Uv 

" 
2 '1i't16elfl!!1J1J (Design) 

" " " 'ti 'W v v f) u 'LI 'LI H 'LI 'LI Nflll f)'l;J~ ii 'ti 'W ~ v 'W ~\I~ 
~I QI o QI 9.1 ~ d QI d.ci QI i 

U'IJ'IJl'lfl'Ylfl'l:l~~l'Il\l'IJVfl 'lll'WTW 2 "ljW]fl~ 3 'Q'IJ'IJ"l fl~ 10 'UV !'WVttl!fll:J1fl'IJfll'.ifJU!Lb'l'U'YJ'lJ'YJ<fl~1~\lffV\I 

" ""' 0 ~ 
3. 'll'WVll!'W'Wflli 

" al 0 A. Qld. 

'jjfll'j<fll!'W'W fll'j<fl\l'W 

" . . 
3.1 vllf111ffV'IJflV'WUfl~tt~\l~l:J'Wfl'IJUf)~l:J'Wi''W11'M'lJfff)'l:JlUYi 1 fllfl~i:J'WYi 1 Ufll'Ifffl'l:ll 2561 
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'U vi u v tt 1 m i:J'J fl'LI m1 fJ ru !fl 'U 'YI 'lJ 'YI <fl~ 1 ~\I ff v \I tt fl n fl'LI ~ 1 t1 ru tt u \I tt fl n Hfl ~ m1 fJ ru rn 'U 'YI 'lJ 'YI <fl~ 1 ~ .:.Jff V \I 

tt~mrn~i1flruffv.:.Jtt~fl 
" 

~ <i 'JI 
4.1 1U11il~'tt'llelllf;l .. 

q ~ .dtl} 31 0 di QI 0 QI 

- 1!fl11~ttP-lfl'i11flfl~U'W'W'YJ ~<fl'illflfll'.i'YllH'IJ'IJf:Jfl'YJfl'hl~ 'i11'W1'W 2 9j<fl"lfl~ 3 'Q'IJ'IJ 
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4.2.l fl1TH1fllmftl'.l 

(x) = 

x 

N 

x 
N 

,, 
= ~ft'i11J'Uel<Jfl~U'W'W'Vi<J'IUJ~ 

' 'j) 
4.2.2 fll'i'111fll'iell'Jft~ 

dll) 'j) 

fl~U'W'W'Vl i~ x 100 

,, 'j/ ' • 

'i11flm'Jfffl1111~l'.l1ui'u~l'Ju i~fffl1:nflzj1Ji!fl~l'.lui'ul!'lil'.li1ffflmilYi 1 mfl~vuYi i 1J 
fll'jfffl'l:ll 2561 1 H ~l'J'WUfl1Jtl1el'W! 'i)~tu1'Vll'J1 ~l'W'J'W 17 fl'W whil'J 1~1lf ir fl~l'J'WYll!L1J'IJ'Vl~'ffel'IJnB'WUft~ 

<IJ ., <IJ 

Q/.c:I, QI~ Q,IQ.IQI Ji QI QI~ Q,IQIQI Q,.I 

'11 ft <J ! 'i l'.l'W fll'i mum 'IJ ~ 1~M'ffel<J11 ft fl fl'IJ ~ 'Jfltu 11u<J11 ft mm ... fll'i fl tum 'IJ ~ 1~<J'ffel<J11ftflfl'IJ~1fl tu 'ffel <J 11 ft fl 
cu cu cu cu 

' ,, Ji ,, 
~1u1u 10 ~el il'ilfl{]ll iii! fl~l'.l'WYi'f.)tum'lli1i<J'ffB<J'l1~ mm~ i1t)tu 11u<J11~fluft~ fll'i'f.)tum'lli1i<J'ffB<J 
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'illfl~~fll'Jl.n'Ulr'JiJ1~vl'-3il flfl 
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b 'fl n f111t.l 1:m 'fl 'LI n 1 'ifl 'flu 
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1.t~'t!n~m.Jvr1~1f?l'f:i1J!Pi'flhJtl 

1 1 2 x 2. 34 x 3. 56 x 4. 34 x 

5 6 7 8 

------------- ------------ ------------- ------------

------------- ----------- ------------- ------------

5. 56 x 6. 12 x 7. 34 x 8. 56 x 

9 95 96 86 

------------- ------------ ------------- ------------

------------- ----------- ------------- ------------

9. 45 x 10. 67 x 

86 68 
-...... 

------------- ------------

------------- -----------

' "' ' ~ ~ q 

'!Vil. . . .... . . ..... ... . ............... ... . ...................... 'll'W ...... .............. . Lft'll'Vl ...... .. ...... .... .. 



' ,, ' d ~ q 

'll'!l. .. .... . ...... . .............................. . . ...... ...... 'l!'W ..................... L~'lJVl ......... . ........ .. 
!!-' 

1 .1 ihrn~t1uvi1f11lwEi1Ji?lfl hJtl 

D 
1) 12 x 

5 

____ [O 

D 
2) 12 x 

6 

I __ l__ __ l___J___ 

D 
3) 12 x 

7 

I __ l ___ J ___ J___ 

D 
4) 12 x 

8 

I _J ___ J ___ J___ 

D 
5) 12 x 

9 

I _ _l___J ___ J ___ 

6) 23 x =~ =1 I I I + 

s I I= I I I I 
-------------

I I I I I 

7) 23 x=b=I I I I+ 
6 I I =I I I I 

I J___J___J___j 

" 8) 23 x = b = I I I I + 

1 I I =I I I I 

I _l___l _ __l __ _I 

9) 23 x = b =I I I I + 

s I I J I I I 

I __l _ __l __ _l ___ I 

10) 23 x = b =I I I I + 

9 I I I I I I 

I l ___ J___J___J 

I 
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1 . 1 ~tr n ~ti 'W '1,n y;) 1 (91 'el 'lJ (P] iei hJ t1 

6) 45 x =~ =1 I I I + 
D 

1) 34 x 

5 s I I= I I I I 
-------------

LJ __ J __ I I I I I I 

D 
2) 34 x 7) 45 x=~=I I I I+ 

6 6 I I =I I I I 

I J __ L_L_ I J___J___J___J 

D 
3) 34 x 8) 45 x = D = I I I I + 

7 1 I I = I I I I 

I __l_ __ J___J___ I _LJ _ __l __ _I 

D 
4) 34 x 9) 45 x = ~ =I I I I + 

8 s I I =I I I I 

I _ _l ___ J___J ___ I J __ _l __ _I ___ I 

D 
5) 34 x 1 O) 45x = b =I I I I+ 

9 9 I I =I I I I 

I _J ___ J___J___ I l___J_ __ J___l 
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'lVil. ......................... .. ........................ .. ..... 'JIU ... . . .. ........... . . . Lfl'11Vl .... ... ............ . 
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1 .1ihrn~tiu~1~1[9]'elul9i'el11.lti 

D 
1) 56 x 

5 

____ [D 

D 
2) 56 x 

6 

I __ l____l_ __ J___ 

D 
3) 56 x 

7 

I _J____l_ __ J ___ 

D 
4) 56 x 

8 

I __ l ___ J___J___ 

D 
5) 56 x 

9 

I __l_ __ J___J___ 

6) 67 x=~=1 I I 1+ 
5 I I =I I I I 

-------------

I I I I I 

7) 67 x =~ =l I I I + 

6 I I ~ I I I 

I J ___ J___J___J 

8) ........ _ 

67 x = D = I I I I + 

7 I I d I I I 

I _LJ_J __ J 

9) 67 x = b =I I I I + 

s I I =I I I I 

I J_J _ __l __ I 

10) 67 x = b =I I I I + 

9 I I =I I I I 

I l ___ J___J___J 
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1.Hhrn~tJ'Wvi1~1(9l!l1J~!l hJti 

1) 12 xb1111 

-----------~5 tTJ I I I I 
L_J __ J __ I I 

2) 12xCJ1111 
86 ~ rn 

I J_J __ J___I 

3) 12 x 
77 

I J _ _J_ __ J___I 

01111 
~1111 

4) 12 x b I I I I 
68 ~ 1111 

I J _ _J_ _ _J_ __ I 

5) 12 x 
59 

I __l ___ L_L_I 

b1111 
t}=J I I I I 

6) 23 x =~ =1 I I I + 
95 Ej==J=I I I I 

-------------

I I I I I 

7) 23x=~l I I I+ 
86 p=l 111 

I J___J__J__J 

8) 23x= Di 111+ 
77 ~=1111 

I _LJ_J__J 

9) 23 x=b=i 111+ 
6 8 Ej==J =I I I I 

I j_J_J __ I 

10) 23x = b =I I I I+ 
59 tTJ 1111 

I l___J__J__j 
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1.1ihrn~tJuvi1r111?1ieJ'l.J!?lieJhJil 

1) 34 x ~I I I I 

---------~--5 P I I I I 
l__J __ J_ 1 I 

2) 34x b1111 
86 trJ DJ 

I J_J __ J ___ I 

3) 34 x DI I I I 
77 tr=Jllll 

I J_J __ L_I 

4) 34 x b I I I I. 
68 tT=J I I I I 

I _LJ_J __ I 

5) 34 x 

59 

I J __ L_L_I 

6) 45 x=~=1II1+ 
95 ~=1111 

-------------

I I I I I 

7) 4sx=~=I I I I+ 
86 t]=J=l 111 

I LJ __ J___J 

8) 45 x =D =I I I I + 
77 ~ =1111 

I _LJ_J__J 

9) 45 x =b =I I I I + 

68 ~=1111 

I J_J_J __ I 

10) 45 x = ~ =..--I 1~1~1 + 

59 p1111 

I L_J__J__J 
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"' 1.1ih!n~uwinr111?1'El'l.Jl?i'Elhltl 

1) 55 xb1111 

----------~- 5 tT=J I I I I 
LJJ __ I I 

2) 56xbl 111 

86 t]=J DJ 

I J_J_J __ I 

3) 56 x DI I I I 
77 t]=J I I I I 

I J_J_J __ I 

4) 56 x b I I I I 
68 t]=J I I I I 

I J_J_J __ I 

5) 56 x 
59 

I J_J_J __ I 

I I I I 
I I I I 

6) 

7) 

8) 

9) 

57 x=~=1 I I I+ 

-------~~--- ~ =I I I I 
I I I I I 

67x=~=I I I I+ 
86 p=l 111 

I LJ_J__J 

67 x = b = I I I I + 
77 ~=1111 

I _LJ_J__J 

67 x =b =I I I I + 
68 ~=1111 

I J_J_J __ I 

1 O) 67x = b =I I I I+ 
59 tT=J I I I I 

I LJ_J__J 
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1 1 2 x 2. 34 x 3. 56 x 4. 34 x 

5 6 7 8 

------------- ------------ ------------- ------------

------------- ----------- ------------- ------------

5. 56 x 6. 12 x 7. 34 x 8. 56 x 

9 95 96 86 

------------- ------------ ------------- ------------

------------- ----------- ------------- ------------

9. 45 x 10. 67 x 
......... 

86 68 

------------- ------------

------------- -----------
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