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Abstract 
The purposes of this research were: 1) to deveLop the quality and efficiency of computer-assisted 

instruction of PLant and AnimaLs and 2) to compare the achievement before and after instruction. The 

sampLe group was 38 students for the class of second pratomsuksa in second semester, academic year 2013, 

Wat Ladya Vittaya School. The cluster random sampling method was applied in one classroom. Research 

tooLs are computer-assisted instruction of plant and animaLs, quality assessment form and learning 

achievement test with 0.67-1.00 Level of difficulty, 0.20-0.69 level of discrimination and 0.82 LeveL of 

reliability. 

From resuLts, it is found that quality of computer-assisted instruction of pLant and animals is good (X = 

4.38) and technicaL media production is good X 4.10). The effiCiency of computer-assisted instruction of 

plant and animaLs is 80.53/81.51. The achievement is statisticaLLy significant higher after instruction 

ps.05 which is according to hypothesis. 
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1. U'Vlb~V'Ufle:J1I~1b\91e:J~.ulVt1e:J'U b~m6(Jl\91-w"llbb(;i~~~l 
"lle:J-!liJm~v'Ui'Utl~~t1l1¥ifl'\~l i1f1 run1V4e:JtiL'U~~~u~~'U1tl 

, '\J 

( X 2:3.50) 

2. U'Vlb~V'Ufle:J1I~1b\91e:J~.ulVG'le:J'U b~e:J-!l6(Jl\91-W"llbb(;i~~\911 
"lle:J-!liJm~v'Ui'Utl~~t111¥ifl'!~n i1tl~~~'Vl5n1V4 E/E2 hJ~lfll1 
80/80 

6' ' 

3. ~(;i~1I~'Vl5'Vl1-!lfl1~b~V'U b~e:J-!l6(Jl\9l-W"llbb(;i~~\911 "lle:J-!l 

,:rm~v'Ui'Utl~~t111¥ifl'\:n 'VIf{-!lb~V'U~lVU'VIb~V'Ufle:JlI~lb\9le:Ji 
.ul VG'le:J'UG'I-!lfll1 rie:J'Ub~V'U 

'\J 

4. n~ij'Ubb'IJ1~~meHf:lJn1~1~U 
L'Ufl1~l~vfI~-!ld ~~V1~~\9)J'U1U'Vlb~V'Ufle:J1I~lb\91e:J~.ulV 

, '\J 

G'I e:J'U b~e:J -!l6(Jl \91-W"ll bb (;i ~ ~\911 fl cillG'll ~~ fl1 ~ b~v'U 11"ll1 
, '\J 

l'Vlmf"llt1\91~v1Vlvtl1bb'UlfliVl 1'1"4h"llu ~~ruD'U1~(;i bb(;i~flru~ 

[6] i1-ll'U\91e:J'Ufl1~~\9)J'U1U'Vl b~ V'UfI e:J1I~1 b\9le:J~.ultlG'le:J'U 
v v v 

~-!lil1) -ll'Ufl1~lbfl~l~l1 2) -ll'Ufl1~e:Je:JmbUU 3) -ll'Ufl1~ 

~\9)J'U1 4) .ff'Ufl1~tl11tJ1-if 5) .ff'Ufl1~tl~~bil'U~(;i 
fl1~'VI1f1run1V4"lle:J-!lU'Vl b~tl'UfI e:J1I~1 b\91e:J~"1il VG'le:J'U~~V1~ 

, '\J 

tl1bb'UlflVl"lJe:J-!l1V4h"llU ~~ruD'U1~(;i bb(;i~flru~[7] L'Ufl1~ 

tl~~bil'Uflrun1V4 "lle:J-!lU'Vlb~tl'Ufle:JlI~lb\91e:Ji.ultlG'le:J'U 1~'Vhfl1~ 

tl~~b~'Uflrun1V4L'U 2 ~1'U ~e:J~1'Udle:J'VI1 bb(;i:t;~l'Ub'VlflUfl 
~~\91~e:J 

6' 

fl1~lVl ~ (;i~1I~'Vl5'Vl1 -!l fl1~ b~tl'U"lle:J-!lU'Vl b~ tl'UfI e:J1I~1 b\9l e:Ji 

"1ilVG'le:J'U ~1~tl1~tl1bb'Ulf11111flVl"lle:J-!l BLoom 1956 el1-!lL'U 

e:J(;i-!lfl~ru ~l"llfl~l1 [7] 1I1L-ifbU'Ufl~e:JUbb'UlfliVlL'Ufl1~G'l11,:j 

bbUUlVl~(;i~lI~'Vl~ ~-!l~'~Jbif'U'Vl1-!l~1'UUtyty1 i1~-!l'VIllVl 6 

~:t;~U fie:Jfll1111f11111"i11 fll111 b ·ihL "Il fl1~tl11 tlL-if fl1~ 
'\J 

lbfl~l:t;l1 fl1~~-!lbfl~1~l1 bb(;i~fl1~tl~~bil'Ur11 bb\911'Ufl1~1~V 

fI~'1dlJl~mif'U 3 ~1'U~e:J 1) fll1111-fll111"i11 2)fll111b-ihh
'\J '\J 

3) fl1~tlrI1tJ1i 

fl1~'VI1 tl~~~'Vl5n 1V4"ll e:J 'I U'Vl b~V'U fI e:J1I ~1 b\91 e:J~.ul tJ G'I e:J'U 

0~tJ1~tl1bb'Ulf11111fliVl"lle:J'I -lltltJ'Irl V4~'VIlIl'1~ bb(;i~flru~ [8] 

11 1 b U'U fl~e:JU bb 'UlfliVlL'Ufl1~'VI1tl ~:t;~'Vl5n 1'1"4 "ll e:J'IU'Vl b~ tJ'U 

fle:J1I~lb\91e:J~"1iltJG'le:J'U ~'Ii1 

1) tl~~~'Vl5n1V4"lle:J'Im~Ul'Ufl1~ (E l ) -2) tl~~~'Vl5n1V4"lle:J'I 

~(;if{V46 

5. ~ij'Ub~~n1~1~U 
1. "lle:JUb"ll\91~1'Utl~:t;"lllfl~bb(;i~fl~1I~1e:JcJ1'1 

tl~:t;"lllm bu'U,:rm~v'U.rr'Utl~~t1l1¥ifl'l:}lt1~ 21~-!lb~tl'UlVl 
(;i1Vl'VInl1 "(;i1Vl'VIn111'VltJ1" B1bnmi1e:J'I ~'1'V1'rVlfl1ru"ll'UU~ 

IV v QJ q 

611iJfl'l1'Ub"ll\91~'U~fl1~¥ifl'l:}1fl1ru"ll'UU~ b"ll\9l 1 n1f1b~V'U~ 2 v , 

t1fl1~¥ifl'!:n 2556 "i11'Ul'U 2 Vle:J'I i1iJm~tl'U 76 fI'U 

flcill~1e:J~1'1 1~"Il1flfl1~?i1l bb UU bb U'I fl~lI (cluster, " 
random samplins) 1I1"i11'Ul'U 1 Vle:J'I 38 fI'U 

2. "lle:Jub"ll\9l~h'U~lbbtl~ 

~lbbtl~~¥i fl'!:n L 'Ufl1~G'l11'1U'Vl b~tJ'UfI e:J1I~1 b\91e:J~"1il tJG'le:J'U 

1. flrun1V4"lle:J'IU'Vlb~tJ'Ufle:J1I~lb\91e:J~"1iltJt1e:J'U b~e:J'I 
~1\91-W"llbb(;i~~\911 bbU'Ie:Je:Jmu'U 

1) flrun1V4~1'Ubi1e:J'VIif1 

2) ~run1V4~1'Ub'VlflUfl~~\91~e:J 
2. tl~~~'Vl5n1V4"lle:J~U'Vl b~t1'U fle:JlI~l b\91e:Ji.ultJG'le:J'U 

b~e:J'I~1\91-W"llbL(;i~~\911 tl~~fle:JU~lV 
1)tl~~~'Vl5n1V4"lle:J'Ifld~Ul'Ufl1d 

2)tl~~~'Vl5n1V4"lle:J'I~(;if{V46 

3. ~1bbtl~~Hl1'Ufl1~¥i fl'\~1 btl~tlU bYitlU~(;i~lI~'Vl~ 
'Vl1'1fl1~b~tl'U tl~~fle:Ju~htJ 

1) 

fle:JlI~l b\91e:J~.ultJt1e:J'U 


2) ~1bbtl~\91111 


~1\9l-W"llbb(;i~~\911 


3. IDJb"ll\91~h'Ubde:J'VI1 

b~m~1\9l-W"llbb(;i~~\911 tl~:t;fle:JU~ltl 2 \91e:J'U 12 'VI'.hv 

~'1~e:J1tld 
\91e:J'U~ 1 ~1\91-W"ll tl~~fle:JU~ltJ 5 'VIUltl ~'1d 1) U"Il~tJ 

"lle:J~fl1~~l~~~l\91"llm-W"ll 2) fl1~b"ll~tyb~U1\91"lle:J~-w·!j 3) fl1~ 

~bb(;i-W"llL'UYle:J'I~'U 4) -w"lli1tl~~1tJ"llu 5) fl1~\91e:JUt1'Um~e:J~~ 
b11bb(;i:t;fl1dtl1U~ldh~'1bb1Vl~e:J1I"lle:J'I-W"ll 
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b'U~hJ1 'W'(9).J'UlJ1fll lJTUVI "ll1~1tJ Yh:n~ t1111W'<ij'U'Vli bb~~tJ~mfl1ru ~~rlW1'11'U1?l. , , 
11';i~1)fl11"11t11?1{f:l1?1~1'V1m)lJ 14 mj''U~ 1 L~e:rUlJmlrllJ - LlJ~ltJ'U 2558 

1?1€l'U~ 2 ~il?1~1?11 tJ)~fl€l'U~htJ 7 Vl'LhtJ ;r~.n 
6) thr~tJ'tJ€l~fl1)~11~~il?1bb~~fl1)b1i1~qjb~U11?1'tJ€l~~1?11 7) 

In'<ijm'tJm~b~e:J 8) fl1)~1)~~il?1"lle:J~~1?11~e:J~1'UJ1 9) ~(9l1 
bb~~fl1)ti1tJ'Vle:J~m)lJVI'U5t1~flVl~1'U 10) ~1?11bb~~fl1)

'\J\J 

I?1e:JUt1'Ue:J~~e:J~~L~l 11) ~l?1il'UYfe:J~~'U 12) tJ1~1tJ"ll't1bb~~ 
1'Vl~"lle:J~~1?11 

6. tf>l~eJ~ijeJmm1.ln1~1~EJ 
1. U'Vlb~tJ'Urle:JlJ~lLI?1e:J'i1l1tJt1e:J'U b~e:J~~il?1~"llbb~~~1?11 

"llm-Um~tJ'Ui'UtJ)~f1lJ~fl~l 
2. bb uutJ)~ bll'UV1Wfl1V1U'Vl b~tJ'Urle:JlJ~l LI?1€li1l1 tJt1€l'U 

d..:::JQ.4 Q.)5" Q.J4'-' J( t.J ~ 
b1e:J~"ll11?1V1"!lbb~~t11?11 2 UUU rle:J~1'Ub'Ue:J'VI1 1,1,~~~l'UL'Vlrl'Url 

a. <Ii 
fl1)t:J~I?1t1e:J . , 

3. bbUU'Vl~t1e:JU1~t:J~~lJ~'Vl5'Vl1~fl111,~tJ'U b~m~il?1~"ll 

bb~~~1?11 "lle:J~-um~tJ'Ui'UtJ)~f1lJ~fl~l I,tJ'ULLUUb~e:Jfll?1e:JU 4 

~lL~e:Jfl '<\11'Ul'U 40.ue:J iJf"11rl11lJtJ1fl~ltJe:J~)~Vl'J1~ 0.67­

1.00 f"11e)1'U11i1'<\11Ll,'Ufle:J~)~Vl'J1~ 0.20 0.69 Lb~~f"11rll1lJ 

b~e:J~'UL'Vhnu 0.82 

~ v 
7. n1~Y1""t;teJ,:ntt;t:n1~tn'U~1'U~1l1'tJeJ\lt;t 

fl1)i'<ijtJrl~~dLtJ'Ufl11i'<ijm~~'Vl~~e:J~ tfi'<ijtJl~'Lhu'VlL~tJ'U 
,c:. If I .d. Q~ 4 Q.J 'U tf V.::::::I,:j 

rle:JlJVl1LI?1e:J)"!lltJ61e:J'U b)e:J~"ll11?1V1"!lbL~~611?11 "llm'Um)tJ'U"ll'U 

tJ1~f1lJ~fl~l 1~tJtfi '<ijtJtJlGlJUl,'Vlfll-Um~tJ'U 1,1, 'U~t11 Lb'U1'Vl1~ 
\J "" 

~1 Lij'Ufl1)'Vl~~m~~VllJ~ 1~tJ~1'UU'Vl L~tJ'Urle:JlJ~11,1?1e:J11l1tJ 
t1 e:J'U Lb 'U~t11 fl111<ff ~ 1'U'tJ e:J ~ Lrl ~e:J~Jj e:J fl1) L~ tJ 'UU'Vll~tJ'U 
rl e:JlJ~l LI?1 e:J i1l1 tJ61 e:J'U )llJ f.i~ fl1)Hll?1 e:JU nu-um~ tJ'U1 'U 

I .,. ..: 

)~'VI11~fl1~U1'Ufl11b)tJ'Ufl1)t1e:J'U fl1)bflUrl~bb'U'U LL~~fl1) 

tJ)~bll'Ut:Jm~e:J1Vhrm~tJ'UiJLl'U1'Vl1~1'Ufl1)tJlJu~~1?11~n'U 'l'11 

fll)'Vl~~e:J~nUfl~lJ~le:J~l~ 1~tJ,:rm~tJ1"!~€l~'l'l1bbUU'Vl~t1e:JU 

n€l'Ub~tJ'U (Pre-t~st) lb~~b1tJ'Ub.Qe:JVl11'UU'Vlb~tJ'Urle:JlJ~l Ll?1€li 

1l1tJt1e:J'U1'UVlmb~tJ'U1~tJ-um~tJ'U 1 rl'U ~e:Jfle:JlJ~lbl?1e:J1 1 

brl~e:J~ V1~e:JlJ'l'hLLUU'Vl~61e:JU)~Vlrh~L1tJ'U (E l ) b~e:Jt11.ue:J~~ 
1tJi Lrl)1~~'VI1tJ )~~'Vl5fl1V1'tJe:J~ fl )~U1'U fl1)'tJ e:J~U'Vll,~tJ'U 

4. 61 d I Q.J I ..:::J V eJ 

I'll e:JlJVl1 L(9l e:J)"ll1 tJ61e:J'U LlJe:J fl~lJl?11 e:J tJ1~ L) tJ'U~l tJU'V1 L) tJ'U 

rle:JlJ~l LI?1e:Ji1l1 tJ61€l'Url)u'VJfl'VI'll1 mL~l 1VI'l'l1 LL UU'Vl~61e:JU 

Vl~~L~tJ'U (Post-test) (E 2) LL~1,j1rl~LL'U'U~1~,j11tJi\'rl)1~~ 
Vl1tJ)~i1'Vl5fl1V1'tJmt:J~~V1fi ~i'<ijtJt11t:J~~lmtJi Lrl)l~Vi

\J 

"" tfV8. n1~1tf>l~1:'VI'tJeJ\lt;t 

1. i Lrl".i1~ViV1Wfl1V1"ll mu'Vl L~tJ'Url e:JlJ~l LI?1e:J11l1tJ61e:J'U 

L~e:J~~il?1~"!lLL~~~1?111~tJ1<ffrhLu~tJLL~~f'llL~tJ~LU'UlJ11?1)J11'U 
2. iLrl)1~~tJ)~i1'Vl5fl1V1"llmU'VIL~tJ'Urle:JlJ~'dLl?1e:J11l1tJ 

61e:J'U\'~€l~~il?1~"llLL~~~1?111~tJ1i61l?1) E/E2
\J 

3. \,tJ1tJuLVitJut:J~~lJ~'VlB'Vl1~fl1)L~tJ'U'tJe:J~-um1~'Une:J'U 
L1tJ'UnuVl~~ \'1tJ'U~1 tJU'Vl L~tJ'Urle:JlJ~l LI?1e:J11l1 tJ61e:J'U L~e:J~"iiil?1 

~"llLL~~~1?111~tJ1i~l?1)fl1)'Vl~t1e:JUf'l1 t-test LLUU 

Dependent Sample 

9. ~t;tn1~1~EJ 

. 1. fl1)tJ)~LiJ'UV1wfl1V1'tJmU'Vl1,~~'Url€llJ~11,1?1e:J11l1tJt1e:J'U 

b~m~il?1~"ll\'L~~~1?11 Ll61~~;r~1?11)1~Vi 1 

1?11'11~vI 1 bba~"!rll bU~tJU~:::~1'Ub~tJ'UbU'UlJ1 m,1il'U"ll €I"! f1 rumY1"ll'tH! 

UYI b~tJ'Uf'I€l:IJ~1 bl'l€l1-U1tJa€l'U b~€l"!~lI'1Yl'lJbb~:::XI,l1 

1 V1Ul1 

)~;rU~ (X 4.38) Ll,~~~1'UL'VlrlUrlfl11t:J~I?1~e:Je:JtJ1'U)~;ru~
'IJ 

eX = 4.10) 

2. fl1)'VI1tJ1~~'Vl5fl1V1"llm'tJe:J\lU'VlL~tJ'Urle:JlJ~lLI?1e:Ji1l1tJ 

t1e:J'U L~e:J\I~il?1~"!lbb~~~1?11 bbt1~~;r~1?11)l\1~ 2 

1?11'11~vI 2 Ua\9l"!rll'IJ1;;;~Y15mVi"ll€l"!UYlb~tJ'Ufl€l:IJ~1bl'1€l1-U1!'.Ja€l'U 
b~€l"!~1I'lYl'lJbb~:::XI'l1 

~an1'1 ~1'U'l'U A:::bL'U'U A1Ltlila 

Y1Aaa~ ~t~EJ'U b~lI LtlilEJ ;aa a::: 

1;;;vrh:j 

b~!'.J'U 38 
35 28.18 80.53 

VI~"!L~tJ'U 40 32.61 81.51 

1i11flI?11)1~Vl 2 V1u';h t:J~fl1".i'Vl~61e:JU".i~'VI11~b~tJ'UiJrl~bL'U'U 

\'~lJ 35 rl~Lb'U'U l~rl~bb'U'Ubu~tJ 28.18 ~~btJ'U~e:JtJ~~ 80.53 

(E l ) LL~~t:J~fl1)'Vl~t1e:JUVl~~b~tJ'U iJrl~lb'U'UL~lJ 40 rl~LL'U'Ul~ 

rl~LL'U'UbU~tJ 32.61 ~~LtJ'U~e)tJ~~ 81.51 (E2) tJ)~~'Vl5fl1V1 
"lle:J~U'VlL~tJ'Ub'Vhnu 80.53/81.51 05 6/J~61€l~rl~eNnU 

61lJlJ~J11'U~n1Vl'U~11~hl~lfll1Lflw"] 80/80 

3. t:J~ fl1) LtJ~ tJU LVi tJU t:J~ ~lJ ~'VlB'Vl1~ fl1) b~ tJ'U"ll e:J ~ 
-um~tJ'Unm.H~tJ'U bb~~'VI~~b~tJ'U~ltJU'Vl\,~tJ'Urle:JlJ~l\'I?1e:J'i 

1l1tJ61e:J'U 1,~€l~~i(9l~"llbb~~~(9l1 ~~1?11".i1~~ 3 
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1 b~e),U1Jmlrl:IJ ­ b:IJ'l!fltJ'U 2558 

19l1'a1011-vi 3 bL?lI'1'lfll"JLtl~tl'ULVitl'U~~i11J~'Vl~VI1'lnl'H1tl'U'1JfJ'lUm~tl'U 
ri€J'UL~tl'U ti'U'~'1~'lL~tl'U~ltl'U'VlL~tl'Ul'lfJ1JYllLl'1fJ4'liltl?l€J'U ,'''''',,,,,,,",,''''''' 

bL~~i11'11 

~~i1:w~'Vl~ I'l:::LL'U'U -
'Vll'lfll"Jb~tl'U 

n 
b~1J 

X Sig 

rifJ'Ub~tl'U 29.16 2,82 0.000** 

VlG1'lb1tl'U 
38 40 

32.61 3.20 

\llfWn~l'lVi 3 ~Ul1~~;;1:utl'Vl~'Vll'l m~b~tJ'W"lJeJ'l 
itm~ tJ'WVI~'l L~tJ'W~1tJ U'Vl b~ tJ'W rleJ:UYl1Ll91eJ{<U1 tJ?leJ'W b1eJ'l 

;1191Yl"lJbb~~i>11911 ?I·ml1rieJ'Wb~tJ'W mh-!liJitm'lrlru'Vll'l?l~~Viv v 

~~I11U .05 

10.BnU11u~~n111~u 

1. ~~m"a~\9lJ'Wlbb~~VllY'lruJll~U'Vlb~tJ'WrleJ:UYl1bl91eJ{ 

<U1tJ?I eJ'W b~ eJ'l;1191Yl"lJ bb~ ~ i>11911 "lJeJ'litm~ tJ'W.rr'U'lld ~ tl:Uf'ii fl'Ml 

1~mh1tl'Vl~~eJ'lti'ufl~:u~heJ~l-!1 itm~tJ'W.rr'Wtl"a~tl:uf'iifl'l!flU~ 
2 h'lb~tJ'Wl~m~Vlqh "~1~VI~11'VltJ1" ~Ul1 U'Vlb~tJ'WiJ 

Y'lruJll~~1'Ub.QeJVlltl~1'W~~l11u~ X 4.38) bb~~JlTUb'VlrlUrl 
m~~~191~eJeJtJ1'W~~I11U~ 

v 
(X 4.10) ~'ldb~eJ'l\llfl~~tJ1Jl 

v 

~~'U 1~'W1~ tJ kl bU'W fll ~ 1911:U.ff'W 191eJ'W~11-!111' bb~ ~~\9lJ'Wl 
U'Vlb~tJ'W1~tJ1i{fl~eJuurlbb'W1fi~ l'rlh\l'tJ ~~ruD'Wl~~ bb~~ 

rlru~ [6J ag-!liJiI'Wl91eJ'Wm~~\9lJ'W1U'V1 b~tJ'WY'leJ:U~lbl91eJ1<UltJ 

61eJ'W 5 .rr'Wl91eJ'W 1Jlbbri .rr'Wm"a1bY'l~1~Vi .ff'Wm~eJeJmbUU .ff'W 

fll "a~\9lJ'Wl .ff'W fll ~U rl1tl1i{ .ff'W fll~tl ~ ~ bil'W~~ €i fl~'l fll~ 
'tl1b61'WeJU'Vlb~tJ'W~tl"a~fleJU~lm.QeJVll Jll~ti'l bb~~ 
Jll'rl brl~eJ'W1 Vll €ifl~'l m"a 1 i{~bb~~;(1afl'M~~eil'W~1 tJ-ir~b \l'W 

b~eJ1'l.1itm~ tJ'WbtilhU'Vlb~tJ'W1Jl~ltJ~'W iJfll~'Vl~?leJUrl1rl:U~ 
v 

'V111'l.1U'V1 b~ tJ'WY'leJ:U~l bl91eJ1<Ul tJ?leJ'W~?I~l-!1~'WiJY'lruJll'rleJtJ1 'W 
, "lev IV 

ag'l?leJ~Y'l~eJ-!lti'U'l1'W1~tJ"lJeJ-!I Jl'Vl~~ ?I:U~'l1 [9J 61~1'l 

U'Vl I.~ tJ'W Y'l eJ:U~l bl91 eJ ~'/h tJ?leJ'W 1.1 eJ'l'll'W"lJ 1 tJ 611 tJl91 eJ'W'WeJ fl 

1Jl-rufll~tl~~bil'W1~tJ~b~tJl"lJlruJll'Wb 'VlY'lUY'l mit'W~~I11U~ 
v <V " 

:Ulfl (x ::: 4.78) Lb~~lJl-rum"jtl~~bil'WJll'Wb.QeJVlleJ~'1'W 
"j~I11U~ X 4.61) 

2. ~~m"jVll'lb~~'Vl5Jll'rlU'Vlb~tJ'WrleJ:U~lbl91eJ1-d1tJ61eJ'W 

b1eJ'l.yj1191Yl"l1bb~~i>11911 "lJeJ-!litm~tJ'W.ff'Wtl"j~tl:uflffl'Mlt1~ 2 

1"j-!lL~tJ'Wl~~1~VI~1 "~1~VI~11'VltJ1" '\11'Wl'W 38 Y'l'W 

tl"jlfl{]':h ~~m"jL~tJ'W"lJeJ'litm~tJ'W\llflm"avhbbUUtJflVf~YfltJ 

Vl'th tJ fll"j b~tJ'WLL~~ bb UU'Vl~?leJUVI~'l b~ tJ'WiJtl"j~~'Vl5Jll'rl 

bvhti'u 80.53/81.51 ~'lbu'W1tl1911:U?l:U:U~~1'Wfll"j1<UtJ ~'ld 
b~eJ'l\llfl ~<UtJ1Jl~\9lJ'Wl~'W1~tJ~1 LU'Wm"j1911:u.rr'W\1IeJ'W~11'l

" 
11'Lb~~~\9lJ'W1U 'Vl b~ tJ'W1~ tJ1 tIfl"jeJUUl bb 'W1fi ~"lJ eJ'l-tltJ tJ-!lrl 

'rl"aVl:Ul'lV'l bb~~Y'lru~ [8J :UldJ'Wfl~eJU LL 'W1fi~1 'Wfll"jVll 

tl "j~ ~'Vl5 Jll~"lJ eJ 'lU'Vl L~ tJ'W Y'l eJ :U~1 bl91 eJ{-dl tJ?leJ 'W 1~ tJiJ 

"jltJ~~b€itJ~ l11~d 1. tl"j~~'Vl5Jll~"lJeJ'lm~Ul'Wm~ (E 1) 2. 

tl"a~~'Vl5Jll~"lJeJ-!I~~~~5 b~eJ~\ll"jrul~l 
80.53/81.51 \l~L~'Wr;htl~~~'Vl5Jll~"lJmm~Ul'Wm~iJ~161'l

" fll1tl"j~~'Vl5Jll'rl"lJeJ'l~~~~5 b~eJ'l\ll flitm~mJ1Jlb~tJ'Wb.QeJVll 

1'WLLI'i~~Vflt1eJ \lU LL~Tv11 bb UU'Vl ~?leJuVi''WVi 11m~tJ'W~'ll91eJU 

r11tll:U1Jl ~l'WbbUU'Vl~61eJUVI~'l b~ tJ'W itflb~ tJ'W~eJ'l b~ tJ'W 

b.QeJVll1'Wbbl'i~~Vflt1eJ1'l.1\lU~'lVl:U ~ rieJ'W~'l\l ~Vl1 bbUU'Vl ~61eJU 
v111'l.1itfl b~ tJ'W '\11 b.QeJVll1 'W <U1-!1 bb ~ fl hl1Jl ~'l?leJ ~Y'l~eJ'l nu 

~1'W1~tJ"lJeJ'l tll~1911 b\l'Wn\lru"j'lf'l [10J ~~Ul1U'Vlb~tJ'W 
Y'l eJ:U~l bl91 eJ1<U1 tJ 61eJ'W b~eJ'l Jll1~1~ fl~eJ'W iJtl~~~'Vl5 Jll~ 
83.66/8 1.33 ~-!I bU'W1tl1911:U?l:U:U~~1'Wm~1<UtJ bb~~?leJ~rl~eJ'l 
nU'l1'W1~tJ"/.leJ-!I ru~~t1Jl 'rl~VI:U'VleJ,'l [11J \llfl~1"j1~tJ'rlUl: 

U'Vl b~ tJ'WY'leJ:U~lbl91eJ1<UltJ?leJ'W b1eJ'l;1191 nu~'l bb1~~eJ:U Vi 

?I ~ 1 'I ~ 'W iJ tl ~ ~ ~ 'Vl5 Jll ~ 1911 :u bfl ru svl E/E2 b'VIl n U 

85.76/83.44 ~~~eJl1iJtl"a~~'Vl5Jll~tj'lfll1bflrusvl 80/80 

~~'lH 
3. ~~m"j btl~tJUbVitJU~~;;1:utl'Vl~'Vll-!1fll~b~tJ'W"lJeJ'l 

itflb~tJ'W rieJ'Wb~tJ'WnUVI~'lb~tJ'W~1tJU'Vlb~tJ'WY'leJ:U~lbl91eJ{<UltJ 

?leJ'Wb1eJ-!I;1191Yl"l1bb~~i>11911 "lJeJ'litm~tJ'W.ff'Wtl"j~tl:uU~ 2 

h-!lb~tJ'Wl~~l~VI~l "~1~VI~11'VltJ1" '\11'Wl'W 38 Y'l'W 1~tJ 

~1 bO ~ tJ"lJ eJ'l rl ~ bb 'W'W~~i>1:u tl'Vl~'Vll'l fll "j b~tJ'W rieJ'Wb~ tJ'WiJ ~1 
Lvhnu 29.16 bb~~VI~'lb~mJiJ~lbvhnu 32.61 bb?l~'l11 

~~i>1:u tl'Vl~'Vll-!1 m "j b~ tJ 'WVI~'l b~ tJ'W JlltJ U'Vl b~ tJ'WY'leJ:U~l bl91 eJ1 

-dltJ?I eJ'Wtj'l fll1 ri eJ'W b~ tJ'W eJ ~1'liJitm,11"1ty 'Vl 1'1 ?I ~ ~Vi"a~ I11U 

0.05 bU'W1tl1911:U61:U:U~;)1'W~~-!l11 ~'ldb~eJ'l\llfl e!1<UtJ1Jl 
~ v 

~~'W 1~'W1~ tJ~l bU'W fll~ 1911:u.ff'Wl91eJ'W~11'l11' bb~ ~~\9lJ'W 1 

U'Vlb~tJ'W1~tJ1i{meJUUlbb'W1fi~"lJeJ'l Bloom 1956 e)1~1'W 

eJ~'lmru ~l"l1rltlVi [7J :Ul1i{bU'WmeJUbb'Wlfi~1'Wm"j61~1-!1 

bbUU1~~~;;1:utl'Vl~ ~'l~'lbti'W'Vll-!1~l'W'iJtyt1Jl iJ~'lVl:U~ 6 

"j~I11U ~eJY'l11:U~Y'l11:u"lil Y'l11:Ub-ii'11\l fll"jUl1tl1i{ fll~ 

1bY'l"al~Vi m"ji>1'lbfl~l~Vi bb~~flT'atl~~bii'W~l bbI'i1'Wm~1~tJ 

Y'lf-!ld0~mti'W 3 Jll'W~eJ fll1:U~-Y'l11:u"lil fl11:Ub-ii'11\l bb~~ 
fll"jUl1tl1i{ v111'l.1~~it:Utl'Vl~'Vll'lm~b~tJ'WVI~'lb~tJ'WJl1tJ 
U'Vl b~tJ'WY'leJ:U~l bl91 eJ~-dl tJ61eJ'W?I'l fll1 rieJ'W b~tJ'W 6ii'l61eJ~fl~eJ-!I 

v 

nU'l1'W1~tJ~-!I?leJ~rl~eJ'lnU'l1'W1~tJ"lJeJ'l tll~1911 b\l'Wn\lru~-!lrl 
[10J 1Jl6111'lU'Vlb~tJ'WfleJ:U~lbl91eJ1-d1tJ?leJ'W b~eJ'lJll1~1~fl 
1eJ'W ~~m"j1~tJ~Ul1 ~~it:utl'Vl~'Vll'lfll~b~tJ'W"lJeJ'lirm~tJ'W 
rieJ'Wb~tJ'W nuVI~'l b~tJ'W Vi b~tJ'W\llflU'Vl b~tJ'WY'leJ:U~lbl91eJ1<UltJ 

?leJ'W b~eJ-!lJll1~1~fl1eJ'W iJ~~i>1:utl'Vl~'Vll-!1m~b~tJ'Wtj'lfll1rieJ'W 
b~tJ'WeJcil'liJirm'hrlty'Vll'l61~~~~~I11U .05 ~'lLu'W1tl1911:U 
?I:U:U~1il'W~~'l11 ?leJ~rl~eJ'lnU-!ll'W1~tJ"lJeJ'l JlYl"j~ ?I:U~U [9J 

1Jl?l~l-!1U'Vlb~tJ'WY'leJ:U~lbl91eJ1-d1tJ?leJ'W b~eJ'l-!ll'W"lJltJ?lltJ\1leJ'W 
'WeJfl ~~m~1~tJ'rlUl1 iJ~~;;1:utl'Vl~'Vll'lm"jb~tJ'W~ltJU'Vlb~tJ'W 
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