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Abstract 

The purposes of this study were to investigate the development of Skill 

Learning Kit: Thai Braille Alphabets and to facilitate the children with visual impairments 

for Thai Braille alphabets practice to increase their capabilities of Thai Braille Alphabets 

skill. 

The study comprised three points. First point was to test about the Thai Braille 

alphabets learning of sample group. Second point was to study the appropriate scales 

of the usage of Skill - Learning Kit: Thai Braille Alphabets. And third point was to 

examine the suitable function of the Skill - Learning Kit : Thai Braille Alphabets. The 

instruments used in data collection were the questionnaires from respondents in the 

surveying process. 

The results of this study could conclude several points. First, learning with the 

Skill - Learning Kit : Thai Braille Alphabets of the preschool children with visual 

impairments was more effective than doing with traditional methods (using a slate and 

stylus, and the other medium). For pre-kindergarten students, learning with traditional 

methods was more effective in the little level so collaboration between the traditional 

methods and the others was used such as using the modified methods of teaching and 

using the medium or equipments that conformed to the learning capabilities and needs 

of an individual with a disability. A learning environment that emphasizes hands-on 

experiences, activities that promote exploration with the senses, real-life experiences, 

and interactions that nurture independence and relationships with peers. Their 

education should emphasize tactile and auditory materials or learning by doing. For 

kindergarten students, learning by the Skill - Learning Kit: Thai Braille Alphabets was 
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almost at the better level in all elements but it did not help permit their intuitiveness 

because learning with the Skill - Learning Kit: Thai Braille Alphabets should only help 

promote and urge their memory about Thai Braille codes. Second, the scales of the 

usage of Skill - Learning Kit: Thai Braille Alphabets were nearly at the good level in all 

factors. The moderately level factors were the suitability of the Thai Braille button 

position, the suitability of the proportion of Thai Braille button, and the suitability of the 

proportion of pressing button for writing Thai Braille practice because Braille was one of 

the few writing systems where tactile perception was used, as opposed to visual 

perception, a Braille reader must develop new skills. One skill important for Braille 

readers is the ability to create smooth and even pressures when running one's fingers 

along the words. So the distance between the Thai Braille buttons should be equal to 

know that they were the other alphabets and in the same rows. Like reading Braille, the 

visually impaired child wrote Braille with a slate and stylus from left to right in the lines 

therefore the position of the Thai Braille button in all rows should be started in the same 

vertical lines. Moreover, the size of the Thai Braille button should be appropriate one as 

Braille is an embossed symbolic system that is read tactually. Then, the more space 

between Braille dots and buttons, the more perception the children were. And the last 

point was the suitable function of the Skill - Learning Kit: Thai Braille Alphabets. It found 

that almost of factors were at the good level. The moderately level factors were the 

suitability of external classroom usage, the suitability of types and patterns of Thai Braille 

button, and the suitability of types and patterns of pressing button for writing Thai Braille 

practice. Due to the nature of the preschool children with visual impairments that would 

need help integrating what they experience tactually with what they hear, smell, and 

taste, when they used the tools without the adults, they might be destroyed the 

equipments. The appropriate Thai Braille button should be like the typewriter keys of 

computer because of their durability. 

Keyword: Skill - Learning Kit, Thai Braille Alphabets, Development 
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l"l'Jl~~Il"iqj LtlU'eltll.:1~1 n L~'el LtlUn11~~UlLUn11L1tJUL~LLri L~n LU~1 ~tJn11~nh"I"l1'el.:l L~n lJIl 
"'.ell JI .ell ,..CJ 0 Q,I ,. .ell ... I 

tJ'el ~ 1J1'el.:l~n11'Jl.:1Y4U~IUL Un11L1tJULtJ1flfl'VI LtlUn11Ul'elnh"1LtJ1flfl LY4'elL-ntUn11L1tJU'el'lU 

L~tJULLfl:::LUn11L1tJU~nM1LtJ1flfl1'VItJ!iii l"l'Jl~~1 LtlU~iOl:::ii~'el LUn11L1tJUn11~'elU L~'el'll'JtJLU 

n11~.:IL~1~n11L1tJu~m~1LtJ1flfl1'V1tJ LLfl:::LUtriOl'UUii~'el~L~tJ'JntJn11L1tJUn11~'elU'ellU

L~tJU~nmLtJ1fl~L~nIJ111J'el~U'eltJ~ln LLfl:::U.:IiitrqjW"ILUn11L-n.:llU L'llU LUn11L1tJU"lI'el.:lL~nlJll 

tJ'el~U.:I"lIl~~tJnnU~L-nL(9)tJIJ1N LLfl:::~1~11ClL1tJUftrJlrJl'JtJlJl'JL'el.:l v'hL~~~Uln11LUn11L1tJui 

-Dlfl.:lLtJ lOll n l"l'Jl~ LtlU~1 LLfl:::l"l'Jl~~Il"i'U LLfl:::iOll n~!11Y4trqj'l-ll ~.:In~h'Jv'h L~ Ln ~ LLN,jU~lfl 

LiOl~iOl :::v'hii4'tJLun 11~~Ul Ll"l~'el.:l L~1~vr nh":::n11L1tJUY4Uqj"llU::: LtJ1fl fl1'VI tJ L~'el L~ ~~ ii l"l'J1 ~ 
", I 

tJ nY41'el.:l'VI1.:1 n1 n ,"UL'l-l~h~LrJlii ~ ~ lJI.tlru,rYllJl'eltJ~U'el.:l LUn11L-D.:I1ULU'elUll"l1J1 LLfl::: LYl'elL~ 
" 

~'el~l"l~'el.:lntJuLtJtJltJ"lI'el.:lf~tJlflLunl1~~Ul~~n11L'l-l~hil 

1.2 -rlJlm.l~'II~A"JIiI~n11~{!1• 
1. L~'eln11~~U1Ll"l1'el.:lL~1~vrn~:::n11L1tJUY4U'U"llU:::LtJ1flfl1'V1tJ 

.J Ji 0 'I ~ .... 'I to>..... ~ to> .... 'i'
2. LY4'elL'el'el'fllU'JtJl"l'Jl~~:::~'Jn ~Un11P'1nh"IU'elm'JfllL1tJU~'l-lntJL~niOl::: ~~~ ~'eln1~n11 

1Jn ~UlJIUL'el.:l LLfl:::hJ~1 Ltlut1f'el.:l'el~ntJl"ll~~'elUlJIfl'el~ L'Jfll L~~l"l'Jl~-nlUlqjL Un11IStJUY4U'U"llU::: 

LtJ1flfl1'VItJ 

1.3 'JI'!liJ L'JI (Jl"'iI"in1'~~!I 

1.3.1 n11~~U1Ll"l1'el.:lL~1~vrn~:::n11L1tJUY4Uqj"llU:::LtJ1flfl1'V1tJ ~.:Id 
to> ~... ~ 

- ~IUn11L1tJUY4tJqj"llU:::LtJ1flfl ~'VItJ 

- rJllUtJ1:::btJ"ll'l!t-D~'eltJ~L~m;r'el.:lntJn11L1tJUY4Uqj"llU:::LtJ1flfl1'V1tJ 
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- ~'l'\Jl"l';l'l~i~~'\Jfin1Ji~~';l'\Jm11.jj'..:!'l'\J 
I I 

- n~~Li:h~~'ltJ1'\Jm1V1~~'el..:! ~Vli1l"l';l'l~'lJn~i'el..:!V1'l..:!m1L~'\J VlL1tJ'\J~u'lJ"ll'\J~ 

1.4 t1~t!J"Jl,r;lA1j"pl~1"'l::lMtJ 

1.4.1 LLriif'lJ~'l1'\Jm1~'lLU'\J..:!'l'\J"1I'el..:!~\i';ltJ..:!'l'\J~vhm1~4'tJ 

1.4.2 dj'\J'el..:!rrl"l'd'l~fL'\Jm1~4'tJ(;]'elhJ 

1.4.3 'lJ1m1l"l'd'l~!LLri1J1::"ll'l"ll'\J 
.Q iJ' I Q

1.4.4 'lJm'l1l"l'd'l~lLLnll'll"l~m"'l 

1.4.5 dj'\J1J1:;LtJ"llU(;]'el1J1:;"ll'lnm~~~'d'elth..:!• 

1.5 -o!J1~A'W"L'il'W1::m"Jl''Un1'~~!J 

1.5.1 l"l'd'l~'lJn~i'el..:!V1'l..:!m1L~'\J "'~'ltJ~..:! dj'\Jn~~l"l'\J~m1~"1I'l~1J1~~'lVli~er~ 

V1'l..:!m1L~'\J ~'l~'l1mL1.j.':J1~'el'elmil'\J 2 ~n~cw:; ~'el ~'ltJ[;l'lL~'el'\J1'l..:! (Low Vision) [;l'l'lJ'el~ 

(Blind) 
I I I I 

Q ., .4.Q iJ'.Q 0... .Q

1.5.2 L~1~V1n~:: "'~'ltJCl..:! L~~l"l'd'l~l, L~~l"l'd'l~"ll'l'\J'l'lJ , L~~l"l'd'l~~'l~'l1Cl LL~:;L~~ 

l"l'd'l~ l"l~'el..:!LLl"l~'d~'l~1'lJl"l'\J[;l'l'lJ'el~1'\Jm1!l'l'\J - L~tJ'\J~nmL'lJ1~~ 

1.5.3 ~U'lJ"ll'\J~ ~~'ltJ~..:! L~tJ..:!~~~ L1J~..:!'el'eln~'lL~tJ1.jj''eltjm:;~'d'\J(;]'l..:!11'\J1J'lmL~~l"l'el 

~1'el~'d~n~1~HLLVI'\JL~tJ..:! 
" " 

1.5.4 ~U'lJ"ll'\J~1V1tJ "'~'ltJ~..:! ~n~11'\Jll'l~'l1V1tJ ~..:!LL(;] n -li i1~..:!".~~ 44 ~'d 

1.5.5 ~n~1L'lJ1~~ "'~'ltJ~..:! ~n~1\f'\Ji1~n~cw::L~'\J'~\f'\J 6 '~L1tJn~'lLiI'\J 1 n~~ 

".ffi 1 L"ll~~ ~..:!'\l'l~"1 L1tJ..:!n'\J'elth..:!i11:;'lJ'lJdj'\J1"r~ ~1'eli'lJ~n~nrLLVI'\J~n~1~U'lJ"ll'\J~1 V1tJ~ l"l'\J 

[;l'l~1.jj' 

1.5.6 m1~00J'\J'l ~~'ltJ~..:! m11J1'lJ1Jt..:!L1J~tJ'\J1,x~'l~'l1Cl1.jj'..:!'l'\J1~~:;~'dn~1J'ltJ LL~:; 
~ A' 

L"'~'l:;~~~'l ntJ..:!"1I'\J 



.... 
\J'VI'VI 2 

II II I I I 

1.'lJn11~m~t1 ;)'lJ1il~11il1-:Ji1 Wi4'tJH1~n'M1 LLg'l::~1,;)'fl).J g'lVi LtltJ'J';)'fl-:J1.'lJn11~lij.J'lJ1 LIil1'fl-:J 
'" '" ,~ 

L~1).J11n'M::n11L1tJ'lJ~uru"ll'lJ:: LU1g'lg'lL'VItJ 1~~1n11~n'M1 ;)'lJ1il~111-:J LIilNn 111.n~LPltJ-:J LLg'l::Vi
~ . 

, ~ ~
 

Ltl tJ 'J ';)'fl-:J "'l1 nL'fl n ~ 11 ~ 111 1'J).J 11-:J LL ~~-:J,;)'fl).J g'l ~1-:J111-:J"'l1 n~t.l'J tJ-:J 1'lJ LLg'l ::""'fl-:J~).J (;1 L(;1 tJ
'" . 
II 

~ 1 Lil'lJ-:J 1 'lJhJ (;11).J ~ 1 ~'lJ ci'lJ(;]'fl'lJ 
I I 

~-:J i111 tJ g'l:: L~tJ (;1 Ltl tJ 'J IiU'VI ~ ~li 
I 

~ in n 11LLg'l::-:J 1'lJ~ 4'tJ Vi 
,

.tClII II 

Lnm"ll'fl-:J 
~ 

Q,o" ... 

(;1-:J'lJ 

2.1 1il'J1).J~).J1tJ"lI'fl-:J1il'J1).Jun~1'fl-:J'VI1-:Jn11L,"'lJ 

2. 2 in'MCU::'VI1-:J~ (;]~'VImLLg'l::~ ~ ~n11).J"ll'fl-:J L~n~i1tr 'k!~1'V11-:J n11L,"'lJ 

2.3 ~ ~ ~n11).Jn1 J'L~'lJ"lI'fl-:JL~nUn~1'fl-:J'VI1-:Jn11L,"'lJ1.'lJLN L1tJ'lJ~'fl'lJIil'lJ(;]1U'fl(;1 

cA cr I CJ ... 

2.4 n11L1tJ'lJ"ll'fl-:J b(;1n'lJn~1'fl-:J'VI1-:Jn11m'lJLLg'l::~g'ln~(;]1 
'" 

.4 II I.... ..
2.5 n11L(;]1tJ).J 1il'J 'l).J~1'fl).J'VI1-:J n11'fl1'lJ'fln'M1L'lJ1g'lg'l 

J' ...... ~ 
2.6 ~'lJS1'lJn11L1tJ'lJ~tJ'k!"ll'lJ::L'lJ1g'lg'l ~'VItJ 

2.7 ~'fln11L1tJ'lJn11~'fl'lJ~1~1'lJ L~n~ii 1il'J'l).Jun~ ffi-:J'VI1-:Jn11L,"'lJ 

2.8 n11L"'l1'lJ L~1J L(;]LLg'l::~oo.J'lJ1n11"ll'fl-:J L~n 

... .....J..J" 
2.9 LL'lJ'JIil(;1'V1~'M{)'VILnm"ll'fl-:J 

2.1 0 ~tUn11'V1'lJ'VI'J'lJ'J11cun11).J L~'fliI11,jH1.'lJ-:J'l'lJ~4'tJ 

I c:Il
2.1 f!'J13J\UJ1t1"i1'i1..:1f!'J13J'..Jn'W1''iI..:I'VI1·m11'L'\IlU 

LL~'VI6~~-:J~n1'JflJl,r ~CU1~Plt(;] (2546: 16-21) 1~n~'l'J~1 1il'J1).J'lJn~1'fl-:J"ll'fl-:Jn11L,"'lJ 

~ 1::~U~~-:J ~-:JU-:J~1).J 1J'ClU1::n'flU!l11n"'lU1::~1t)'lJ L~'lJ'VI1-:J ttJ1~'lJ).J11~'lJ1~(;]'l).Jun ~ LL~ii 

';)'fl~1 Ii(;1U1-:J1.'lJU1-:JU1::n11 L"ll'lJ 1.'lJn11~n~1'lJ1-:J LL"ll'lJ-:J LLg'l::U1-:J~).J'J (;1~"ll1 L(;1tJ~U-:J~1).J11Cl 

U1::n'fl1J'fl1;l~~g'l1tJ1 'fl!J 1-:J1~ LL~iitr 'lJ~ 1U1-:J1.'lJ'lJ 1-:J'fl1;l~~ ~'fl-:J 1.-if~ 1tJ lJl1g'l ::L~tJ (;1 ~'fl LU'lJ 
~ ~ ~ 

ci'lJ~'lJ"ll'fl-:J n11Un~ 1'fl-:J'VI'l-:Jn11L,"'lJ 11-:Ji1~'fl-:J eh'lJn111n'M'l'VI'l-:Jn11LL~'VI6'fl!J1-:J 1il1'lJ tl'J'lJ LLg'l::1.-if 

, " LL'J'lJ~1tJ lJl1fi11).J (;11 LLg'l'J 

n11~~'fl-:JLLtJn~1tJ(;]'H~'fl'lJ11-:J'fl'fln"'l1n~1tJ(;]1Un~ LLg'l::lJl1U'fl(;1 L~'flU1::LtJ"ll,r~g'l1tJ 

U1::n11L"ll'lJ 1.'lJ~1'lJn11~n'M'ln L~'fl1. ""~1).J11Cl4' (;1~UnHUn11~n'M1 ~in~ (;]1 ~fin11~'fl'lJ1. "" 
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I 

.... .... 'I" .J ...... "% ... .... 'I"
LVI ~1 :;nl.J1:; (;Il.J"1J'fl.:l~1 taW'! l'l ~'fl (;IIOl'lJ ~ VI m 1'11'J!JLVI~'fl'fl'lJ1 (;I1'lJ¥'l.:ll"l~ LL~:;~ m 1~'lJ1.J ~'I1'lJ ~ VI 

~1~ 11m.J1:;n'fl1.J'fl1:nYl~'fl (;Il"li\''fl.:l nl.J l"l';l1 ~ 11I'fl.:lm1l'l1~~'fl~1 n (;I"1J'fl.:l~1tJ l'l1 LL~:;l"l';l1 ~~1~1 HI 
I 

tI..c:rI I .Q .. I .. 

"1J'fl.:l~~l"l';l1~l.JnYl1'fl.:l~1.:l~1tJl'l1~1:;(;I1.Jl'l1.:l1n'lJ 

~111Yll'l11.J'fl(;l (blindness) d~I'lJl"l';l1~l.JnYl1'fl.:l"1J'fl.:lm1L~'lJ IOl:;hl~1~11C1Hf~1tJl'l1 

U1:;n'fl1.J1111nlOlU1:;~1'!'lJ ~ mn LL~:;U1:;n'fl1.J'fl1:nYlL"ll'lJl"l'lJUn~~';llu 

1:;~1.J M1~l.JnYl1'fl.:l"1J'fl.:ln11L~'lJ "(;I~.:lVl~1tJ"1J'fl.:lm 1LL,J.:l1:;~'J"1J'fl.:ll"l';l1 ~1.J nYl1'fl.:l 

.. ... 
~1.:lm1LV1'lJ l"l'fl 

1. L~'flt~l"l';l1~"ll';lmVl~'flt'lJlJh'lJ~h.:l 1 L"ll'lJ ~1'lJm1LLYl~tJ i.:ll"l~~.:lLl"l11:;i m1~m~1 
I 

.-. I I ...oClI.... 
m1YllOl1m.l11Ol1tJl"l1~(;ILL'Vl'lJl'l1~n!lVl~1tJLLN.:l1'lJ m1~.:l';l'lJ'fl1"llYll'l~'fl(;llOl'lJ~';l~(;Im1'fl'lJ1 

2. L~'flU1:;LtJ"jlt!Jl1'lJi'j"ll1m1 L"ll'lJ m1~m~1 .:r'lJl"ltJ1 i'j4'tJ m14'(;IVi1~t1~ l'l~'fl(;llOl'lJ 

l"l';l1~~:;(;I';l nt 'lJm 1LL~n LtJ~tJ'lJ~'fl2J~1:;VI~1.:lU1:;L~Pl 

m1t~~1ilm~"1J'fl.:l~111Ylml.J'fl(;lijj;J1.:l1 n'lJ L"ll'lJ t'lJU1:;L~PlLLl"l'lJ1(;11 ~Vl1S'flL~1m 

t;'fl~1~1tJ l'l1~1.:l~Ld'fl t.jfLL~'lJLLi\'';l'fl~t'lJ1:;~l.J'W'fltJn~1 6/60 ~.:l~1 Vl1'flij~1'lJ~1tJ l'l1 LLl"ll.Jn~1 20 

'fl.:lPl1 LiI'lJ~111Yll'l11.J'fl(;ll'l1~n!lVl~1tJ (legal blindness) t'lJU1:;L~Pl~.:ln~M t;'flL'fl1~1tJl'lTW'fltJ 

n~1 3/60 LiI'lJ~nl.J'fl(;l t'lJ~!jtJj;]LL~:;~ LU'lJt;'fl L'fl1~1tJ l'l1U'fltJn~1 1/60 LiI'lJ~nl.J'fl(;lLiI'lJI1I'lJ 

~~1l"l~4'n~LLYl~tJLL~.:lU1:;L~Pll~tJtejf~1~1 ~1tJl'l1~m1LL'Vl'lJl"l';l1~l.JnYl1'fl.:l"1J'fl.:lm1L~'lJ 
., 

LL~:;t~~1ilm~H~.:l~'fllui'l 
I 

.... "'I" 4"'"1. ~1tJl'l1Ylm1LL~:;~nl.J'fl(;l (L~Yl1:;l'l1"1J1.:l ~(;I"1J1.:lVl'lJ.:l"1J1.:lL(;Im) 

1.1 ~1tJl'l1~m1 VI~1tJl"l';l1~~1 m1ij~1tll'l1~~~~(;ILd'fltejfLL~'lJl'l1fi11~(;I1 L(;ItJhl 

1';l~Ll"l1'fl.:l"ll';ltJ~1tJl'l1~LPlM (visual aids) LLi\'';l L~'lJU'fltJn~1 6/18 ~.:lltJIOl'lJti.:l 3/60 Vl1'flij~1'lJ 

~1tJl'l1L(;Im~~mLl"ll.Jn~1 30 'fl.:lPl1~.:lltJIOl'lJti.:l 10 'fl.:lPl1 

1.2 l'l11.J'fl(;l 1t1~1tJl"l';l1~~1 m1ij~1tll'l1Ld'fltejfLL~'lJl'l1fi11~(;I1U'fltJn~1 3/60 ~.:l~1 

., I I 

l'l11.J'fl (;I;)'lJLL1nVl1'fl l'l1 ~~1.J'fl (;I VI~1tJ l"l';l1~~1 m1ij~1tJ l'l1 Lij'flt .jfLL~'lJl'l1fi11~ (;11 

LLi\'';l L~'lJU'fltJ~1 3/60 ~-:J lUIOl'lJti.:l 1/60 Vl1'flil~1'lJ~1tJ l'l1L(;Im~~mLl"ll.Jn~1 10 'fl.:l Pl11uIOl'lJti.:l 

5 'fl.:lPl1 
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(;l'ltJ'el~'~\cl~~'el-:l~1'el (;l'ltJ'el ~Ln'el'J~U'VI tuntJ lil,)'l~~'l n'l1ij~'ltJ(;l'lLd'ell-!LL~ufi11~~'l 

LL~,) L,"UU'eltJn~'l 1/60 fi~ hJ'"lU~-:I~'el-:lL,"ULYltJ-:I LL~-:I~~'l-:l ~1'elijfi'lU~'ltJ (;l'lL~m'U~mLliltJn~'l 5 

'el-:lPl'l'hJ'"lU~-:I 0 'el-:lPl'l 
., 

(;l'ltJ'el~iu~'l~ ~1'el (;l'ltJ'el~~U'VI ~~'ltJlil,)'l~~'l~'el-:lhJL,"ULL~LLl'ILL~-:I~~'l-:llilU 
., 

2. ~'ltJ(;l'l~n'l1LLfi~lilU(;l'ltJ'el~ (~'"l'l1Clcl'l (;l'l..r-:l 2 ;)'l-:l) 

2.1 lilU~'ltJ (;l'lYin'l1 ~~'ltJ~-:I ~-:I(;l'l;)'l-:l~~n~'lLd'ell-!LL~u(;l'ln1~~'l L,"UU'eltJn~'l 
'lJ 

6/18 fi-:lhJ'"lU~-:I 3/60 ~1'elijfi'lU~'ltJ(;l'l L~m'U~mLliltJn~'l30 'el-:lPl'l fi-:l't1J'"lU~-:I 10 'el-:lPl'l 

2.2 lilU~'ltJ'el~ ~~'ltJ~-:I ~-:I~'l~'l-:l~~n~'l Ld'ell-!LL~U(;l'lfi11~~'lLL~,)L,"uU'eltJn~'l 
... ... I 

3/60~1'el~fi'lU~'ltJ~'lLLliltJm'l 10 'el-:lPl'l 

lilU(;l'ltJ'el~iuLL1n ij~m~tClcl~~-:I;1 (;l'l~'l-:l~~n~'l Ld'ell-!LL~u~'ln1~~'l LL~,) L,"U 

,J'eltJn~'l3/60 fi-:l't1JIilU~-:I 1/60 ~1'eliifi'lU~'ltJ~'lL~m'U~mLliltJn~'l 10 'el-:lPl'l fi-:lhJIilU~-:I 5 'el-:lPl'l 

lilU(;l'ltJ'el~iU~'el-:l ~~'ltJ~-:I wA-:I (;l'l~'l-:l~~n~'l Ld'ell-!LL~ufi11~ ~'l LL~,) L,"U,J'eltJn~'l 
'lJ 

., , ., 
lilU(;l'ltJ'el~iu~'l~ ~1'ellilU(;l'ltJ'el~~U'VI ~~'ltJ~-:I M-:I(;l'l..r-:l~'el-:l~'l-:l~'el-:lhJL,"u 

'lJ 

LL~LLl?1LLM~~'l-:l 

'el-:l~n'l1'elU'l2!tJL'6'ln (World Health Organization: WHO) 't~LLll-:llil,)'l~tJn~i'el-:l 
., ., 

'VI'l-:ln'ln,"u'el'elnLtluiul'I'l-:l1 (;l'l~ ICD 10 ~-:li1 
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ICD 10 definition 

Category of Maximum Minimum 

Visual less than equal to or better than 

Impairments 

6/18 

3/10 

20/70 

6/60 

1/10 

20/200 

2 6/60 

1/10 

20/200 

3/60 

1/20 

20/400 

3 3/60 

1/20 

20/200 

1/60 

1/50 

5/300 

4 1/60 light 

1/50 perception 

5/30 

5 no light perception 

9 undetermined or unspecified 

~1m~'fl'lJ~1..:11.~LLfl visual impairment ~:;~'lJ 1 LL~:; 2
 

j;)1'lJ'fl(;l1.~LLfi visual impairment ~:;~'lJ 3-5
 
I II 1111 

"1nn1~~n~1 WHO 1'lJU 1998 ~'lJ~1ihJ~:;"ll1n~~'fl~1'lJen'lJj;)1'lJ'fl (;11'lJL~n;hi..:l\nJ (;I 

44,800,000 rl'lJ LL~:;L~rl~LtI'lJ~1L~(;J~1~t1l1.~LLfi 

1.	 l1f'fln~:;"n 43% 
" , , 

2. L~rl'tl'fl..:lth:;~1'Vlj;)1 ~';l~li..:l"'flj;)1L~'fl~"1m'lJ1W;)1'lJ "'flj;)1fb'lJn~1..:1L~'fl~ 24% 

3. 11f'fl~'lJ 15% 

4. 1(;1~(;I';l..:lj;)1 11 % 

5. 111';l:;'tI1(;11.';lj;)1i)'lJ A 6% 

6. onchocerciasis 1% 
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..,
2.2.1 'nInJU1n1nn1J111ti1 

fil'J1~ ~ l'l L~Ub~mntJm1iiif 'lJ'VIrIL'l.lm1~'fl\l L~'l.l~1til~ii e.J~ lJI'flm1LojfJ11~1~'fl\l L~ n 
.. 

'VI1'fll~U'l.l ii'fltl~'JtJn'l.l 2 LL'l.l'J ~'fl 
OJ 

1. L~'fl~1 L~n~iiifCY'VI1L 'l.lm1~'fl\l L~'l.l~1~11C1 LoJhLtil LL~~loJfJ11~ 1~ L"ll'l.lL~tJ'JntJ L~n
 

un~ Bateman 1965 ~n~IL~n[;]1tJ'fll'lL~'fl'l.l11\1VitJ~1 ii~n~~V11\1J11~ Vi'fl1 ntJL~nun~
 
I .... 

2. L~nViiiifCY'VI1L 'l.lm1~'fl\l L~'l.lii~[;6.l'l.l1m1V11\1J11~1LL[;]n lJI1\1til1n L~nun ~ ~\Iil 
I I ,
 

.4 .:dI I cr .Q cv I CII".c:lIIo.Q I .Q
 

L'l.l'fl\ltil1n L"ll'fl'J1 Ll'ln [;]1tJ'fll'l~~n~ru~'J1\1'fltJ1\1V1~'flVlfiVi~[;]'fl fil'J1~fill'l~'fl\l L~1 Thomas D. 

Cutsfoth ~n~1L~n[;]1tJ'Ell'lVitJ~1 L~ntil~iiin~ru~ Verbalism 'VI1'fl Verbal unreality m1 

LojfJ11~11~~L'VI~1~~~ntJ~\I~tJr'fl\lm1Lrl'fl\ltil1n~1l'lu1~~tJm1ru''l.lm1i~~~L'l.l'J1\1in~ru~ 
cr .tClII 04 .4 fV.:J '" .. 

Ll'lfl [;]1tJ'fll'l L1tJ'l.lfil1'V11'flJ11~1til1nm1Yl'\1 ~'fl LL~~'fl'JtJ'J~'fl'l.l1 tJm'J'l.l~1tJ [;]1 J11~1~'fl\l L~1til\l 
, .. 

Lo]f1~~L'l.lmru.Vi tJr'fl\l LfiltJ~~ ~~~1 L'Yhu'l.l m1L1tJ'l.lm 1~'fl'l.l~\I~\IL~ L~n [;]1tJ'fll'lii fil'J1~ ~1~11C1
 

V11\1J11~ L'VISj'fl'l.lL~nUn~~'Jlu
 

2.2.2 ... ~ifnmJ1., ., 

L'l.lm1~ n~rl L"ll 1tJifcy 'lJ1~'fl\l L~n [;]1tJ'fll'l'fl~'VI~1tJtlVitJ~1 L~n [;]1tJ'fll'l1~Lojftil~iil'fl~'J
 

~1 Ll'ltJ~lJ1L'l.lm; tl1 L~11~iiL'fln1~ 1~1tJm1~ n~1'fltl1\1 LYitJ\lVi'fl LL~'J fil'J1~~1~11C1V11\1 L"ll1tJ
 

ifCYCY1 ntil~~ [;6.l'l.l11ufil~1tJ1 L~nun ~e.J~til1 m mt3'l'l L"ll1tJif'lJ 'lJ1~'fl\l L~n [;]1tJ'fll'lLl'ltJun~ [;]~V1tJ1
 

'VI~1tJ 'V11'l.l ~1~11C1~~tll~~1
 

1. 1~~1~11C1tJ'l.l!J'l.llcJf~1 L~nlJ11tJ'fll'l~iiL"ll1tJif'lJ'lJ1~1n~1L~nun~ 

2. tl1Yitil11ruri L'fJ.Vi1~~1'l.lJ11~1'fl1til d~I'l.llulcJf~1 i~U1~~V1ti~~'l.lfi1~'VI~1\1 L"ll11" 

ifCYCY1LL~~fil'J1~~'lJL~tJm1L~'l.l 
...; .ooIJ' L ..... J' ~ 

3. L'l.l'fl\ltil1n)"lb'l.l'fl\l'fln 'l.llJ11"ll\lLnl'l~'l.lLVi11~ b~1tJm1,htJVI'fll'lVl1\1~'l.lfim1~• 
( ratinoblastoma ) L"ll1tJif'lJC]J1til~~\In~11~~tJun~ 

4. L~n[;]1tJ'fl ~ Lrl'fl\ltil1n~1l'l~[;6.l'l.l1m1~'fl\l[;l1LL~~tJ1\1~'J'l.l~'fl\l~~'fl\l ~\1 LtI'l.l~1 LLlJI
 

ihLUl'l( congenital anophtalmos ) til~LtI'l.lL~mjCYCY1rel'fl'l.l
 

5. LLtJtJVll'l ~'EltJ L"ll1tJifCYCY1cvY'J11u ~LojfVll'l ~'fltJ fil'l.l[;]1tJ'fll'ltil ~t3'l'l fil'J 1 ~~ 1 ~11C1 
I " '" I I 

V11\1J11~V1l'l~'fltJ L"ll1tJif'k! 'lJ1ViLojfVll'l~'fltJ L~flun ~~\IilLil'fl\ltil1n LLtJtJVll'l~'fltJVill1~1Lojft3' l'l L~n lJ11
 

tJ'fll'l tJr'fl\ll~1tJn11~l'lLLU ~\Itil1 n LLtJtJVll'l~'fltJ L"ll1tJif'lJCY1~'J11u fil'J1~~1~11C1L 'l.ln11L;J1Ltil
 

i\l Ln[;]lJI1\11 til1nn11~n~1VitJ~1 fil'J1~~1~11C1L 'l.ln11L;J1Ltil i\l Ln [;]lJI1\11 ~'fl\l L~n [;]1tJ'fll'l
 

LL[;]nlJl1\1n'JL~mJn~LYitJ\lb~ntJ'fltJ Witkin LL~~filru~~n~1ULLtJtJm1~l'l~'fl\lL~n[;]1tJ'fll'lLL~~L~n
 
OJ 



I " I 

(;l1~1..:1Vi 2.1 ~Ci~"'l~'Vl:;LiJ~'lJPI'lJ~m~ ~1LL'lJn(;l13-JtJ~:;IJl'VlPl'J13-J~m~ LL~:;L~f'lLL~:;fliifl1P1r;i..:lLL(;]1''lJVi 1 ~n'Mfl1P13-J 2537 ~..:I 31 (;l~1P13-J 2545 
OJ "I • 

ur.aflYlM'lJiimf 
VflPlf'l1J 

111Pl m~mfIJfl~Lil\l m~mfVii:i\l~ m~mv m~~Pll"l m~ftjjiltUtU, 1'l~'lJiimf'lhitJ\l 'Wf~ljl'l~'lJiimf 

,'v \lc\j~ f'l1J ,'V \lc\j~ f'l1J ,'V \lc\j~ f'l1J ,'V \lc\j~ f'l1J ,'V \lc\j~ f'l1J ,'V \lc\j~ f'l1J ,'V \lc\j~ f'l1J ,'V \lc\j~ f'l1J 

nl~ LYlI'IIJ\l1UI'lf 1,182 793 1,975 2,488 2,178 4,666 6,213 3,056 9,269 364 134 498 1,524 935 2,459 1,196 720 1,916 39 26 65 13,006 7,842 20,848 

1111'ln1l'~lLftUl'I'lI1l~'i'\lflfln 3,198 2,763 5,961 5,314 4,483 9,797 25,615 13,281 38,896 1,086 705 1,791 5,647 4,703 10,350 4,546 3,251 7,797 378 231 609 45,784 29,417 75,201 

1l1l'lL\lilfl 4,255 3,646 7,901 5,786 4,733 10,519 23,239 13,265 36,504 1,045 645 1,690 5,739 4,782 10,521 4,600 3,347 7,947 727 458 1,185 45,391 30,876 76,267 

1111'l11l~'i'\ltltlnL~V~L\lilfl 8,495 8,168 16,663 9,202 7,847 17,049 38,173 21,219 59,392 1,735 1,248 2,983 9,223 7,816 17,039 5,876 4,324 10,200 1,588 1,168 2,756 74,292 51,790 126,082 

1111'l'lJr 2,015 1,519 3,534 4,044 3,438 7,482 12,565 6,304 18,869 541 373 914 3,297 2,856 6,153 2,485 1,875 4,360 265 188 453 25,212 16,553 41,765 

Vtl"f'l1J 19,145 16,889 36,034 26,834 22,679 49,513 105,805 57,125 162,930 4,771 3,105 7,876 25,430 21,092 46,522 18,703 13,517 32,220 2,997 2,071 5,068 203,685 136,478 340,163 

ili"'Lj]UitlVIl~ 5.63 4.97 10.60 7.89 6.67 14.56 31.10 16.79 47.89 1.40 0.91 2.31 7.48 6.20 13.68 5.50 3.97 9.47 0.88 0.61 1.49 59.88 40.12 100.00 

.... .... 
"aJ111"i1aJ'i ~1,rn~..:I L~1'3-J LL~:;~V1n';P1'lJ~m~ ~1,rn..:l1'lJ~..:I L~1'3-J~1'~~fl1~ LL~:;~V1n';L~n Lm'J".ll'lJ eJ~'f)~L'elm~ P1'lJ~m~ LL~ :;eJ~..:I'fl1~ ~'J'I.J~'J3-J"'l1n... llJ CU llJ q 

~1m1'lJl:J ~ m~~1 LU'lJ..:I1'lJ".ll'f)..:I~1,rn..:l1'lJ"1 LL~ :;~1,rn..:l1'lJ~oo.J'lJ1..:11'lJ~oo.J'lJ1i..:l P13-J LL~ :;~1'~ ~m~~..:I~1' ~ 

[Vl3-J'Yiklt11..:Jti..:J"l1mtln~"11 ',i1tlUVl~ttJ'iltl..:J'l'l~'\..h~'I..I1"l flJru~13-J11t14'l'l~1u"nl..:Jn~tl..:J;rtlf'l,)13-Jl~VJn~1'1..1Ltln~111«l,;fLLViu 'Lf'lit:J..:Jrltln~tl..:J;rtlf'l,)13-J' L~tlLU~t1'1..1LLUi'l..:Jm1 

4'l'llU UUU'iltl..:Jn~tl..:J;rtl f'l,)13-J'iltl..:J ~1t11..:Jti..:J~ ~..:J3-J1] 

CD 
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lJn~ Yf1J~1L~n(;l1'lJ'el~iitlJLL'lJ'lJn11~~~-.1L1£1n~1 global cognitive style ~'eln11~~1IUJ1 
I ...... ~"I" .... I'" I 1 ~ ..,j 1 I .... !:'"I,J. ..J ...

1'-I~1'-111C'l1il~~1'elL"lJ1 ~1ilC'l-.111£1~:::L'el£1~u~n£1'el£1 ~ LU'el-.11il1nL"lJ1 '-I~1'-111C'l1'lJl ~U'I>i'JU'Vl~:::L'el£1~ 

1~t±UL'el-.1 ~'JuL~n1u~1t1(;l1lJn~1lJLL'lJ'lJn11~~Iil:::LUULL'lJ'lJ articulated cognitive style
'IJ 

... , 
~'-I1t11il'J 1'-I ~-.1 n 11~ ~'elth-.1 ~:: L~£1 ~ V1-.11U~'J U1'J '-I LL~:::~ 'JuVI~:: L~t1 ~lJ~ nU'el£1 ~1 '-I11C'l~ LIil11::'l.i 

I I ........ I .... I
 

LL~:::L.j[111il ~-.1 tIilN~h-.1"lJ'el-.1~-.1V1n1~-.1 ~ ~ 1~~1V1-.1i1Lil'el-.11il1 n L"lJ1~1'-111C'liilJ1::~'lJ n11ruVl-.1V1 LUU 
.... .... I I I 

~'J U1'J '-I V1-.1~'-I ~ LL~ ::V1-.1 VI Luun £1 ~ ::L~t1 ~lJ~ n U'el£1"lJ'el-.1 ~-.1 L11 (;]1-.111U"lJ cu:: L~t1 'J rlU't!UL'el-.1 
... , 

U'eln1il1nil1un11~m~nllJLL'lJ'lJn11~~"lJ'el-.1 L~n~1t1(;l1lJn ~Yi'lJ~1 L~ nVl"lJ1 ~~~1::: lIf'el-.1'el~111t11l1fn11 
I I I I 

..J'" ... .......... ~ ... .!"I ..

1il'J'lJ Iil'-l ~ LL~ LL~ ::-lI'JtI L~~'el1il1n'lJ 1il1il~'elU 1il'J1'-11il ~ Lntl'Jn'lJ~-.1'Vl LuUU1'-1fi11'-1"lJ'el-.1 L~n (;l1'lJ'el ~Iil:: 

• 'IJ • 

LL(;ln (;]1-.11il1 n L~n~1t11Jn ~ LtlU'elU1-.1 '-11n LL(;]1U~1UIil'J1'-1 ~ ~~ L~m rl'lJllJfi11'-11il ::hl rl'tltl LL(;l n (;]1-.1 

rlU'-I1n't!n 1il'J1'-1 LL(;ln (;]1-.1 ~-.1n~1'J1il ::ii~~lJ1::~'lJn11CU1 Un11L1t1Ul"lJ'el-.1 L~n (;l1'lJ'el~'-I1n ~'el 

L~n (;l1'lJ'el ~Iil ::"lJ1 ~lJ1:::~'lJ n11cu1Un11L1t1ui~~1 LUU'lJ1-.1'elU1-.11lJ 

2.2.3 fl'J1J-JL,j1t"l~.:!Lnl1l 

L~t1 'J rl'lJ1::t1 ::'Vl1-.1 LL~::1il 'J1'-1 ~'-I ~ufi L~'el-.11il1 n L~ n (;l1'lJ'el ~ hI~1 '-I11C'l '-I'el-.1 L~U 

L~ m rl'lJ1::t1 ::'Vl1-.1~-.1"lJ1 ~ 01'J1'-I L.j[111il L~m rl'lJ 1il'J1'-1~'-I~ufi~'JtI LL(;]'elU1-.111n (;l1'-11il1 n n11~nM1 

"lJ'el-.1 Harley ~tlJ1~~1 b~n (;l1'lJ'el~n~1'-111C'l L.j[111il~-.1 Ln(;l L~mrl'lJIil'J1'-1~'-I~ufil~L ~'el-.11il1n L"lJ1 

.... ~..,j 1!"i' "I ~.I .:t: .... ..,j..J .... ~ 'i' ....!"I ~ 
~1'-11TC'l1'lJlL1'el-.11::£1::'Vl1..:J ~ ~~£1 ~"1lu1::~1'Vl~'-I ~~'elU L-lIU n111'lJl1::t1:::'Vl1-.1 ~~£1n11L~U LuU(;lU 

2.2.4 fl'J1J-J.1J-J1'Hltun1,1J-J er.Ll1I!ln1'LLl1I::9I'el':! 

L~ n (;l1'lJ'el ~~ 1'-111C'l1'lJ iL~m rl'lJ 1::£1 ::'Vl1-.1 LL~:: 1il'J1'-I ~'-I~ufil~~t1 n11LL(;l:: lIf'el-.1 LUU 

~1~C1l Lowenfeld mJ-.1n11LL(;l::lIf'el-.1'el'elnLUU 2 ~nMCU:: ~'el LL(;l::lIf'el-.11u~nMCU::n11~-.1LIil11::'l.i 

LL~::LL(;l ::11I'el-.11U~n~CU::n11~ LIil11::'l.i 

2.2.5 n1'LLl1I:: 9I'el-:lLuin'l!tW::'1I'el.:!n1'~·Lfl"::~ 
I I I 

'" cv ,;;II ~ .... )' ClII "I"" .GIl .ell " .... " 1~n11LL(;l:: (;l'el-.1 'd (;l '1~1'el~-.1"lJ'el-.1'Vl'-l"lJU1 ~ ~(;lYi'el'VlIil:: ~"1l"lJ1-.1 L~t1'J~1'el~'el-.1"lJ 1-.11il 'lJ (;l'el-.1 ~ 

... I I 

V1-.1~'-I ~ 1U1il11'J L~m rlU r-J~1il1nn11~'-Ier~lil:::lIf'el-.1~-.1n~1'JYh1~IilU(;l1'lJ'el ~1'lJl~-.1 L11 (;]'el LU'el-.1rlU 
... I I 

~~1t11il1-.1~-.1Iil::L11 1U"lJru::VlIilU~1t1 (;l1lJn ~1il::1'lJl~-.1 L11~'JU(;]1-.111rJiLuIil11'J L~m 1Un11~'elU 
I I.... I 

L~n (;l1'lJ'el~ 1~~1'-111C'l1'lJl~-.1 (;]1-.11 VI (;lU~'-Ier~ 1~~t1 L1'J't!U~'el'el:::11 L"lJ1nlil::~1'-111C'l1'lJi~-.1 L11 
... I 

't!u1~ 1il'J1'-1~1'-111C'lVl L~u1 'J1-.1'elU1-.1 "lJ'el-.1 L~n (;l1'lJ'el ~~-.1 LL~~1 L~n (;l1'lJ'el ~Iil ::iiifC1l~1'lJ1-.1,J1::n11 

L~ m rl'lJ n11~ OOJU11il'J 1'-1 ~ ~ LL~ ::1il'J 1'-1 L.j[111il1U~-.1 L11 (;]1-.11 LL(;] L"lJ1nii 1il'J1'-1 ~1'-111C'l'lJ1-.1'elU1-.1 

Yi'el1 rl'lJL~nlJn~ Witkin LL~::~1'J'-I-.11UYi'lJ~1 L~n(;l1'lJ'el~Iil::iilil'J1'-1L'el111il1~(;]'el~-.1(;]1-.11 ~-.1 
I I ... 

LU'el-.11il1n L"lJ1l1f'el-.11-D'~'-I er~~U1 "l!'Jtl1Un111'lJXLL~::n111'lJit~tIlJ1::~1'Vl~'-I er~ L~~1't!Ul1I'el-.11-D' 1il'J1'-1 
... I 

L'el111il1~ LUU'elU1-.1~-.1 ~'JtI U'eln1il1nU Halpin LL~:::IilU~U1 ~-.1Yi'lJ~1 L~n (;l1'lJ'el ~ii 1il'J1'-1~1'-111C'l 
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I 

I " 

L'I.lm~Vl~~~ LL~:;ij l"l'J'l~~vi~Ll~~~ ~'J'-J ~~,r'l.l'VI'ln L~f1 (;l'lU'elVlL~t'Um~~n ~'I.lLL~:;m~~'el'l.l 

'elth~ L'VI ~ 'l:;~ ~ L"lJ 'l ri /Ol :;i.~hJ~:;~uu 'Y 'VI'lL'I.l m ~~ /Ol:;-WOO-J 'I.l 'll"l'J 'l ~ l l"l'J 'l ~ ~ Vl"lJ'el~ L"lJ 'l 'VI1'el 

u~:;~um~nrm~c;.'-J'I.li~ b'VI~'l:;~~LL(;]'elU'l~LVl ( Jean Piaget ~'l~n~L'I.l Arnheims Auxter and 

Crow 11969: 310) 

2.2.6 fl~1~"'1~1'lCl'..un1'lLfl;'2l\l'L\II~ 

l"l'J'l~ ~'l~'lHl L'I.lmnl"l~'el'l.li.'VI'J LU~'lL'I.l~ (;]'l~1 LU'I.l~~'VIti~~ LL~ Vl~ n~ l"l'J'l~~'l L~/Ol L'I.l 

m ~ut'u ~'J "lJ'el~ l"l 'I.l~ iju'Y 'VI 'lVl 'l~ ~'l '-J (;l'l 'VI'l n L"lJ'l ~ 'l ~'l HILUL'VI'I.l~ 'l)'! 'l L'VI 'I.lL~ ri LL~ Vl~~ 'l L"lJ '1 
I I I I" 

~'l)'!'l~mJt'tl~'J L~u'Y'VI'lVll"l'l.lVl'J1LU~'I.lL/Ol Lnm riu C1'el~ilPl'el vi '1 L~ l"l'l.l(;l'lU'el Vl~~ ~'l)'!'1~C1 LUL'VI'I.l 
" I I I 

)'!'l '1.'VI'I.li.~ L'VI rJ'el'l.l1l"l'l.lU n ~ V1~ Vl~ 'l'-J (;l'l L"lJ 'l~ m ~ ~ ~ L'VI j;JVl ~ 'l ~'Y'elU'l ~'VIil~vi 'lL~ l"l'l.l(;l'l tJ'el Vl 

~'l)'!'l~ml"l~'el'l.li. 'VI'J i.u)'!'l1~ri~'el L"lJ'li.~t'um~~ n ~'I.lL'I.lm~Ll"l~'el'l.lL'VI'Ji.U)'!'li.~ri~'el L"lJ'lL~t'um~ 

~n ~'I.lLU'I.l'elU'l~~LVl'-J~ ~'J b"lJ'l L'el~riij l"l'J'1)'! ~'el~m~~/Ol:;~n~'I.l L~'el L~~'l)'!'l~C1 hlL'VI'I.l)'!'lL'VI'I.li.~ LU'I.l 
I 

'elU'l~U~ Warren LL~:; Kocon ~ nM''l/Ol'l m~~4''-J (;]'l~1 ~tUL~~'l l"l'l.l(;l'ltJ'el Vl~ilVlij,j 'Y'VI'lL'I.l 
I I I " II I I 

mnl"l~'el'l.lVlU'el'-J n~'ll"l'l.lVl),!'el~ L~'I.lL~'elU'l~ L~'el'l.l~'l~ V1~ilLij'el~/Ol'l n l"l'l.lVl~'l)'!'l~C1"lJ'el~ L~'I.li.~'elU'l~ 

L~'el'l.l~'l~ij 1'l'J'1)'! ~U;)'el~ Lf01)'!'l n n~'ll"l'l.l(;l'lU'el Vl L'rln::L"lJ'l)'!'el~ L~'I.li.~hj-nVl L/Ol'l.l'rl'el~/Ol :;t-ifu~:; L'-J"llU 
I I I" 

'el:;hL~ ~~vi'lL~ L"lJ'l~'el~Yl~'rl'l'el'l ~'-J l"l'l.l~'I.l'el~ (;l~'el Vl L'J~'l L~ nVl'J'el Vl)'!'l ~~ LL(;] firl LilVl/Ol :;iiu'Y'VI'l 

L'I.lm ~Ll"l~'el'l.lL'VI'Ji.U)'!'lU'el'-J n~rl er~ (;l'lU'el Vl (;l'el'l.l'VIi~ m ~~ l"l'l.l(;l'lU'el Vl~'l).!'l~C1 Ll"l~'el'l.l~hIL 'VI'I.l)'!'l..
 
L'VI'I.lL~ Lti'el~/Ol'l m"lJ'l~'l~ '1 ~C1 'VI~ m~'-J~~~ (;]'l~ 1 ~"lJ'J'l~'VIU'l'el~,r'l.lL'el~ l"l'J'l ).!~'1)'!'l ~C1 ~~ n~'l 'J 

" I 

c;.'-J n~ 'l Ohstacle Sense l"l'l.l~'J'I.lL 'VIt"~2!m;)'lL/Ol CJ Vl~'l l"l'J'l).! ~'l)'!'l~C1ilLU'I.ll"l'J'l)'!~'l)'!'l~C1Vl 
.Q J' 't c;'

LnVl"lJ'I.l ~'I.ll"l'l.l(;l'lU'elVl ~Vlm'il'rl'1:; 
I .cJ.Q cv f1" I 

LL(;l/Ol'lnn'l~V1Vl~'el~V1)'!'VI'l'JVI'-J'l~'-Jl"l'elnL'I.l~'rlU'J'l 
~ 

LlJ'I.l 

I " 

l"l'J'l)'!~'l)'!'l~C1 L'I.ln'l~4'u L~m"lJ'el~ ~'JLL'I.l:;L'I.l~~ LL'J Vl~'el)'!LVi'l,r'l.lL'el~ Telford LL~:; Sawray ~~U 

" " /Ol'lnm~~nM'rIL'I.ll"lt'~ili.~~'l 

1. l"l'l.l(;1'lU'elVlLL(;]~:;l"l'l.lii Obstacle Sense LL(;1n(;]'l~ri'l.l Worchel Mauney LL~:; 

Andres 'rlU~'l 1 L'I.l 5 "lJ'el~L~nmU'elVlhj~'l)'!1~C1H' Obstacle Sense i.~ 

2. hl~1~~L1'1/Ol:;'el~(;IN'VIU'l 'VIi~'VI1'el;)'l~1 /Ol:;hlvi'lL~l"l'J'l)'!~1)'!'1~C1L'I.lm~t'uiLVl'-J 

4'UL~'-J~LL(;1n(;]1~ri'l.l 
I 

"'''"1'' i."3. l"l'l.l(;l1tJ'elVlVl'VI'VI'l.l'JnVl'J'-J)'!'1~1)'!1~rl~"ll Obstacle Sense Vl.. 
4. L~mLU'I.l~~~1~'YLL~:;41LU'I.l~1'V1t'tJm~L;f Obstacle Sense 

5. ~'J'elU1~~i).!er~i.~V11~U~::~1V1i~ler~~'I.l1 L"ll'l.lCJ'Jm'-J /Ol~n H'L~~~LVi1riU 

~'J'elU1~~ LU'I.lL~'-J~ 
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6. n11LtJ~fJ 'l.l1~~1J L~fJ~ 'VI1'tl L~fJ~n'tl~ dj'l.l~~~1 Lij'l.l~1'V1f1Jn11f1JfL~fJH' 

Obstacle Sense 1~~1JL~fJ~~v'h1.~e!fl'~L;r11.n~ L1fJn~1 Doppler effect .. 
7, 1Ol'J1~~"lI'tl"lL~fJ~~~1~11Clf1JrtrJiL~fJn11f1Jf'V11~ Obstacle Sense ~~iJlOl'J1~~ 

10,000 Hz ~'l.lL1J t.l1~1n~1e~~f1JrtrJiL~fJhJ~'tlfJ~ 1.'l.ln11f1Jft!j;1QL~n1 ~'tl~1.-n1Ol'J1~~~~1 
.4 ., '1 ".GIl 
~~~~~1~11Cl11J ~~~ 

8. 1Ol'l.lj;111J'tl~~"lI1~1Ol'J1~~1~11Cl1.'l.ln11f1JiL~fJH Obstacle Sense ~1~11Cl 

9. 1Ol'l.l~1fJj;11tJn~L~'tl1.-ne!1tJnj;11~'l.lhJ~1~11Cl~'tl~L~'l.lL~ n ~1~11Cl~n~'l.ln11f1J1 .. .. 
LrJiL~fJ Obstacle Sense 1~ 

..., .. .,"'" I

2.2.7 'it n'Ya.I::Vl1~'el1'l~a.I'lI'iI~ ~VI'U n~'l'eHIVl1~"1!J 1JI1... 
, " 

hJiilOl'J1~21''l.li.~1.'l.lj;1'l.lL'tl~ L~11~~'tl~hlL~'l.l~~hJn~1vl1'tl~11 ii~m~tnJ~~'tl1fJ ~~~1 

j;1'l.lL'tl~iitJ~ ~'tlfJ LL~'JiJU 'kJ'VI1~1n ~1'tl'tln~~ 1Ol~ vl11.~'VI1 ~'VI~ ~ ~'tl'l.l;r1~1.~U'tlfJ L~ 11 ~~1 

'VI1~'VI~~ ~'l.lL~m~1n ~'tl~~~1Ol'l.l~'l.lj;1fl'tl~L'Jfl1 ~'tl~n111Ol'J1~fn 1Ol'J1~L'tl11.~1.~ 'l.JlOllOlfl~'l.lhJ 

1Ol'J1vl11.~ L"lI1U'tlfJ1.~~1 n~'l.l"ll'tl1Jij ~U~'ll'tl'l.lL1'l.lLtI'l.l1Ol'J1~~1J L~11~hJN11Ol'l.l~'l.l~1'~ 1.~ j;]'tl j;1'l.lL'tl~ 

LL~L 'VI 'l.l"ll 'tl1Jtl ~u~ LLfJn j;1'l.lL'tl~ vl11.~Ln (;l'tl11~nr'VI~~'VI~ ~~'tl~hi L~'l.l~11Ol'l.l~'l.l~n1J L"lI1'tlti1~h
q 

j;1fl'tl~~'l.lhj~1~11Cl~~Ln[9]n1nL~~~'tl'tln'V11~'tl11~nr"ll'tl~1Ol'l.l~'l.lL~ 

2.2.8 .r1'Un1'ltl;'U~'JVl1~I~F1~ 

" ~1 n n11~ n ~1 L~fJ1.-n ~~ lOl~il ~ n1J L~ n ~ n 11 1'J ~'Vi~ L~ n j;111J'tl ~ ~ 'JfJ ~'tl f"ll ( 

Force,1965) ~1J~1 L~n~n11~~hlLtI'l.l~ilfJ~L'Vhn1JL~ntJn~ LLfl~~1nn11~m~t1"l1'tl~L~'tl~ ( 
I " I 

Murphy,1960 ) L~j;11Ol~ViiJj;]'tl1Ol'J1~~n11 Unn11~n~1~~~'l.l~1J1.~L~nj;111J'tl~'tlti1.'l.l-n'l.l~1~~ 
.. q 

LLfl~LtI'l.lL~n~ n11~'l.l~1J~'tl~~ lOll'tlmnU'tl~~q ~ L~fJvi''J LtJ21'n~1J~1 L~n j;111J'tl~~~iJ1 OOjfl1'J ~'V11~ 

~~ 1Ol~U'tlfJn~1 L~ntJn ~ LLj;]21'n Lrt'tl~~1n~fl1~ LL'J ~~'tl~"lI'tl~ L~n [9]11J'tl ~~1nn~1n11~'kJ L~fJ 

~1fJ[9]1 ~tJn 1Ol1'tl~21'niiLL 'lJ'JLu~~~~tJn~'tl~ L~n[9]11J'tl~'tlti1~LL~~i'l.l u1~niJ 1Ol'J1~f~n~ ~ ;~-n~ 
, " 

n1~'J'l.ln1~'J1fJ1.~'VI1'tl"ll1 ~ 1Ol'J1~iLnmn1J 1Ol'J1~~1~11Cl"ll'tl~ L~n L'VIfhu'l.l 1.'l.llJh'l.ln11f1JftJ1~~1'V1 

~~ tr~ n11~ L~n ~'tl~~ 'kJ L~fJ ~1fJ [9]'"ILtJ LtI'l.lL'VI ~1.~ L~n ~'tl~ 1.-ntJ1~~1'V1~~ tr~~'l.l1~1"ll ~ L"llfJ~1n~'l.l 

~'l.lL~'tln'l.l~1 L~ n j;111J'tl ~~ 1~11ClL~~'l.l~n~1ii 1Ol'J1~~1 ~n~1 L~ntJn ~ 'tlti1~l1n~u~ hJii~1'l.l~~fJ 
" ~1~U1J~~'l.l1.'l.l~1'l.lil 

.., I 1AIIiIII... I 

2.2.9 'itn'Ya.I::Vl1~'l1~n1!J'lI'iI~~VI~"1!J1JI1'Un~'l'il~... 
, " 

n11LLfJnL~nVliJlOl'J1~1Jn~1'tl~'V11~~1tlj;11'tl'tln~1nL~n~1tllJI11Jn~u'l.lhJLt1'l.ln11mn 
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L~tJ ~'el L~n~ ~1tJ 1111 tJnvli'el"lLr;)tJvT"l'hJirn L~~'el'IJ1~':l-n1 n~1 L~ n~ 1tJI;mJn ~ LL~::Ur::~ TV) ~ ':l'IJ~Iil:: 

~1"l1'IJ1~~n~1~'lJUn~ ~'lJUr::~1~~U~::~~':l1~~1~1r~~1"l~1'IJ~':l1~41~n~1~'lJUn~.. 
" " 

~1~ftJ~':l'IJ~"lLL~::U1WWmr'IJ~cJ~n'M1VitJ~1 irnlil::1~~~':l1~LLl1lnj;]1"l1il1nL~nnr~r;)1LLj;]'elth"lh.. .. 
~"lJ1l1ViLr;)tJvT':l1u"lJ'el"lL~ntJnViffi"l~1"l~1tJj;]1LL~::L~nun~n1~~~':l1~LLl1lnj;]1''In'IJL~tJ 

q 

.., I AI"'Y 'I ....
2.2.10 fin'l!ttut'VI1'V11.:1f1'U1JI1'U'iI (;l'U1.:1lJ'l::n1'l'VIlt.:lLn 1JI1.(;l 

1. ~'lJj;]1tJ'elr;)en'eltJ~'J~ihtJ1L':lruj;]1 ( ~1~~~n11l1;r1"l1'IJ) 

2. ~'lJ11l1tJ'elr;)en'eltJ,r"ln~V1ih 1~~~1tJj;]1tjM::~tJ 1~~r1tJ~1,r"l'eltl1"l1r~"lIil::~':ltJ 
" ,

tJ1"l~f"l~"lU"l~'elL~tJ"l~'elj;]nLL~::~'el"l1uLr;)tJ11'r;)V1~1tJ 

3. en'eltJ,r"lVl~'eltJtJ'lJL~:: U~'eltJ~':l j;]1~~tJ1tJ v'hlwmtJ'Vl L~tJ ~'el"l1tJLLnt"lJ 

4. irm~'IJ~')j;]N~'el 1~LLn~"lLL"lJ'IJ LVir1::1~1~1~'lJL~'IJ~'el"lLLn~"lLL"lJ'IJ.. 

6. L':l~1l"JtJn'IJ irn1~~'el"lVlU1n'IJ 1~ti'IJLLj;]L~tJ"lVi'elLL~':l 

7. ~~n~ru::en'eltJL~'lJLm::n'IJ 

8. il'el1~~'eltJ'el~ti"l 

.... I " .... "ellCi'''I2.3. YH) 9ln1'1'3..In11'b~'Uen'i)~ bj;ln'VltJn"'1'il~'Vl1~n1"lL \lI'U ..'U ..1'~b1'!I'U'Mil'UfI'l.I 911 

tJilj;l 
I 04'" II I II ~ II 0 ..... .:J I 

mn~'IJ'IJ'elnIil1 n ~1'IJ"l ~"l ~':l1~ LV1~1::~ ~'Vl1"l r;)1'IJj;]1"l1 ~':l'IJtJ"llil ::j;]'el"l ~1'IJ"l ~"l m r'Vl"lJ'el"l L~'IJ 

" , 
U'lJ11il::"ll':ltJ ~"l L~l~~OOJ'W1m n~ n1'IJ~1'IJj;]1"l1 ~':ltJ LL~::n 1rL~'IJ~1V1ftJ L~nVltJnVi r'el"l~ 1"l~ 1tJ j;]1 

" " 
U'lJIil::LLj;]n j;]1"ln'IJL~nUn ~~':ltJ ~"l"lJ'el"lL~'lJVlIil::"ll':ltJ~"l L~1~~00J'lJ1mrj;]1"l1 "lJ'el"l L~n 

2.3.1 \lI~nn1'lLLfi~f1~1J.l"'1A'Y'JI'iI.:IcWj;}J'U1n1'l 

1~~Un~11l':j'Vlm~00J'lJ1V1~1tJY\1'W1~~':l1~V1~1tJ~1~1 "~00J'W1mr ( Development) 

HLLj;]nj;]1"ln'W~"ln~1':l ~1fLj;]'elf~ fir;) (C.v. Good) 1~~~':l1~V1~1tJ~1 ~00J'lJ1mr V1~1tJn"l.. 
mrLU~tJ'WLLU~"l~1"lL~N~h"lmrvi1"l1'Wn1r~r;)r::LtltJtJ~':l'IJj;]1"l1 "lJ'el"lr1"lmtJ ~"l~11~Lnr;) 

, " 
Q evil I cvcvil .ell Q 

LVi~~'W~"l r;)1'IJ"lJ'lJ1r;) ~':l1~ LLj;]n j;]1"l ~':l1~~~tJentJen'el'IJ mreJ~~n~~n~'IJ "lJr;)~':l1~~1~1r~ 

I II I , 

ur::~'Vlfi1l1ViVl'1'el ri'ell~ bn r;) ~':l1~ L~~Vi'W1l1':l::~ r;)n"l~ r;)~ r;) r':l~-.1"l mrLU~tJ'lJLLU~"lVl~ ~':l1~ 
.. q q 

~"l~'lJm':l r ~'lJLil'el"l ~11il1 nn 1rL1tJ'Wl~tJ 11'IJ1'IJ ~"l'el11il LtI'lJn 1rL1tJ'lJl~~' r;)~"lVl~1tJ V1'1'el 

... J' .....~ i> 
Lnr;)"lJ'Wj;]1~LVlj;]mrrun~r;)• 

Lll'elf~'ell"l (Hurlock ) un~j;]1'Vlm1~~~':l1~V1~1tJ':h ~00J'lJ1mr V1~1tJn"l mr 
I I II I I I I II 

LU~tJ'lJLLU~"lj;]1"l1Vl~~1~tJi'IJj;]'el'IJj;]'elL;j'el"ln'IJ1uj;]~'elr;) ~"l LU'lJmrnrtJ':l'WmrVl LU~tJ'lJLLU~"l-.1"l 
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'VI 1..:111,.:m1t1LLfl:::r.il j;]"1iil eJ~2-J eJ~1UriU j;]fl'el(;lIiilUm:::~U" '"\lPl Plflij Pl,)12-J~12-J11t'l~Iiil:::4'(;lm1Pl')tJfiJ2-J 

~..:ILL')(;l~'el2-J"'"~·h~..:In11btJ~t1ULLtJfl..:l~..:Infl1,) ij 4 tJ1:::LI1'V1 ~'elPl,)12-J,"2-J1t.1~1 ~~U1m1 
, 

,"2-J1t1~..:1	 m1LtJ~t1ULLtJfl'l 5 rJi'1U ~'el 
I	 I " " 

1.	 m1LtJ~t1ULLtJfl..:lrJi'1U"1IU1(;l Iiil:::L,"ulrJi'-n(;l1iil1nm1VlL~m~tJLj;]vi..:l~,)u~..:I u1wl!n 

" 
"1IU1(;l"1l'el..:l~1~,) 1,)2-Jvi..:l'el1'm:::LLfl:::LPlN~11..:1111t1"Uj;h..:l1 L"llU i')"1iil tJ'el(;l ~11~ LLfl::: m:::LY'I1::: 

<V"... ",..l' 0" ..l~" ,	 , ..l'
'el1,"11 1iil:::2-J"1IU1 (;l '"'lJ"1IU LLfl:::'VI1,"U1'V1 b(;l'eltl1..:1 L,"2-J1:::~2-JntJPl,)12-Jj;]'el..:lm1"11'el..:l11..:1mtl2-J1n"1lU 

Q.., erG Q ~.r.J "'.., 0 ~,. oClII .., '" 

U"1Iru:::L(;lmnU~2-J'el..:lnnliil:::2-JPl,)12-J~12-J11mY'l2-J"1IUL']U m1lliilnPl11"1Y'l'VI m12-JL,"~eJfl m11tJl 
" ,

"L,"fl1i1Iiil:::LliillrultJY'l1'el2-JritJm1LtJ~t1ULLtJfl..:l'VI1..:1rJi'1U"1IU1(;l 

2. m1LtJ~t1ULLtJfl..:l rJi'1ui(;l~')U m1"11t11t1 ~') ~1U"1IU1 (;l"1l'el..:l L~nliil :::Pl')tJ riltJritJm1 
OJ 

L,J~t1ULLtJfl..:l rJi'1ui(;l~')U L~nliil:::LtJ~t1UmJfl..:li(;l~')ultJ ~'eltl1 LLfl:::ijltJ11..:1 L,"il'elU~ '" rY Ld'el ~2-J
 
," ,
 

1't1lu n11LtJ~t1ULLtJfl..:lrJi'1ui(;l~')ui11iil:::Ln (;lritJ~ ~U1 n11'V11..:1~2-J'el..:l rJi'')t1 ~..:I L,"ulrJi'1iil1 nn11
 

LtJ~t1ULLtJfl..:lr.ilUj;]U1m1"UL~ntJS2-J1't1~LilultJ"u~n~ru:::~l~LilUliill..:l nfl1t1Lilun11r.ilUj;]U1m1 

..lil	 ..l" ..'VIL um1,)1..:1LLeJU..:I1U'VI~11..:1~11Pl 

3, ~n~ru:::L~2-J,"1t11tJL(;ltl~n~ru:::~Ln(;l"u1'm~n,"1t11tJLd'elL~tJLj;]~U L"llU Yl'u 
" 

U1U2-J m1~tJPlfl1U m1~(;l~'elLL~ m1"ojf'el112-JnrLLtJtJL~n1 Lilu~u 

... <V ",..l' <V iI 40'" Q "'.J4. Ln(;lfln'Mru::: ,"2-J"1IU 'elUL UeJfl2-J11iil1n1~111,):::,"1'el1iil1nm1L1t1Ul L']U mN'eln 

"1I'el..:lYl'um'f n11~(;l,"1 L," ~ eJfl Lilu~Uliil1n Pl,)12-J L,"U"1I'el..:lUnr.il j;]~'VIt11~oo.JU1m1~..:Infl1,) 'el11iil 

nfl1')1rJi'~1m1~oo.Ju1m1 ,"2-J1t1~..:1 m:::tJ')um1LtJ~t1ULLtJfl..:l (Process of change) "UrJi'1U 

j;]1..:11 "1I'el..:l2-J~'MU'eltl1..:1~ 1:::LUtltJ LLtJtJLLeJU~tJ Lti'el..:lriultJ ~..:I Lilun1ntJ~t1ULLtJfl..:l'VI1..:1 rJi'1U 

"	 " " 
fiJrul11Y'l (Quality ) m1~oo.Ju1uul~L~t1..:1LLj;]"urJi'1U"1IU1(;l ltJ11..:1 ,"1'elU1,"umvhuu LLj;] 

1,)2-J~..:Im1~1iil:::~'el..:lij~n~ru:::","~ 1 LLfl:::ijPl,)12-J~12-J11t'l"'"~1 Ln(;l~urJi',)t1 ( tJf"ll'lJ1 LLr.l2-J~~1..:1 

~1..:1~..:I"U LPlNm1'el'elmLtJtJLPl1'el..:lLflu~..:IL~12-J~~u1m1~1,"ftJL~nj;]1tJ'el(;l, 2539 : 44 ) 

m1LLtJ..:ItJ1:::L11'V1"11'el..:lL~n~1t1j;]1~m1"ULL~"1I'el..:lm14'(;lm1~n~1 LLtJ..:I'el'elmilu 2 tJ1:::L11'V1 

1. j;]1tJ'el(;l (the blind) 1~LLri~~ijm1f'JilrJi'LLj;iLLM,"1'ell~L,"uI11Y'lLfltl( NOVISION ) 

~'el..:l"ojf~n~1 BRIALLE "Umn~t1ULLfl:::~n~1~UPlt)1Lfl1~t1U L(;ltl~'elm1L1-t1um1~'eluLilu 

tJ1:::L11'V11~~'el..:l"ojf~1t1j;]1Lfltl (L(;ltli')ltJ~1t1j;]1L1')n~1 20/200) 
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2. L~n~~'fl-.1L,"'l.l1rJ)Lfinu'fltJ ( THE PARTIALLY SIGHTED) ~1'fl~~tJn~1 t-n~1tJ(;111rJ) 

U1-.1 (LOW VISION) ~1~11Clrel1'l.lL;)tJ'l.l~m!1fi11~~1 "1I'l.l1~t~qj~1'flt-nLL~'l.l(;11~1~11Cl 

~n'M1~'l.ll"l~1Lrh~tJ'l.l1~(?ltJt-n~1tJ(;l11rJ)(1:;~'U~1tJ(;l1 20/70 - 20/200 ) n~~ " (;l1'U'fl~" L~n 
, , .. 

V1ij~1tJ (;l1'U nYi1'fl-.1Iil'l.l~ ~~1'U'fl ~~U'VI'Vi1 t~~'fl-.1 L,"'l.l~-.1 (;)1-.11 bJ1rJ)L~mr'l.l 'Vi1t ~J11YiYiIil11'V11-.1 

~1tJ(;l1Yi~'fltJ~'kl L~tJ1u rJ)'JtJ LU'l.lL~(;jt ~ L~tJ~'l.l(;l'l.l1n111u~1n 2 'fl11il LL1J-.1 LU'l.lU1:;L!1'V1t ~'1l 1rJ) 3 
II I ... I 

... 1.G!lI cv.tell.Q ell cv cv CII "'.lCIIq AiII..J
lJ1:;L!1'V1 l"l'fl " l"l'l.l~1tJ(;l111'l.lLLm ~1'fl l"l'l.l(;l1L1~'U'fl~" 1il:;~~m!ru:;~-.1'l.l (;l1"111-.1~~~1tJ(;l1'V1·JJ')tJ 

rJ)')tJLL~'l.l(;l1LL~,) L,"'l.lL~')n~1 3/60 ~-.11UIil'l.l~-.1 1/60 ~1'flij~1tJ~1tJL~tJL'U~tJLLl"l'Un~110 'fl-.1P11 
.. I ..... I .::tl cv q.4 .teII.Q AI cv cv CII "'.lCII.lCII 

~-.11lJlil'l.lCl-.1 5 'fl-.1P11" l"l'l.lL9l1'U'fl~1I'l.l'VI~'fl-.1 ~ffi l"l'l.l(;l1'U'fl~Ln'fl'U~'l.l'VI" ~~n'ftru:;~-.1'l.l (;l1"111-.1~~ 

~1tJ (;l1~"l!')tJ rJ),)tJ LL~'l.lL9l1 L,"'l.lL1') n~1 1/60 ~-.11UIil'l.l~-.1~'fl-.1L,"'l.lL~tJ-.1 LL~-.1~~1-.1 ~1'flij~1'l.l~1tJ (;l1 
I .. I 

L~tJL'U~tJLLl"l'Un~1 5 'fl-.1P11 ~-.11UIil'l.l~-.1nri'1-.1n~1 0 'fl-.1P11 " l"l'l.l(;l1'U'fl~i'l.lVl~1~ ~1'fl l"l'l.l(;l1'U'fl~ .. .. 
~U'VI" ij~n'ftru:;~-.1U (;l1vi-.1~'fl-.1;r1-.11il:;~'fl-.112J L,"'l.lLL~LL(;)LL~-.1~~1-.1 

I .. 

~1~f'UL~nVlLNL1tJ'l.l~'fl'l.ll"l'l.l(;l1'U'fl~ Yi'kl11'V1 nt-.1L'VIYi'1U'l.l 'l.l1tJLLYi'VIU Kaguichi 

Konyama 'l.l1tJLLYi'VIU Puangthong Boonswasdi LL~:;LLYi'VIU~~-.1 n~mu Yi~'ft1"ll~'ii'VIU 1~ 

1')~ n'l.l'ii~tJ~n'ftru:;"1I'fl-.1 L~ n (;l1'U'fl ~~LN ~tJ'l.l~'fl'l.ll"l'l.l(;l1'U'fl ~'fl'fln 1rJ)LU'l.l 

NO PL ~'fl12J L,"'l.lLL~-.1 L~tJ 30.00 % 

DL L,"'l.lLL~-.1U1-.1 22.14 % 

.. "...PL L~'l.lLL~:;1'V1 P1'V11-.1"11'fl-.1 LL~-.1 12.14 % 
OJ 

I 

.. dI dI 1H.M. L~'l.l~'flLl"l~'fl'l.l ~') 9.28 % .. 
F.e. u'UU')1rJ) 10.71 % 

0.1 L,"'l.lif,)L~lIif')~t~qj~~~t'l.l char ~'i~~1tJ(;l1 5.71 % 

2.4.1 n1,-t~Plm~t1'\"'LLri~'Un'W;'rl~"1~~1!1~1 
" I " .ell CII 'S'! 0 ...ell 0 ~ ... .... 'I'"

L'l.l'fl-.11il1 n l"l'l.l (;11 'U'fl ~~'fltJLlJ'l.l1il1'l.l,)'l.l~1 n~1tJ'l.lL'fl-.1 1il-.11il1 L1J'l.l'VIIil:; (;l'fl-.1 ~ ~'U l"ll"l~ .., OJ , • 

L~~hu1rJ)f'Un11~m:11LVl'flt~"l!')tJL9l'l.lL'fl-.11rJ) LL~:;~1~11ClVl~1N-n'ii(;l'fl~t'l.li-.1l"l~ 1rJ)'flth-.1un~~"1I 
I .. 

L"l!'l.lL~tJ')n'U l"l'l.l(;11~ LL'VI'l.lVlIil:;'VI'fl ~Vi-.1 (;l1~tJm na~ ~-.1 LL(;) n'fl'l.l LL(;)n11~~ n11~ n'ft1t ~'U l"ll"l~•.. , 
L~rhun~1 LtI'l.l~'fl-.1~~t ~Li:l'l.l~ LPI'ft LL(;ln (;)1-.11il1nUnJ ~1vi')1u n1~~n'ft1'flth-.1LU'l.l'VI1-.1 n11 

I .. 

~1~f'Ul"l'l.l(;l1'U'fl~Ll~t'l.ltll"l.P1. 1784 n11~n1:1111'fl-.1l"l'l.l(;l1'U'fl~t'l.l1:;tJ:;LL1nu~~'Vi1L~tJL'fln"ll'l.l 

lil'l.lm:;~-.1t'l.ltJ l"l.P1.1837 f3'U1~~~f3'flL~1n1~-.1~~~h-.1LNL1tJ'l.l~'fl'l.ll"l'l.l(;l1'U'fl~"1I'fl-.1f3'U1~~'l.l 

LU'l.lLL~-.1LLm"1l'fl-.1L~n~'fl LNL1tJ'l.l~'fl'l.ll"l'l.lL9l1'U'fl~L'fl111L'fl ( Ohio School for the Blind ) ~~-.11il1n 
.. .. ~ 

U'l.lnij n~~1J l"ll"l~'VI1-.1 P11 ~'l.l11rJ)~ ~ (;j-.1LN ~tJ'l.l~'fl'l.ll"l'l.l(;l1'U'fl~LL'U'UU1:;~1"11'l.lt'l.l~~f3'flL~ln1 
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~1~1'IJn11~n~1"11'fl.:lI'lUL911'IJ'fl~tU1.J1::L'Vlflll'VltJ~u~~~ututi 'Vtfll. 2482 L~tJij~LIili1~yJ I'l'fl~ 

YJ~c;) (Miss Genevieve Caulfield ) ~.:IIil::nfl1'JtU[;l'flU~~.:I [;l'flULLmihrnC1tJULYltJ.:II'lUL~m 

LLj;J.n1tJ~~.:I~1u'Ju,rFlC1tJU[;l1'IJ'fl~1~L~~~U~'fltJ1 j;J'fl~1t1 'Vi.fIl. 2494 ~~L~Iil'Vi1::'IJ1~11;i1U1Cl 

'VlN'Vi1::ntnnLU1~ Ln~1"1 1'IJ~~ilfi"ll'JtJI'lU[;l1'IJ'fl~LL~.:IU1::L'Vlfill'VltJtU'Vi1::'IJ1~11;\yUcr~.n j;J'fl~1 
I .. 

tutl 'Vi.fIl. 2496 Miss Caulfield nl~Ll~-nn'1l'JuL~tJ.:It~~iLL~~4'.:I~1'~tn~L~tJ.:I t~4'~~.:ILNC1tJu 

~'flUI'lU[;l1'IJ'fl ~ LL~::~~ilfi L~'fl t ~ n11~ n~1 LL~::~.:I LI'l11::iI'lU[;l1'IJ'fl ~~ii.n ij~1 LU1'fl,it '1.1 
~ ~ ~ 

" I II II 

.n1I'lL~il'flIilUn1::~.:I1'uVi1 [;l~11'l~ 'ViA 2505 ~.:IIil~'Vl::LUtJu~.:I~~ilfil~LL~::Hllil~'Vl::LUtJu4'~~.:I. ~ 

LN C1tJU~'flUI'lU[;l1'IJ'fl~.n11'lL~il'fl~u~'JtJ L;:J~~1LUUn11~'flU~.:ILLj;Jtln11~nM12503 LijU~U~1 

tUiJlillil,jUtJ~::L'Vl fIll'VltJiiLN L1tJu~'flUI'lU[;l1'IJ'fl~ 2 LL~.:I ~'fl LN L1tJu~'flUI'lUI1I1'IJ'fl~• .. 
nt.:l L'Vl'Vi"1 'fl~ ClUU11'1lii~ L"1I 111 'Vi qj1l'Vl nt.:l L'Vl'Vi"1 1'IJ,rm1tJu'1l1tJ~~.:I~.:IU1::~1 LL~::lun~'IJ 
.. .. I 

~.:ILLj;J-nU'fl't'IJ1~~.:I~fitJ~ 3 ~mL~.:I~'fl LNL1tJU ~'flUI1I1'IJ'fl~.n1I'lL~il'fl'fl~VlL~tJ.:It~~1'IJ tUn11t~ 
.. 

n11~n~1LLriI'lUI1I1'IJ'fl~,rU ,rnn11~n~1~1Liju~'fl.:l'Vl11'IJ~~11ClU::tUn11L1tJu"1I'fl.:lI'lU[;l1'IJ'fl~ 

L'flL'IJ~ (Abel ) ~.:Il~Vhn11LL1J.:II'lUI1I11J'fl~'fl'flmiju 5 U1::lJl'Vl~'JtJnu [;l1~1'l'J1~~1~11CltUn11 .. 
~'fl.:lL~U LL~::1~~nM1I'l'J1~~1~11CltUn11C1tJU"1I'fl.:lI'lUI1I1'IJ'fl~LLj;J~::u1::lJl'VlH ~.:Ii1 

1. 'Vi'Jn~iil'l'J1~~1~11Cltun11~'fl.:lL~ul~~.:I 2/200 LtlU'Vi'Jn[;l1'IJ'fl~~il'Vl1~ 

~1~11Cl~'fl.:l L~Un11LI'l~'flul ~'J"1I'fl.:lij'fl tU1::tJ::~1.:1~1~~ [;l 'Vi'JndC1tJnL~tJn11Vf.:l LL~::n11~~ er~ 

L"llU L~mn'IJ'Vi'JmL1n 
, .. 

2. 'Vi'JnViiiw.n~~1~11CltUn11~'fl.:lL~uhiLnu 5/200 'Vi'Jni1l~~1~11Cl'ehui'J~1'J .. 
"1IU1~ t~'1i"1l'fl.:l~,r.:l~'fl~~~ LLJ)]~1~11Cl~'fl.:l L~utUn11L~U'Vl1.:1l~,j'1.:1 'Vi'Jni1~1~11'1 L1tJUL~tJt ~ 

~1tJ[;l1l~,j'1.:1 LLj;Jn~'fl.:l'fl1~tJn11Vf.:lLL~::n11~~er~LtlU~'Jut~'1i 

3. 'Vi'Jn~ijl'l'J1~~1~11CltUn11~'fl.:lL~U 20/200 ~1~11Cl'el1U~'J~,r.:l~'fl"1lU1~ 14 .. 
,~ (14 -point) l~ LLj;J~1~11Cl'el1ui'J~1'Jl~'Vi'Jni1~1~11ClL1tJut.hU'Vl1.:1~1tJ[;l1Ltlut~'1iLL[;]n 

.. I 

~'fl.:l'fl1 ~tJ n 11Vf.:l LL~::n1~~~ er~ LrJU~'JUtJ 1::n'fl'IJ1J1.:1 LtlU'lJ1.:11'l1.:1'Vi'J nViii 1'l'J 1~ ~1~ 11CltUn11 

~'fl.:lL~U 20/200 ~1~11Cl'el1U~'J~,r.:l~'fl"1lU1~ 10,~ (10 - point ) 1~~1~11Clu~~nliln11~ 
I .. 

tJ 1::~ 11'uVi ~'fl.:l n11t ~~ 1tJ [;l1l~,j'1.:1 'Vi'Jni1~1~11Cl C1tJut.hU'Vl1.:1~ 1tJ(;11 LtlU~'JU~1 ~C\J 
I , .. 

tu~~tJVlLl~1~n11~n~1LLriI'lU[;l11J'fl~t~~1,ru ,rn~n~1"11'fl.:l~~13'flL~1n1 4'~t~ .. .. 
I'lU~.:I 5 u1::lJl'Vli1l~1'IJn11~n~1Ltlu~LfIl~LL'IJ'lJI'lU[;l1'IJ'fl~ ~'flt~L1tJUL~tJn11Vf.:lLL~::~~er~t~ 

~n~1~LfIl~~1~11JI'lU[;l1'IJ'fl~ ~'fl ~n~1L'lJ1~~ ( Braille ) LL~::t~'fltJnHWn11L1tJULL'IJ'lJI'lU[;l1'IJ'fl~• .. .. .... J' 
~.:I~U LL[;]j;J'fl~1.n1tJ~~.:I ~1U'JUI'lU[;l1'IJ'fl~~.:I5 U1::lJl'Vli1~1n"1lulilul~~1~11Cl4'~n11~n~1 
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" , I 

Lvi1t!'W~~(;1n11~m~1LLDDfil'Wl?I1D'fl(;11~ ~'J'W~ 3 Vi'Jn'VI~~1.tn, ~nM1LD1~~ fil'JDnD~nM1 

fi1nJ (;11'V11'fl1.'~nM1fi112J (;11'flth~ L~m 1il1n n11~ fil'Wl?I1D'fl (;1 ~'fl~ L1tJ'WL(;1tJn11Yl'~LL~:;n11i2J er~ 

tiL'fl~ ~'J'VIt!~~'fl~1.'~~ ~'fl~ Li~I'W~'J'VIt!~~'fl~ LPl~~1.''el1'WL(;1tJ n11fil~1 ~'J'VIt!~~'fl~iJ~'fl L'1tJn1.'W 

iJlil'U'W~1~m~t1 LD1~~~~'VI~tJiLD1~~ (Louis Braille) Li~I'W~~(;1~'W1J1:;~M~i'W l?I12JiJ1:;~1.'W 
" ,

n11,J1:;~Mi~nM1~1'V11Dfil'Wl?I1D'fl(;1t!'W 'J1L1'W~'W ll'fltJ (Velentin Hauy) ~~LtI'W~~(;1n11 

LN L1tJ'W~'fl'Wfil'Wl?I1D'fl(;1LL'IA~LL1n"1l'fl~L~ n~ nt~iJ1'1~~1~1Dn11tJmJ'fl~ 'Jrl L1'W~'W 1l'fltJl~ViD~1 (l1 

'VI1n~tJ'W~'J'VIt!~~'fl~2J~~liJ2J1n1L"1I11il:;~12J11~'el1'W~'J'VIt!~~'fl~1~~1'W'VI~~"1I'fl~n1:;(;11Ml~ll'fl 

tJ~~~(;1~'fl~Vi1~'J'VIt!~~'fl~'W LU'W~~~1L11il~~~(;1~'flLLDD"1I'fl~L1LD'flf~2J'W ( Robert Moon ) LL'IA~ 

iJ1:;L~ Pl~~n~M ~~iJ1:;~M~i'W1.'WtJ fil.Pl. 1847 L(;1tJ1.'~nMu11M1~~n~~\l(;1~'J~2JVi1'V1(\J2J1 

LLtii."1I~(;1LLiJ~~1.' ~1'V11D~'J~enDaJf'fl'W2J1niJ1:;~~~i'W2J11.mJL"ll'W ~'J H LL~:;~'J W LU'W~'W 
II I I I 

~nM1LLDDilLi~I'W~LLVi1'V1~'ltJ2J1 n1.'Wfil'Wl?I1D'fl (;1 v! LU'W~ 'VIqJ ~~~12J11'1 L1tJ'W~'J~nM1LLDD"1I'fl~ L1 
" I , 

L'lJ'flf~ 2J'W ill~ll1tJ1. 'Wl~ii-n'J L2J~ ~'J~nM1LLDD L~'W"1I'fl~fil'Wl?I1D'fl(;1~ mLDD1~Vimm2J ~(;1LLiJ~~ 
~ . 

i qj~nMru~~'fl fil'J 12J'VI2J 1tJ ~'J tll?l12J1 LiI'Wiqj ~n~ru~~'fl fil 'J12J'VI2J 1 tJL(;1tJ n 11i2J er~ l'l'fl2J 1 

~'J'VIt!~~'fl LLDD L~'W"1I'fl~ fil'Wl?I1D'fl(;1 IiLiJ~tJ'WLLiJ~~2J1 Li~I'W~'J'VIt!~~'flLLDD' (;1 Li'l'fl~1il1n 1.'W1:;'VI~1~ 

fil.Pl. 1819 ~~ 1825 "ll1f~i D1LtJtJf (Charles Bardier) 1~~'W~(;1'V11L~(;1~1'V11D~~~1'J1.'WL,)~1 

n~1~ ~'W L~'fl1.-n'Wn'fl~..rVl ~~Iil:;~'fl~ LU'W~'J'VIt!~~'fl~'el1'W1.'W~il (;11~ L"1I11~~ (;1~'fl~1.', (;1'Y'WLU'W 

" 
1(;11 '(;1~:; 12 '(;1 L1tJ~LU'W 2 LLm 1.'WLL'W'J~~LLm~:; 6 '(;11.''el1'WL(;1tJn11fil~1 1J1'fl2J1 'VI~tJi LD1~ 

~~ Lfilmu'Wt!n L1tJ'WLL~:;fill1.'WLNL1tJ'W~'fl'Wfil'Wl?I1D'fl(;1"11'fl~ 'J1L1'W~'W ll'fltJ ~ nt~iJ1'1~ 1!Jl~11D~1'J 

Lii(;1fil'J12J~'W1.1il ~~U1L~(;l"1l'fl~D1LtJtJf2J1iJ1~iJt~1.tn'WtJ fil.Pl. 1829 L(;ltJ1."(;l~(;l~:; 6 '(;1 L1tJ~ 

" " 
LU'W 2 LLm 1.'WLL'W,)~~LLm~:; 3 '(;1 ~'J~n~1"11'fl~LD1~~il ~12J11m~tJ'WLu'W~')~nM1l'l1~11~tI~ 

II I I I 

63~'J 1.'W'i''WLL1n ~nM1L'lJ1~6!J~1~Lu'W~tJ'fl2J1D lil'Wm:;..r~LD1~~1~l?I1tll,JLL~'J 2 tl ~~LU'W~ 

tJ'fl2J1Dn'W LL~:;U12J11.aJf1.'WLNL1tJ'W~'fl'Wfil'Wl?I1D'fl(;1~nNiJ1'1~ n11~~nM1LD1~~LU'W~tJ'el2J• 
2.4.2 n1,An'l!t1'B'el.:lflU~11.JillJl'UtJ'l::L'VIpf\'VI!I 

LNL1tJ'W~'fl'Wrl'Wl?I1D'fl(;11.'WiJ1:;L~Pll~tJLtl(;1L~'fl1''W~ 2 2Jm1lil2J Vi.Pl.2482 L~2JLU'W 

'VI~\IL~n1 ~Pl1~rILL(;l~ nt'lL~Vi"1 L(;ltJ ij~ Llilir:h~ lil'fl~~~~ (Miss Genevieve Caulfield) 

~1l1Vi~l?I'1"ll1'J'flL2J1n'W ~~LU'Wfil'W~nM~n112J1~~LLl'lL~n1.'W'!'WLtl(;lLNL'1tJ'W ij~lil'fl~~~~ iJ 

., ":!l 0 .ell Q cr '" .o=I..-.,.,.caI J' 
m:;(;l1'W"ll'W'J'W n1:;(;l1MLL~:;'VI'W~l;'l'fl l?I111 L1tJ'W LVitJ~ L~n'W'fltJ ~2Jl?I'J'flnM1~ LU'WL~'W\+'W"1I'W2J1'(;l 

'VIi1~ LL~:;iJ\1nfl1mrL~tJ~lil'WL~m 1.'WiJlil'U'W~ LNL'1tJ'W~'fl'Wlil'W1J11'lJ'fl(;1~~'fl~L~"1I~ 420 ~'W'W 11"ll 
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'i~ L"ll j;]~~ In nt..:l L'Ylf'l"1 Ltlu,rm1tJ'WU1:::~1 ( n'W- 'W'el'W) 4'mtl'WLLUU~'VI ~m~t1,rm1tJ'W'VJ n rl'WL~JU 

n11ln1')1ij1m~t1ln1 LL~:::L~1Un1n'el1LIijL~(;)LL~~1'W~"llfl1f'l 'W'elnIij1nij'VIin~j;]1n11~n~1vr,)Lu 
~. ~ 

LL~'),rn L1tJ'WU..:lL~1Um1~m~t1'Yl1..:1~1'W(;)'Wln1 f'l~~n~1 LL~:::~~U,.r1nC1 M1~,rn L1tJ 'Wij ')..:1 (;)'Wln1L'YltJ 
., 

L~~,)..:I~..:In:::~..:I LL~:::L~'Wt~~')tJrl,)1~~1~11mtl'W'el!.h..:l~ 'W'elnIij1nilu..:Iijm11'el..:lLf'l~..:IU1:::~1'W• 
L~tJ..:I LN L1tJ'WL~ijn11LL~~..:I(;)'Wln1'Ylnil eJ~1 L11ijn11~n~11ij1nLN L1tJ'W'VI~1tJrl'WL~hJL1tJ'WlJ1'el~. ., ~ , 
~'VI1'i'YlmitJlJ11..:11 l1..:1L'WU1:::L'YlIilL'YltJ LL~:::lJ11..:1U1:::L'YlIil~..:I ~~"ll'el..:lm1L1tJ'Wfi L1tJ'WL~ LtI'W'elth..:l ~ 

~1n 

2.4.3 \lIfi'ntlJl'ln1'lL;!IUn1'11f'aU
'II 

Lojf'VIin~1n1"ll'el..:l M:::'Yl1,)..:I ~nM1fim 1'fJ.UU 2521 LL~:::'VIi n~ j;]1~ LIilM~U1UU~..:IU1..:1
~ ~, ., 

'i"ll1L~ L'VI~1:::~~nu rl'Wm'J'el(;) L"ll'W L1tJ'W,1'WLL'Yl'W')1 (;) L~tJ'W L1tJ'Wn11L~'WL(;)tJLojfL~ Lyh L1tJ'W 
., 

~~vr~(;)fl1~1L'YltJ ~..:In~~ LtI'W~'W ,rm1tJ'WL1tJ'W1''W~::: 7 rl1U rl1U~::: 50 'W1Vi ijrllU1:::~1-n'W 

LL~:::rll~LIil~Un1nr~Lfl'Wm1L1tJ'Wm1~'el'W j;]~'el(;)Iij'Wnlijnn~m1L1tJ'WlJ11..:11 rl~1tJnU,rnL1tJ'W 

un~ LLj;]~'el..:lU1~1~(;)LLU~NL~L'VI~1:::~~nU~fl1f'l"ll'el..:l,rnL1tJ'W Lojfn1:::(;)1'W~nM1LU1~~LL~:::~'W~'el 

U~1mL'VI~~vl1m1L~tJ'W vl1LLuu'tln~(;) L"ll'WL~mnUL~n,rm1tJ'Wun~ m1~'el'WL.jj'ijfin11U11mtJ 

'elnuntJ ,J~~ LL~:::'Yl(;)~'el..:l1ij1n"ll'el..:l1ij1..:1~'W~1~'el..:l "1~"1 L"ll'W ij~'el..:l'i'YlmIil1~lnf ~'el..:lU~~n11 
., 

~(;)LLU~..:IU1..:1'eltl1..:1L~L'VI~1:::~~nUrl'W1n1U'el(;) L"ll'W ~1tJU1 L~'W~j;]U'el~ i1..:1U'el..:l n11U1'V111 

tl(;)'VI~'W ~~u:::il'el..:ln'W~'d L~n~ L;)1 L1tJ'Wlij:::iJf'el..:lhJijhrl~(;)j;]'el LL~:::ij~~'el..:lU n ~ hJij rl'd1~~n11 

'eltl1..:1~'WU'W LL~:::U'WtJ'el~U~U~j;]1~L1'el'WL"ll"ll'el..:lLN L1tJ'W ,rm1tJ'W'VJnrl'W~'el..:lij ~Unrl1'el..:l L~'el 

1U~ (;)"ll'elU~Iij:::1U L~n LU'el~L 'WU n rl1'el..:lL'W1:::'VI~1..:1t1 (;)fl1 rl L1tJ 'W'VI1'el Ld'el L'd~1~1 LtI'W ~1'V11U 
I I I I 

"'... ... '. I 0'" ". I ... ... .J 'i' ... ~ " " 9' <II ...'Wn L1tJ'W'Yl'el~lJ1:::1ij1"ll..:l ~lJn rl1'el..:l~~1'W:::'Ylf'l'el1ij :::"D'dtJ ~N L1tJ'W ~(;)Iij:::j;]'el..:l L~tJ rl1'el1'V111L(;)'el'Wf1I'W'Yl j;]1 
., 

U'el(;),r'W ~1 LnL~rl,)1~-rl')tJL'VI~'el 4'(;)n11~nM1~LIilML~1ij:::f'lU~1L"ll1~1~11C1"ll')tJj;]'WL'el..:lL~ 

~1~11C1rel1'WL;]tJ'W L1tJ'W'VI,r..:l~'elL~ U1..:1 rl'Wijf'l1~,)11')~ LIil~L 'W~1'W~~U:::lJ11..:11 Lvi1 LVitJ~nurl'W 

1n1 ~ 'VI1'el~1~11C1 L~'Wih~1L~'eltl1..:1~~n~'W1'W iii In"ll'el..:lf'l')n L"ll1L'Wn~~"ll'el..:l rl'Wj;]1'J'el (;) ~')tJn'WL"ll1 

lij:::hJf~niju~~'eltJ,rn LYln:::ij L~'el'W1'elU;)1..:1~hJLLlnn lJ11..:1n'W'eltl1..:1L1fi 1n1~ ~1 Ln~1~11C1U1 

f'l')m"ll1~1'el~1,)~L~tJ..:I;)1..:1nULn tJ'el~1UL"ll1 L(;)mLtJn~1 LtI'WL~n"ll'el..:l rl'Wln1U'el(;) 'VI1'elln1~ filij::: 

LtI'Wm1L~~rl,)1~J'Wrl..:l'Yl1..:1(.;j[;ILIijL~LLfiL"ll1 LL~:::"ll')tJL~L"ll1~n~'Wtl'W'VIU(;)lJ1'el~nU'elUM1'1lJ1'elLU. .~ 

1f'lt!• 
A 0 (V G Go' ~ ::."" CI' -"'11 " Go'

n11~f'l'W~1'W~1'V1~U L(;)n 1n1U'el(;)L'W1:::(;)U"ll'W'el~U1~'W'W 1ij:::1n'el..:lL'VI L(;)n~rl,)1~ ~'WLrltJ nu 
, 

.., ~.CII Go' d""Q d"" d"" Go' .ell Go' 

'elnM1LU1~~ LL~:::L1tJ'W'eln~1LU1~~'YlLLUU 1 L'.ll~~LL~::: 2 L'.ll~~ LL~:::f'l00.J'W1~1L1tJ'Wln1~'VI~nn11 
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~1[;l~S1U~1n~~(;lL~'flL,"b~ni:ll"l/:I1~-n1U1cyri'lJ'lIU1(;l~m~t~L'lJ~~i 

2.4.4 ~n'l!t'LtJ ,'ft'ft1'U1l1'1!t11'VI!! 

ii~ LiOl;j~~ l"l'fl~~~~ ~J11Vi~[;l1[;l1'lJ'fl(;l'll1':l'flL~lriu ~'Hi1~..:!~'flUVI,r..:!~'fl'fl~~ 

t.l~::L'Vl Pl~~uHl1J-;'m~t1ri'lJ U1mLVi'Vl!f~u LL~..:!~..:!LLn':l 'lIru::~m~t1'fl~LUt.l~::L'Vl Pl~~U ~..:!~'Vl1..:! 
" .1'''.1 ~ ":'1 ' ~iI:::')'''' ~iI' '" 
~Un1~~'flUl"lU[;l1'lJ'fl(;l'llU ~UlJ~~L'VlPl ~'Vl~ ~UlJ Vi.Pl, 2482 LL~::[;l'fl~1 ~(;l[;l":! ~NL~~U ~(;l~':l~n'lJ 

l"lru::m~~n1~~1~1'Vl~ri1V1U(;l~tr~~m~m'lJ~~iJ11~l'Vl~~U L(;l~~':lULVlq!H'LYi~'lJ Lfl~..:!ri'lJL~~..:! 

LUJ11'M"1~..:!n~'M" L"llU n = G 'lI = K (;l = 0 LilutJi'u n1n;j~u~n'M"1L'lJ~~iJ11~1'Vl~hl 
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... !II I CV .. 

2.5 n1'iL(;l'i!l aJ PI,;!1 aJ'W'i'el aJ'VI1.:t n1'i'el1'U'elnti'iL'l.I'ififi 

Yln~:;~'IJ~1'IJL'lJi'IJLI'i1m.Jlil,)1~'rj1'el~'VI1,m11'eh'IJ~m~t1L1.J1~~iJ'el~ 6 Yln~:;Li~1il1nm1 

~1?J.J'lJ1lil,)1~~1~11C1L'lJmm!.JnLLtI:;~'el,m1t1~~iJ~ (Tactuel discrimination ) ~..:I~1LtI'IJ'el!.h..:l~..:I 
, ., I 

ViIil:;~'el..:l~1?J.J'lJ1lil,)1~lil~'el..:lLLlil~,)~'el..:lm1L-ifU')ij'el ( Finger deterity) 1tJ'rj1'el~1n'IJ Lij'elL~n 
I II II I II 

L1t1'IJiViIil:;L-ifYln~:;YI..:I~'el'l;h')~ n'IJLL~,) L~ n lil,)11tJi'11.J n 11Llil~'el'IJ1 'VI,)~'el..:lij'el LL~ :;U')ij'elL«ttJi'1,) (;l L~,) 
., I I 

LL~:;tJ1:;~ 1'IJ~~ ~'lJfin'IJL'lJi'IJl?i'el1tJ L~ n lil')1ViIil:;L~ ~tJ1:;~'VIfifl1'rj'VI1..:1 n 1t1 ~~ iJ~ LL~:;~1?J.J'lJ1m1 
., .,., 

~~iJ~tJi'')t1U')ij'el'elU1..:1LU11(Light finger touch ) Ylm~:;~(;l.yhtlL'lJi'IJLl,i1t1~lil,)1~'rj1'el~;J~'el 
., ., 

mnu (;l'VIU1'V1U..:I~'elL'lJn'"WtJnYl ~1 LtI'IJ~'el..:l,j1Y1n~:;YI..:I ~1'ii Llil11:;tiLL~:;m~:;l?i1..:11L'VI~1;J 6 

n1'V1'IJ(;lihm1~ ~,)'elU1..:1~~1~11mj1~1L-if~1?J.J'lJ1L~Ln (;llil,)1~'rj1'el~ L~'el,j11tJ~m1L1t1'IJ'eh'IJ 
., 

~n~n'J1~~l?i'el1tJ ~..:I;J 

2.5.1 n1'LL!lntl~~1f1n1,I3Jer~ 

L'lJm1~'el'IJlil,)11il:;Li~ tJi'')t1tjl?lQ~1~ij~~'lJ1 (;lL'VIcY~iJ lil,)1~ LLl?Inl?i1..:1 n'IJ~1n1 (1~ 

l.J~'eln \lnl.J'el~ ~'el..:lL~'IJ) L(;ltllillL~L~n~(;lLLtln~..:I~'el..:lLtI'IJ~1~..:IlillmIilL~1~L(;ltlL~L~n~(;lLLtin 

tjl?lQ~iJltJ11..:1~L'VIij'el'IJn'IJLLl?i~'lJ1(;l~l?i1..:1n'IJlillmIilYi1~'el~'lJL-ifL'el..:l L(;ltlL'lJi'IJLLm~~lil,)1L-iftj~~~iJ 
, ., 

lil,)1~LLl?Inl?i1..:1n'IJ~1n1 b"ll'IJ ~'IJ~l?I1" eJ11'V1~ eJ1n1~:;'VIU eJ1U'IJ L'lJi'IJl?I'el'IJ~(;l.x1t1'el11il1il:;iJ 

mn~l~ L(;l'IJ~ ~~~n~1b 1.J1~~~..:I1tJ tJi'')t1 lil,) 11il:;Li~~ ~ ~1 LL'VIU..:I, (;l~ LLl?I n l?i1..:1 n'IJ~ 1n1 L~t1 r1'el'IJ 

L"ll'IJ L'1f~~~'(;lL~~Lmtll.J~Vitll.Jnl.JL'1f~~~iJ'(;l'el~L'IJ~1LL'VIU..:I~ 1 nl.J 3 LYltl..:l~'el..:l'(;l LtI'IJ~'IJ 
, I ~ .. 

2.5.2 fl~13J flfi'iHI LLflfi~'iI'iI.:I'U~3J'iI 
I ., I 

lil,)1Ll~ ~'lJtJi'')t1 n 11L~ nL-ifU')ij 'elL'lJm1~~ iJ~~l.J ~'el..:lnl.J~..:I~'el..:ll?i1..:111tJ'rj1'el~1 nl.J 

~I IV ~ 1V.4 .!"I ... .~.... 1"" '1..1 ' " m1w n'VI n~:;m1LLti nLLti ~~'el..:l mtlrl ~ eJ~'1f..:l'el11ilLU'IJm1'V1t1l.J~nu (;l'VI1'el ~l.J~'eln ~rl n ~'el..:l eJ~'el'IJ 
~ ~ 

lil,)1'rjtl1t11~~(;l~'lJ1 (;l~'el~tj~(;l~H~l.J ~'el..:lL~ L~n~..:I ~'eltl1 L"ll'IJ lil~tJL~t1l.J n1:;(;l1~ l?I:;tJ~'lJ1(;l. ~ 

L~n LtI'IJ~'IJ m11'eltl\lm1(;lnLtI'IJ~n'iifi'VI~..:I~Iil:;"ll')m~~ lil,)1~ lil~'el..:l LLlil~,) L'lJm1L-ifU')ij'el'VI1'el'el11il 

L~,j n'VI~ (;l~..:I1.J'lJn1:;(;l1'IJ L(;l'IJL~ L~ntr n'VI~ (;l L1t1'IJLLl.Jtll?l1~~ lillL~LLl.Jl.JH 'VI1'el'el1IilL~H1~'VI;J1.J 

eJ1 'VI ;J1.J1.J 'lJ1~ LL~,)'lJLi'el ~ 1 'VI 11.JL-n'LtI'lJnlil na~ m1Ul.J~ 1'IJ,)'IJ'VI1'elYi 1 L~tI'IJLLl.J 1.J L(;ltllill~ ~'el'IJ 
., ., ., 

~ 1 ~ 11C1l?11,)1il ~ 'el1.J1tJi'LtI'IJt::t1:;1nlil n a~;JhJ LYl t1..:1 LLl?itJ n lil,) 1~ lil~'el..:l LLlil~,)~'el..:lU,) ij 'el L'YhU'lJLLl?i!T..:I 

~1~11C1'V1(;l~'ell.Jlil,)1~i~'IJ~1'IJ~'el..:llil,)1~ L;hLIil~1l?i1..:11 L"ll'IJ ~,)1 - ~1t1 1J'IJ - ~1..:1 ~mr..:l!T..:IL-if 

~~ 11C1fl1'rjL'lJm1u1.J1tJi'LtI'IJ'el!.h..:l ~ L~ n~1~ 11C1Yi1nlil na~ 1')~ n'IJ1tJi' LL~:;L ~ L~ n l?I1,)1il~'el1.J 
I I II " 

eJ~..:I1'IJ~'el..:ln'IJLL~:;n'IJ~1lil~1t1n'IJ'VI1'elhJ L-rl'elViIil::~1?J.J'lJ1m1~lil~'el..:lLLlil~,)~'el..:lU')ij'elYl..:l~'el..:li1..:1 
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.." .. ~2.5.3 n1'Lflfi'il'U"'VI'J"lI'iI.:I3J'iI LLfi~'U'J 
I/' II" II II II I 

~..:I LLj;] IWflU~'W 'lI'ewnUlwfluill"ll~ 1 LUU~'fl..:l Lu'Wn11"enrJ'fl~..:I~ 'fl..:l;)1..:1 LL~ :;il')rJ'fl~..:I~" U 
tll-'tI II " I 

LLj;]~:;rJ'fl ~'WU1LLri il')~ il')n~1..:1 U')U1..:1 LL~:;U')n'fltJ "'WVi~~L~nntil:;~oo.JU111.JLL'IJ'lJm1. ~ 

I I I" 

Ll"l~'flU1VI ')'lI 'fl..:l rJ'flVi LUUbb'J'J'U,j,J'lI'fl..:l (;]UL'fl..:l LL~ :;"lI'fl'IJVi til:;"enLtlUU1..:1U')"ULLj;] ~ :;rJ'fl LLj;] l"lll"l,)1 
II iJ " II I I " I 

'flfi'IJ1tJ"~L~nl~1U')U1..:1U,)L11"enLUU" U')U1" LL~:;U')~U1'fl1til"enLUU" ~"ll')tJ" ~..:Iu')Viih 
I II II I I II I II I 

VIU1Vi Luu~"ll')mrU 'fl1tilbenLLVlUU')ViihVlU1Vi LUUU')U11~unnUViU')U1U1 ~ L~'IJVI'1'fll.J')~ LrJ'fltJ 
~ 

~ ~ ~ 

n11"enrJ'fl~..:I~'fl..:l"UL')~"lb~tJ')nuih"~rJ'fl~..:I~'fl..:li')~nuVi1..:11ul~ ~'fl rJ'flVlU..:I~1~11(J'ehu"u 
I I II II 

~')uVi~nrJ'flVl;j..:l'ehU;)1~11.J LL~:;u'flntil1nilu..:l~1~11(J"enrJ'fl~..:I~'fl..:lLLtJnnuVi1..:11u1Ul "enrJ'fl~'fl 

~~ ~~'el1U~1U1~'fl..:lVlU1" UL,)~ 1 L~tJ') nuVI'1'fl L~'flrJ'flVlrl..:lU..:I'el1Uj;]'fl 11.J"U'li cu:;~~ nrJ'fl Ltl ~VlU1 

t1~ 11.JVI'1'fl1.J1'IJ Ll.J ~tJU~1 LL'\!Iti..:l~,)1..:1V1'1!..:I~'fl 
.Yo...,.,~ .. I 

2.5.4 n1'·,,3J ~ft ~'J!I'U'J3J'iI'iI!l1.:1 '1 LtJ1 '1 
~ , 

l"lll"l')1"en~1~ ~~..:I L~1~"~ L~n"enl.J~1tJU')~~ ~~1'~ ~ j;] 1..:11Vi ~'fl..:l m1~11')til'flth..:l L'lJ11 

~1filJl" ~'I!n L1tJUVI11'J l"l,)1~VI~1tJ'lI'fl..:lm 1~~ ~~ LL~ :;~1fi(;]"~'I!n L1tJUVl11'IJ l"l,)1~VI~1tJ'lI'fl..:l m1 

~~~~L'lJ11~,)tJrJ'flt~tJl"ll4''IJrJ'flL~nL~'fl''~~1'IJi~..:Im1~~~~'flth..:lL'lJ11''~L~n'tJnm1~~LLtJn'll'fl..:l 
, 

%. "'.... .... ~ .... ... 
~ 

.... 1I "1I .. ';!II.I %. '" 1I 'i'
n11l:'i~~~Vl1'flm1Ll"l~'flU bVl,)'lI'fl..:l~'flLL~~U,)~'fl l"lll"l,)1n1:;(;jU bVlL~n wn wUn11l:'i~ ~~ ~')tJ b~tJ n11 

~ , 
L'tl1"l1'fl~n~V11'IJUl.J ~1tJU,) ~'fl L~ n~..:Itil:;V1 ~~'fl'IJ1~~"1 L~n ~~ ~~ 1~L'J1 LLlillVlU 

2.5.5 n1'LtI~'VI,r1'V1,r.:li'il 
~ 

"U-nU(;]'flULL1fl n 11'tJn Ltl ~VlU1V1'1!..:I~'fll"l,)1'tJ nt~tJ"enLL~Un 1:;~1~LL ;i..:lVi1 LUUVlU11 
~ , 
-nUj;]'fl~1 n'fl1til"en ~1~ilu';h LUULL~U1,)~ LUUL~ ~'tJ n"~ L~ n Ltl ~VI'I!..:I~'fl Vi Vi 1 ~')tJ n1:;~1~n'fl1til 

~ 

U1~1"~L~n'tJn,r~1~ L~n~,)1'tJfI"enU')rJ'flen1tJ~~~~~n~mJ1~~'J11~~~~Vi'1tJ'lI'fl..:lVlU1 "U'lICU:;• , ~
 

Vi rJ'fl'll,)1Ltl ~VI'I!..:I~'fl~ n'\!l'W1'fl1til"enVl'l!..:I~'fl L'lJ1~ ~Lri11" ~L~n'tJn~ n~:;ilt~tJhJ ~'fl..:l ni,)~1 L~ntil:;
 

Vi1V1'1!..:I~'fl~1'l11~ 

,'''' " 2.5.6 n1,ft'il'U'il1U'iln'l!t'LtJ'fifi 

L~'tl L~n (;]1 'IJ'fl ~ U11'IJ m1L(;]1tJ~ l"l,)1~~ 1'fl~V11..:1 m1'el1U~ n~1L'J1~ ~LL~,) L~ n ntil~ii 

~n~:;l"l,)1~~1'fl~~til:;L~~'tJn,r~'el1U~n~1L'lJ1~~L~ ntil:;~1 ~1 LLVlti..:l~'lI'fl..:ltil ~ "UVlrl..:l L"lI~~'lI'fl..:l• 
~ ~ 

~nM1L'J1~~1~L~ntil:;~1~11(J"enrJ'flLL~:;U')1~'fl£J1..:1l"l~'fl..:lLLl"l~,) ~1~11(J"enrJ'fl~..:I~'fl..:l;)1..:11~'fl£J1..:1 
~ , 

~~~ufinuLL~:;~1~11(J~~~~~,)tJU')rJ'flLYltJ..:IL'lJ1"ILL~:;Ltl~Vlu1V1'1!..:I~'fl1~ "um1Vitil:;~'flU"~L~n 
~, , 

'el1U~n~1L'lJ1~~'I!u l"lll"l')1U1V1in m1Vi~11.J~'tlU"~LLri L~ n LL~ :;l"l') 1Vi1 m1~'flu~')tJ~fim1V1 
.... I I I II 

~n~'fl..:l 1,)~~..:I~'fl..:l~1;j..:l~..:I~..:Ij;]1..:11ViLnm;)'fl..:l~')tJ~..:I1JI'fl1,Jil 
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I I ., 

1. ~Virel1'l.l~n~1L1J1~~1~~~,)'l.lL~'kllil:;H'~'tl-:lij'tli~~~'fh'l.l~,)fJ~fim1Vi~n~'tl-:l~-:lil 
II I I I II 

,)1-:1ij'tli-:l~'tl-:llJ1N'~Ll~~'l.l"ll'tl-:l1J11i~"ll'tl-:l~mt1L1J1~~LL~:;Lij'tlLrl~'tl'l.lij'tli-:l~'tl-:lhh'l.l~-:llJ1N 

n~1-:11J11i~ij'tl"ll,)1filil:;i~~~rel1'l.l(;]'tlhJ L'l.l"llru:;~ij'tlen1fJIil:; Lrl~'tl'l.lhJL 'l.l'VI1-:1lJ1N;)1~ L~'tl~1 

, ~ ~~ ~'l.l"ll'tl-:l1J11i~ (;]'tlhJ Ln'tlrel1'l.llil1J1J11i~~~rt-:l~,)fJij'tl"ll,)1 LL~')ij'tlen1fJ~Iil:;i~ ~~rel1'l.l~11~ 

~~1fJ ~1L 'l.l'J11i~t1~ 1,J 1'l.l"llru:;~ij'tl"ll,)11il:;Lrl~'tl'l.l~~1~'Jn1Jij'tlen1fJ'tlth-:l1,) ~ Lr') LL(;]'tlth-:lL1fi 

lJ11~ij'tl~rel1'l.l~m~1L1J1~gf1J1-:1rl'l.l~~1~11Clrel1'l.lL1J1~~1~~~1n t~fJLenij'tlL~m~1'tl')1-:1~1LLWW-:I 

ij'tlhlL~ij'tl'l.lrl'l.l~'l.l1 

2. ~~rel1'l.l~n~n1J1~~1~~Iil:;~'tl-:l~1~11Cli~~~1~'tlth-:lL1J11 ~1nUnlSfJ'l.lu-:li~~~ 
., 

~,)fJLLNn~~1n1rli~1LtI'l.l~'tl-:l·lhfJLlJ11fJ~rl,)1~~1'tl~L'l.lin~:;ilL,"L~fJti'tl'l.l 
I .,. 

3. "ll')fJL'"L~ niiW-[ijJ'l.l1m1n11Lrl~'tl'l.l1~,)"ll'tl-:lij'tli-:l~'tl-:l;)1-:11il1 nen1fJhl"ll,)11~'tlf.h-:l 

rl~'tl-:l LLrl~,)~fJ1fJ1 ~~~ n L~fJ-:lhJL'"L~n~fJ~m nrl~'tl'l.l1~,)1J'l.l~,J1n 1:;~1MIil1 nen1fJhJ"ll')1L'" 

I ., 

4. LvJ'tlfilLIil'tlflil:;~'tl-:lii"ll'l.l1 ~Vi~'tl L~~1:;n1JUn ISfJ'l.l;)'tl fil'tlni-:l ~'tl-:l;)1-:1"ll'tl-:lUn ISfJ'l.l 

rl,) 11il :;'tl~L 'l.l1:; ~1J L~fJ ') n'l.l~1'tl'tl11illil :;'tl~ ~-:I n~ 11:; ~1J~'l.lt~:;L~ n,J'tlfJ~1nhI ~ 1 ~11ClUf1J 

LvJ'tlfilLIil'tlfl.~ti rl,)1L'tl1~,r-:l~'tlen'tl'l.ln'l.lL '"L~n1'tl-:l,r-:l 

5. L~nUn ISfJ'l.l~~~'tlm.r~rel1'l.l~nM1L1J1~~ 'tl11illil:;iiti1~-:lLL"ll'l.l~,J'tlfJ ~-:lyhL,"Lii ~ 
I ., I 

rl,)1 ~ Lij'tlfJ~11~~1fJ ~1 n L~nijil'lJ~1ilrllrl,)1~1 iilil n11~~'l.lL;)1~1"ll,)fJ 
I ., I 

5.1L,"L~nLenLrl1'tl-:lLIil1:;n1:;~1~LIil1:;i1'tl1JLL~'l.ln1:;~1~tu~LlJ1'tlf'tlth-:l~'l.l1i-:l~ 

~1'l.l LL~')L,"L~nL-n~~~1~"ll'l.l1~n~1-:11'tlfJL,"1'tl1J 

5.2 Ln'tl L~nyh~1 Lrlil LL~,)'tl11il L,"~-:I L~l~ LLN t~fJL ,"L~nLenij'tlij1J LU~'tln5') 

I ., 

5.3 ~~n1~~1~tU~LlJ1'tlf'tlth-:l~'l.l1LtI'l.lL~'l.l1"ll'l.l1~ntj'1-:1rl1-:1il') LL~,)L,"un L1fJ'l.l~~ 
., 

Li~'l.l;'l.lL~n1,j11uiln~-:l1J'l.lumL~~ ~1'tlun~~~'1~'1 

5.4L,"L~n1~L~'l.l"ll'tl-:lL~'l.lU1:;Ul'VICl'tl~~1'tlL~~~mn~m 

6. ij'tl~~:;'tl1 ~LL~:;~'l.lij rl,)1~ ~1 ~'lJL 'l.lm1rel1'l.l~n~1L1J1~~1~'tlth-:l1,) ~ Lr') LL~:; 

~n ~'tl-:l~-:I rl,)1L,"L~n~1-:1ij'tl Lon ~L,"LL,"-:I LL~:;'VI1 rl1~ L~n,J'tlfJti'tl'l.l~~'tl n~~rel1'l.lL1J1~~ ~1~ f,JL'l.l 

tj'l.l~'tl1m fil~'l.l1,)~1n'tl11il tenLrl1'tl-:lLth t.l~ Lthij'tlL,"~'l.lti'tl'l.l1~ 

7. 0~ 'kl~TW,)'l.l~1 nil'n4'1J ~ ~')~n~1L1J1~~LtI'l.l~1~ij~nMru:; ~1 LLWW-:I"ll'tl-:l' ~ 

n~1Jn1JL 'l.lJ11M11'V1fJ~1'tl1 'l.lJ11M1~-:ln~M 'tlth1J'tlnn1J L~n~1ij~nM1L1J1~~~ LtI'l.l~~ij ~1 LL~'lJ-:I 



• • 

•• • 

24 

........ ~ cr '" '" .- .4 ~ cr 0 '"


~'el..:l' tJln~'lJmJL"rl'lJ'lJLYi 11~ LtJlnlil:: [;]'el..:lL".D n1::'lJ'J'lJn111il [;] C1..:1~'el..:ln 1::'lJ'J'lJn11 L~'el LtJlnlil ::'lJ1 flI'J 1~l 

L~m n'lJ ~'J~n'M1hJ,j1~!J n [;]1,Ld'elvi1..:11'lJ~".D1 n11~ flIl~~'el'lJ~~1!.J 

8. L~~..:IL~1~LLNLIilL~n'lJL~nLd'elL~1Hfn11'e11'lJ~~n~'el..:ln11i:lvin'M~'VI1..:1n11'e11'lJ~~ 
~ ~ 

uwJf'el..:lHfL'J ~1~~1!.JilL 'lJn11'tl n ~'lJ 'U~U'lJ~..:I flI'J1L~ ~1".D~ L".D!.J L~ n LYi n~~ 1".D~i:l~'VIfiYi ~ (;]'el n11 

~oo.J'lJ1~'el..:lL~n1~'lJ1~~'lJ~..:I 1il~~'el..:l1~f'lJn11~U'lJ~~'lJ~..:IL~1~1il1nflIl~i:lflI'J1~M~~'el1'el1'lJL'lJ 

n11~'el'lJ 

Iil~L ;)1LIilJl1'M11~~ L~!.J..:I~ L~n 1~!i'lJnlil~U11,Ji~~'lJfin'Jtj [;]C1~'el..:llill..:l LL~:;L ~[;]n11nrIil1 nn111~ 
II I I I I 

!i'lJ~1 n n~1 n11'e11'lJ LYi 11 :;'U:::U'lJ~..:I Lil'lJ~..:I~1 ~'Y'eltl1..:1!i..:lVi L~ nViIil:; 1S!.J'lJrel1'lJ~n'M1L'lJ1~ ~Iil:;~'el..:l 

i:lfll'J1~L;)1LIilJl1'ft1YitJl L~'el~Iil:;U1fl1'J1~~~1!.J1,jH1.'lJn11rel1'lJL~nlil::~'el..:l~1~11C1i~~'lJfi~n'Mnr 
'lJ 

LL~:;~11'Jliltj[;]'J~'el..:llill..:lL'lJ~..:I LL'J tJl~'el~ ~1~ LPl'M LtI'lJ~'Y LLIil~1~'Y~vi1L~L~n Ln tJlfll'J1~ L;)1Llilflil 
I .., I .., I I 

flI'J14'tJlvi111!.J n11~1'Vj LPl'\j'ViHf1:;~'lJ'i'lJL1~ 1S!.J'lJrel1'lJ LL~:;~1 L~fhi1ViHhJ'el!.J1 Lyj'el~..:I L~l~L~L~n 

L;)1LIil flI'J1~~~1!.J n114'tJl LLU..:ln~~ ~1~ LPl'\j'nrn'el11il1il:;LtI'lJL1'el..:l~~n~'lJ1'lJ~1~f'lJ L~n 1~ L"ll'lJ 
~ I 

~'lJ1tJl~'el..:ltj[;]'J : L~n Lmy ~'J'lJ r.J'el~ ~~~1 m'J i'lJ LLflI'lJ ~'lJ1 'lJ1..:1 n~1..:1 n~'lJ(;]1..:11 
~ I 

Lwm ~ L~ij'lJ ~n,jm ~'el~ ~'el~LU'lJ ~'el~;'elLIil ~'el~~'J1'lJ 
, I I 

11. flIlLL~:;yJ'elLL~flI'J1U1~u..:l~'elViL~nlil:;~'el..:lL'IS!.J'lJL'lJ1:;~'lJ,j1:;C1~~n'ft1ilVi 1 ~1 

~n'M1 L~'el"ll'J!.JL~L~n [;]1'J'eltJl1~f'lJ,J1:;~'Jn11nr~ nfl1'J~..:IL'lJ~U..:l~'el L"ll'lJ tl'..:I1C11,j ~4'n1!.J1'lJ 
I .., I I 

LtI'lJnliln11~Vi2!nlil:;nfl1'J ~..:IL'lJ~U..:l ~'el1:;~'lJ'i'lJ,j 1::C1~ ~n'ft1ilVi 1 

~ .... IV !'It 
2.6 'W'UJ1'Un1fL'!!'U'W!!'Y'!l'U::LtJ'~~ LVI!! 

~n'M1L'J1~~,j1:;n'el'lJ1,j~'J!.JliltJl 61iltJlL'lJ 1 nfl~ (Cell) ~..:I'lJ1~1IS!.J..:In'lJ'eltl1..:1i:l1:;'lJ'lJLtI'lJ1i~ 

~1'eli'Y~n'MnrLL'VI'lJ~n'M1,jn ~~1LLWW..:I' tJl(;]1..:11 1S!.J..:In'lJ~..:I (;]'el1,j~ ~1 LLWW..:I, tJl'VI1..:1'1!.J1il1n'lJ'lJ~..:I 

fl1..:1fl'elliltJl 1, 2 LL~:; 3 ~1LL~ti..:lliltJl'VI1..:1~'J11il1n'lJ'lJ~..:Ifl1..:1fl'elliltJl 4, 5, LL~:: 6 ~..:IL'lJtrIilIilU'lJ~n'M1q q q q 

L'lJ1~~i:lliltJl 7 LL~:::liltJl 8 LtJl!.J~1LL~ti..:lliltJl 71il:;'eltl'VI1..:1'1mL~:;liltJl 8 1il::'eltl'VI1..:1~'J1 L~'elL'LL'VI'lJ1i~ 
q q q cu q cu 

.-... 

flI'el~Yi'J L[;]'el1 
I I '" 0 cv oCloCV 

1:;!.J:::~1'l LL[;]~:;' tJl[;]1~~'eln1~'lJtJl~'el..:l~'el~~tJl1~~Jl1'elL~m'lJ (Library of 
~ 

Congress) ri1~'lJtJlH~11'lJLL'lJ'J~..:I LL(;]~:;1il tJlL'lJL".D~~L~!.J'Jn'lJIil:;\.h..:ln'lJ,j1:;~1nJ• 0.5 ij~~ L~ [;]1 

LtJlmL(;]~:;' tJli:l~'lJ1 tJl,j1:;~1nJ 1 ij~~ L~ [;]1 flI'J1~ ntJ1..:1 LL~:;flI'J1~m'J~'el..:l L".D~~i:l~'lJ1 tJl,j1::~1nJ 



25 

" 2.3x3.5 il~~L)J[;l1 1:;!.J~,h.:l1:;~~1..:1L8Jl~~1uLLU'JU'flUihJ1:;)J1n.l 9.7 il~~L)J[;l1 1.ULLU'J~..:Iil 

U1:;)J1n.l 2.4 il~~L)J[;l1 ~..:ILLM1..:11.Ulu 

347 

10 5 
r---'--1r'-1 

!O{ 
5{ 

2 5 

100001 

POOO
 
100 0
 

I 

Jl1't'lVi 2.3 ~'fl..:l~1LL~ti..:l,~~m~1L1J1~~1U~'fl..:lL8Jl~~ 

n11'el1U~m~t1LU1~~'el1U411neD1!.J1u~'J1 L"lluL~!.J'JnUWU..:l~'flUn~ li1U[;l1U'fl~)Jn'fl1U 

"'" "" ~U..:l~'fl~'JUn'J'A~'J1 ~'Juil'J'A~hUeD1!.J 1.eD~1U11Vl~ LL~:;~mt11.U1J11Vl~(;)'fl11J m1'tlm~m~n 1.," 

I " 

'el1U~m~t1LU1~~ L1)JL~tJ 1.,~'L~ni)J ~~ LL~:;~1~1 ~'J~m~t1~'Jih:;ilm1L1!.JU' ~LLUU1.~ 'tl nH'L~n 

LtI~~U..:I~'fl~~:;~~1 'el1UL~~~~1 'tlmLtJnli1'J1)JLL[;ln(;)1..:1nU~'fl..:l~'J~m~t1 ~'JL~~ ~1'fl'tlni)J~~ 

lU11..:1(;)1..:11 L"llU 'J..:In~)J ~L~~tJ)J~LtlUlU\fU m1L~tJU~m~t1LU1~~ (Writing Braille) 4l:;~'fl..:l 
" L~tJuL~tJ1.oJfm:;~1U (State ) LL~:;~U~'fl (Stylus ) 1.~LLeJum:;~1~H1:;~~1..:1LLeJum:;~111~tVl..:l 

~'fl..:lLLeJU L~'fln~~u~'fl1U[;l1)J"ll'fl..:l'~41:;Ln~Y11..:1~1U~1..:1"l1'fl..:lLLeJum:;~1~ ( lU"lI'fl..:lLli11'fl..:lij'fl1.u 
" I 

n 11L~tJU~n~1LU1~~ ) ~..:IUUL'J~1 L~tJU41 :;~'fl..:l L~tJU411 n"ll'J11ueD1mij'fl'el1U41 :;~'fl..:lY'l~ n 

J'... "1. I 1" .I'" ";!II" I Q... ... ~I
m:;~1~U 4l..:l41:;'fl1U411n8Jl1tJ 1J~'J1 ~[;l1)J1Jn[;l n11~nL~n'fl1ULL~:;L"1ItJU'fln~1LU1~~UU 
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.,:;tJf'el..:!!Jnin~:;n~1~ Li~'el n11Ll"l~'elul ·W) n11i~ er~'lJ'el..:!d')~'el LLfl:;~'el L~'eln11~ OOJU1 L~n 1~ 

~1~11Cl'fi1uLLfl:;L~tlul~1,) (;lL1') 

'"VJ1.Sn1'L'VIU 

~~~U.,:; C1tlul1~ tJf'el..:!ftJl~..:! j;]1..:!1\-"1'el;r'el~fl"1 n1.J1:;~1'Vli~ er~\-1fl1tl ~1U~~1 ~C]J ~'el n11 
,	 ~ 

f1Jl~,)tl n11Hf~1tl j;]1 LLj;] ~1\-1ftJ~Viij l"l,)1~1Jn'rl1'el..:!'VI1..:!n11L~ul~~ C]J L~tl n11ftll~')uill1JLL~,) 

n11ftJl~L\-1~'el'el~":;LtlUn11ftJl"1nn11Yl'..:! n11i~er~ n11(;l~n~U LLfl:;n1rn~1~ 

2.7.1	 LA1'el~Li!l~ ( Audio aids) 

LtlU~'el~~1 ~C]J LLfl :;ij1.J1:;Ltl"ll,r~1 n ~1\-1ftJ L~n~ij l"l,) 1~tJn'rl 1'el..:!'VI1..:!n11L~ul~ LLtl 

~'VIfJ1 oifYl'..:!'ll1') LLfl:;L1'el..:!11,)~ LtlUl"l,)1~11~'elf.h..:!1,) (;l L1') LLfl:;LL'I.lUU'elU L'VI1J1juVin L~tl..:!~1~11Cl1 oif 

1un11uuVi ntJ'VI L1tluj;]1..:!11~~..:!t!n L1tluL'el..:!~1~11ml1n~tJll.J'VItJ'VI,)uL'el..:!1~~thu n11 

uuVin L~tl..:!.,:;vh1~L1') n~ 1n11'fi1U\-1t!..:!~'el LtJ1fl~ LLfl:;~1~11Cl-W1;r'ell"l,)1~"1 n~uuVin~11,)~ 

Ltlu1(;l L\-1~'el\-1t!..:!~'elLfl~\-1~..:!~..:!C1tln~1\-1t!..:!~'elLLCltJL~tl..:! (Talking book) 
..	 cv~ Q ..

2.7.2	 LLrJ~L'!I!lU'IIIU~·It'elLL'a~L"1Ia.Wll!lU (Slate and stylus) 
,	 I 

.?I • I "'~'1 Pt'I ...... ......... .......... .?I I ~
 

LlJU~lJn1ru'Vl b"ll bUn11L'lJtlU'eln~1LtJ1flfl LLeJ..:! L'lJtlU\-11'el'VI~fln~ru:; LlJULLeJU bfl\-1:; 

\-11'elLLeJU'rlfl1~~ntl1')1.J1:;~1ru 1 yJj;] ij"Jl'el..:!ti1'VIU(;l"(;l~1\-1ftJL~tlU ~,)UL~~ L~tlU\-11'el~ lj;]~~ 
q	 q 

~'el LLvi..:!Lfl\-1 :;~ij~n~ru:; l"l~1tl~ n'll1..:! LmtltJ L~~'elU~U~'el'lJ'el..:!l"lUj;]1tJ'el(;l .. ........ .. .

2.7.3 LA'l'el~VnJ"fl(;lL'U'l'a'a ( Brallier) 

LtlULl"l1'el..:!~1U,)tll"l,)1~~:;(;l')n1Un11yj~~\-1t!..:!~'el LtJ1fl~ ij l"l,)1~~:;(;l')n1') (;l L1') viu 
q 

,	 .... 
1:;tl:;L,)fl1~1nm1n11L'lJtlU 

.. "".s ..2.7.4	 LA'l'el~'el(;l·1t1LU1L'U'l'a'a (Thermoform) 

1oif~1\-1ftJ~(;l~1LU1~n~1LtJ1fl~(Braillon ) ~1~11Cl~(;l~1LU11~Ltlu~1u,)u~1n 

1') (;lL1') ~ULLN ~UL,)fl1 1oifvh;r'el~'eltJ LLeJU~~U LLeJ'WJijj;]1..:!1 LtlUtJfU 

2.7.5 L'U'l'a'a'elU (Braillon) 

LtlULL~U'rlfl1~~nyj LI"l~1oif~1\-1ftJ~(;l~1 LU1~n~1LtJ1fl~"1n tJfU'i1UtJ~yj~'rlL U 

.. 
2.7.6 n~(;l1'1!tL'U'l'6i'a 

1oifyj~~~n~1LtJ1fl~ LLeJU~ LLfl:;LLeJ'WJijj;]1..:!1vi"ILtlutJfU'i1utJ-w111.J1oif~(;l~1LU1 
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I I I 

L~i'1'-J 'J LL~~ij lil'J 12-1'",\..l1~ 'el~ 2-1 lil'J 1 LYl'elVlIil ~1~~ n13'1~'WVI L~'W-n (;l LL~ ~~'J '-J-:l12-1 ~ 1~fut 'W 

[;J1-:1U1~L 'VI flit-ifn1~(;l113'LtJ1~~''Wn 11L~ '-J'W~1'el~2-I-r{ 

2.7.8 Lfli'il~,"3nOllJl1l1'1!t1t'VI!lLL~~1l1'1!t1-r~nq'l!t (Typewriter) 

ij lil'J12-1~1 LtI'W2-I1n~ 1~fu L~n~ij lil'J12-1Un~~'el-:l'VI1-:1m1L~'W t-if~1~fu~2-I-r{~'I!-:I~'el 

~1~fulil'Wun~t-ifLtI'WLlil1'el-:lil'elt'Wm1~(;l[;J'el~'el~11 
..... .. 

2.7.9 LfI''iI~3J'ilL'i1I1f1(ulJl 

ij~n~ru~L~ij'el'Wnu~ lil'Wun ~t-ifn'WL~'-J-:I LL[;J'Vi 1t,"LL~-:I LLN LL~~ij Llil1'el-:l~ 2-I1'-J ~'J L~"lJ 

LtI'W~n~1L'J1~~n1ntJ ~1~fu'J-:lL~'-J'Wijm1ufut,"~12-111t1n(;ln1~(;l1~LtI'W~'el'-J~'W1~ 

2.7.10 n~lJl1un,.,eW 

ij~n13'ru~LtI'W1~LL~'W~L~~'-J2-I4'f;Jf~"lJ'W1(;l 16" x 16" lil~1'-Jn1~(;l1~n11yJijL~'W'Vi1 

LtI'W~'el-:l LL~~"i (;l~(;l"lJ'el-:l L~'WLIil1~LtI'Wl~1~fut~~~ (;l L'J~1~h-:llUIil~t~~~ (;lWl12-1"i (;l[;J1-:11 LL~'J t-if 
I I I " 

~'I!-:I'-J1-:1~-:l1il1n"i (;l~il-:l1urj-:l~n"i (;l~il-:l LL 'VI'Wm1~ 1f1 L~'WWlN~-:I'iifii'1'1!n L1'-J'W1il~~12-1 11t1 ~~1-:1lU 

L~"lJ1lilruWlLL~~n11yJ[;J1-:111~~'J'-J~'JL'el-:l 

2.7.11 i'iln1'~'ilU~"lf1lJijflf1~lJl' ~'VI!l1f1f1~lJl'LL~~f1a1lJlflf1~lJl' 1~LLri LL~'W~~'W 

mnL~(;l-:l'J-:llilmWl"lJ'el-:l2-l(;l \in~(;lLtI'\..llJl'W 

2.7.12 tajL';1"lJ1';l (White care) 

LtI'W~un1nr~"l!'J'-Jt'Wn11L~'W'VI1-:1~'J'-JWI'WL'el-:lij 3 LLtJU fl'el 1~LVf1"lJ1'J"llil(;lvi'el'W 
" L~moA'uhI1~ ,WLVf1"lJ1'J"llil(;loA'u1~ ,hILVf1"lJ1'J"llil(;lLLUU~12-1~2-I ~1'elL~1mmfll'ii'VI~n1~L,11ih 

2.7.13 "lJ'iI~'"I;~ 

LtI'W~'elm 1~'el'W~~~~ (;l Lti'fl-:l1il1n L~ n 1~i2-1 tr~4'u ~'el-:l"lJ'el-:l1il1-:1Vi"lt'"L;r1tIil1~'el~ 1-:1 

~n~'el-:l L"1l'W ern tJ~W :a~ ~'W 'VI11'-J eJ1 LtI'W~'W 

2.7.14 ~U";1~'iI~• 
LtI'W~'elm1~'el'W~1~'el-:l2-l11il1n"lJ'el-:l1il1-:1~ij"lJ'W1(;lt~qjLWl2-I1n L"1l'W -if1-:1 1t1'-J'W~ 

I c:J
2.7.15 "lJ'iI~L~ULlJln 

L~ n~ ijm 12-1tJn~ ~'el-:l'VI1-:1 n 11L~'W~ 12-111t1~'t n nU"lJ'el-:l L~'W1~
 

~ttJ
 
I " 

LU'el-:l1il1nn1~U'J'Wmn1'-J'Wn11~'el'W"lJ'el-:l L~nWl1tJ'el (;l'l!'W~'tl-:lt-if wl!-:I~'el ~1'el ~111 L1'-J'W 

~Un1nrm1L1'-J'Wm1~'el'W ~1'el~'el~Iil~"l!'J'-Jt,"L~n1~oifL~W1U1~~1'V1m1i2-ler~'VI1-:1m'-J 'W1aqn ~1'el 
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, , 
" '. I .., .!'I.........J"I " .. ~ "....... ... ""I ~"
 

LL~LL[;IlJ1~~1'Vln111U1~~1mlJ'WYHfl\'MLYi'fl"JJ'JtJ ~'\..u(;')n ~(;,)~l"l'J1~l"l(;,)1'JUtJ'fl(;,)~1~11C1'Vl"l~L~1 ~"l ~(;') 

~1n~-.1~'WYht~~'fl~H1'Wn11L1tJ'Wn11~'fl'W,r'Wijl"l'J1~~1LtI'W LYi11~L~nhJ~1~11rIL~'WliJi'iJi''JtJ[;I1 

~'fl~t oiiL'Wn11L1tJ'W~'W~1'lJt ~ L~n L~mnUYiiJ ru"ll'W~LU1~H1~ 'VltJnij l"l'J1~~1 ~ru L"ll'Wn'W LYi11~LtI'W 
J'" "'!II J'",,, ~. I..!' "'"1 ..,

n11'J1-.1Yi'WS1'W'Vl1-.1(;,)1'l.lfl1'M1'Vl1-.1n11L1tJ'WLU1~~ ~'VlmLUULU'fl-.1[;1'Wn'fl'Wn1'J ~lJ\1n11L1tJ'W ~'W1~(;,)U 
., 
"li'WlJi'flll.J 

L11l"l'J 1~ n'M1 (;')~ 1 n 11~ L~ n ij~ 1t.1 [;I11JnYi1'fl-.1 "l ~ij J:.I~ n1~'VlUn 1~LV1'fl'WlJi'fll"l'J 1~ L"llru 
'IJ ., ., 

L~UL[;ILL~~-Koo.J'W1n11'Vl1~rJl1'W11-.1n1tJ ~~Ururu1 'fl11~nr LL~~~-.1l"l~~'fl-.1L~n'flt.l1-.111U1-.1 vi-.1U 
, ., 

LYl'fl"l~liJi'4' (;,)n11~n'M1 t~ LLr1 L~n L~~hu [;IN[;I1~ l"l'J1~ ~'fl-.1n11LL~~~1l1Yi l"l'J1~ LiI'W'fl~~'fl-.1 L~n 
~J' 
tJ-.1~'W 

2.8.1 ~1ijJ'U1n1'iVl1011~1'Ui1o11n1!1 (Physical Development) 

L~ n~ ij l"l'J 1~U nYi1'fl-.1'Vl1-.1 ~ 1tJ [;11 ~n hJi:j~'VlfiYi ~ lJi'fll"l'J 1~ L"llru L~UL[;I'Vl1-.111-.1n 1tJ 

I "" I

~'fl-.1 L~n L(;')tJ[;IN 'I!'W~'fl~'J'W~-.1LL~~u1wl!n~'J~'fl-.1 L~nUnL~il'fl'W1 nUL~n~1tJ[;I11.Jn ~vi'Jll.J "l~ 

L~m1~tJun[;lN~n1m1~yh~ ~'fl-.1 H'vin'M~L~mnUn11t elfil'fltelfLVI1 LYi11~~-.1 LL'J (;,)~'fl~~'fl-.1l"l'W[;I1 

U'fl(;')hj~1'W'JtJ 

~,a .!'I" "I"" " .... "~.I"
n11~'fl-.1 ~~L~'W LlJ'W[;I'WL~[;J ~~L(;')n[;l1U'fl(;,)l"l~1'W"ll1 LL~~n11L(;,)'WYi~'fltJ"ll"1 ~lJ(;,)'JtJ 

LYi11~L~n~nl"l~1'W~1'flL~'Wll.J~1~'fl-.1~~'fl-.1n11 LLlJin11~'fl-.1hh~'W~-.1t(;')1 ~-.1L'Vhnu~1(;,)n11 
, ., 

" "I" ....... "I ... " ... .. .., ":!II .1 "I ...
 
n1~[;J'W ~~l"l~1'W~1'flL(;,)'W ~ti1~tJ~L'J~1'Vl[;l'fl-.1n11 ti'fln"l1n'WL(;')n[;l1U'fl(;,)tJ-.1~1(;,)n11HnHti ~'Wn"ln11~ 

~~'fl-.1telfl"l'J1~1'J(;,)L~'J'tJn"llil(;') L"llti n11~4'n1tJ1ti n11~-.1 n11L~ti~[;IU'fl~ ~1'flnYh~ti1 "l'WLtlti 

L~[;Jt~~1 (;') n11-Koo.Jti1vin'M~t tin11telf'fl1'tJ'J ~~'fl-.111-.1n1tJ~11.J rJr'JtJ Ld'flL[;I~'W~-.1hJ ~'fltJlrJr L~ti 
I i; I" I 

n"ln11~Vi ~'fl-.1telfn~1~ Lil'flnu'fltJ~-.1[;11~~h~u "l1nVin~1'J~1U~-.1 L~'WlrJr~1L11ij l"l'J1~~1 Li~I'WVi 

" ":!II .1 "I" .. ....,"1"" J' , , ,J
"l~[;I'fl-.1HnHti~m(;')n[;l1U'el(;,)Ll"ltJ"lltinUn11 ~'fl-.111-.1n1tJ'fltJ1-.1~~1L~~'fl LL~~~"lln~1~Lti'fl[;l1-.11 

LN L1tJtinl"l'J14'(;')n"ln11~ L~1~n11telf'fl1'tJ'J~~'J'WlJi1-.11 ~'fl-.1 11-.1n1tJt~LLr1 L~nrJr'JtJ L~'fl1Jnt~L~n 
., " 

,x(;')t elfn~1~LU'fl~'J'WlJi1-.11"11'fl-.111-.1n1tJt~~~-KtifintiLYl'fl"ll'JtJt~L~1 Ll"l~'fl'Wl~'J ~'J L'fl-.1 t tiiJi'1tin11telf 

" .r.cJ", ... d ., I0 I

n~1~ Lti'fl'Vl [;I'fl-.1'Vl1-.11ti1.J1~~1'Wn'W'flm-.1 L~~1~L"l1~t 'Wn11Ll"l~'fl'W ~~'J [;11-.11 

2.8.2 ~1ijJ'U1n1'iVl1011~3J'iloli (Mental Development) 

L~ n~ij ~1tJ [;I1UnYi 1'fl-.1'1!u~ 1 L~ tJ LmtJu L~ni'J11.J'fl~~1n LYi 11~~ 1 (;') n 111Ul'Vl1-.1 

~1tJ [;I1~-.1 LtI'Wn111U!~'Jti t ~t1l11.J LtltitB'W~1n 
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n~m'nJl;h.:l1 [;Ifl'el~~Un11L~U L~nhj'el1~L1tJuilrJi'rJi''JtJn11~LfltJ r1.:11rJi'~1n~1 
, "" 

'lJ'elm~1"11'el.:l0'VI'lJ'VI1'elL~'elU 1 L'Yht!u ~.:Ir1lLLfl~U~12J11~1 ~.:I!¥f'el.:l'VimtJ12JL~L~nm'lJ'el~1rJi' 

'el1~mJ1~~1'V1i2Jer~~'JU~U1Lun11I1tJu~.:I!¥f'el.:lL'r1'J12J'el~'VIULLfl~'el1~tJL'Jfl12J1n 

n11~ L~nhj~12J11tl2J'el.:lL~U~.:IlJI1.:11 LtlUL'VI [;JL~~OO-JU1n11'V11.:1~2J'el.:l"1l'el.:l L~n'Vifl'eltJ 

'1hJ rJi''JtJ LLlJIi.:ler1'J12J~12J11tl'VI1.:1~2J'el.:l"1l'el.:l L~n [;I1'lJ'el ~~~12Jfl ~fl.:l'VIffi L~2J~U~UL i'l'el.:l2J1 n~ 1n 
, , " 

n11vh~n[;l1'lJ'el~LLlJI'elth.:lL~ LYltJ.:ILLlJI~~if'lJ'lJ1"11'el.:lL~n12J'el1~~OO-JU1L~;}1rJi'~U~.:IVi~~ L'Yht!u 

" L'Vi11~r1'J12J L~tJ LmtJ'lJLUn11~'lJL~mh~~1'V1i2Jer~~'el2J'el.:l12JL~U~.:In~1'JLL~'Jt!UL'el.:l ~1'V11'lJ 

" r1'J12J~12J11tl'VI1.:1~2J'el.:l"1l'el.:l L~n [;I1'lJ'el~t!u12J LL[;In lJI1.:1~1n L~n~1tJ [;I1Un ~'elth.:l Lr;iui~ 

2.8.3 "j;1JU1n1''YI1~'il1'3-IW (Emotional Development) 

L~n~~1tJ m'lJn'Vi1'el.:lu.:I fil.:lii r1'J12J !¥f'el.:ln11L"lluL;}mn'lJ L~ n~ii~1tJ [;I1U n ~'YJ nU1~n 11 

" I 

~OO-JU1 n11'V11.:1'el112JnJ"1I'el.:l L~n n~2JU~.:I L'VI;]'elUn'lJL~n ~1tJ [;I1Un ~ L"lluL;}tJ'Jnu L;]'elU ~12J11~1• 
L~U~1'~[;I1"11'el.:l[;lULtluL~n[;l1'lJ'el~ U~12J11~12!n~~iir1'J12Jn.:l'JflL~LtlU~LPl~ Ld'elL~nf'l'eltJ1 L[;I 

J' cr _ .cJ... .cJ '" 'I Q~ CilI 

"1IU L~n'el1~~~m2J'lJ~12J11~1Lnmn'lJr1'J12JLL[;In[;l1.:1"11'el.:l[;lU~1n'Vi1 U'el.:l1 ~Un1nJU 'lJ~12J11~1 

r1'J 1'V1 ~n L~tJ.:In11L' ~1~ tULLNn'lJ L~ n ~'el12J r1'J 1'V1fl'eln L~n~1 L"1I1 LtluL~nun ~ L'VI;]'elUL~ n~U1 

r1'J1L~ L~n 1rJi'lr1'J12J~1.:1 L~m n'lJ ~'J L"1I1 L'Vi11~~.:I'elU1.:1h1'U'VIi'l.:l;J1.:1'V1il"', L"1I1n~~1'lJ!~f11'Vi"1l'el.:l 
" ,

~'J L'el.:l'elU1.:1 LL tlU'elU ~.:I r1'J1'lJ'eln L~ L"1I1tJ'el2J1'lJ~f11'Vi"1l'el.:l L"1I1~.:I LLlJI LilU1 ;}n~1L~ L"1I1lL~fJ 

"'''' ... Q/'" "11'''' 0"1"~"1 .d ..... ~J' ~" 
m'~'VIU'VIU~UL"1I1L[;I1tJ2J [;I'J L[;I1tJ"l ~~ 2J'VIU'el1~~~'VI1 ~'VIL"1I1L~tJ ~~2J1n L2J'el L~m[;ltl ~[;I'!lU2J1 ~~fJl 

r1'J12J Ltlu~1.:1 L~tJ'Jn'lJ~'J L'el.:l ~~vi1 L~L'!l1ii'el112JnJ~JUfil.:l~U LLlJI Ld'el L~n L~1''lJ L~'lJL[;I L;J1~1'tJtU 
" , 

m2JUn ~ L~ n 'YJ n r1u!¥f'el.:l n11r1'J 12J LtlU:aM~2J 1n LU1~tJ :;UL~ n1'tJ tU'll1tJVi [;I1'lJ'el ~'el1~~ ~ii r1'J12J 

I I .,..r cr1"'.eM '" ~ ",.-I '" ... '" Clio

ifutI'Ju'VI1.:1'el112JnJ'!lU2J1n ~ L2J'el L'!l1 [;I'el.:l 'Vi.:l 'Vi 1 ~'elULU~1U~1E.I [;11 L~m'U'Vi1~L'Vi'elU~'VI 'lJ.:I'!l'el.:l 

..J '" .. I '" I 11 '1 "'.:II ,4 ..J 0 '" cr0 I 0L"1I1'V1[;1'el.:lr1'eltJ"ll'Jm'VIfl'el'VI1~.:Im.:l1 L'VILLm'!l1L~m'!l1'V11'el:; 1 2J ~L'el.:l 'elm'~tJ~'VIU.:I'VI'VI1L'VIL~nm 

U'el ~U1~ ~'lJ r1'J12J~UtI'JU 'VI 1.:1 'el1 12JnJ~'el [;I'elU~ L"111~1 LtlU!¥f'el.:l'VI 1.:11U'el1;'Vi vi 1 L'Vi 11~ r1um'lJ'el ~ 
" " ,

'VI 1.:11uvi1 f'l'elU;J1.:1tJ1n .:I1U'YJ n'llil~ !¥f'el.:l'el1 ~tJ ~1tJ [;11 LL'VIU~.:I~U r1'J12JifutI'JU'!l'el.:l r1U[;I1'lJ'el~~ n 

U1~n11'V1i'l.:l 1rJi'LLfi r1'J12J'ii [;Inn.:l'JflLUn11~1Ni5 [;IlJI'el1UL~tJL~rJi'1'lJr1'J12JUfl'el ~.ntJ 

2.8.4 "j;1JU1n1''YI1~I~Pl3-1 (Social Development) 
, , " 

n11Vi L~n [;I1'lJ'el~12J~12J11tl2J'el.:lL~U~.:IlJI1.:11 1rJi'L"lluL~nn12J~1t!U ii:a'VIfl'VifllJl'el 

" "J' 
~OO-JU1n11'V11.:1i.:l fil2J'!l'el.:l L~n L'VI~1U2J1n n11I1tJul'!l'el.:l L~n L'VI~1UL11'V111'lJLL~'J~1'!lU'el~n'lJn11 

" ,
Hi' L~tJ.:I LtlU~'JUL 'VI 'lJ 'U~t!UL u1~tJ~Vi L~nU.:I L~ n1 'el~ U ~12J11~1 r1'J 1~~"ll'JtJ~.:I L~12J~~1.:1 

U1~~'Jn11nJ1 ~ L~n L~fJ n11L'L~tJ.:IL~2J1 n L~'eln 1~!¥fUL~ L~n 1rJi'L1tJu~.:I LL'J ~~'el2J'!l'el.:l L'!l1 L'el.:l1rJi'• 
J' a '" .::J.:II '" ~I a .4 II 

2J1n'!lU L~n(;l1'lJ'el~(;l'el.:ln11'V1~~L1tJUlU1~~'lJn11nJ(;l1.:11 2J1nm1 L~nfi112J~1 L'Vi'el L'!l1~:;1rJi'12J 



30 

tj''"1 L~~ L"n1 ~'el\lm~~tJ'l.l!L~mnum~LiI'l.lrrt ~LLfl::m~LiI'l.l~fu~'JtJ L~'elvi1l ~'el~l 'l.l~\1 ~)J1~'eltl1\1 

;j~'J1)J~"n~'l.lL"ll'l.lL~m nu L~nvf'JhJ l'l.l~\1 ~)J"n'el\l L~1,r'l.l~'l.l~1,j L;)1llil ~'l.l[;J1u'el~6\1;j~n)J1n ~'l.l• 
0

L~fhu2Tnf\l LntJlil ~'l.lmU'el ~vi1l ~ ~'l.lU'el ~ 1,j'el11ilIild'J)J~\I~~~~nu ~'l.ltJ n ~1~'eltl1\1~il'V1~'l.l)J 
I	 0

LYl'el'l.l1 l'l.lLN ~tJ'l.ln~\I;)'elf\lLntJIil1,j'elmn"':i~~tJ~'JtJvi1l~~(;d.J'l.l1m~'V11\1~\1~)J"n'el\lL~n L~tJ1tJ 
0-	 " 

)J1 n ~'Jm~ l'jUL'el\lU ~1)J1~~1 LLfl::~l~\1 ~'el\l"ll'Jm~n 1~LiI'l.lVltJ'el)Jfu"n'el\l LYl'el'l.l1 ~'JtJ L~tJ"ll'JtJ 
" I	 I I 

... l"'" l"	 ..J ... ,...... l% 1""JILLIil\l ~L~'el'l.l1 ~~'J1)JL)J[;J[;J1~\I~1~ LLfl::·D'Jm~fl'elLLm~'el'l.l'V1[;J1U'el~ LLfl::~'l.l 'l.l~\I~)J~'J~Iil:: ~ 

"ll'JtJl~ L~n [;J1U'el ~~1'el ~'l.l[;J1U'el ~'el~l 'l.l~\1 ~)J'eltl1\1'elU~'l.l~'l.l L~tJ m~tJ'el)JfU~'l.lL~~1dl 'l.l'VJ n 
0

~::~u-n'l.l"n'el\l~\1 ~)J 

•	 ~1)J1~m~'l.l1~tJn~ 

•	 fl\lu'l.l1~1~L'el\lL~tJm~~u~1'J 

•	 LtJ'l.lfu~ nU'elfl1~ 

•	 n~::L~~m\l"n11~ 
0

•	 tr'l.lLLtl\l[;J1)J~'l.l[;J'l.l1m~1~U1\1 

•	 1'eltJ~ntr~"n'l.l1~lm\l1~ 

•	 !~nltJ'V1N Ln1 ~ru[;J ~1tJ1 

L"ll'l.l 

Go' ..:aI 0 Go' 

•	 'l.lU Lfl"n L~tJ\lfl1 ~U 1-20 
I 

•	 U'eln~'J1)JU[;Jn~1\1"n'el\l~\I"n'el\l 

"n'l.l1~L~nl~qj1~ 

•	 L~'l.l'V1N ~'JU'l.lm::~1'l.l'V1N ~'J L~tJ1,j ~'el\lH\L"n'l.l 

"ll'JtJ
 

... .., "J' .., 11"

•	 L~'l.l~flUL'V11"n'l.lLLfl::fl\lU'l.l ~ ~ 

0

•	 fU~nU'elfl L~tJij'elvi\l 2 ;)1\11,jH'~1~'J"ll'JtJ 

•	 L~~'el'l.l1~'J~'J'l.l[;J1\11 [;J1)JL~fl\l1~ 
... ... .., 1"

•	 tJ'l.lU'l.l"n1L~mLLfl::'V1N[;J'J ~'l.l1'l.l 

•	 n~::L~~"n1L~m~1'eltlnu~.. 
•	 ll'l.lthtJ ~'eltJL~'l.l L~~tJ\I~'J ~~\Im1~ 

•	 L~~'el'l.l1~'J11\1mtJ1~~~'el\lLL~~'J 
0

•	 tr'l.lLLi1\1[;J1)J~'l.l[;J'l.l1m~1~ 

•	 ~~n~::~1'M[;J1)JLL'l.l'JL~'l.l1~ 
0

•	 1'eltJ~ntr~"n'l.l1~nfl1\1 % il'J~~u~1~ 

•	 ~'elu~'eln1~[;J1)J~'l.l[;J'l.l1n1~ 
0

•	 ~'ell)1~ ~~~'el 6-9;'l.l 
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0

ikltJ1') 

• U'flm,)~1n~1..:11'kl n~1..:1~kll~ 
0

• lJl'flu~'flnl~ 3-4;kl 
0

• lJl'flu~'flnl~ 2;kl 

", 0 

• lfll1 ~1kl,)kl 1-5 

• ~LL~::U'fln~'flll.JL1"l11fllru.(;l~1tJ11~ 

• U'flnfll,)1~LL(;lnlJl1..:1"l1'fl..:l"llkl1l'1L~n n~1..:1 L~C\l 

• U'flnl~~1ml~~1kl,)klL'Vhnkl U'fltJn~1 ~1nn~1• 
" .. "*~" • U'flm,)~1 L"ll1 n~1..:1,)kl n~1..:1fllkl~l'1 

0

• U'flnfll,)1~LL(;lnlJl1..:1"l1'fl..:l,hl!lUn L1J1 ~un 

0

• U'flnfll,)1~LL(;lnlJl1..:1"l1'fl..:lfll,)1~ikltJ1') 

• lr.fnn11LLU..:l"ll'fl..:l~'fl..:l~,)klL'Vhnkl 

• L1tJ..:I~1~U~..:I"lI'fl..:l 4-5 ~..:I ("lIkl1l'1l1.J11..:1 "1~"1 ) 

• L1tJ..:I~1~Un1~L~~n11CU1~ 

I 

• L~ kl1 ') ~ n kl nUb YJ 'fl kl,j' 1 kl • ~1~11m~kl1')~~1'flvi1..:11kl1')~nt'~kll~.. 
0

U1..:1 fllf..:ln"ll'flUfll')1:J.J Li~lkl~~1:: •	 ~~lr.fnLklniJ1::LiltJu 
, 

.. I• lr.fnn11LLU..:I"lI'fl..:lnklL~kl	 "I"" ....... ~"
 
• LnU"lI'fl..:lL~klLL~::"lI'fl..:l ~"llL"lI1'V1Ll'1~ ~l'1 
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•	 L1 U n ~ 'fl ~ 'J 'W (;11..:11 "ll 'fl..:l 

i1..:1mmL~~~..:IlJl1..:11 ~'fl~tn~ 

~'J ~'fl~t 'W"~ '-J"ll 'WLL~ ~ i..:l Fl '-J 

..J .al 'I II ..l
LVII'W	 LFlj'fl..:l b"ll ~tl1'W'Vl 1JFlFl~ 

~'W't~ "1~"1 

• L~1 L1'fl..:l L~U'J nu ~'J L'fl..:l't~ 
L~mJ'flu'flf.h..:l LtI'W~~j~ 

•	 lJ1'fltJ~1m'-J't~ 

•	 ~'fl..:lLYi~..:Ii'W1 'VI1'flvl'fl..:l~1Fl~'fl..:lIil'fl..:l ~1n~'fl'W't~ 

•	 tJlj,j;lJ11'-J~1i..:l 2-3 ~1 ~lJl'flL~'fl..:ln'W't~ 
I I
 

I ~ _ 0 " ~~
 

•	 L~'Hj'fl..:l'Vlnj~'VlrILL~~YitJL'VI'W brPl 

...	 CI I 

•	 ~'W'Vl'Wrl LL~~LL~rPl..:l Fl'J1'-J FlrPl L'VI'W..:I1U1 

•	 ~'-JL;r1tlilt'Wmnhu 'fl,j;L'VI(;l LtI'W~'W 

•	 LLn:;~'fl\jnm1rPl't~ 

•	 l4'n'VI1~'-J1"ll'fl..:lL~U..:I LL~~ 

Vifll'Vl1..:1 

•	 "llihnj~rPl1~LtI'Wf1'fl'Wn~'-J1 
~~ 
b 
., ., I 

•	 'l'Ji'JLL~i1'flliljrPl'l'J~'W1 't~ 

•	 tJ'fln~1LL'VI'I..i..:l"ll'fl..:l~..:I"ll'fl..:l L"ll'W tJ'W~1..:1 ;J1U"ll'J1 

•	 LLUmLU~L~U..:I"lJ'fl..:lilJ11LLlJl~~"ll'lrPl't~ 

•	 l4'nn~'W"ll'fl..:l'fl1'V11jLL~~~1'-J1jtltJ'fln~'fl 't~1~h..:l 

•	 ~1LL'Wnj~"ll1~"ll'fl..:l'fl1'V11j't~ 
0 J' ...	 .,I	 "lI 

•	 tJ'flmL~~1il1LL'WnYi'W~'J..:I1U1 L"ll'W LL;i..:l 'l'J LjUtJ 

"llt"llj:; 

•	 ~1LL'Wn~..:I"ll'fl..:llJl1..:11 (;l1'-JltJ'VlN "ll'W1rPl LL~~ 
., 

,j1'VI 'Il'n'trJi' 

•	 'VI~tJ4'tJ1'(;l'l~il"ll'W1rPlL~n'-J1n't~ 
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Go' a- _ Ia-"'_
2.8.5 n1'i'i'U'iLL~~ n1'iL'i!l'l.l 'i"JIil~fi'I'l.I'VI3..I fi'I';l13..1'U n"'iil~'VI1~tl1!1j;'J1 

'II 'II 

m11'iJlt5'1J1~~1\11 'lI'el\lL~n1J11'iJ'el(;1 ~'el\l'el1~tJ1.b~~'iJm1nJi'-ler~~~1~'lJ~'el m1Hi' 

tj'l.lLL~~m1i'-ler~ L~'elL~\n(;1iil"l,)1'-1ll"l,)1'-1L-IhLtilL'l.l~\lj;J1\11 Hi' m11UYf\l'll'el\ll"l'l.l1J11'iJ'el(;1"ll')tJL\\, 

'VI11'iJ1~tJ ~'VI1\1 LL~ ~~ flI'VI1\1'l1'el\lt5'1J1~ 'lI n.l~~ L'lI1 L~'l.l'el~L~ ~'l.l12J tl11~tj'l.lL~tJ\lt5' (;l ~ j;J1\11 1~tj'l.l 
I ~ 

L~tJ\I~'-I~(;1r-h'l.lL'J12J 1~n~'l.ltil1mJ1~~'iJm1nJj;J1\11 til~vhL\\'L'lI1~1'-111'ILLtJn1~~1 ~'l.l12Ju'l.lii 

L'iJ12J~1'elhl '-I1nu'eltJLLfDl1~'l.l LtI'l.lL'iJ12JLL\\'\I~1'el~(;1 m1LL(;ln~\ln1'l.l~1'l11 LtI'l.lL"ll'l.lL(;1 L'lI1'el~'lA1\1 

til 1n ~'l.l12J L'Yh11 "1 ~"1 ~,)'l.ll"l,) 1'-11'iJlL~tJ')ri'iJ ~m~tn.l~L'U~1 ~'lI'el\lt5' 1J1 ~ til ~'VI11'iJ1~til1 nm1i'-ler~ 
" I I " 

L'YhU'l.l l"l'l.l(;l1 'iJ'el (;1~1'-111C1 1'iJn'l.l~\IVl L'lI1~ 1'-111C14''iJi'-l er~ 1~ L'YhU'l.l (;1,)\I'el1~(;lU (;1')\l4''l.l'VI f 
OJ 

I ~ 

~'el\lYl1 'lI'el'iJYl1 (;1')\1(;11') LL~~L'-I'SJ l"l'l.l1J11'iJ'el(;1hl~1'-111C11'iJi'-ler~1~ m1'elfi'iJ1tJ~\lL~~hU~\I 

~'el\lL~fiLllimJ LVltJ'iJtil1n'll'el'iJ L'lIlJ1m11'Ji'-l er~~'l.l1 ~ L'lI1~1'-111C11'iJ1~ l"l'l.l~1J11'iJ'el (;1~il'VI hI 
I ~ 

~1'-111C11'iJfLnmri'iJ~1~L~tJ ~'el\l'el1~tJm1'iJ'eln L~h L\\'Y[\I L'YhU'l.l m1L'el1LtilL~ LL~~m11Jn tJ'l.lLtI'l.l 

~ LflI~LLriun L1tJ'l.ll"l'l.l1J11'iJ'el (;1 1~iim1LtI'l.lL,) ~1'l.l1'l.lLL~,) LLj;Jii~\ltJ1n~1~1Uri'el mJ'lI'el\ll"l'l.l(;l1'J'el (;1 

4.Cl11 .Q All .cltl .J .... CV.Q ~J'oCII.cJ cvI 

'll\l'-ll"l,)1'-1 Ll"ltJ'll'l.llJ1'ell"l'l.l'-l~ mtl'l.ll"l'l.l~m1'V11\11J11 'VI til ~1J1'el\l'-l11'iJe.l (;1".D'el'iJ L~'-I'lI'l.l'eln Lnm n'iJm1 

1Jn tJ'l.l~ n lJ1'l.lL'el\l LtI'l.l~ LflI~ L~n 1J11'iJ'el (;1l"l'l.l~;i\lhl~1'-111C1til ::1'iJ1'V11\1m1L~'l.l1~ ~\lhl~1'-111C1til ~ 
OJ OJ 

L~tJ'l.lLL'iJ'iJm1n 1~Vi1 LL~~ ~L'iJ'iJ'lI'el\l~~ ~ n11'-1 L'l.l~m~tn.l~'lI'el\l m1i\l Ln 1J1'V11\11J111~ n 11~m~t1~\1 
I 

~'el\l1~u1~~'iJn 11nJVl-D(;1 L~~\I 
I I ~ 

m1~n~1LntJ')ri1Jm1H'U1~~1'V1i'-ler~LtI'l.l~'elL'l.lm1L1tJ'l.ll LL~::'-I~~UU ii~Vi1m1~m~n 

1'-i''l.ll"l~''IH'-I1n~')tJri'l.l 'iJ1',;''V1 L'llLl"lU LL,)l"l~~'-I 'el'eltJ~ (Socony Vacuum Oil Company) 1(;1 

Vi1m1~n'M1L~mri'iJm1iStJ'l.l1'l1'el\ll"l'l.lH~1 'iJl"ll"l~til~L1tJ'l.l1til1n 
OJ q OJ 

1. m11'iJ1~ (Through Taste) 1'eltJ~~ 1 

2. m1i'-ler~ ( Touch ) 1'eltJ~~ 1 1'2 
I 

3. m1(;1'-1n~'l.l ( Smell ) 1'eltJ~~ 3 1'2 

4. m1Y[\I (Hearing ) 1'eltJ~~ 11 

5. m1'-1'el\lL~'l.l ( Sight ) 1'eltJ~~ 83
 

m1Y[\I LtI'l.lntil n11'-1 ~ ii~'VIfi~~'-I1 n'-l1tJL'l.lij lJ1U1~~1t5''l.l'll'el\l'-l~~ LnHi'L')~nL'l.l
 

m1~\ll"l,)1'-1~'-I1tJ ~,)tJ1l1b'1~,)'l.lL~'lJL'l.lm1Y[\1 LL~::ti (;1 m1Y[\I LU'l.lntil n 11'-1~iiU1~LtJ".D,rj;J'el m1 

..." ... t..J' "" ~ 'I .... ".1 ~ .... ,
L1tJ'l.ll mn1tJ'l.ll'll'l.l'el~n'iJ l"l,)1'-1~1'-111C1l"l,)1'-1 ~') ~'l.lm11'iJl'll'el\llJ1~~1'V1¥'i'-l e.l~'lI'el\l LL(;l~ ~1.J l"ll"l~ 

~ 

1.Jl"ll"l~L(;1til~iil"l,)1'-1ll"l,)1'-1L-IhLtil'-l1n 1.Jl"ll"l~u'l.ln~'el\l1~L1tJ'l.ll'-l1n iim11'Jl (Perception ) 

'elU1\1 n~1\1'l1,) 1\11~ n11~1tJ'l.lL'l.l~Lj;J~~~".D1 LLj;J~~1~~'iJm1~nb'1 til::HfL,)~1 L1tJ'l.l~')tJm1Y[\I 
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LLj;]n J;l1-.1n'L.lhJ j;]1'-1 Pl'J1'-1~1 ~'lJ Pl'J1'-111i''el-.1 n11'V11-.11J1:;~Un1Hl! n111J~u~~'el-.1 LLlJI~ :;~"ll1 

.. ..:J' .d J' ... " ....d
1:;tJ:;L'J~1Pl'J1'-1~'L.l1.Iil~'el-.1Ll'ln Iil:;LYm~'L.lm'-l'el1tJ'VI'-I1n~'L.l L'J~1 L1tJ'L.ll'l'JtJn11Yl-.1 'VI'-I1tJtN L'J~1'V1 

q 

" " I 

un L1tJ'L.lvl-.1-n'L.l1~L1tJ 'L.llil1nn11Yl-.1 L~tJ-.1Vi LiJ'L.lJl1'M11il1nn1n~ l'l n11U11tJ1tJ 'elii1J11tJ 11tJ-.11'L.l.. 
1J1m1J~1 LL~:;n11rel1'L.l~'el-.1Pl1 n11Yl-.1LiJ'L.l~n'Mru:;~'el-.1n11fUPl'J1'-1~ Pl'J1'-1~l'l Pl'J1'-1L;J11.1il L;J1~.. ~ .. 
~'J1JPlPl~~n'Mru:;'VIii-.1rhunL1tJ'L.lijvlm~:;n11ful'VI1-.1Jl1~1 (Intake Skill) '-I1nnlil:;ijPl'J1'-11 

Pl'J1'-1 L;J'"I1.Iil'-l1n LL~dhijn111Jnvln'M:;n11Yl-.1~~n~fiLL~'J nlil:;....h1.~Ln l'ln11~ OO-J 'L.l1vln'M:;'V1 1-.1 

Jl1'M1~'L.l1 L"ll'L.l n11~l'l LL~:;n11L;jtJ'L.l1~'elth-.1~~'JtJ 
, I " 

~'J'L.lPl'J1'-1~1'-111Cl1.'L.ln11LnU'VI1'eln111ill'l~1 Pl'J1'-I !Vi1!JlL1tJ'L.llVi1~ L1tJ'L.l'-l1U'L.l ~ L1tJ'L.l~1'-111Cl 

1ill'l~1 Pl'J1'-1fl~LYltJ-.1 
, I " 

1'eltJ~:; 10 1il1n~-.1Vij;]'L.l1~rel1'L.l'-l1vl-.1'V1'-1l'l 

1'eltJ~:; 20 1il1n~-.1~j;]'L.l1~Yl-.1'-11 

I , 

1'eltJ~:; 50 1il1n~-.1Vij;]'L.l1~Yl-.1LL~:;'-I'el-.1L~'L.l1'J'-In'L.l 

1'eltJ~:; 70 1il1n~-.1~j;]'L.l1~'elii1J11tJIil1nn11l'lLL~:;Yl-.1.. 
I I I I ., 

1'eltJ~:; 90 1il1n~-.1Vij;]'L.l1~'Vil'l1.'L.l~ru:;Viri1~-.1vi1~-.1U'L.l'eltJ.. .. 
Ld'elL~nj;]1U'ell'lI1i''el-.1~'lJL~mJ1:;~1'V11.'L.ln11'-1'el-.1L~'L.l (Sight ) 1,J ~-.1U'J~1L~11~~'lJL~tJ 

I ., I I I 

.. I .0 cv 1. ... "... 1."'.. I..t: cv cv QQ I I cr".4
lJ1:;~1'V1'V1~1Pl'lJ 'L.ln11L1t1'L.llCl-.1 80 % LL~:;n11 "lllJ1:;~1'V1~'-IeJ~'VI-.1 4 'VI'-1'el~'elm-.1Lj;]'-I'VI L'Vi'elIil:; 

1Jt.Q '" cv I !:lI ..cJ.Q '" .ctI I I .. 1,",cv .e:t. cr 
1'1 L1tJ'L.ll 'L.lU'J1 LlJ'L.ln11mn'VIIil:;L1tJ'L.llL'-I'el1:;tJ:;LLTn1 LLj;]j;]'el'-l1 L'-I'el l'l1U Pl'J1'-1 LPltJ"ll'L.l 'Vi'Jm~1n 

... ... ...~" 
~1'-111m1tJ'L.ll ~l'lL'VI'-I'el'L.lPl'iJj;]1l'l 

2.8.6 LLU'JVl1·:m1'l1l'J!IL\lIiilt1n1!t:: lJi1.:1 '1 '2Iil.:l L~ nil'Lln'W;il.:lVl1.:1.1!11J11 
, 

n11"ll'Jm'VI~'el1:;tJ:;LL1ml'-1 ( Early Intervention) 'VI1'eln111.eJfn11~n'M11:;tJ:; 

LLTn ~'-I (Early Education) 'VI'-I1tJ~-.1n1:;U'J'L.ln11~ OO-J'L.l1n111:;tJ:;LLTn ~'-I LLr1 L~n~ij Pl'J1'-1Un'Vi1'el-.1 

" ,"
'VI 1-.1 n11L~'L.l LiJ'L.ln1:;U'J'L.ln111:;tJ :;tJ1'Jij'VI~1tJi'L.lj;]'el'L.l LL~:;I1i''el-.1 Ll'-1~ OO-J'L.l1 ~-.1 LLlJI1:;tJ:;LL1n Ln l'l 

'VI1'elvl'L.lVi~'ViU~1 L~nij Pl'J1'-1Un'Vi1'el-.1'V11'el~n11 L~'el1.~L~n1~~OO-J'L.l111Jm'-l~'L.lj;]'el'L.l L"ll'L.l L~tJ'Jnu 

L~n1Jn ~'VI1'el1.n~ L~tJ-.1 L~mJn ~'-I1n~~ l'l 1il1n11tJ-.11'L.lLL~:;n11~'L.lPl~1~4'tJ~1'L.l'J'L.l'-l1n 1~U-.1~~1 
q 

..:.. cr ..J.Q I cr ~.t 0 fit I J'.Q0

~ru:;'L.l'-l Ll'ln'VI'-l Pl'J1'-1Un'Vi1'el-.1'V11-.1n11L'VI'L.lL'Vi'-l~'L.l1il1'L.l'J'L.l'-l1n 1.'L.lL~n LL~:;1il1nIil1'L.l'J'L.lLl'lfi L'VI~1'L.l'-l 
, " " 

LYltJ-.1 L~n ~1'L.l'J'L.l-U'eltJ '-11 nVi1~fun11L~ tJ-.1l'l LL~:; L'el11.1il1.~'eltJ1-.1 Cl n 11i''el-.1 m'-l'VI~ n~"ll1 n11~-.1 LLlJI.. ..
 
, I " 

LLTnL1'-1 (1'tJ 0-6 tJ) 1J1:;L'VIPlVi~00-J'L.l'"'LL~'JL~n~n11vl-.1'V1~1tJlil:;1~f'Jn11~LL~~-.1L~1'-1~00-J'L.l1n11 
" 

1.~Uln11~1'L.llJl1-.11 ~-.1LLIM:;tJ:;I1i''L.l 
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II CLI c:s ...:
2.8.7 n~t11Un1,"Lun1,n~91ULLft:::,"lijJU1n1'L91n~!I:::LL,nLn.l• 

n11n1:; ~'lJLL~:;~-:lL~l~~[;JJ'lJ1 n11Ll\'L~n "'l:;~'fl-:l2J-:lLl\'fl'IJL'lJfl1'fltl fl1'J LL~:;~'J L'fl-:l1~ .. .. 
1 I 1'" ~.I" '" '" " ...... 'I" ...... ," ~ ~"'I" ..1'IJl ~lJ°rU'fl~1 n'IJ LOrU1:;fl1'fl'IJ fl1'J"'l:;(;1'fl-:l~1'Jfin1:;~'IJ ~~L~n ~'ll fl'J1~~1~11t1V1~'fl~ L~'fll"1n'M1~-:l 

1 1 ., 

(;]1-:l1 V1'fl~ 1'fl'IJ ~'J1l1tJL U1J1'IJ'flth-:l'fl!J1 n~'fl!J1 m ~'IJ L~ n (;11'IJ'fl ~ij~ [;JJ'lJ1 n11'IJ1-:l'fltl1-:l~-:l~-:l 

L~£l'fl'IJLL~:;12J L~£I'fl'IJL~n fl'IJ~'lJ1 L'IJ.rm~mn'IJ ~'fl-:l n111~1'IJn11~'fl'IJ LL~:;n11'tln Ll\'vh~-:l (;]1-:l1 

L"ll'IJL~m n'IJ LU'lJn11tJ1 n~1~1'IJ fl1'fl'IJ fl1'J~"'l:;1.J 1'IJ ~'J L;)1 n'IJ~ t11'IJn11ru~ij \j n (;11'IJ'fl ~ yJ'fl LL2J~ 

12J LfltJ L~'lJfl'J1~~1~11t1"l1'fl-:l fl'IJ (;11 'IJ'fl ~ 'fl1"'l"'l:;ij fl'J1~~ ~~1\jn"ll'fl-:l (;1'IJ12J~1~11t1"'ldh'fl:;h1~ 
~ I ~ I 

~'fl-:l1~1'IJ n11L~tJ-:l ~ 11.J-n'd~ii (;1 'IJ'fln"'l1 nUn11V1yJ'fl LL2Jij~ n (;I1'IJ'fl ~ L~tJ12J fl1 ~ tr'IJtl'fl~VhLl\' 
OJ OJ 

1 ., 

fl'J1~l~n(;]1-:l1 L"ll'IJ (;1nL"'l LL~:;~~~.r-:l ~-:ln~1,r'IJfl1'fl'IJfl1'JLL~:;'IJ1-:l~-:lfl~U-:lij~~~fl~Lr111 ~1 
., 1 

n11ij~ n (;I1'IJ'fl ~ LU'lJL~11 ~'IJ11.J n 11~ LLr;11.J1-:l r1'fl'IJ ~-:l,r'IJVl1-:lV1~yJ'fl LL~:;LL2J fl'J 1fltJ LL~:;mn M1 n'IJ 
OJ .. 

1 1 ., 

4 " .cII cv ~ .tCII.tClII '" ".c=I 0 411 II .. I I 

L~'fl'IJ'lJ1'IJ~1'fl'IJn n11I"1nM1V1~ fl'J1~lVl1-:l ~1'IJ'IJ L~11:;"'l :;V11 ~~V111'IJ fl'J1~"'l N'J1\jn"ll'fl-:lVl1'IJ 

~1~11t1lStJ'IJ~,r-:l~'flLL~:;lStJ'lJlr;11-:l1 ~vi1'IJ~'fl'IJ1~ L'l!'lJL~mn'IJ L~nvf'J 11.J L'lJn11~[;JJ'lJ1"l1'fl-:l L~n 
1 I , 

" .. 'i' ' ... .. ~"... " ..... ~ ," 1 'I .. ~ ''1'' " !'I " ...'IJ1'IJfl'fl ~~mL~-:lLL1nVlL~n b~L1tJ'lJl L~nVl~'fl-:l ~~L~'IJ'J1 bfl1~1'fl'fl:; ~1'fl~ ~n~ "'l:;(;1'fl-:lLlJ'IJ~'lJ1V1"l1'fl-:l 

1 1 

'I "'..." .. 'i' 'I "X '" "''' .'!f '::I .....
1.Jflfl~ ~'lJfl1'fl'IJfl1'JVI"'l:;(;IIf)-:lfl'flmL'IJ:;'IJ:;~1'fl'IJ'flnb~tJn11 ~~'Ci~eJ~"'l'IJ(;I'fl-:l l1-:lL~tJ-:l ~~n~'IJ~1'fl 

;~1~ ijn111.J~~~~'lJfin'IJ fl'IJL'lJ1J1'IJ~-:l n~h'J "'l:;vhLl\'L~nij fl'J1~~"lIL"'l fl'J1~i~~'lJfiVl1-:l 

'fl11~ ru1:;~~1-:lyJ'fl LL2J LL~:; L~ n LU'IJ~-:l~ij fl'J1~~1 ~t1J~1 n :an1.J1:;n11~rt-:l~ ij eJ~ r;1'fl n11~ [;JJ 'lJ1 n11 

"lI'fl-:lL~nL'IJ'fl'IJ1fl(;l L~11~fl'J1~~~~'lJfi L'lJ1:;tJ:;~~ ~'IJ"lI'fl-:l~ii (;I 1'IJ11~"'l1nn11LL~ ~-:l'fl'flnVl1-:l 
., 

'I "'i' ,,~ .1 'I "... 'I'" !'I '" ...... 0 'I" ..
~'J-:l(;l1LL~:;~'IJ~'lJ1 b~tJn11n1:;~'lJLL~:;~n~'IJ ~~~n11 ~'ll'fltJ1-:l LlJ'IJ"lI'IJ(;I'fl'IJLL~:;~mfi "'l:;V1", ~~L~n 

.... " "CI'<;' CV I 

m:;(;I'fl1'fl1'IJLL~:;'fltJ1nl'fltJ1nL~'lJb~n1'fl'IJ1 (;I'J'fl~(;1~'fl~L'J~1 

2.8.8 n1'~lijJU1n1,t91!1,t1\t1'!1'!HIL~n911t1'i)91 

n11~[;JJ'lJ1 n11"l1'fl-:l L~ n (;I1'IJ'fl ~'fl1"'l"'l:;LL(;In (;]1-:l n'IJ"'l1n L~nl.Jn ~ LL~:; L~tJvf'J 11.J fl'J1~ 

~1'fl~L 'lJn11IStJ'lJl"ll'fl-:l L~n"'l :;LL(;In r;11-:l n'IJ L~tJ L'U~1:;'fltl1-:l~-:l L~n (;I1'IJ'fl ~'fl1"'lij~ [;JJ'lJ1 n11~1'IJ 
., ., I 

r;11-:l1 ;hn~11.Jn ~ ~-:lUL~11:;~1tJ (;11ijfl'J1~~1 ~t1J~1n (;]'fln11~ [;JJ'lJ1 VI1-:l ~1'IJ~'IJ~'JtJ L"ll'IJ 
1 1 ., 

" % .Of .. ~ 1 .... '::I " ... " ...... 
~1'IJ~-:l fl~lJt1J t1J1 LL~:;n1J'Lfl~'fl'IJ ~~'J"lI'fl-:l11-:ln1tJ L~'fl L~n~t1J L~tJ~1tl (;11 ~ L~tJ-:l "'l:;(;I'fl-:l~1'Jfi 

1 I 1 

" .1 x.... 1 .. .. 'I"" ... '" "..~.1"'I ... '" 
n1:;~'lJlJ1:;~1V1~~ eJ~'fltJ1-:l'fl'IJVI~ LLVI'IJ L~'fl b~L~n~~ [;JJ'lJ1n11~1'IJ'fl'IJ1 ~lJ~'JtJ ~'IJ"lI ru:;L~mn'IJ 

1 I 1 
cr '1 I iCII.tCII ".tCII.tCII cv til I .cI.tCII I .cI. 

L~ ~ (;11'IJ'fl ~'fl1"'l ~~ LL~ ~-:l'fl'fln L~'fl L"lI1~ fl'J1 ~~1'fl~V1"'l :;L1tJ'lJVlnM:; b~~1 VI 1-:l VI ~ LL~ fl'J 1tJ ~ 

~flnn11'tln L~nvf'J 11.J LU'lJLnru'Yl vlnM:;~'J'lJL mJJ L~ n IStJ'lJiL~tJn11L~tJ'lJLL'lJ1J fl'IJ~'lJ1 Ld'fl L~n (;11 

'IJ'fl ~ 12J~1~11t1 L~tJ'lJLL'IJ'IJ L~tJ eJ1'IJ~1tJ (;I11~L~tJ (;IN fl'J1"'l:;~'fl-:l~1iifin11~'fl'IJ~L~~1:;~ ~ 

L~'flLl\'L"lI1"ll'JtJ (;1'IJL'fl-:l1~'flth-:l LU'IJ~~1:; L"ll'IJL~m n'IJ L~nvf'J 11.J LL~~1 n11~'fl'IJLL~ :;n11'tln ~'IJ'fl1"'l"'l:; 

~'fl-:lH' L'J~1~1nn~11.Jn ~n (;I1~ "lI'flLl\'LL'llh LL~:;~'lJL"'l~1vi1'IJ'tlm"ll11~~tJfi11~'ll1~ L~n 1 LU'IJ~~ 



1:'~~~U~~M1Btk1. HU~'B~BJIoU~ LU~'I:'~~~UL!I-~l!Jl!JLBnLjA. LI:'L~~m~U~ntt,~,c,k1.tnB~~'~LU I, , 

n,VI1}LI1B~LB'~LUnl!J~B~~ I:'Bm~I:'BIT.L~'~~"B~JH~LU U}t~BI1L~U~'~t~C,fJoI:'BJtlI:'~nLjA. 

nnl:'~ nB~I:'BIT.~~"I:'Bm~I:'BIT.ULl!J~U'I:'~~LU~~' LIA.'~~"BI1Ul!Jl~L~U~LIA. LIA.'~~"Bl1lfo' ~LU ,..,.. IP'II % ~ II II=" ,.. II II=' II 11="11 ~
", 

~~1C,~ L I1B~ LI:'L~I:'~tn~£I~BI1L~U~'L~'~~"B~Hu}t~tnLjA.I:'BlT.u~mc,~Lu"G I 

LI:'L~ nBlfoB~k1. nLl!J Ln I II II=" 0 

" 
c,,!(,, nLjA.I:'BIT.Lt1-k1. nfJo' n!l-~mlT.c,~r~B~ LI:'L~I:'BIT.I:'~l!JC,~L~~LUU}tU~,~tUIa~~" LIT.'!J"~Lk1.LB 

" , 
~tl:'~L~nLjA.~~mlT.l:'k1.U~~tl:'~M.'I:'B~Btk1.~M.I:'l!J LIT.1U~nLjA.L~t~~" ~,V~B~f1~~,m~I1Bu~t~l!J , 

.. U~, L~'~~"B~c,k1.tnB~~1U~'~tB~' ~Lk1.LBnB[lnLjA.~~mIT.U~m,V~M.n,ttk1.~LU "~ 
II II 

~C,~U~'I:'BlT.n~nL~~LULn~~B~~t:ll:'~ 
, 

~l!JI:'~I1C,~ 1:'~"I:'~'1I1LC,~ ~LUI:'LfI:'BIT.I:'L~~I:'~~l 1:'~1A.~c,~lA.nL~~LULn~~B~~t:I!J~l!JI:'BJtlUUI:'LraB 
" 

LI:'L~~C,~C,Bk1.' IJM~LU nIT.ULI1~' Ln~M.~LUI:'L~n' LI:'L~B~BIT.~~'1U~~~UBn1l1L~UI:'BlT.fb~l!J' I ...0 II~ I';' ,f IIk...o I ~ I II ,fII '=" I 

~LU~t~C,fJo~l!J 11-t'U~,,~~~~nt~LUI:'LfI:'LIA. fb-tl!J'~LUI1-t~'I:'~~~,m~~~U~c,fJo~LUC,~"I:'-tl!JI1LC,~ 
I 

~" ~LlfoI1UgI1L~c,~"~BI:'B'~t~ll1~'fb-tl!J'l)~LI1L~U~'L~~~~L~M.' l!Jtn~rttl!JLBn~I:'Ll1ruk1.'UJ 

ULl1nll' L~I:'~nlJ1U~'I:'BlT.n~'~LU c,~ LI1B~ LI:'L~ I:'BIT.I:'~I:'BJtlI1} C, k1. tnB~~'~t U~,~ t ~X\U Ia 
I" 

~LU n~'~LUI:'LIA.I1UUl!J~nL~~~l U~, I:'BlT.n~L~~~f1~~~l!J~I1,V~Vl,~' l)~LI1L~U~' ~I1UUl!J~ 
, 

nl'1,~c,~nULl!JUBn n~nl'1' nk1.' ~Bk1. ~, 11l) ~~, UL~ U~ I:'~ LIT. nlT.'1U~~' U~1k1.' IA.I1UUl!JU IJi" Jl=' II IJi" ~ II Ik II=" II=" II k .e II ~P=' ...
",
 

nfJo' U~'~,ttB~'I1L~U~~U~~~" ruk1.t~,ttB~'I1L~U~~U~I:'~I:'LfI:'BIT.~LULn~~I1-t~'I:'~~I1UUl!J~
 

nlJ'l:'~ U~'I:'BIT.~LUnL~~LULn~~~~" ~LlfoI1Ugl1,VI:'B~~~B~I:'~~I1~~Ul!J~~~,m~'I:'BIT.UB~'~C,~ 
, '" 

I:'~ U~, I:'BIT. c,k1.tnB~~'~LUnL~~LU Ln~~11-t~' I:'~~LU~~" nB!Jruk1.t ~ LnlT.!J LI11 1J!l-k1.L!I-!J~n~, 
, ", 

I:'BlT.n~'U~'~t~}~c,~n!l-~'l; U~'Bt:'I1L~UI:'BIT.Jn~l1~nL~~~f1~LULn~~~LUnB!Jn~~~,ruk1.t 
"" " 

Bt:'I1L~U~LULn~~~LUULl!JI:'Bt:'~" LI:'L~I1~~Ul!J~L!(\~LU~~,m~'~LUnL~~~l ~~U~I:'B~I:'~n,V 
'" " 

I1B~M.~t L!(\l!JLB nrB~' I1L~U~~U ~Ln~~~t U~,~ tI1UUl!J~~ }~LUn t LI:'L~ I:'BIT.I:'~I:'L~Btk1.~B~f1 

~~" 1111 LU 11l!J 11~k1.~LUn' lfotIA.BI1L~mc,'~I1I:'IA.I1C,~ BI1c,n BI1BlT.mc,'~I1Bn,mc,'~11 Bn1l1L~U 
11="0...0'" 1l/ir="1P'1 '="';: IP,;' IPII "',f ... ,f II 

~LM.'l;' ~~lI:'BIT.I:'~I1}I1~k1.~LUntJH~~~U~ 1:'~~LI1k1. U~, ~,ttBt:' I1L~U~~U~ 

"" 
ttl':ltC"·t.l.U::RU~l.n.It6M.t.l.Uttt:ltCu·~l.tt~n 6'9'G ". ~ ".". ". ~ I ... 

b 

~ I:'L~Bnl'1'~' U~, I:'BIT.~t:ll1~IA.L~~~l'1lfo' ~LUn~~~U~l!Jl:'lfo~~~~,m~u I:'~~' ~t:lI1~~LU I:'l) I:'nL~ P=' I IJi"IIk .e ,..:..f' I VII l. II F" :=' P; ...o:,.r IP' IP' 0 

~~1 U~~ tl1~~LI1k1.' ~n~, I:'BIT.Btk1..!U~U f1BUB~ULUU ~11,Vn~m~~~rt"BtJo~nj>I:'!t>" I1U' nfJo' 

nB!J~tnB~I:'BJtlL~' Lu~"I:'~~ n~'~LUI:'LIA.I:'BfM.UI1~U~'I:'BIT. LI:'L~I1UUl!J~L!(\~LU LIT.'C,~11B~ 
"I 

LI:'L~ 1:'~I1,Vn~ULU~~" I:'~~ ~~l.!U~LUI1~~~f1ULl!J~IA.~~U~LU ~~11n~i' n~1UL~BtUL~B , 

9£
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t'WQ..:!L~n1 t~t'W~'flL~mb~':li'W~'flt~L~nl~!j'WL~tl..:!nl..:!ni..:! L'fl'l~'fl~n;r1..:!'VI;i..:!~14'lJ~m:;~..:! 
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3. L'W'lJ1..:1lilf..:lL~n'el1til~'el..:l L,"'W~..:I"1I'el..:l'IJ1..:1'eltl1..:11~ 'el1tiltil~ij lil'W'IJ'eln'Vi1'Wr)1\jn"1l'el..:l 

'Vi1'Wj;)1'IJ'el j;l~1'elij lil ':l1 ~'IJ n ~ i'el..:l'Vl1..:1n11L,"'W LL(;]L'W'IJ 1..:1 "11 n.l~'Vi 1'W'el1 til til ~~ j;lr)1 L~ n "1I'el..:l 'Vi1'W~'el..:l 

'el~h1L,"'Wl~ 'Vi1'WL;hLtil~f1L~11~L~nj;)1'IJ'elj;l~':l'W~1nhJl~j;)1'IJ'el~il'Vl LL[;iL"1I1til~L'"'Wl~ilWl.i'eltl 

L"1I1'el1tiltil ~~'el..:l L,"'WLL~..:I~1 L~ n'IJ1..:1lil'W'el1til~'el..:l L,"'WLd'el LL~..:IVi'IJ1 ~1'el~'el..:l L,"'W~..:I"1I'el..:l~ij~~ j;lL~ 
~ ... ".1 .:, .......

'11..:1 L11 L1tln Lj;lnlJ1~1J1'Vl'W':l1Lj;ln L~'WL~'el'W11..:1 

4. L~'el~l'JJ'W11~~'IJtr'Y'Y1 L~ntil~1~f'IJiJ1~~'IJn1mr(;]1..:11til1nn11fl'Wntiln11~ n11 

Lfl'W(;]1..:11til~'ll':ltl~..:IL~1~1'"L~n1~f'IJn11~l'JJ'W1 n11~ j;ln11~1 L~I'J ~~ LtI'W~~~1'W~ L~'el~L '"L~n1~ 

~'IJiJ1~~'IJn11n.l1~~1 Ln j;ln11L1tl'Wlj;)1~fi11~'ll1 ~ Lj;ltl L'tl~1~ntiln11~~4'j;lL,"L~n j;)11J'elj;lij 

L'eln1~Hil.~iJ1~~1'Vl~~~~'Vln~1'W L~ntil~l~m'eln1~4''IJ~'el..:l ~..:ILnj;) 'Vlj;l~'el..:l L'll'W n11L'el1t)j;)(l 

I " " 

'IJ1..:1'eltl1..:1':l1..:1~..:IliJL'WJl1'll'W~VlL~'ll1 H ( LL~'el1til L,"\jn'Vi11~"1In.l~'el1'IJ'll1 L'"L"111) ~ntil~~'IJr)1"11'el..:l 

" " 'IJ1..:1'eltl1..:1~'eltl'll11~ L'll'W i'W~~1~~n "1I':lj;lLL'll~~~1~~~ LL~~"1I'el..:l'IJ1..:1'eltl1..:1ntil~'ll1~..:IliJ ~nl~ij 
~ ~ 

I 

L'eln1~'Vl j;l~'el..:l~':ltlj;)'WL'el..:l bb~~ijn11~..:1 Lnj;) LWtl'IJLVltl'IJ 111 L~nVlLj;) ijJl1'M1~ j;l~LL~':l L'll'WL~n L'Wt)tl 
~ 

.. """ "" J'....." J' 'i''' ," ... ..."3-4 "1I':l'IJ Lj;ln'el1tilltiln'1lnm~~1n"1l'W m1tl'Wl~1n"1l'Wtil1n11j;)'el'IJ ~j;)"1I'el..:lLL~ Lj;lntil~Lnj;ln11L1tl'Wl 

~ J'... "" J' 
L~~"1I'W~n11~l'JJ'W1n11'Vl1..:1Jl1'M1~1n"1l'W 

5. n11~L~n4''IJ~..:I''1I'el..:l(;]1..:11 ~1~Ln~j;)1 111L~n~'el..:lL'"'Wl~u1..:1 (LOW VISON ) til..:l 

iJfl.eltlL."L~n~.el~..:I..1I.el..:l~1.eli.www ... L..1I ... liJL.W~n.Mn.l~~L..1I1til~~.el..:lL.".Wl~~~~j;l L~11~t±'WPi'el'ijfin11• 
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6. ~uiJ'fl L~n L,"i~ er~~..:I~'el':Il;h..:l1 mr~u ~'el..:l Ltlui~ er~~~1 ~'Y'eltl1..:1,"ii..:l ~..:I~ n 

~'el..:lVhu~:;1~L5-tJUlL~m nULflnr'elU1 ~1)L~1 ~uiJ'el~mL~')"JI,)tJL,"L~1 ~'el..:l ,"1'eli~ er~~U1 (;lLLfl:; 
II I I I I 

lu11..:1 LLfl:;~1,",rn~'el..:l~..:I~'el..:l LLfl:;'Vl (;lfl'el..:l ~~1~..:I~'el..:l Llil~'elUVl1~'fltl1..:1 Lr 
II I II I 

7. L~nm~ HU1 n'el~,"1'elHf~UL~tJ~..:I~'el..:lLUU1..:1lilr..:l L~nViij lil,)1~Un~1'el..:l'Vl1..:1 mr 
II I I I I 

L,"U'el1~ L'U1 n,"1'el~u LVi'el~tJ1m~Vl~ :;!~n ~..:I~'el..:l [;]1..:11 ~:;L '"U1~~1 L~n L5-tJUlLntJ') nu~u1 (;l 
I I II II 

~'el..:l~..:I~'el..:l lu11..:1 fl')(;lfl1tJ LLfl:;lil,)1~1'elULUU~'el..:l~..:I~'el..:l,rU1 ~')tJmri~er~ mrYl'..:I mr~~r~ 
I II I I II 

LLfl:;mr(;l~n~u 'U:;,rU'V11Ulil') rr:;t)..:I L1'el..:llil,)1~Ufl'el (;lntJ ~..:I~'el..:l L,"fh,ru~'el..:l ~ :;'el1 (;l LLfldi 
.d ...... ~~~ .... ~ A' "I ...... ~ 

~U1(;l Lm'Y~'el'Vl~:;'el)'ILLfl:;nfluL~1 ~U ~~ ~~ L~'elYl'U~'el..:l L(;lmr~..:I'eln~Ulil')r~:; ~,"L~n'el~~'el..:l ~(;ltJ 
I 

'tI nL'iJ'fl~1r')~~..:I~'el..:l LL'VlU 

8. ~ (;lliltJniJ L~mJ'eltJ1 'V11U~:;~'el..:lU'el m~nLU~..:I~ L~n~'el..:l1~ L'"U 'elfiU1tJL'"L~ n 
'lJ • 

'VlnU~..:I~..:I~ Ln (;l~Ur'elUl ~,)L~1,"1'el~..:I~ Ln (;l~Unu~') L~1 L'el..:l 'elfiU1tJL'"L~ n!~1'V11Un1~..:Ivi1 

'el:;Lr'eltl 'V11U'eltl1,"u LLfl:;L~1n1~..:Ivi1'el:;h'el,1 Yl'..:I'el:;h (;l~'el:;h ,"1'eln1~..:I:n~'el:;h ~..:I'eltl1..:1 L"JIU 
'lJ 'lJ 11 

lh'V11uri1~..:Im1 (;lU1U L,"U'eln L~ n~1'V11uri1~..:Ivi 1'el:;h L~'el~ L~1~:;1~ L5-tJUl~..:Ilil,)1~," ~1 tJ~'el..:l 
~ ~, 

L~tJ..:I L,"fi1,rU ~ (;l LLfl:;'flfiu1tJ~..:I~'el..:l [;]1..:11 nu L~ n~..:I LL[;] L~1ir..:l LLU LU1:;'eltl ~1 H~1 L~ n'fl'elu 
'lJ 'lJ 

I I I I 

~1~1rClVl~:;L;r1 L~ LU~..:I.yj lilru~ (;In'eluVl L~1~1~1rCl~ (;l1~ mr~..:I L~tJ..:I~ (;lliltJnu L~n~'el..:l'V11ULL~ 
Cl CU CU cu Cl 

'V11U~:;'el~,"'el..:l,"ii..:l L~tJ..:I"JJ'el..:l'V11U~:;vi1 L,"L~1!~mJfl'el (;lntJ L~r1:; L·1J1!~1'V11U'el~Ln~1 L"JJ1 ij1~ 

,"1tJLtI1,"u L~'elL"1J1~:;1~~n..:l,)fl 

9. 'tI ni(;lL'"b~n!~n~~1"JJ'el..:l~..:I[;]1..:11 ~~1~1 Lfiu,"1'el~1~1 L'LLfl:;"JI')tJL,"~n!~ Lnu 
I I II I 

~'el..:l LLfl:;~'"IL'el11u Lnu ,"~..:I~1nVl1~'~..:I~'el..:l,ruLL~,)L~n~1 LtluVl ~'el..:l1~1'el:;h ~1~1n1,"u
'lJ 

1~ L"JIUt!ULL~,)~ :;vi1L'"L~1 ~ (;l~1~..:I~'el..:l[;]1..:11t!U~1L(;ltJu1~,"11!f L,"~mrnr'eltl1..:1i1~:;Ln(;l~U~n 

111'V11U ir..:llil..:l'"tiU~'el..:l L,"fl
'lJ 
nLL~,)~1~ 1L~LuiJ'el~'el..:l L~1 ~ :;Ltlun 1r~ n~1,"1 n'V11U~1L~ n1tl L'el1 

~..:I~'el..:l~')tJ ~') L~1L'el..:l L"JIU lh'V11U~:;Lfiu~lJ1U'elflnUL~n n~1 L~n1uLm~lJ1U'elfl~')tJ lJ1UL'el..:lLLfl:; 

U'eln L~1~12TU'el~~1 ,"uLtlud'el..:l~~1 ~'Y~1 n LUn1 r~~ :;~'el..:l ~1~..:I~'el..:l n ~u1u LnuH~ L~~ 
, , 

.., "I......... ~!"1.1 ~......... "I"'''' "lI
 
,"fl..:l~1n ~".llLLfl,)L~'el~n~:;~(;l ~uL'el1~1 ~(;l~m~'elL~1lJ1'el..:lmr~:;~".ll~U'eln 

1O. ~..:I L~l~L trl~Lfiunu L~n lilU~U1 L,"iJ'elUnU L~nvt')11u~n~'el..:l'V11U~'el..:lmrii 
I I !11 " I 

LYi'elULfiU LiJ'el L~1 L~ULlJ1~U'eltl1~1n(;lfl..:l1u~1fln ~'el..:l Lfiunu L~n lJ11U'el(;l ~,)tJnUL'V11,rU LtlUL1'el..:l 
'lJ , , , 

o Q,I .q ",.q "'~ ., dI I tv cr .clII'" .... 4 cr .q
~1lil 'Y~1 n'Vl L~1~:;lJ1'fl..:l~ '"J,)1~l~n~U1tJ ~~ L~'el LflUnU L(;ln lJ11 (;l (;l,)tJ nu L~'el L(;ln lJ11U'el (;l LLfl:;lJ11 (;l 

Lfiunu ~')m~12Tn~:;,"1'Vl1..:1~~:;Lfiu~,)tJnu1~~')tJmr~(;lLLUfl..:lUrumnfiuur:;lJ1'Vl[;]1..:11,"1'el 
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LL~mtJ~tJU"lJ'el\l L~UnUL~'el t'"'VJn1 ~ul~m'eln1~ L~u1InJnul~ ~'l1't1n~Iij,IU1t ,"L~nij~'l1~~ ~ 

1'l1JtJ'el~tUL1'el\l[;]1\11 Ldm~n~~L;l1t'"lf11~~1n~utu"ll'l\l 2-3 11 ~\ln 

- ~'el\l"lJU1~"lJ'el\l~\I"lJ'el\lt~qj L~n U1\1 ~U1 tl1~\I~tn~IA''lL~n~1LmtJULVltJU 

"lJU1~t~qj L~n ( ~\I"lJ'el\l"llU~L~tJ'lnU LmtJULVltJU ) ~11\1LijUU'Vl1UL1'el\l"lJU1~t~qjL~n 

1A''l'eltl1\1L"llU tojfmr\l~'elLilUU'Vl1UL1'el\l{'eltJ L1tJUl t~qj - L~n ~~U'Vl1U~~~~L~tJ'lnuL1'el\l 

"lJU1 ~"lJ'el\l~\I"lJ'el\l t ,"LLtJn1(;] Q~ij"lJU1 ~ [;]1\1 nULL~'l LLtJ n LiluYi'lnt ~qj nUYi'ln L~n 

- ~'el\l~ L~tJt'"l~n~~~1~'Y L"llU LL~~~L~ul~-n~L'"lU tum&'~L~nijn11L~U 

L~'elU11\1 (LOW VISION ) L"llU ~L~~'el\l ~LL~\I ~"lJ1'l ~1A'~nu~~1t,"l~n~'el~~1\11 ~U~~~ 
"I " I 

L~rJ'elUnU 'tInt ,"U'eln~"lJ'el\l L~'el tJ1Vlt~tu'Vln1u vi\l"lJ'el\l (;]UL'el\l LL~:~U. ~ 

- ~'el\lttJ'VlN t,"L~nl~n41LLUnttJ'VlN"lJ'el\ltojf L"llU WW1~1\1 tJ1:~~L~~tJ~ 
I " I I 

- L1'el\ltl1~t!n LmtJULVltJU'"l1n~\lVl'el~tn~IA''l ~U~'lU ~UeJ'el~ ~~1ttJ~U-
I I I 

% ..... " 
'6'1 (;]'l'Vlmu-eJ'el~ 

0 %... ~" .5"1 .. .. ... 
(;]1~~1'b'I\I ~1'el1:U1tJ~Cl1 LlJUL~m~UL~'elU11\1 

F.!'" 0 0

L1J1tJ1J L'VltJU~\I - (;]1 ~~1'"l1n 

ttJ'VlN~Ul~U~\I - ~1 LmtJuLVltJul~ LL"lJU L~'el "lJ1n1\1Ln\l "lJ'el\lt-iftUtI1U t,"L~n41LLUn 
I " 

LmtJULVltJU ~\ll~u~u tJ1'l '"l1n"lJ'el\l'"ll\l~1'elltJf11Yi 

- ~'el\l41U'lU~1n-il'eltJ LmtJuLVltJU'"l1n"lJ'el\l'"ll\1'eltl1\1 L"llU~1 n'el\ll~U~1n n'el\l 

" 1~uil'elm~1U'Vl1U '"l1ntl'Vl1ULmtJULVltJU~1'el:h~1n 'el:hil'eltJ L"llU ~ijil'eltJltJ\l1UL~tJ\I ij 

'el1~11~~1tJ'eltl1\1ij~~n'el\lL(;] n'el\l~:~'l\l L~n ~~~1nm1~:~'l\l ~U1J"lJ'el\lt~n~'el\l LL,]\I;rUnU~ 
~ 

~1t~11~~1nn~1nu LLf'1:il'eltJn~1nU"'~'" L~n'"l:tojftJ1:~1'Vl~~er~~U1 L"llU n11~U n11Yl"\I 
I "I I I , I 

n11~~n~U ~1'el n11~~1~ LYl'elVl'"l:L1tJUl~\I~1\11 Vl'el~1'elU11A''l n11~~er~~UiJi''el\l ~\I"lJ'el\l 

L~1'el\ltojf~1\11 L"llU "lJ'el\lL~U tJ1\1 LyJ~ ~U Lilu~u n11Yl"\I L~tJ\I~U~~ L~tJ\l1C1 L~tJ\lL1'el L~tJ\I 

L'Vl1vil"lU L~tJ\I~(;ltf LijU~U n11~~n~U 1~n'el1~11~~1tJ"llU~ LL~m::~\l11UPl1 L"llU11U 
~ 

n'lm~m n1~~1~ L~n~1~11C1l~n'el1~11~~1tJtJ1::Ul'Vl LL~::1~"ll1~"lJ'el\l'el1~11 
2.8.11 ,rn'l!t~'VI1.:1~1UIl1'1!t1 

I " 

1. '"l\lYitJ1tJ1~Yi ~nu L~n t ,"~1nVl~ ~ vJ'el LL~:LL~~1'eltJ L~tJ\I ~ L~n'"l\lYitJ1tJ1~~1 
llJ ~ llJ llJ 

L'el n1~Yi ~nu L~n t ,"~1 n~~ ~ t ULL(;]~:1u "lJN:~vi1\11U~1'elvi1n'"l n11~t~ n'"l m1~~~\1 nYi ~ nu 
~. ~ 

L"lJ11~ t '"L~n1~ful~1Ln ~'el :11~U1'elU 1A''l L"lJ1 LL~~1"lJ N:Vl1Uvi1\11U L"llU LL~ ihi\ln'l1 ~U1U 

ri1i\l~1\1'"l1U vi1nU;)1'd ~1'el ri1i\l~UU~\I"lJ'el\l'el:hn(;]1~ Yi1'el~nut,"L~nijL'eln1~~~er~~U 
I " 

iJi''el\l~\I''lJ'el\l (;]1\11 ~1'elij~'dU1'l~ t un11vi1n'"ln 11~n1J'vhuL~ ~'el ~'ltJ~fii1L~ n'"l :L1tJUl~'l1~~~1tJ 
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LL~ ::~'a"1l'a-:l~-:I"1I'a-:ll'h-:l1 ri'a'l.l~ L"1I11il::':1 j;) t~ LLj;]hJ1.'llVi1 LYltJ-:I 'VI;i-:l";;'a~'a-:llili'-:I L~ nlil::1il j;)~ 1t~ 

~'a-:l'VI1 L'an1~'J'an LL~::~'a'l.lL'"' L~nlilj;)~1 LL~::Vi1'ath-:l~~rl L~)J'a 

2. 'll ') tJ1.'"'L~ n!~ 1 L~ tJ-:I)J 11il1 n t 'VI'I.lL~ nlil::hJ ~1)J 11Cl)J'a-:l L~'I.l'VIU 11'1 1v1 1'VI1-:1 LL~:: 

i-:l Ln In'l.hn''1l'a-:lvl1'1.lLlil~'a'l.lt 'VI')1.'I.l"1l ru::~vl1'1.l~ 
'lJ 

j;)nu L"1I1t~L'VIil'a'l.lnu L~n I'll~ LL~~1 L"1I11il::t~L!j'l.l 

L~m"1l'a-:lvl1'1.l L"1I1nhlV1nU~1L~tJ-:I)J11il1nt'VI'l.l 1.~\~n~nlil~1'l.hn"1l'a-:lvl1'1.l~j;)nUL"1I1 1il-:l~mm)J 
'lJ 'lJ 

~ j;)nu L"1I11.'I.l1::~U L~tJ') n'l.l L~11::m'VI n 1~-:ln~1 L~n)J1n Ld'a L,)~1~ j;) L;)1tu1.m\'ulL~ru1::~u
ttl cu IDkjI 'U ttl 

1.U'VIU1"11'a-:lL~nhJ~1L"1I11il::'atl1.'I.l~n13'ru::1.j;) L'll'l.l ~-:ltiu~'I.l ~-:lLn1t1m~'I.l 'I.l'a'l.ln'J~'I.l LtI'I.l~'I.l 
'lJ 

, " 
1.'"'L~n 1'1 'au Lj;)tJ1.-n~1m)J1il1n~-:Ij;]'atuu 

" 
- ~,)'I.lj;]1-:11 "1I'a-:l11-:1n1tJvi'-:I"1I'a-:lL~mL~::"1I'a-:lyJ'aLL~ L'll'l.l I'll ~)J 1il2qJn ,J1n LL"1I'I.l 

.. 
"111 L~U 

- "1I'a-:l1.-n~,)'I.lI?i,)"1I'a-:lL~n L'll'l.l "1I,)j;)'I.l)J LLil-:l ~~ ~1L;j;)I?i') m~1::~)J LLUN~Yf'l.l 

- ~-:I~'a~1'aul?i')J)1tJ1.'I.lU1'1.l L'll'l.l LiJi:: Ln1t tl')tJ 1il1'1.l-n'a'l.l ~LU'l.l LVl1vi'I3lU L~tJ-:I 

I " 

- ~-:lLL')j;)~'a)JJ)1tJ'I.l'anU1'1.l L'll'l.l iln1L~tJ-:I 1Cl Cl'l.l'l.l 'Y1~ ~~~ 

" - "1Iru::Vi1nliltj'ln1u1::~1tj''I.l L'll'l.l V11'1.l;)1') L;)1,",'a-:lU1 

'" '" cr t,.r..... '" Q;' J J' .ell .cal 
- lil-:ln1::ln'l.l1.'VI Lj;)n1lilnn11m)J LL~::n11~j;)Llnln'au1.'I.l1::j;)UVltJ1n"1l'l.l L)J'a L~n)J 

q 'lJ 'lJ 

oClI '" '" Q;' "I '" "'.... .ell cr ., "''''.... I I ~ .t
J)1'ft1j;)LL~,)lil,)1n1::I?J'I.lLL~::~'I.lU~~'I.l L~)J)J1n"1l'l.lIil::~'VIL"1I1llilnn11m)JL~'aLj;)nlil:: ~j;)lliln~-:lln1-:11 

LtI'I.ln11~~~j;) tl1 L~nt~i)J~~"1I'a-:llill-:1 L~n'a1lilLliltJt~!j'l.l~lil'l.lL"1I1~j;)n'l.l1.'I.l~-:I~L~nt~~'I.lLliltJ 
q cu cu q 

, " " 
'VI1'a!4'n)J1tl'a'l.l 1?i,)'atl1-:J L"ll'l.l n11ViL~nm)Jvl1'1.l~1 "L~'atin" 'VI1'a" tinilln~-.1" LtI'I.l'atl1-.1L1 

vl1'1.ln 1'1 'au L~n~1 L~'atin btl'l.l"1l'a-:l~v'h~')tJ L~'I.l~1tJtin'VI'l.l11 'VI1'a1.f1.'VI)J~1)J L'VIil'a'l.lL~'an'l.l'VI'l.l1,) 

"1I'a-.1~n LLj;]L~nlil::illil,)1)J b;)1LIil1.'I.l~1~1 L~'atin'VI1'atinilln~-.1~~'I.l tl1v11'1.lL'a1"11'a-:llill-:1)J11.,", L~n t~ 
" ~ nlil~1 vi'-:I "11 'I.l1 j;) LL~::~,) j;)~1tJ"1I'a-:ln11tin L~'I.l~1tJ ~~~ 

- lil-.1il'a'l.l~ 1 Cl1)J1.'"'LLtl L~n)J 1 n 1 L~'a'tJ nL'"'L"111 L;)1Llili3fln11ln'aU 1il-.1 Cl1)J L~ n 

U'atJ1 LL~::lil'atJ~1ln'au91m"1l1 vl1'1.l'a11il1il::m)J ~1m)J~~1tJ1 L"ll'l.l "'VI\f'atJ1nn'l.l)J~~,)-.1'V11'a 
..t: .. 1.eII I 1. "'.4 "'.ell .c!I '1 I

~UlJ::1j;)" 'VI1'a "'VI\f'amm~'I.l 'I.l1J1'1.l'VI1'a'l.l'amJ1'1.l" 'VI1'a "'VI\f'amnj;))J'a:: ~1" ~~~ V11'1.l'a11il1il:: 

"11 'a1.,",L~n L~h ~'a-.1~ Ln j;)~'I.lnu L"1I1'V11'a ~'a-.1'a::t1fi1~j;)tJ'a1Iil':1 j;)U1 L~n~1 "'VI\fVi1'a::t1U1-.11.'I.ltj''I.ln" 
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, 
~1'fl ll~~"lI'flUL~'l.l'fl:;Ln.r'lnVi~~" tl1 L~nhJ ~'flU~1Cl'l2-l nlO1~lil:;d~I'l.lL~r1:;L"1I1hJL;r111il ~1Cl'l2-l 

'flth~ LLrol2-l-D~vi1'l.l101'J rlil:; LtJ~fJ'l.l'ifiCl'l2-l1~~ 

- lO1'Jr~~Ln2-ln'lrL~'l.l fi'"lnrr2-lLL~:;U'VIU1'V1~2-l2-l~j;J1~1 1,"LLrlL~n lO1'JrL~'l.lLn2-l 
, ~ 

~1'fl~~nlil n rr2-l ~1~1 Vivh1'"L~nL~i1L'fln'l~LL~ ~~'fl'fln'VI1~J)1~1 i1n'lrL~ j;l'flur'J2-l..r~l~n2-lrrm'VI 

'VI1~~~I012-lnU'VInlO1'l.l1'l.l101r'flUlO1r'J L~'fl'l.lih'l.l mlil~1U'VI~2-l2-l~ L'll'l.l L~'l.ld~I'l.lI01'l.l"1l1fJ"1I'fl~ "1I1fJ"1I'fl~ 
q q 

L~'l.lLi~I'l.lL~'fl'l.l"1l'fl~vi1'l.l~1'fln 11~en~n '2-l1LmfJ2-l1,"L~n~'fl~~'fl'l.lru..rn'VI1fJ LL~:;~~101fJ~'JfJ
a~ ~ a~ ~ q 

- 1il~'tJ n L~n 1,"~12-l1rC1U'fln L~fJ'Jn'JI01'J12-ll~n j;J1~1 vi1'l.l~'fl~'ll'JfJ L~n 1,"L1fJ'l.ll 

L~mnulO1'J12-li~nj;J1~1 bL~:;~12-l1rC1U'fln~1'fl'flfiu1fJL~L~n j;l1~~12-l1rC1'V1r1ulO1'J12-ll~ n"1I'fl~ 101'l.l 
, ~ ~ 

~'l.l~'JfJn'lr2-l'fl~~~U1 tl1L"1I1U2-lL~nlil:;l~1101'l.l'l!'l.li1101'J12-l~"1I tl1L"1I1~1~U1Lfllh 101'fl~n~1'fl~1 

".1'", .. ", ::..... .. "*'i'''~' "9"
~'l.l1'J~~~ L~nlil:;l'J1101'l.l1 'l.l'l.l2-l101'J12-l'VJn"1l ~r'fl ~nrfiL~n j;l1U'fl~ ~2-l~12-l1rC1Iil:;2-l'fl~ m'l.l~~'l.l1"11'fl~ 

101'l.l~'l.lHl vi1'l.l~'fl~'ll'JfJ'flfiU1fJlO1'J12-l!~n"1l'fl~I01'l.l~'l.l1 1,"LLrlL"1I1 ~'J'flth~L'll'l.l tl1L~nU1~'flnL~2-l1 
~ 

d~I'l.l"1l'fl~"1I1' C\j1,"LLrlvi1'l.lL"1I11il:;L~'VIr1U~1vi1'l.lU'l.l~ L~fJ~1~ Chvi1'l.lL~fJ~ LLj;JU2-l1 L~nlil:;L~'lr1U 

~1vi1'l.ll~ n'flth~h vi1'l.lrJf'fl~U'fln L"1I1~1vi1'l.l"ll'flU LL~:;~'fl11il LL~:;~'fl~~ ~rJl'JfJ~1 L~fJ~ ~~ LL~ ~~~~ 

~'fl11il LL~:;i1101'J12-l~"1I Cl'JfJ 1'l.l~1'l.l'fl~ L~fJ'J n'l.lI01'l.l1'l.l101r'flU I01r'J fLn~on ~nu L~n ~'JfJ1 '"tJ~u~ 

L'll'l.lL~mn'l.l 

- 1il~'1l'Jm~n1'"l~m1~vi1'V11~1'l.ln'lr~~ LL~:;n'lr~~ L~fJ~'J1 LtJLL~'J L'J~1101'l.l 
... ..."... " ... ..." ...J.!'.J 'I" ".'!f ~ "... ,

~~n'l.lLL~:;~'l.l~'l.l1~1n'l.lLb~:;2-l'fl~~'l.l1n'l.l n'lr~'l.l~'l.l12-l1'V11~101'l.l'VI~~P'1'JfJlil:;·J1'JfJ ~~~Tl~ ~~fJ'l.l'VI1'l.l 
~ ~ ~ 

I.J' .... i.I ",..I .... '" I ",..I ..I I ",A 

~ ~~1fJ"1I'l.l LL~:;fJ~'ll'JfJ1'\.1~'VIIil:;~~nU'VI1'l.ll'J1'V11'l.l~r'fl2-l'VIIil:;~~ j;l~'fl ~1il'l.llC1~mr2-lC\.l1il1 nn'lr 
~ ~ 

LL~~~~~U1"11'fl~~~~ (n'lrU2-l~~~fJ ~~~ ) LL~:;Ltl'l.l~r~1L~n"1I'fl~vi1'l.lfi1~~~~'fltlLL~:;~r'fl2-ln'l.l'l!'l.l 
CU CU "" CU 

d.. " .. ~"......" .. .!"I ~J' d.J .......... 1 ...

L2-l'fl L~nj;l'flU ~~ ~nlil:; ~~fJ'l.l"ll ~ LIil'l.l~1'l.lJ)1'M1"11'fl~ L~n LlJ'l.l~' 'flm~nUr'l.lL·J1'l.lL~fJ'JnU L~nlJn j;l 

LtJr~r:;~n L~2-l'fl~1n'lr~'fl'l.lL~n j;l12-l L~j;ln'lrnrlill~~ Ln ~;'l.l1 'l.l:Ji'i j;ltJr:;r,ht)'l.lLtl'l.l'ifi~;i~~~ ~~1 ~ • 
.cJ 'I .... OJ' d CI J' ~ CI ~ "' ....

'VI~~ ~'l.ln'lM'JfJ~oo.J'l.l1'V1m~:;'YI1~J)1'M1L2-l'flL~nLj;l"1l'l.l1'l.l'll'J~
f 

~~r'J3-6 "1I'JU r:;fJ:;'l.lL~n~'J'l.l1~t1!Iil:; 

,Jrn1r~'l.lL~2-l L~n j;l1U'fl ~U1~101'l.l~i1J)1'M1~1oD1~1'flL~ L~2-l1:;~2-l ~ C11'l.l~ ~~n~1'J1il:;1'" 

~1LL'l.l:;U1LL~:;uln'lM'JfJb~~'flL~Ltl'l.l'fltl1~~~1'flLL~~11'l.lnrcU~Lfll'M~L~nmlili1tfC\j~1'V11~n'lr~~ 
...J '.J "* 1" , ... ~ "* ... ,J I ...J 'I"""0 0
'VIt'l.lLLNm11il:;·J1'Jm~~'fl ~ 'VI1'l.lLL~:;101r'flUM')mlillil:;~~1011LL'l.l:;'l.l1~r'fl'Jrn'lr¥'i~j;l'fl 'VI1il:; ~~L~n 

LrJlruuln'lM,)fJL~~'fl1il1n 'l!mLnt"1ln'lr~~j;J'flLtJ~'JfJ 
~ 
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... ...... ... II 
2.9 LLU';J fll j;J'VIq't!tll'VIbn!l';JlIll~ 

2.9.1 ,J1:;'ll1 ~4'n~N1LL~:;~N:; (2551) lWi4'tJ~'fl\lm1~n~1~lJI':3'VltJ1~~ij~~j;j'fl~~ij 
I ~ 

~,)1~'IJnvd'fl\l'Vl1\1 m1~'fl\l L~'fl'Wn\l LVl'flU1~1 'I.-iiL'Wm1'fl'fln LL'IJ'IJ L~tJn~1')H~1\11'W':34'tJil Li~I'W 

m1~n~~lJI':3'VltJ1~~ij~~j;j'fl~~ij~,)1~'IJn~1'fl\l'Vl1\1m1~'fl\lL~'fl'W11\1 L~'flU1;r'fl2oJ~~1~Li~I'W~'W 

~1'W;r'fl2oJ~ 'I.'Wn11u11,jH1.'Wn11'fl'fl nLL'IJ'IJ ~~ lJI.nN.,] 'VI1'fl~')'W~'W1~L~tJ');r'fl\ln'IJ ~~ij ~')1 ~ 

'IJ n~1'fl\l'Vl1\1 m1~'fl\l L~'fl'Wn\l L~'el'VI1 ~M~1,j~'fl\l~ lJI':3'VltJ1~~~1~11C1 'I.-Ifn'IJ ~~ij ~,)1~'IJn~1'fl\l 
q ~ 

'Vl1\1mn~'WL~'el'W11\1l~ 1'Wm1'1.~lJI':3'VltJ1~L'U~1:;n~~ ~~'fl~~~'fl\ln'IJ~n~N:;~,)1~'IJn~1'fl\l 

'Vl1\1 m 1L~'WL~'fl'W11\1'flth-.:J L~~,j1:;~'Vlfi1l1~ LL~:;L~'fl L~'W'fl LL'W:;~ lJI':3'VltJ1 ~~ ij ~,)1~ L'VI~1 :;~~ LL~:; 

lJINn'IJ~,)1~t¥f'fl\ln11~'fl\lm-If 
'lJ 

L~tJmfim1~n~1 5 ,j1:;L~'W ,J1:;L~'WLL1n f1'fl m1~'fl\lL~'W~~1:;~'IJ~,)1~-n~LIil'W 

~1 n~~ ~ L~tJm1L1tJ\I~1 ~'IJ1il1 n~1 n1,j'VI1,J'fltJ(Ranking) ,j1:;L~'W~~'fl\l~ n~1 ~\1 ~,)1~'ll'fl'IJ~~1 

'll'fl'IJ~'I.~~1n~~ ~, ,j1:;L~'W~~1~ ~n~1n11~'fl\lL~'Wl"l~ lJIN;r1~~\IIil:;~'fl\l L~'Wl"l~'I.~i~ LIil'W~~ ~ 
q CIJ CIJ q 

L~tJ m1L1tJ\I ~1 ~'IJ1il1n~1 n1,j'VI1,J'fltJ (Ranking) ,j1:;L~'W~~~n~1~lJI':3'VltJ1~n'IJ ~,)1~l~ n~'fl\l 

n~~ ~,)'fltl1\1 L~'fl'Vl ~~'fl'IJ~1 ~'I.~ij ~,)1~1~ n'fltl1\1hn'IJn~~ ~,)'fltl1\1, ,j1:;L~'W~,"1 ~n~1 m1LLtJ n 
q ~ q 

1:; ~'J"1I'fl\lL'Vl 'W~ ~'I.n ~ L~ tJ\I n'Wj;j'fl n 11~ 'fl\l L~'W L~ tJ'I.-If':3fi n 11'Vl ~ ~'fl'IJ ijl,j1l1~ d~I'W~\1 L11 

(Stimuli),j1:;n'fl'IJ'I.'Wn11'Vl ~~'fl'IJn'IJ ~~ij ~,)1~'IJn~1'fl\l'Vl1\1 n11L~'WL~'fl'Wn\l U1 ~ ~~Hl~ 1 

':3 LM1:;,"'VI1~ lJI':3'VltJ1 ~~~1~11C1 'I.-Ifn'IJ ~~ij ~,)1~'IJn~1'fl\l'Vl1\1m1L~'WL~'fl'W11\1~ L'VI~1 :;~~ L~'el 

L~'W'fl LL'W:;Li~I'WLL 'W,) 'Vl1\1'I.'Wn 11'1.~ lJI':3'VltJ1~n'IJm 1'fl'flfl LL'IJ'IJ ~~ lJI.nNevl 

~~m 1':34'tJl~vh m 1~n~1 LL~:;':3 L~11 :;,"'VI1~ lJI':3'VltJ 1~~ij ~ ~ ~'fl ~~ij ~,)1~'IJn~1'fl\l 

'Vl1\1 n11L~'WL~'fl'W11\1 ~'IJ~1~1~11C1 'I.fI.~n'IJ L~ fll'll1tJ LL~:;L~ fll'VI~\Il~ 'W1:;~'IJ~ L'V11 n'W ijm!J 
~ I , 

~\1 LL~ L~nlil'W~\1 ~~\I'fl1!J ~\Iij ~,)1~ ~'fl\lm1'1.'Wm1~'fl\l L~'W~Vi~1~11mVitJ'IJ L~tJ\ln'IJ~'W,jn ~ ij 
~ ~, 

vr\l1:;~'IJ~,)1~~m1'Vl1\1m1~'fl\lL~'W~\ILL~~1n(1:;~'IJVl~'fl\l)l,jIil'W~\ILn'fl'IJhJL~'WL~tJ hJ~1~11C1 

LLtJmLtJ:;~l~(1:;~'IJ~,"1) m1~n~1m~~'fl\lL~'W~~L~'Wi~ LIil'W~1n~~~l,jIil'W~\I,J'fltJ~~~~'IJ~1 

n~~~,)'fltl1\1~'fl\lL~'W~~1b~'W-n~LIil'W~~~ LL~:;U\l~'W'fl~n'IJ~1l1~LL') ~~'fl~'Vl1\1 LLM L;r1~1 L~tJ');r'fl\l 
" 'I. oClI.cJ... I ... CI ~.., ~ J' :, '" All 
m 'Wn1N'Vl~ LL~\I~,)1\1~1 nlil:;~m1~'fl\l L'VI'W~'ll ~ LIil'WtJ\I"1I'W 'W'flnIil1n'W'W 1:;tJ:;'1.'Wm1~'fl\ltJ\I~ ~ ~ 

~'flm1L~'W~i~ l~i~~n~')tJ ~n~N:;"1I'fl\l~,)1~'ll'fl'IJ~'I.'W~~~'fl\l"1l'fl\l~~ij~,)1~'IJn~1'fl\l'Vl1\1m1 
q ~ 

~ , 
L~'WL~'fl'W11\1t!'W ij ~,)1~'ll'fl'IJ~'fl\l~Vl LLlJIn ~1\1 n'Wl,j lJI1~~1l1,):;'Vl 1\1i\l ~~ LL~:;m1~'fl\l L~'W 1il1n 

, ~ 

m1'Vl ~~'fl'IJ~'IJ~1n~~ ~,)'fltl1\1'll'fl'IJ~ L'VI~'fl\l~ 1nVl~ ~ LL~:;1'fl\l~\I~1 f1'fl~U1 L~'W LL~:;~'IJ~1 L~ fllijq q 

~,)'WL~tJ');r'fl\ln'IJ~,)1~l~ n'l'Wm1'll'fl'IJ~ ~\1 L~'Wl~~1 L~ fll'll1tJlil:;ij ~,)1~'ll'fl'IJ~ L'VI~'fl\l~1n~~~ 
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" ,
~ln.lL~P\\Hil..:!~~ijl"l';l1~"ll'elUL'l.l~U1L~'l.l~1nn~1 ~..:!~1~11Cl~~tJ1.~~"IL~P\"ll1'-J"ll'elU~Vi~~1..:!n~1 

L~P\~til..:! ~';l'l.l~~[;]N;r1~~~~ijl"l';l1~Un~1'el..:!'VI1..:!n11L~'l.lL~'fl'l.l11..:! ~1~11Cl~'el..:!L~'l.l-nlJl~~lJl 
" " " ~'el~~~ - ~U1L~'l.l L~11~~~~LL~~~U1L~'l.l,r'l.l ijl"l';l1~"ll'elULtI'l.ltr~r.r'-JL'l.ln1m1~~'l.lL,"L~'l.l-nlJlL~'l.l• 

I " 

~';l'-J ~[;]ii'VIm~tiul"l';l1~1~ntiu~Viijl"l';l1~un~1'fl..:!'VI1..:!n11L~'l.lL~'el'l.l11..:!,r'l.l~U~1~LLlJl..:!vi1L," 
OJ OJ 

LnlJll"l';l1~i~nL~'fl'l.lL,"1~1'\I~'l.l[;]11'-J LL~~L,"l"l';l1~i~nLnlJlfhi..:!1'..:!"ll1 ~L~~'el..:!LtI'l.l~~L,"l"l';l1~f~n 

~~n~'l.l1'l.l, vi1L,"Ln lJll"l';l1~i~n'elU~'l.lLL~~LtI'l.l~~L,"l"l';l1~f~n~~1..:! ~ L;Jm L~~'fl..:! LtI'l.l~~L'" 

l"l';l1~f~mm'flm~'l.l ~..:!u ~lJlL~ 11(1..:! LL~~LijnU1'l.l ~L;Jm LtI'l.l~~L,"l"l';l1~f~ntJ~'fllJlJi'-J e.I'fl'l.l 
"I I I 

l"l~1'-J LL~~vi1L,"LnlJl~i..:! n1~,~n1~"ll';l'-J ~L;JmU1L~'l.l LtI'l.l~ViL,"l"l';l1~f~n~..:!l"l';l1~,r'l.ll"l..:!,r..:!ij ij 
I I "I I 

l"l';l1~L~lClJ 27..:!~..:! LL~~L1Xl"l';l1~i~nij~1'l.l1~ ~)J';l..:!U"IL~'l.l LtI'l.l~ViL,"l"l';l1~f~n~'l.lL~'l.l L11L~ 
,,~.... ,... " ,,~ .... 9' 9 ..l" ,,~ .J.J.... ....
l¥'ln~L~'l.l~ LL~~L~l"l';l1~Z¥'lntJ1~nl[;] ¥'l~';l..:!LLlJl..:! LtI'l.l¥'l'VIL~l"l';l1~l¥'ln~lJl"ll'l.l1'l.lLN LL~~~ 

l"l';l1~~"11 ~"1I1';l LtI'l.l~~L,"l"l';l1~f~n;j~~1fi LL~~vi1L,"ijl"l';l1~~"1I ~~1 LtI'l.l~~L,"l"l';l1~i~m;j'fl 
" I

~ti1'-J ijl"l';l1~L1'l.liU ~niu ijl"l';l1~LP\mP\11 LL~~U1..:!l"lf..:!L,"l"l';l1~fL~'-JU"1l1~ ~L'VI1 LtI'l.l~ViL," 

l"l';l1~ i~ n LLr1"ll11 LL~~ Ln lJll"l';l1~'fi'fl'l.lLL'fl ~';l'l.ln 11LL'-J n1~~U"1l'fl..:! L'VI'l.l~Ln~ L~'-J..:! ti'l.l"1l'fl..:!n 11 

~'fl..:! L~'l.l ~~ij l"l';l1~'Jn~i'fl..:!'VI1..:!n11L~'l.lL~'fl'l.l11..:!~'J~1 1~~U"1l'fl..:!n11LL'-Jn L'VI'l.l~'fl£1L'l.l1~~U~ 
OJ OJ 

I I I " 
... ~ 9.... ... ~ 9'1 ".... 1. "........ ....clI ~ 9 I ~ 9

'.lI..:!~'VI'l.l¥'l'VI~1~11mL'-Jn1~lJlU~'VI'l.l¥'l ~n~Ll"lm lJllJl'VI~lJl'l.l'l.ll"l'fl ~'VI'l.l¥'l~';l..:!LLlJl..:! LL~~ ~'VI'l.l¥'l"1l1';l - L'VI1 

~';l'l.l L'VI'l.l~~ LL'-JnL'VI'l.l1.)J lOl'fl'-J'fl'fln ~'fl L'VI'l.l~ LLlJl..:! ~..:!n~~ tif';l'fl£11..:! L~'l.l~1 L'VI'l.l~ LLlJl..:! Ld'fl'fl~1';l~ ti'l.lLL~';l 

vi1L,"~~~1..:!~"IL~ij'fl'l.lti'l.l~~lJl~..:!~'fl..:!L~'l.lLL~~LL'-JnL'VI'l.l~1.~1)J~~1n,rrrLVhtiu~ViuLL~..:! LlJl'-Je.J~~1n 

" " n11~m~n..r..:!~~lJl;j~1~1~ClU1~1H'LtI'l.lLL'l.l';l'VI1..:!n1~'fl'flnLLUUe.J~[;]Jinl.,r~1~fUn~~l"l'l.l~n11'V11..:!• 
~1'-J [;]1 L~'fl 1.~ijL'fl m~ 1.~i~ ~~~..:!l"l';l1~~11..:!~11IOlL ~ij'fl'l.l L~ n"1l'fl..:!l"l'l.ltJn~ 1';l~~,,:! LtI'l.lLL'l.l';l'VI1..:!n11 

~OOJ'l.l1~ [;]ii'VIm~~~'fllJll"l~'fl..:!tiUtJ1~ L~'l.l~'l.l1 ~ LtI'l.ltJ1~L'-J"llU(;]'fli..:!l"l~ (;]'fl1.tJ 

2.1 0 .'itJn1'i~'l..J~';l'U';l'i'i(Un'i'i3-JLvJ'!l\h'l,nlL'U~1'U~~!1 
" 

L'l.ln11iir.r'-J l"lf..:!~L 'l.lL11'fl..:! ~'l.l1.~vi1n11~m~t1 n11L1'-J'l.ln11~'fl'l.l "lI'fl..:! ~~ij l"l';l1~Un~ 1'fl..:! 

'VI1..:!n11L~'l.l L'l.ln11L1'-J'l.ln11~'fl'l.ltJ1~411''l.lL~n~ijl"l';l1~Un~1'fl..:!'VI1..:!n11L~'l.l U..:!ijn11~..:!~..:! 

[;]'l.lL'fl..:!U1..:! L"ll'l.l L~'l.l'VI1..:!1.tJ[;]1~~m'l.l~(;]1..:!1L'l.lLNL1'-J'l.l n11Lejfe.J~[;]Jinl.,r LL~~~'l.l1L~ij'fl'l.ll"l'l.l 
, " I 

tJn~..r';l1.tJ LL(;]U..:!l"l..:!;jtr'1!~1(;]1..:!1~1nn~n11~L~~1;jLnmtiUn11'fi1'l.l~UClJ"ll'l.l~LU1~~1'V1'-J L'l.l 

n11iir.r'-J~..:! 1.~vi1 n11~OOJ'l.l1 Ll"l1'fl..:! L~l~..rn~~m 1L1'-J'l.l~U ClJ"ll'l.l~ LU1~~1 'VI'-J Jl1'-JL~ n 1'flU LL~..:! 

'VI~~~1~~Ul"l';l1~Un~1'f)..:!'VI1..:!n11L~'l.l n111'lJlLL~~tJ1~Lij'l.ll"l';l1~~1~11ClL'l.ln11~'fl..:!L~'l.l LL~~ 

n11L1'-J'l.ln11~'fl'l.l~UClJ"ll'l.l~LU1~~1'V1'-J LL~~L~'fl~L'-J..:!tiutif';lLLtJ1~'l.l1L'l.ln11~n~~..:!n1'flun11iir.r'-J 
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... ........ .... .........
 
LLU1f1"'''Ln!l1m.J~''a.lfl11a.1 u 

• C$ 

\In''''ifl~''1~m'L lIIU 

- f'I'"l'l2.Jun'Viitl-l'V1'1,m'WL~'W 

- ~m~ru~'V1'1-l~11I'i'V1mLLfl~'Vi~~m'12.J 

"iI'el-l L~n~;jtfty'VI'l'V1'1-lm1L~'W 

.... .... cv.... .....,,. 
LLU1PI""Ln!l1n\J,,'1Pln'i'ia.lm''i\Jzm'L'!lU 

"!I'l!'iIU::L\J'fi ftL"!I 

- 'Vi~~m'12.Jm1LflWlltl-lL~nUn'Viitl-l'V1'1-lm1L~'W1'W 

LN L1u'W~tl'Wf'I'W11I'IU'el(;l 

- m1L"l1tyL~ULl1ILLfl~~~'W'In'l'1"i1tl-l 
...... .. 

- m1L"iIU'Wtln~1LU1flfl 

- ~tlm1L1u'Wm1fl'el'W~'1'V1fu L~n~il f'I'"l'l2.Jun'Vii'el-l 

L~n 

'V1'I-lm1L~'W 

r-------- 
~'"l LLU1f'1'"lUf'j2.J 

CV _I " .....
~t\.Ifi n'l!tt\.l::1J'iZ'il1n"i( ~"a.I PI'J1a.1 

• C$ 

\J n""ifl.:l"1·m1"iLlIIU)
 

- JJiJ'VI~-l LLfl~U1~~'Jm1ru1'W'1l~ 111
 
>

(L'ViPl, mu . 1~~U-n'Wb1U'W LLfl:::1~~U• 
f'I'"l'l2.J~m1'V1'1-lm1L~'W) 

Clrt. .... cv cv ..........
 
LLU1PI""Ln!l1n\Jn1~(;lIU1LPI"ifl.:l L~"ia.l"n'l!t::m"i 

Li!lu"!I'!J'iIU::L\J "ififtL"!I 

- l~h'Wm1L1U'W'ViUt1.!'1l'W~LU1flfl1'V1U 

- ~'1'Wf'I'"l'l2.J~2.J~'Wfinu~(;l~'"l'Wm11if-l'l'W 
, , 

- ~'1'WU1~Lurll'W1.jffl'1lUVi Lnm;]'el-lnUm1L1U'W 

'ViUt1.!'1l'W~LU1flfl1'V1U 
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1.1 1:::~1J ~':l1~1JnYl1'el\l
 

'V11\1n11L~'W (LLtJ\I'el'elmU'W 5
 • 
1:::~1J) 

I 
... <If ..l ... oCllo iii' .t:=II.t:=II 

LLfl:::Yl~ [;lm1~~'el\l L(Jln'V1~ Yl~[;lm1~~'el\lL(Jln'V1~ • 
ifC'jJ V11'V11·.:Jn1n ~ 'W ifC'jJVl1'V11\1 n11L~'W 

- n11L'"l1C'jJL~1JL[;lLLfl::: 

~lijJ'W1n11~'el\l L~ n1.'W~h'W • 

..
 
2.1 Yl~~m1~n1n~'W~'el\l
 

<If I <If

L~n1JnYl1'el\l'V11\1 n1 n~'W1.'W L(Jl n1JnYl1'el\l'V11\1n11LV1'W •
L'i!l'U LN ~~'W~'el'W~'W[;l11J'el(Jl 1.'WLN 11~'W~'el'W~'W[;l11J'el(Jl 

ow !I
IV 

W'!I'U~... 
L\.1'1'" ft1'V1!1 • 

•
 
•
 

• 
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.... 
LLU1fllJl 

" ... ... "'" 3.01'l'nIJUU1 3.1 (;)1'l.ln11L1!.J'l.l~!.J'lJ"ll'l.l:::
 

... ....
 
Oi ...Lfl'lil.:lL-..nl Vl1,m1 1L'VI 'l.l~1 ~11t'1 L1!.J 'l.lL1J1~~1V1!.J 

~ U'lJ"ll 'l.l::: L1J 1~ ~1 VI !.JUI.. • • •L'l!lU 
Loif'l11il ~ 1 mL ~ ::: 1 'J (;) L1'J 

, 
CII '" 0'" .Q

Lnm".ll'el,m1Jn'ln1!.J'l.l
 
,


.:II Q Go' .Q

~U'lJ"ll'l.l::: b1J1~~1V1!.J LM'el\l LM~Vln~:::n'l1L1!.J'l.l 

~ U'lJ"ll'l.l::: L1J1~ ~1 VI!.J1 'l.l • • • 
~1'l.l~1:::L!.J"ll'l.lL'~'el!.J1~ 

3.3 ~1'l.l1"1'J1~i~~'l.lfin1J 
Oi ...

i(;)~'J'l.ln'lJ'1'\l1'l.l Vl1\1n'ln'VI'l.l~ 1"1';11 ~ ~::: (;)'J n 

1'l.ln 111'\11'l.l L1"11'el\l L~1~ 
... ... ... 

VI n~:::n 11L1!.J 'l.l~!.J 'lJ"ll'l.l::: • • • 
L1J 1~ ~1 VI!.J ~'el (;) 1"1 ~'el\l n1J 

i(;)~'J'l.l~' 



...
 
'U'Vl'Vl 3 

~fim1m1~1Lil'l.lm1~4'fJL~!lL~~;)!l'-l~~~!l\lm1~nM1 ~!l(;ll"l~!l\lnu1'(;1Clu1:;~\ll"l ~!l 
'" q 

.eM cv ..I oCllCV .Q cv !"1 .-lAo 
LVi!lm 1Vi OOJ'l.l1 Ll"l1!l\l L~1'-l'vtn~:;m1L1fJ'l.lVifJqj"ll'l.l:;LU1~~ ~VlfJ LL~:;LVi!l L!l!l!l1'l.l'dfJ l"l'd 1'-l~:;(;l'd n 

L'l.ln 11~nM1'l.l!l n L'd~"1 L'1fJ 'l.lL~nu L~n IOl:;L~iiL!lm~ m 11J fI ~'l.l(;1'l.lL!l\l LL~ :;hJ~1 L1j'l.l~!l\l!l~ nu 

l"ll~~!l'l.l(;1~!l(;l L'd ~ 1L~ '-ll"l'd1'-l-n1'l.l1qjL'l.ln 11L1fJ'l.lVi~ qj"ll'l.l:; LU1~~1VlfJ ~'1!l~'d 'l.l~'l.l1~ L~fJ'd ;)!l\l 
... 

~1'-l11Cl~tUU1:;L~'l.lL'l.lm~~nM1 ~\I(;]!lLUi1 
... I 

n11~4'fJi1,.]\I LtJ'l.l~ n~1 L'l.lU1:; L~'l.l~~n ~!l n11~OOJ'l.l1 Ll"l'1!l\l L~1'-l~ nM:;n11L'1fJ'l.l
q 

I ... 

Vi~qj"ll'l.l:;LU1~~1VlfJ ~'dLbu1V1;j1m1~nM1L'l.lU1:;L~'l.li1L~LLfi~1'l.lm1L'1fJ'l.lVi~qj"ll'l.l:;LU1~~ 

LVlfJ ~1'l.lU1:;LfJ"ll'l.l'ojf~!lfJ~L~m;)!l\lnUm1L1fJ'l.lVi~qj"ll'l.l:;LU1~~1VlfJ LL~:;~1'l.ll"l'd1'-l~'-l~'l.lfinu 
I I II " " 

~(;l~'d'l.lm1Lojf\l1'l.l LYl!lLm~;)!l2oJ~L'l.lU1:;L~'l.l~~nVlL1j'l.l~(;lU1:;~\ll"l"1l!l\lm1~nM1l"lf\li1 (;]!lLUi1 

lOl:;mh'dL'l.l11fJ~:;L~fJ (;l"1l!l'l LL(;]~:;i'd;)!l 

" " " I I I 

m1~4'fJL'l.ll"lf\li1iii'l.l(;1!l'l.lL'l.lm1~4'fJ VI,.]\I LtJ'l.lLYl!lm1~ OOJ'l.l1 Ll"l'1!l\l L~1'-l~nM:;m1L1fJ'l.l 
q 

.... !"l .eli .r 0 "I ~ ... "I......... ~ ...
VifJ qj"ll'l.l:;LU1~~ ~VlfJ LL~:;LVi!l L!l!l!l1'l.l'dfJ l"l')1'-l~:;(;l'd n ~'l.lm1P'1nM1'l.l!ln L'd~1 L1fJ'l.l ~~nu L(;lnlOl:; ~(;l 

iiL!ln 1~m11Jn ~'l.l(;1'l.lL!l\l LL~ :;L,.]~1 L1j'l.l~!l\l!l~ nUl"ll~~!l'l.l(;1~!l (;l L'd~1 L~'-ll"l'd1'-l-n1'l.l1 qjL'l.lm1 
... ... 

L1fJ'l.lVi~qj"ll'l.l:;LU1~~1VlfJ L'l.lm1~4'fJii~1~ULL~:;i'l.l(;1!l'l.lm1u~mim1~\I(;]!lLUi1 
~ ~ -k.,

1. '!IUlJlilUn1,,..nti1L1.Jil.:lIJlU 

1.1 ~nM1~n'f/'ru:;l"l'd1'-lUnVi1!l\lVl1\1m1L\4'l.l 

1.2 ~n~ru:;Vl1\1~(;1~VlmLL~:;Vi~~m1'-l"1l!l\lL~n~iitrqj~1Vl1\1mn\4'l.l 

1.3 mnIOl1qjL~UL(;1LL~:;~00J'l.l1m1"11!l\lL~n 
~ ~ .... .. 

2. '!IUlJlilUn1',.. nti1 LLU~f1IJ1LLfi::'VI"till 

2.1 ~nM1 LL'l.l'd ~ (;l~ L~fJ'dnUVi~~ n11'-lm1L~'l.l"1l!l\l L~nUnVi1!l\lVl1\1m1L\4'l.lL 'l.l 

LN L1fJ'l.l~!l'l.ll"l'l.l(;11U!l(;l 

2.2 ~n~LL'l.l'd~(;l~L~fJ'dnUm1L1fJ'l.l"1l!l\lL~nUnVi1!l\lVl1\1m1L\4'l.lLL~:;~~n~(;11 
'" 
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~ ...	 ..l..l........... .,.

2.5 P'ln~LL'l.l'dIil(;lVlLmJlJntJn11L"1I!.J'l.l'elm~ntJ1~~ 

a- .......	 81 ... ..,
 
3. 'II"~ LfI''i)~t1'i) It'Un,,'J'"!I 

3.1 'el'elmLtJtJLb~::~(;lvi1LLtJtJVI(;l~'eltJ 

3.2 'el'elnLLtJtJL~i~''el..:lL~1'-Jin'M::n11I1!.J'l.l'V'l~ry''.ll'l.l::LtJ1~~1V1!.J 
... '" '" 3.3 L"1I!.J'l.lLLtJtJbL~::~n..:lj;l'l.lLLtJtJ 

~	 a a
4. 'JI'UlJ'l'i)'Un"Ln1.J'iI'i)t1ft... 

4.1	 ~'eltJm'-Joif'el2qj~~IJ'l.l1JIilIil~"1I'el..:l~V1(;l~'eltJ
 

'" ....... ~
 4.2 V1(;l~'eltJ(;l1'l.ln11L~·!.J'l.l'V'l!.Jry".ll'l.l::LtJ1~~~V1!.J 

I I 

'" .1 ?	 n'" ...... "'.... ....... ~
 4.3 V1(;l~'eltJ(;l1'l.llJ1::~!.J".ll'l.l".ll~'el!.JVlLnm"1l'el..:lntJn1n1!.J'l.l'V'l!.Jry".ll'l.l::LtJ1~~~V1!.J 

4.4 V1(;l~'eltJ~1'l.l1il1J1'-J~'-J'ti'l.lfintJ~(;l~IJ'l.ln11tejf..:l1'l.l 

.Q."I;' '"5.1 n11IJLIil11::'VI"1I'el2qj~~m'l.l::"1I'el..:l~V1(;l~'eltJ 

5.2 n11iiLIil11::ioif'el2qj~~1'l.ln11I1!.J'l.l'V'l~ry".ll'l.l::LtJ1~~1V1!.J 

5.3 n11ii LIil11 ::ioif'el2qj ~ ~1'l.ltl1::L!.J".ll'l.l1 ejf~'el!.J~ L~!.J lJoif'el..:lntJn11I1!.J'l.l'V'l~ ry".ll'l.l::LtJ1~i 

5.4 n11ii LIil11 ::ioif'el2qj~ ~1'l.l1il1J 1'-J ~'-J'ti'l.lfintJ~ (;l~1J'l.ln11 t ejf..:l1'l.l 

~ AI a
6. 'iI 'U lJ'l'i) 'Un,,'11''lJ LLft~'iI 'i) L'II 'U'i) LL'U~• 

6.1 oif'el2qj~n11'ti OOJ'l.l1 LIil1'el..:l L~1'-Jin'M::n11I1!.J'l.l'V'l~ry".ll'l.l::LtJ1~~1V1!.J 
,	 I I 

6.2 oif'el~1n(;lVl'V'ltJ LL~::L~'l.l'elLL'l.l::t'l.ln11~n~vhnmoif'el..:lt'l.l'el'l.l11illJ1 
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I Q,I.aI Q Q,I ... Q,I !It I 
I n 1"iCW r;A.I 'LA1 Lfl"i'el.:J L~ "i3J\'InCJ!t~n1 "iL"i!l 'LAVUI nJ 'li'LA~ L\J "i~ ~ It\'I !I I 

QII I 
I I 
L ~I I 

"~ ""'I,, 0 

..nnm1I"lmnLL~::::1".l'lJ1".l~":lJ'fl~~LU'fl..:!(;JU U"l~"l 

rh~u~uC1J~"l~,j"l~"l~4't1 

o i-'': iI cv cv .. 

V1"lm11".l'lJ1".l~":lJ'fl~~L'lJ'fl..:!(;Jun'lJm1Vi IijJU'"1 Lfil1'fl..:! 

L~1~~n'tt::::m1L1t1UViuru"llU::::L'lJ1~~1V1t1 

rh~u~u~4't1 LL~::::tJ1::::L~um1~ IijJU"l Lfil1'fl..:! L~l~ 

~n'tt::::m1L1t1UViuC1J"llU::::L'lJ1~~1V1t1 

I---------------------J---------------- 
I Lfh..l'li'il3J'Rt61!ln1'l'VItJI'lf'iltJntJnti3J~'J'il!h.:l - - - - -  II 

u • 

I Il Ylt'lMUn11\W'W V1111~f.l'lJU1::tfJ"lI'W1f~f.lfJ~t~mff.l~ri'lJ V1111~f.l1Jfl'l13.Jfl3.J~'Wlfri'lJ I 

I V1!ity"ll'W::L'lJffifl m1~'WV1!ity"ll'W::\1Jffi~1YlfJ fl"'~'ltm11'tf~1'W 
I .JIL____ _ 

II 
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3.2 na2Jtlf:;"JI1n'iLL'a~na2J9i';ltl!h.:s

"' "' "' L'Wm1~~tll"lf~u1~LL1J\ln~),JtJ1~"Jl1nnL~::n~),J~lultl1\1 ~\IU 

n~2JFl'U.wn1'i;1"111~,J'i~~1'V1.2J~~'VI1.:sn1'iL~'U l"l'W~~'YL~tlmn\1'WLL(;]6\1~1),J11f.1'fh'W 

~m~t1~ ),J'tf~"JlmtlL 'VI qj1~ 'VI'1'el ~'el\lL -ifLL~'W"Jltl1tl'fh'W 1~~'U l"l,)1),J~m1Vl1\1mn \1'W1~~'U 1 

1~~'Ul"l,)1),J-n(;l LIil'W"Jl'el~~1tl[;11~~~~(;l Ld'elL-ifLL~'Wfi11),J (;l1 6/18 'VI'1'el 20/70 LL~~1~~'Ul"l,)1),J 

~m1Vl1\1m1L\1'W1~~'U 2 1~~'Ul"l,)1),J-n(;lLIil'W"Jl'el\l~1tl[;l1~~~~(;lLd'elL-ifLL~'Wfi11),J(;l1 6/60 'VI'1'el 
q 

20/200 l"l'W~ ~ 'Y L~tl n1n\1'W),J1 nlil'W~'el~~'el'WL ,",'fi1'W~m~t1L'U 1~ ~'VI'1'elL~fin 11Vl'~ LVltJ'VI'1'el 

mJ'WL~tl~ 1~~1J l"l,)1),J~ m1Vl1\1m1L\1'W1~~'U 3 1::~'U l"l')1),J-n(;l LIil'W"Jl'el~~1tllJl1~~~~ (;l Ld'elL-if 

I ... IV.-. cr cv cv cv 
LL')'Wfi11),J(;l1 3/60 'VI1'el 20/400 1~(;l'Ul"l,)1),JYm11Vl1\1mn'VI'W1~(;l'U 4 1~(;l'Ul"l,)1),J"Jl~LIil'W"Jl'el\l 

~1tllJl1~~~~~Ld'elL-ifLL~'Wn11),J~1 1/60 'VI'1'el 5/300 LL~~1~~'Ul"l,)1),J~m1Vl1\1m1L\1'W1~~'U 5 
q 

1il1ntJ1~"Jl1nnL~~n~),J~,)'eltl1\1 1~ L~'elnn~),J ~,)'eltl1\11il1 nLN L1tl'W~'el'Wl"l'W[;l1'U'el(;In i\l LVlYi 

LU'W~,) LLVl'W"Jl'tl\l ~~ij l"l')1),J'UnYi 1'el\lVl1~ n 11),J'el\l L;i'el~1il1n LU'W~ f.11'W~~ ijn11L1tl'Wn11~'el'W~m~t1 
I I I if 

L'U 1~ ~Vl ijtJ1~"Jl1 n 1Vl'VI~1 n'VI~1tl L(;ltl'Vi1n 11L~'el nVl (;l~'el'U Ll"l'1'tl\l~'elrl'U n~),J ~,)'eltl1~vi\l'VI),J (;l 

~1'W,)'W 9 l"l'W 

3.3 LFlltl.:siitlm"JI''Un1'i~{!1 
'" ... .. iI. ... IV3.3.1 n1'i~'i1.:sLFl'i'fl.:s2Jtl 'Un1'i';l~!1 

Ll"l1'el\l~'tl ~'el n11~fijJ'W1 Ll"l1'tl\l L~1),Jvin~~m1L'1tl'WYi6 'Y"Jl'W~L'U1~~1 Vltl L(;ltl m1 

~'el'U f.11),J LL~~Vl (;l~'el'U rl'U ~~ij l"l')1),J'U nYi1'el\lVl1\1 mn\1'W~ Lu'Wn~),J ~,)'eltl1\1 L~tlL -ifLL'U'UVl (;l~'el'U 
~ q 

"' L(;ltlLL1J~ LtI'W 2 i');)'el ~\1 (;]'elLtJU 

1. m1Vl~~'el'U~1'Wm1L1tl'WYi6'U"Jl'W~L'U1~~1Vltl L(;'ltlLLtJn'el'elmu'W 3 ~')'Wtl'eltl ~'el 
I I 

ClI 1I'.eII Q"I ~ 

lJI'el'WVl 1 ~f.11'W~"Jl'tl~~Vl(;l~'el'U LYi'elVl11'U LYill'l, 'el1~ LL~~1::~'Um1I"ln~ 
I 

.lClII iI' ClII cv !"'t cv 
lJI'el'WVl 2 n11Vl(;l~'el'U~1'Wmn1tl'WYitl'U"Jl'W~L'U1~~ ~Vltl ~m~tn.l~LL'U'UVl~~'el'U 

.!"I 1- 1'1.... • F.!'" '"'"'......... .. _ I ..
LlJ'W lJ ~'WL"Jl~mnlJ1tl'ULVltl'U 1~'VI,)1~~1'W"Jl1tl),J'el l"l'el mn1tl'W1il1nn1~~1~L'U1~~LL~~'f.JlJn1n.l 
I I 

.ell iI' .4 4 ClI <j' 'Iii' 4 A CV ClII cv !"t a 
'el'W1 LL~~(;l1'W"Jl,)1),J'el l"l'el m1L1tl'W ~(;ltl I."JlLl"l1'el\l L~1),JVln~~m1L1tl'WYitl'U"Jl'W~L'U1~~ ~Vltl ),J~ Ln~ 

1~~'U l"l,) 1 ),JUtl),J ~1'W~:: 5 1~~'U L(;ltlL,",n~),J ~,)'eltl1~Vl ~~'el~Lon Ll"l1'el~ L~1),Jvi n~~n 11L'1tl'W 
q 

... !i1"'
Yitl'Y"Jl'W~L'U1~~~Vltl[;l'WLL1J'lJ 
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"'l1n l'11n'l~ 3.1 LLtJtJ'VI "J~'fItJn1\n..l"J t'"~::~tJlOl'J1~ ~ "JL~um ~C1t1U"'l1n n ~::(;11'M 

LtJ ~fl 'LLfl ::~1.J n ~nr~U1'f1~tU~'J Lfl"1l 1-5 ~1Uen1t1ij'fl LLfl ::~::~tJ 1Ol'J1~ ~ "J L~um ~L1t1UL"Jtlten 

L1Ol1'f1 'I L~1~ 'Vin'M:: n 1 ~ L1t1 U ~ un 1".11 u:: LtJ ~fl fl1'V1 tI 'fI tJtU~'J Lfl "11 1-5 ~ 1 U"1I 'J 1 ij 'fI t '" ~ l'1'f1 tJ.~ ~ ~ ., 
LLtJtJ'VI "J~'fItJ L~'fI n ~::~tJ ~'J bfl"1ll'11~ 1Ol'J1~ ~"J L~U~1 nU'fltl ~1 nillOl'J1~~ "J L~u'Vi'l~'fI'IJ11~ L'V11 nut," 

Vi1L1Ol1'f1'1~~1t1tu'll'fl'll'1Nnfl1'1~~~1mfl"1l0 
I I 

l'1'f1UVl 3 ;r'elL~U'flLLU::L~~L~~ 

2. m~'VI "J~'fItJ ~1um~ t en'l1UL1Ol1'f1'1 L~1~'Vi n'M::m ~C1t1U~U'kJ".IIU::LtJ~flfl1'VIti L"JtI 

LLtln'fl'flmtlu 4 ~'JutJ'fIti ~'fI 

Vi1'11U L~'fItentum~LmtltJLVltltJ;r'fl~fltum~~4'tI 
~ 

l'1'f1U~ 2 m~'VI"J~'fItJ~1UlOl'J1~~~-A'"ufintJ~"J~'JUm~ten-:l1U 

I I 

l'1'f1UVl 4 ;r'elL~U'flLLU::L~~L~~ 

L~'fItm~;r'fl2Jfl m ~-A'"OOJU1 L1Ol1'f1-:1 L~1~'Vin'M::m ~C1t1U~U'kJ".IIU::LtJ~flfl1'VIti tum ~~4'tl1~ 
o
U1e.Jf

"" 
lm~'VI"J~'fItJ ~1'J blOl~

or.,
'1::~"1I'fI2

"'i'.1
Jfl "J'JtJ ~lJ~LLn~~ SPSS ~

" 
1"11'f1

.1"
~tlJ"1I'fI2Jfl~mU::"1I'fI-:I 

" 
~'VI"J~'fItJ , 

" "lI "" ~"" %. "" or"" % ,J, "I" " "J1um ~L~tlU~tI'lJ".IIU::LtJ~flfl~'VIti , "1I'fI2Jfl (;l1UlOl'J1~~~~UfintJ~ "J~'Jum~ ~".II-:l1U LLfl::"1I'fI2Jfl 

~1Ul.J~:: Ltl ".II u1,~'fItI~ L~tI'J;r'fl-:l ntJ m ~L1t1u~u'lJ".IIU:: LtJ~flfl1 'VIti ~ "JVl1 tI"'l ::Vi1 m ~'J1-:1Utl L~-:I 

l.J~::4'mf (Empirical Generalization) ~tl.J LLfl::;r'flL~U'fILLU::lJl1-:11 
... ..

3.3.2 n1'ilJl'i';l~~'iI'U LfI'i'il.:l3..l'il 
., I I 

1. t um~~4'tlU~4'tlVi1 m~l'1~'J"'l~'fItJlOl'J1~ LVltI-:ll'1N"1I'fI-:I L1Ol1'f1-:1ij'fl~4'tlL"JtI m~t-n::ifi 

Face Validity L(;ltl'fl1~tI~fltl~il"'l"1l'fl-:l~L~m".ll1'lJ~1'f1~~~'fItJ1L'U~1::L1'f1-:1 (Subject matter 
, ., 

Speciallisis) L(;ltlVi1m~l'1~'J"'l~'fItJlOl'J1~LVltI-:ll'1Nl'11~Lil'fl~1 (Content Validity) L"Jtlm~~1rl1 



55
 

~'Jlill"l':l12-J~'tl~I"l~'fl..:!1~,"~1..:!.;r'fl~1Cl12-JnU~~~m'12-J (IOC) L~tJn11U1LI"l1'tl..:!il'tl~~~1..:!~'lJhJ1.'" 

~L~m'Jl1'lJtil1nLNL1tJ'lJ~'tl'lJ1"l'lJ1JI1U'fl~n~..:!LVI~~1'lJ':l'lJ 3 VI1'lJ ~til11ru1rl..:!I"l':l12-JL~'lJ 
" 2. ,"~..:!til1 nU'lJW3~tJ\~1':lU1':l2-J~1 LL'lJ~U1til1 n ~VlNI"l rul) jijj2-J1~til11ru1~1 LU'lJn11 

~ ~ q ~ 

LLnL'!I LLUUU 1~ L;4 'lJ,"1U 1~~ VIfiJl1~ n'tl'lJU1 LLUUU 1~ L;4'lJ\UHL'lJn1nnu1':l'J1':l2-J.;r'tl2o!rl 

c:I AI 

3.4 n"Ln1.JlI'il3Jfi... 
I I ~ ~ 

LL'lJ':lVl1..:!n11LnU.;r'tl2-Jrltil1mI"l1'fl..:!il'flVi1.ft'lJn11~~tJI"l1..:!il LLU..:!'fl'flmU'lJ 3 ~':l'lJ ~'tl 1)
OJ 

o ~ 0 2.1 .cJ Go' __.Q .cJ.Q .t ClII 

Vl1 n111'1mt1 LLrl~~11':ltil "ll'tl2o! rl LntJ':l nUntiln112-J ~~ IJIn112-J LLrl~11 'lJ ,"1 VI Ln ~'!I'lJtil1 nn11L1tJ'lJ 

~U'lJ'Jl'lJ~LU1rlrl1V1tJ 2) .;r~2o!rl L~mnu!Jh'lJn11L1tJ'lJ~U'lJ'Jl'lJ~L'J1rlrl1VltJ LLrl~3) .;r'fl2o!rl L~m nu 

~1'lJ1"l':l12-J~2-J~'lJfinu~~~':l'lJn111.-if..:!1'lJLLrl~~1'lJU1~LtJ'Jl'lJ1elf~'fltJ~L~m.;r'fl..:!nun11L1tJ'lJ~U'lJ'Jl'lJ~ 
I I 

!II 1. 1." ....... '" .... '" !II...... "
 LU1rlrl ~VltJ 'lJn11 'Jl..:!1'lJ'!I'fl..:!LI"l1'fl..:!L~12-JVlmt~n11L1tJ'lJ~tJ'lJ'Jl'lJ~LU1rlrl 'll..:!n11LnU'!I'fl2o!rl~VltJ 

I " " 

~ ':l 'lJVi ~ 12-Jil LU'lJn11LnU.;r'fl2-J rl vi..:!1.'lJU 1~ L~'lJ~1 'lJn11L1tJ 'lJ LLrl ~U1~ L~ 'lJn111U ~~1 'lJn111.elf..:! 1 'lJ 
OJ OJ 

" 
~12-J11mL~~..:!11tJrl~LiStJ~n11LriU.;r'fl2-JrlLLrl~~LI"l11~~.;r'fl2-Jrl LLU..:!'fl'flmU'lJ 3 ~':l'lJ ~..:!il ~'tl 

OJ OJ 

1. vi1n11~n~1LLrl~~11':ltil (Study and Survey) .;r'tl2o!rlL~mn'Jntilm'12-J ~~~n112-J 
.~ ..l... J' .... '" !II 'i' % .¥. .. I 

LLrl~u 'lJ,"1V1 Ln ~'!I'lJtil1 nn11L1tJ'lJ~tJ 'lJ'Jl'lJ~LU1rlrl ~VltJ ~~tJn11~..:! Ln IJI ~2-JJl1M'ru Cl1tJJl1~ LLrl~ 

... .et.. .cS... All _.cJ.Q .r ".ell .et cr 
til ~U'lJVI n L~'flVl 11UCl..:!rl n~ru~ntil n112-J ~~ (;ln112-J VI Ln ~'!I'lJJl1tJ1. 'lJ'"'tl..:! L1tJ'lJ 1':l2-JCl..:!U1~L~'lJ 

11'lJ,"1~ LU'lJ~UM11"l1Ji'fl n11L1tJ'lJ 1.elf LLUU~2-JJl1~rt!L~'flVl 11U~..:! 11tJrl~ LiS tJ ~ 1.'lJLLlJirl ~ntil n112-J 

'" " 
LLrl~~~ ~n112-JViii I:Jrl L"ll'lJ ~1 ~ui'lJIJI'fl'lJ1. 'lJn11Vi11.'lJLLlJirl~ntil n112-J ~1 ~ui'lJ(;l'fl'lJ1. 'lJn11L1tJ'lJ 

~U'lJ'Jl'lJ~LU1rlrl1 VltJ ~ ~Vf1tJPl'fl 1"l':l12-J ~'tl..:!n11LLrl~.;r'fl~1n~ 1.'lJn11L1tJ'lJ~U'lJ'Jl'lJ~ LU1rlrl1VltJ 

n11ti1,"'lJ~~ 1'lJ':l 'lJ'!I'fl..:! m~~2-JJl1~ruLU'lJ\U 1J112-J 1"l':l12-J~ ~~':l n 1.'lJn111.'"1"l':l12-J i':l2-J il'fl'!l'tl..:! LLlJirl ~ 
OJ 

I I 

ell 4 '1 "" ClII ..t":" 0 ,,~.. .4
~Cl1'lJVI til..:! ~~'!I'tl2o!rlVl2-J1til1nn11~2-JJl1M'ru til1'lJ':l'lJ 3 11tJ ~':ltJn11~2-JJl1M'ruLLUULtil1~rln (In

depth interview) U1~n'flUnUn11rl1tJJl1~ L~tJ1.'lJLLlJirl~n1rutil~L.;r1vi1n11~nM'1'flth..:!'IJ'tltJn1ru 
" I I I I 

rl~ 1-2 1"l1..:! LL~':l LLIJiI"l':l12-J~1 LU'lJ LYl'flU1UU~..:! LLnL'!I~..:!Vi ~'fl..:!~til11ru11. 'lJn11L.;r1 Lnu.;r'fl2o!rl L~2-J L~2-J 
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2. L~'fl'VlnU~-:I~n~ru~Yl~~m'1~~iJeJ'Cl (;]'fln11L1tJ'WYlUCY"ll'W~LU1'Cl'Cl1 'VltJ ~-:I"1n11 

LnU;)'fl1J'Cl L~mriu"1n11'Vl t91~'flU~h'Wn11L1tJ'WYlU CY"ll'W~LU1'Cl'Cl1 'VltJ t~ltJt-if L,"i~'fl-:l L~l~";n~~n11 

L1tJ'WYlUCY"ll'W~LU1'Cl'Cl1'VltJ L~'Cl~iJ,j1~L~'W~1m~L~'fl'Vl~~'elU~n~ru~~LL(;ln(;]1-:1ri'W 3 ~'d'W~'fl 

~'JU LL'in LU'Wn11'Vl ~ ~'elU LL'Cl~U'W~ n eJ'Cl L~ 'el~1ntJ 'Cl ~ L~tJ ~ LL'Cl~;)'fl1J'Cl ~ 'd'Wr;;'d"ll'el-:l 

~ m'W~"lI'el-:l eJ'Vl ~~'elU LL'Cl~'flfiu1tJ'i~n11'Vl ~~'flU(;]'eleJ,j1~Lil'W 
~ ~ 

..J .... .:'I i/'" 'i' '1i/i/ '1i/J ....... 
·ft'JU'VI~'!HI Lu'Wn11'Vl ~~'elU~1'Wn1n1tJ'W~~tJ ~~eJ'Vl ~~'elU ~"ll Llil1'fl-:l L~1~'Vl n~~n11 

~ 

L1tJ'WYlUCY"ll'W~LU1'Cl'Cl1'VltJ~'WLLUU n1~'W~'i~n11'Vl~~'flU t~tJt-ifLlil~'el-:l;j'fln11'Vl~~'elU~h'Wn11 
0

L1tJ'WtJ'elmL(;]'Cl~;r'el t~tJiJ r;;'d~t)~ LU'Wn11L,"lil1~1'fl eJlil'dU lil~ r;ILL'Cl ~~-:I Ln (;l~~'W1 ~h'Wn11L1tJ'WLL'Cl~ cu cu q cu cu 
0

(;l'flU ~1 (l1~t~tJiJ,j1~ L~'W~1 (l1~iJ ~n~ru~L 'WLon-:l LmtJU LVltJu~,j m'run1 1L1tJ'W";-:I 2 LLUU 

~h'Wen1mL'Cl~~1'W"lI'd1iJ~ Ln'Cl1~~U lil'd1~iltJ~ ~1'W'Cl~ 5 1~~U LL'J'J~'el'Jm~n1~'W~L,"1~~'J lil'd1~ 

~~L~'Wn11L1tJ'WiOl1nm'~~1~LU1'Cl~LL'Cl~~,jm'nli'W1'el~ L'Wr;;'dL'Cl"ll 1-5 ~1'Wen1tJ;j'el LL'Cl~1~~U 

lil'd1~~ ~ L~'Wn11L1tJ'Wt~tJH' Llil~'el-:l L~l~";n~~n1n1tJ'WYlUCY"ll'W~LU1'Cl~ 'VltJ'el~L'Wr;;'d L'Cl"ll 1-5 ~1'W 
0

"lI'J1;j'elL~~(;l'elULLUU'Vl~~'elUL~'elm'~~Ur;;'JL'Cl"ll(;l1~lil'J1~~~L~'W~1nU'fltJ ~1niJlil'J1~~~L~'W";-:I 

~'el-:l1l1YlL'Vhri'WL,""1Llil~'el-:l~~1tJL'W"l!'fl-:l(;lNn'Cl1-:1~~~1m'Cl"ll 0 (~-:I(;l111-:1~ 3.2) LU'WLlil~'el-:l;j'elL'W 

n11'Vl ~'Cl'el-:ln1n1tJ'W ~1'elf1'J1~~~ L~'W"lI'el-:ln~~r;;'J'eltJ1-:1~ d:J'Wr;;'J LL 'Vl'W"lI'el-:l,j1~"ll1m' t~tJ"1n11• 
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.r'l.l~~ 1 ~'JL~..:lLtI'I.lL'J~11 L~!l'l.l (~..:lll1~~ 3.3) ~..:l~~n~cu~LtI'I.l't'l.lL~..:lLmtJULVltJun1~iStJ'I.l'"l1n 

m~~1~LU~~~LL~~~tJmnr~'I.l1lil'JU~n'l.lhJ(~..:lll1~~ 3.4) LL~~'t~lill~1!l~lil'JUfiJ~~LL~~~..:lLnj;] 

~~!l~ n1J j;]!lU mJU'Vl~~!l..:l L~!l'Vl n'J~..:l n1~'Vl ~~!lU~h'l.ln1 ~iStJ'I.l~UCY"ll'l.l~LU~~~1'VltJ LL~'J,j1 ~~ 

~t~~1~Lliln~tf~'JtJLtJnLm'~~~~ SPSS - Statistic Package for the Social Science 

.J" '" ~.Q Q,.I

i'4'J'U'VI~1JJ "lI!lL~'I.l!lLL'I.l~L~~Lj;]~~~..:l'"l1nn1~'Vl~~!lU 

," , 
ll1~Vl3.3 LL~~..:l-n'l.ll?1!l'l.ln1~iStJ'I.l'"l1mlil1!l..:lL~1~vin~~n1~iStJ'I.l~u,\!"ll'l.l~LU~~~1'VltJ 

3. .yhn1~'Vl~~!lU~1'1.llil'J1~~~~'I.lfinu~~~'J'I.ln1~'t;r..:l1'1.lLL~~~1'1.ltJ~~LtJ"ll'l.l1;r~!ltJ~ 

L~tJ'Ji!l..:lnun1~iStJ'I.l~U ,\!"ll'l.l~LU~~~1'VltJ 't'I.ln1~'t;r..:l1'1.l"1l!l..:lLlil1!l..:l L~1~vi n~~n1n1tJ'I.l~U ,\!"ll'l.l~ 

LU~~~1'VltJ LL~~~tJ~~L~'I.l~1m~L~!l'Vl~~!lU~n~CU~~LL[;lnj;]1..:ln'l.l3 ~'J'I.l~!l 

~'J'U LL'ln LtI'I.ln1~'Vl ~~!lU LL~ ~,r'l.lVi n ~ ~ L~!l~1~1tJ~ ~ L~tJ ~ LL~~i!l~.. ~ ~'J'I.l~'J"1I!l..:l 
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lIlJ'U;l.'iI~ LnLJm~'VIlJl~'fltJ~1'1.ln'WL -if-.11'1.l"lJ'fl-.1 Ll"i;''fl-.1 LlJltlL~ ~'VIlJl~'fltJL -ifLl"l1'fl-.1 L~~~ 
" ~m~::m~crtl'l.lY'l6'lJ'll'l.l::L'J~f-l~'VItlL"ll'l.lL~mntJm~'VIlJl~'fltJ~1'1.lm~L1t1'1.l LlJltlil~'J;l1'lJlLU'I.lm~ 

L~ l"ln~1'fl ~l"l'JtJ l"l~ lJl LLf-li-.1l,n j;J LLf-l::j;J'fltJ ~1 Cl1~ LlJltliltJ~::L~'I.l~'fltJCl1~ l"l'J1~;)lJl L~'I.lj;]'flm~L-if-.11'1.l 
ClJ ClJ q ClJ 

Ll"l1'fl-.1 L~~~~n~::m~crm,\Y'l6 'lJ'll'l.l:: LtJ~f-lf-lL'VIti L~'fl~1 e.J f-l ~1'1.ll"l'J1~i~~'I.lfintJi lJl~'J'I.ln 1~L-if 
I I I

" tJ 'i' ~ " ...... ".., ....., !'l" 0 ... ~ " 
-.11'1.lLLf-l::lJl1'1.l ~:: ~tI'll'l.l ~'ll~~'fltl'VI Lntl'J"lJ'fl-.1 ntJm ~L~tI'I.lY'ltI 'lJ'll'l.l:: LtJ~f-l f-l ~ 'VI tI LLf-l 'J'I.l"1 e.J f-lVI ~lJl~1 

'i)Ll"l~1::,r~'JtlLtJ~LLn1~~Ci~ SPSS - Statistic Package for the Social Science 

-J'" '" ~A'"·"lJ'U".13-1 "l1tlL~'I.l'fl LL'I.l:;LY'l~ Lj;J~~f-l-.1"1 n m~'VIlJl~'fltJ 

... ...,
3.5 n1'llJ Lf'I"~""'D'iI\lfi 

" " " 
L'I.lm~'i)Ll"l~1::,r;r~~f-l"lJ'fl-.1m~'i)4'tI l"lr-.1il ~1~1~mLtJ-.1f'l.lj;J'fl'l.lm~'i) Ll"ln::'\f'fl'fln LU'I.l 2 

..," .., ..." 
"l1'1.lj;J'fl'l.llJl-.1'1.l 

1. m~'i)Ll"l~1::,r;r'fllqjf-l"1nm~i~fl1"ftnrLLf-l::m~'VIlJl~'fltJ"1mLtJtJ'VIlJl~'fltJ'lJlL~mn'l.l LlJltl 

v'hm~~'JtJ~'J~;r'fl~f-lLLf-l::tl~::~'Jf-l e.Jf-l LlJltlL-nLtJ~LLn~~'VI1-.1~Ci~ SPSS - Statistic Package for 

the Social Science LLf-l::Ltl'l.lm~L-if~Ci~m~Y'l~~nJ'I.l1L'I.l~'fl-.1"lJ'fl-.1LLj;]f-l::~'J'I.lL'I.llh4'tI~1'1.lj;]1-.11~ 
, I " 

~-.1 e.Jf-l j;]'flm~rtJlLLf-l:;~ j;J'i)'VI1:J1~Viil e.Jf-l j;]'fl ~Viill"l'J1~tJ nY'l i'fl-.1 'VI1-.1m ~~'fl-.1 L~'I.l ~-.1il 

1.1 LY'lPl 'fl1!J ~:;~tJm~~n"ft1 LLf-l::tJ~::~tJm~nrvi1-.11'1.l \h;r'fl~f-l~1~~1 

tJ~:;~'Jf-le.Jf-l ~1l"l1l"l'J1~~(Frequency) LLf-l::l"l11'fltlf-l:; L~'flU1;r'fl~f-l~1~~1~"'LL'I.ln 

1.2 m~'i)Ll"l~1:;~f;r'fl~f-l~1'1.lm~crtl'l.lY'l6n1'll'l.l::LtJ~f-lf-lL'VIti U1;r'fl~f-l~"1mLtJtJ'VIlJl~'fltJ
~ .~ ~ 

~1tJ~:;~'Jf-le.Jf-l~'JtlLtJ~LLn~~ SPSS - Statistic Package for the Social Science L~'fl~1l"l1L'U~tI 

"lJ'fl-.1~::~tJ l"l'J1~iltl~ L'I.ltJ~::: L~'I.ll"l'J 1~ LLj;Jn j;]1-.1 ~1'1.lm ~crtl'l.lY'l6 ClJ'll'l.l:: LtJ~f-l f-lL'VItI~ ill"l'J 1~;) lJl L~'I.l 

~1n~~lJl LLf-l::,J~::L~'I.ll"l'J1~1 LLj;Jn j;]1-.1L'I.lL1'fl-.1~n~nJ::"lJ'fl-.1~1'1.lm~L1t1'1.l 'i)Ll"ln::,r;r'fl~f-l L'I.lLLj;]f-l::. ~ 

tr,,4'tI vi1 m ~'VIlJl~'fltJ l"l'Jrl~ LLj;Jn j;]1-.1~::~~1-.1l"l1 L'U~tI~::~tJ l"l'J1~;) lJl ntJn~~ ~'J'fl£h-.1 LLj;]f-l::n~~ 

LlJltlL'"l"ll~~'fl'l.lLU'I.l~tJ~:; LiJ 'I.l ~4'tll~ LLtJ ~l"l1l"l'J 1~ l"l 'J1 ~;) lJl L~'I.l~1'1.ln 1 ~crtl'l.lY'l6ClJ'll'l.l:: LtJ~f-l ~ 

1'VIti LL'VI'I.ll"l1~:: ~tJ l"l'J1~ ;)lJll,~'I.ln 1~crtl'l.l"1nn~:: lJl1"ftL'J~f-l~LLf-l::~tJ n~~'I.l1( ~1'1.l-if1t1) ~'J tI ~'J Lf-l"lJ 

0-5 LL'VI'I.ll"l1~::~tJl"l'J1~;)lJlL~'I.lm~L1t1'1.lLlJltlL-ifLl"l1'fl-.1 L~~~~n"ft:;m~L1t1'1.lY'l6 ClJ'll'l.l:;LtJ~f-lf-l1 'VIti 

" (~1'1.l"lJ'J1)~'JtI~'JLf-l"lJ 6-11 ~-.1il 
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11 o 2 3 4 5 6 7 8 9 10 

... .... Q, c::r 81 Q, .. 

Ul1"l1.:lVl 3.2 LLM1\l~Ln~1:::~l'tJfOl'J'UJfOlj;lL~'l.l~'l.lm1'JLfOln:::~eJ~ 

~ , 
1) 1:::~l.JfOl'J"l),J~j;lL~'l.l~\Im1IStI'l.lfOl"lnn1:::j;l"l~L1.J1~~LL~:::~tJn1M'l.l1 LL~:::m1 

IStI'l.lLj;ltlHi'LfOl1'el\l L~~),J~ n~:::m 1IStI'l.lViU'kl"ll'l.l::: L1.J1~~1 'VIti 

1:::~~"l\l 5-6 H1LLri L'Vhn'l.l 
, 

..... Q, c::r olClIl .. ... I crIcI i.I i.I .dI 
2) 1:::j;l1.J fOlI"J"l),J fOlj;lL~'l.lm1L1t1'l.lfOl"l nn1:::j;l"l~L1.J1~~LL~:::~lJn1C'l.l'el'l.l1 j;l"l'l.l"ll"ltl),J'el 

1:::~~"l\l 0-1 1~LLri m1IStI'l.lfOl"lnn1:::j;l"l~L1.J1~~LL~:::~tJn1ClIil'l.l1 ),J"ln~~j;l 
, 

... II' .1 .....
m1L1t1'l.lfOl"ln n1:::j;l"l~L1.J1~~ LL~:::~lJnm.l'el'l.l1 ),J"l n 

, 
~ .. ...1 ..4

n"l 1L1t1'l.lfOl '1 n n 1::: j;l"l~Ll.J 1~~ LL~ :::~lJ n Hl.l'el'l.l1 

3) 1:::~l.JfOl'J"l),J ~j;l L~'l.lm1IStI'l.lLj;ltlL;'LfOl1'el\l L~~),J~ n~:::m1L1t1'l.lViU 'kl"ll'l.l:::L1.J1~~ 
~ ~ ... 
~'VIti j;l"l'l.l'j)'J"l),J'el 

1:::~~"l\l 7-8 

L1.J1~~1'VItltJ"l'l.ln~"l\l 

1:::~~"l\l 8-9 

L1.J1~~1'VI tI ~'el'l.leif"l\l),J"l n 

1:::~~"l\l 9-10 1~LLri m1L1t1'l.lLj;ltlH\fOl1'el\lL~~),J~n~:::m1L1t1'l.lViU'kl"ll'l.l::: 



60 

1~V1~1-:1 10-11 i.~LLfi m 1L'1tJULlPltJL-n' Llii~'fl-:l L~12-J'Vin~~m 1L'1tJU~iJ 'U"l!U~ 

LU1~~1V1tJ2-J1 n~~ lPl 
, 

1.3 ~'fl2-J~ ~1Ulil,)12-Ji2-J~ufiriui lPl~')Um1t -n-:l1U LL~~~'fl2-J~ ~1UU1~LtJ"l!,n -n~'fltJVl 
~	 ~ 

I	 I I I 

.ell "'" .Q.... !'t 0"	 .Q'1" .. I .GIl I .ell
Ln tJ ,)~'fl-:l nu n11L1tJU~tJ 'U"l!U~ LU 1~ ~ ~ VI tJ U1~'fl ~ ~ VI blPl2-J 1lJ1~2-J,) ~ ~ ~ L~'flVl1lil1 L'U~ tJ 

(Arithmetic Mean), lil1lilr:J12-JLrltJ-:lL'JU2-J1lJ1131U (Standard Deviation) 

4.50 - 5.00 V12-J1tJ~-:I ijlil,)12-J~lPlL~U'fl~tU1~~U~2-J1n 

1.50 - 2.49 V12-J1tJ~-:I ijlil,)12-J~lPlL~U'fl~tU1~~U'W'fltJ 

1.00 - 1.49 V12-J1tJ~-:I ijlil,)12-J~lPlL~U'fl~tU1~~U'W'fltJ2-J1n 

2.	 m1~ Llil11~\fL;'1l"J n.l1l1~ t U~,)U~'fl-:l m1~ Llil11~\f~'fl~~ L;-:ll"Jn.l1l1~ ~4'tJi.~-nm1 
, " 

.. ~ 0 " .. I U .. I "".., od .ell .., " " 
') LM1~V1 blPltJm1U1~'fl2-J~VI nlJ1~LlPlU2-J1lJ1~2-J,)~ ~~ L~1lPl,)tJ nu L~'flm1lJ1lil,)12-JVI-:I~'fl2-J~Vl1-:1lPl1U 

~	 ~. 
,"	 ,

__" " ell cv" ... ell .-... .ell 
~ C'llJI LL~~~'fl~~1il1 n~'fl L~U'el LLU~L~'flVl1 ~~~U~ lPlVl1tJ~'fl-:l m1~ OO-lU1 Llil1'fl-:l L~12-JVI n'ft~m1L1tJ U 

~iJ'U"l!U~LU1~~1V1tJ 



m1~OOJ\l1 LlOl~~ L~1~11 m~::m1L1tJ\l'UJ 'kI"ll\l:: L'J1~~1'VltJ il~ j;l~~~~1tJ L~tl Lttl~1\l'JtJ 

1Ol'J 1 ~~:: j;l'J nL\lm 1~ nM1\ltln L'J ~1 L1tJ\lL,xnu LrP; n"'l ::1rJ1ilLtln1 ~ n11~ n ~\l(;l\lLtl~ LL~::1~ 

~1 LtJ\llJftl~tl~nu lOll~~tl\l(;l ~tlj;l L'J~1 L~~ 1Ol'J1~-n1\l1 'kIL\lm1L1tJ\l~U'kI"ll\l:: L'J1~ ~1'Vl tJ ~1tl~ 'J\l 

~\l1~ L~tJ'J.;rtl~ ~~v'hm1f1nM1Lj;ltJL-ifLLUU'Vl j;l~tlU L~tl~1.;rtl~t1Jm1~00J\l1 LlOlitl~ L~1~l1n~:: 
" m1L1tJ\l~U'kI"ll\l::LU1~~1'VltJ ~1~11mLt.l~i'J.;rtlm1~n~1rJ1LtJ\l 2 i'J.;rtl~~(;\tl11Jil 

1.	 m1'Vlj;l~tlurJl1'lJm1L1tJ\l~U'kI"ll\l::L'J1~~1'VltJ Lj;lmLtJntltlmtJ\l 3 ~'J\ltltltJ ~tl 

~'J\lLL'in ~tl ~nM1.;rtl~~~'J\lUlOllOl~ 1J1::ntlurJI'JtJ L~Ii1, tl1tJ LL~::1::~um1~nM1.. .	 . 
~'J\I;l~il.:l ~tl m1'Vlj;l~tlU rJl1\lm1L1tJ\l~U'kI"ll\l::LU1~~1'VltJ Lj;ltJL,xn~~ ~'Jtltl1~ 

'Vl j;l~tl~ L-ifLlOlitl~ L~1~11nM::m1L1tJ\l~U'kI"ll\l:: LU1~ ~1'VltJ !Jf\lLLUU 

,J...I.4'" ~.Q	 '" oClI Q.o' .. 

·6't'J\lVI~13-1 lOltl"lltl L~\ltl LL\l:: L~~ L(;I~"lItl~m 1'Vl j;l~tl~j;l1\lm1L1tJ\l~tJ 'Y"ll\l::LU1~ ~ 

1'VltJ ~~~L-ifLlOlitl~L~1~l1nM::m1L1tJ\l~U'kI"ll\l::LU1~~1'VltJ ~~lOll~1tl~~LL~n~~~'Jtltl1~~1~1nl 

LL~ j;l~ 1Ol'J1~ ~ j;l L~\l~1tlitl L~\ltl LL\l::U1~tltl1~ L\¥~4'tJ'Vl11U\ltl n L~;jtl"'l1 n.;rtl'Vl j;l~tlU 

2.	 m1'Vlj;l~tlurJl1\lm1L-if~1\lLlOlitl~L~1~l1n~::m1L1tJ\l~u'kI"ll\l::LU1~~1'VltJ Lj;lmLtJn 

tltlmtJ\l	 4 ~'J\ltltltJ ~tl 

~'J\lLL'in ~tl ~n~1.;rtl2qJ~~'J\l'l.J1Ol1Ol~ 1J1::ntlurJI'JtJ L~Ii1, mtJ, LL~::1J1::~UmnU . 
'Vl1~1\l 

~'Jtltl1~'Vl j;l~tl~ t-ifLlOlitl~ L~1~11n~::m1L1tJ\l~U 'kI"ll\l:: LU1~~1'VltJ !Jf\lLLUU 

... cI "'? '" .cJ"J '" oClIQ.o' cv
~'J\lVI~13-1 lOltl m1'Vl j;l~tlU j;l1\l1J1:: ~tJ"ll\l1 "ll~tltJ'Vl Lnm"lltl~ mJm1 L1tJ\l~tJ'kI"ll\l:: 

LU1~ ~1'VltJ Lj;ltJL,xn ~~ ~'Jif)tl1~'Vl j;l~tl~ L-ifLlOlitl~ L~1~11 nM::m1L1tJ\l~U 'kI"lI\l::LU1~ ~1'VltJ !Jf\lLLUU 

~'J\I;li .;rtl L~\ltl LL\l:: L~~ L~~"lItl~m1'Vl j;l~tl~ rJl1\lm1L-if~1\lLL~::m1Lnj;l1Ol'J1~1~n.. 
~~~"'l1 n m1L-if LlOlitl~ L~1d-J11n~::m1L1tJ\l~un 1"lI\l::L'J1~ ~1'VltJ ~~ 1Ol1~1tl ~ j;l LL~ n~~ ~'Jtltl1~gtf	 cu cu cu q 

~1~11Cl LL~ j;l~ 1Ol'J1~ ~ j;l L~\l~1tl.;rtl L~\ltl LL\l::U1~tltl1~ L,xefj4'tJ'Vl11U\ltlnL~;jtl"'l1 nitl'Vl j;l~tlU.. 
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~n~:;n'ln'1tJ'lJ~U'lJ"ll'lJ:;LtJ1~~1V1tJ ~..:Il'l'flhJi1 
>

4.1 n1'1LA'1::\iiil3J'ilfbUtIAA'il"llil-lln1''VII1I~i1t1IJ11U n1'L;!!U'tUj'W"JiU::Lt1''il'il1'VI!!... . .. 
>

~ru~n~ru:;"1I'fl..:ln~~~'J'flth..:l ~1'lJ'J'lJ~..:I~~(;1 9 l"l'lJ LtI'lJL~Pl"ll1tJ 4 l"l'lJ LtI'lJL~Pl~ctl..:l 5l"l'lJ 

iJ'fl1!J~..:I~(;1 1 l"l'lJ 'fl1!J 11 tI iJ'fl1!J~1~(;1'fl~~ 3 tI 1 l"l'lJ L(;1tJiJ'fl1tJL'U~tJ 7.4 tI LL~:;iJ1:;~tJ 

n'l1~m~n-i'lJ'fl~tJ1~ 2 ~1'lJ'J'lJ 6 l"l'lJ -i'lJ'fl~tJ1~ 3 ~1'lJ'J'lJ 3 l"l'lJ (11113.11111'1-11;1 4.1 ) 

1111'1-11;1 4.1 LL~ (;1..:1 ~ ru~ m~tru:;th:;"ll1 m "1I'fl..:l n~~ ~'J'fltJ1..:11'lJn'l1V1 (;1~'fltJ ~f1'lJn'l n'1tJ'lJ 

~U'lJ"ll'lJ:; LtJ 1~~1 VltJ 

"ll1tJ 

... 
~'lJ..:I 

'13.1 

2. '81. 

'fl1tJ 3 tIq 

'fl1tJ6t1 q 

'fl1tJ7t1 q 

'fl1!J 9 tI 

'fl1tJ 10 tI 
q 

'fl1tJ 11 tI 
3. n:Il\Jn,tfllnv1 

'fl~tJ1~ 2 

'fl~tJ1~ 3 

4 44.44 

5 55.56 

9 100 

11.11 

3 33.34 

1 11.11 

2 22.22 

11.11 

11.11 

6 66.67 

3 33.33 



63 

e.I'an1'i'VI fI.tl1.J .l1Un1'iLlt1u,,~w"llu:: L1.J'i'a'a1'VIti n11LmtJtJ LVitJtJ1~~tJ lil'J1 ~ ... 
, , 

Q t:I l.I.&:IlI_ I .CII .. ...1 d"4 ... ~ 'I .., 
lill'lLvt'l.l~'el..:Jlili~~'el'l.l'VI~l?1'f)n11L1tJ'l.l"l1nM~~1~LtJ1~~LL~~~IJn1CU'el'l.l1 LL~~n11L1tJ'l.l~(;ltJ ~"lI 

Llil1'el..:JL~1~";n~~n11~tJ'l.l'V'l!jC1J"lI'l.l~LtJ1~~1'V1tJ ,.tJ~1 
, ~ 

1. n111.JVifin11~tJ'l.l"l1nM~~1~LtJ1~~LL~~~,jn1~'l.l1 nul!n~tJ'l.lei'l.l'el~tJ1~ 2 ~'el..:l 
~ 

LN L1tJ'l.l~'el'l.llil'l.l(;J11J'el~n~..:JL'VI" U'l.l"ll'JtJ L~l~ lil'J1~ L;h1"11'l.ln11L'1tJ'l.l"UCY"ll'l.l~LtJ1~~1 'VItJ~'el..:J 

~~tJ'l.l "ll'JtJn1~~'l.llil'J1~~'l.l1"1~'el..:J ~~tJ'l.l "ll'JtJ~..:JL~l~ lil'J1~ ~ (;l1~~~¥1..:J~11lil1 ~ ntl~ ~tJ'l.l "ll'JtJ 
tJ q tJ tJ 

~..:JL~1~n11C1tJ'l.ln~ntJ~~tJ'l.lLL~~ijlil'J1~Lvt~1~~~ntJ1~~tJ~'el..:J~~tJ'l.l LL~~,.tJ~1ij~~u'eltJl'l.l 
~ ~ ~ 

J!..J'" ~ '" '" ....... ~ "'... '" '"
 
l"11'l.l"D'Jm~1~lil'J1~L~1~"I ~'l.ln11L1tJ'l.l,.tJCY"ll'l.l~LtJ1~~~'VItJ~'el..:J~L1tJ'l.l LL~~(;n'l.ln11n1~(;J'l.llil'J1~ 

l,I.CIII ~ I 'I...... ... ,.
~'l.l1"1~'el..:J~ L1tJ'l.l 'l.l'eln"l1 n'l.l"l1n~~n11'V1~~'el..:J"tJ'J1n11 ~"lI'Jfin11L1tJ'l.l"l1n n1~~1~LtJ1~~ LL~~ 

~ 

~,jn1~'l.l1 tJi'1'l.l~..:JL~1~lil'J1~~l'llLl~~¥1..:J~11lil1~ntJ~L1tJ'l.l tJi'1'l.l~..:JL~1~n11L1tJ'l.li1~ntJ 

~~tJ'l.l LL~~tJi'1'l.lijlil'J1~Lvt~1~~~ntJ1~~tJ~'el..:J~C1tJ'l.l'eltll'l.l1~~tJ1J1'l.ln~1..:J 
~ ~ ~ , 

....F.!... ,
L~'elLIJ1tJtJL'VItJ1J1~vt'J1..:Jn11 

,
"'...... ... ,. .1 ...... 
~"lI'Jfin11L1tJ'l.l"l1nn1~~1~LtJ1~~LL~~~IJn1CU'tl'l.l1 LL~~ 

, ~ 

m11.JVifin11~tJ'l.lL~tJ1eD Llil1'el..:J L~1~";n~~m1L1tJ'l.l"u CY"ll'l.l~LtJ1~~1 'VItJ nul!n L1tJ'l.lei'l.l'el~tJ1~ 2 

"U~1 ij~~L'Vhn'l.l1'l.ltJi'1'l.l"ll'Jm~~";n~~1~LLr1~L1tJ'l.l'eltl1..:J1'Jl'lL1'J tJi'1'l.lijlil'J1~Lvt~1~~~~'el..:J'iifi 
~ 

, 
'i'''' ...... '" ... 
~(;J(;J'eltJ Llil1'el..:J~'el LL~~~1'l.lfl11'V1tJ'VI'J'l.lU'VI L1tJ'l.l 

2. m11.JVifim1L1tJ'l.lL~tJ1eDLlil1'el..:JL~1~";n~~n11C1tJ'l.l"uCY"ll'l.l~LU1~~1'V1tJ ntJunL1tJ'l.l 
~ , 
ei'l.l'el~tJ1~ 3 ~'el..:JLN~tJ'l.l~'f)'l.llil'l.l(;J1tJ'el~nt..:JL'VI'Vi Lij'elLmtJtJLVitJtJnum1~tJ'l.l"l1nM~l'l1~L1J1~~ 

,~ , 
LL~~~,jn1cu1i'l.l 1U'l.l'VitJ~1 "ll'JtJ L~~";n~~1 ~LLr1~ ~tJ'l.l1tJi''tltl1..:J1'J~L~'J "ll'JtJ L~1~lil'J1~ L;h1"11'l.l 

....... ~~...... '" '" "'... ...

n11L1tJ'l.l'VitJCY"ll'l.l~LtJ1~~ ~'VltJ~'el..:J~ L1tJ'l.l ~m1n1~(;J'l.llil'J1~~'l.l ~"I~'el..:l~L1tJ'l.l ~lil'J1~ Lvt~1~~~ 

~'el..:J'iifiL~ (;J'eluntJ Llil1'el..:lij'el "ll'JtJ~..:J L~1~n11L1tJ'l.li1 ~ntJ ~L'1tJ'l.l ijn11'V1tJ'VI'J'l.ltJ'VI L'1tJ'l.l LL~~ij 

m1~ Lvt~1~~~ ntJ1~~tJ~'f)..:J ~L'1tJ'l.l LL~~'Vi1J~1 tJi'1'l.l"ll'JtJ L~~"; n~~1 ~LLr1 ~L1tJ'l.l1tJi''eltl1..:J1'J ~ L~'J 
"'..J'" '" "I '" ....... !l1 "'...... '" .... -J


LL~~~1'l.l"D'Jm~1~lil'J1~L~1 b"l b'l.ln11L1tJ'l.l'VitJCY"ll'l.l~LU1~~ ~'VItJ~'el..:J~L1tJ'l.l ~~~ b'l.l1~~tJ~1n '''l'J'l.l 

tJi'1'l.ln11M~~'l.llil'J1~~'l.l1'"l~'el..:J~L'1tJ'l.l tJi'1'l.l~..:JL~1~n11L'1tJ'l.ln~ntJ~L1tJ'l.l tJi'1'l.ln11'V1tJ'VI'J'l.l 
q ~ tJ tJ 

..." CI.o' cv 1I_ ... 'I cv.cJ .., ... 
tJ'VIL1tJ'l.l LL~~~1'l.lm1~Lvt~1~~~nU1~~U~'el..:J~L1tJ'l.l ~~~ ~'l.l1~~'J~1n'VI~~ ~'J'l.l~1'l.l~m1~ 

, 
~ . 

~ 

Lvt~1~~~~'el..:l'iifiL~ (;J'eltJntJ blil1'el..:lij'elij ~~ 1'l.l1~~tJ,j1'l.ln~1..:J 'l.l'eln"l1nil n111.JVifim1L1tJ'l.l"l1n 

M~~1~LtJ1~~LL~~~,jn1cull'l.l1 n1JUn~tJ'l.l.fi''l.l'el~tJ1~ 3 "I~ij~~~1'l.l~..:JL~1~lil'J1~~~1~~ 

~¥1..:J~11lil1~ntJ~~tJ'l.l1'l.l1~~tJ,j1'l.ln~1..:J 

3. lili~~'el'l.lUnL1tJ'l.l.fi''l.l'el~tJ1~ 2 LL~~ 3 ijlil'J1~~~L,"'l.l~1 n11~tJ'l.lL~tJHfLlil1'el..:JL~1~ 

";n~~m1L'1tJ'l.l'ViUCY"ll'l.l~L1J1~~1'VItJ "ll'JtJ b~~";n~~1 ~LLr1 ~ L1tJ'l.l1tJi''elth..:J1'J~ L~'J "ll'JtJ L~l~ lil'J1~ 

L;h1"11'l.ln11L'1tJ'l.l'ViUCY"ll'l.l~LtJ1~ifl. 'VItJ~'el..:JeJ L1tJ'l.l "ll'JtJ n1~~'l.llil'J1~~'l.l1"1"l1'el..:leJ L1tJ'l.l ij lil'J1~ 
~ ~. 



(Z·v IUU.LlfJtcLlfJ)t-L~UnLI'1I1~:::g ~ I" ~ 

n\ L~UULI1~1:I t!IW.~~gl11:::nllolU,@M.nl1iJgLU:::~UIt\l1t~' t-Bll!l' ~\11~1nl1iJgLU L~n~, ~~11 LCJl!l 
I 

t! 8 :::~" G ~Ll1hBnlonB~~ll!l:::~" ULI1I1~:::gn\L~UULI1~I:It!I1lA.~~gl11:::nllolU,@M.nl1iJgLU 
" 

:::~UIt\11~' t-Bll!l' ~\11~1nl1iJgLU~L~n~,~ ~ I1LCJl!l t! 8 ~Ll1hBf1.1onl1iJ u1\nB~~ll!l:::~" I1B!lU~' 
I" 

t-11~' 11lA.~~gl11:::nllolU,@M.nl1iJgLU:::~Ult\I1~'t-Bll!l'~\I1~lnl1iJgLU~ L~U~~I:I~ Ln~mgu~~ rI 

k.. .... 
:::~,,~~gl11~L~:::gUULl!.nl1g,gLUgCJLCJnk1.'~l!lI1LCJl!l11G ~LI1n.Bnllonl1g'UnnB~l:Igl!l 

Jj lID' ~ I .., '=' f=I' #"G 1="..... " 

" 
nl1g, t:I t-Blt.r~~:::gI1U 11~::: LI1k1.' I1LCJl!lI1:::~" 1="" ..... #"'0 lID' 

nl1g, lA.l1nCJlA.I1lA.gL UI1 nl1g, t:lI1Uk1.' lnl1g,gLU I1g~, t-~I1CJIL BI1t-Bgl!l' I1UI1Bl4ll4l' gCJt-BIt.I1~:::LI1k1.'
"" "" """ ~"lt" "" ... I" r'" II"' F' ~ "'!'",,... 

179 
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.... ... .. 'I t-.... '" ~ 'i' 'It 
j;l1'l'HVl 4.2 LL~~-:J1"l'J1'-J '"'l ~L'VI'IJ ~'lJn11'V1 ~~'fl1.J ~1'IJn11L1tJ'IJ'WtJ ~"l!'IJ::LtJ1~~ ~'VItJ ~~tJn11~"l! 

LI"l1'fl-:J L~1'-JVi' n1:!::n11L1tJ'IJ'WU'k!"ll'IJ::L1.J1~~'VItJ 

~ 
r 
;:4 

~ '7 
r r 

~ii";:4 
;:l 
cP

-Il:: 

... ..
 c:f 
~"\J",)1I.JA"~~U 

'7 '7 
r r 
Cl: VJ VJ Cl:)E 

~~ 
;:l ~~ r ~~ ;:l 
r ..~ r 

"";:::l "";:::l 

I .... 
~ 

Pl1 L';l'il!J 
r 
;:4 
'7 ~ 

r
~ ;:4
;:l 
cP

-Il:: 

2. 

..__..~ 

3. 

4. 

5. 

+--,-_..__ _.._ 

6. 

7. 

8. 

"ll'Jm~1'-J1"l'J1'-JL;r1tlil 

t 'lJn 11L'1tJ'IJ'WU~"l!'IJ:: 
~ t- .... 

L1.J1~~ ~'VItJ'lJ'fl-:J ~ L1tJ'IJ 
, .. 

n11m::~'lJ1"l'J1'-J~'lJtlil 

~ ~··~;l·~..·~ ..~··~ ..~..~..·~l·~l·~_· 

~11-:JM11"l''"nl.JeJL1tJ'IJ 
'lJ 

.... 
'-J 1"l'J 1 '-J L'VI '-J 1::~ '-J'lJ'fl-:J 

~~L~(;l'fll.Jnl.J LI"l1'fl-:JiJ'fl 

~-:JL~1'-Jn1n'1tJ'IJ! 

t '"n1.J eJL1tJ 'IJ'lJ 

'l'UI 

'elt!U'1~ 2 
q 



• • 

66 

.... ..tv.J tv ~tv ... .... cv 
4.2 n1'';1 ~f1 'l1::'III"lI'a).I'ih.1UtJ fI f1'i"ll'!Hln1nl "''M'atJ "'1Un1' ..'ii..:J1U ~f1''a..:J ~'M').I'Vln1!t::n1'... . 
.. cv !'It 
~'!lU'Vi!lqJ'iiU::~tJ,'i'i ..'VIti 

~ruim~ru:;"1I'El\ln~~~,)'Elth\l LtlUl"ll~~'ElULL~:;~LL~L~n'El~lJ1~~i1l"l,)1~lJnV'd'El\l'Vl1\1n11 
~ ~ 

L~U ~1U')U'Vi\l~~~ 2 l"lU LtiULVifli~~\I'Vi\l~~~ m!J 30 tl LL~:; 37 tl i1th:;~lJn1mrvi1\11U 6 

~I ~I • .., ...)
1J LL~:; 8 u j;l1~~1~lJ (11l1).111l1'1..:J'VI 4.3 

11l1'l1..:J;\ 4.3 LL~~\ll"lruin'ftru:;tJ1:;'ll1M"1I'El\lm-l~~,)'Elt.h\l1Un11'Vl~~'EllJ(~hun1m111_if\l1U 

Ll"l1'El\lL~1~'Vim~:;n11L1tJUVitJry'llU:;LlJ1~~1'VltJ 

AbIJ ~nHru~'1 h-~"JJl n 'J ~1 UTW n~:J.J R';l'e)~l.;j 9TWTW i''el~$l~. . 
(R W) (q,,) 

W\tl'. 

..-. -.--------.-----.-.-

a,u.ltJJn,..n.nU 
. ,... 

l"lU'Vl 1 

o 
2 

--- .. .---- -.~ --r-··-·-----··· .-.. - ..--.-.

30 tl 

37 tl 

o 
100 

-~.-.---.-.-----..- . 

IOt1 n e.I'i n1''VI "''M'atJ fI ';11).1 1).1,"UsntJl",'lJ';IUn1,t,(..:J1U"lI'a..:J ~f1'i'a..:J ~'M;).Ivi'n1!t::n1' 

~;!lU'Vii''Y'iiU::~tJ''i'iL'VI!I VilJr;i11:;~lJl"l,)1~i~~Ufi"1l'El\l11Iil4'tJ~huj;h\l 1 nlJi~~,)un111_if 

\I 1U"jJ 'El\l Ll"l1'El\l L~1~'Vin13':;n11L1tJUVitJ ry'llU:;LlJ1~~1 'VltJL~tJ1,)~'El~1 U1:;~lJ~ LL~:;L~'ElLLtJn LtiU 

ntJ ~1UVilJr;i1 111il4'tJ~'El~1U1:;~lJ~~'El l"l,)1~ L~~1:;~~"1I'El\l~1 LL~U\I"1I'El\l~~tJflJ1:;~lJL~tJ\I l"l,)1~ 

L~~1:;~~"jJ'El\l1:;~lJ"1I'El\lL~tJ\I~1LVi \I nlJ n111_if\l1U l"l,)1~1 L'VI~1 :;~~"1I'El\l ~1 LL~U\I"1I'El\l LLlJ j;l Lj;l'El1nlJ 

n111_if\l1U l"l,)1~ L~~1:;~~"1I'El\l"jJU1~i ~~,)u"1I'El\ln1:;Lih nlJn111_if\l1U 1tJ LLlJlJ"1I'El\l Ll"l1'El\li1l"l,)1~ 
OJ 

L~~1:;~~nlJn111_if\l1U l"l')1~L~~1:;~~"jJ'El\l~1LL~U\I"1I'El\l~~1un11iJnL~tJu~n'ft1LlJ1~;nlJn111-if 

\l1U m1~ L~~ 1:;~~"jJ'El\l"1lU1~"jJ'El\ltl~ Lij ~Itl ~ Ll"l1'El\l n1Jn111oif\l1U l"l,)1~ m~1:;~~"jJ'El\l ~1 LL'VIU\I• 
"jJ'El\l~~ Ltl~!tl ~ Ll"l1'El\lnlJn111_if\l1U LL~:;l"l,)1~ L~~1:;~~"jJ'El\l"1lU1 ~i~~,)U"1I'El\l Ll"l1'El\l nlJn1110if 

\l1U ~')u11lil4'tJ~'El~1U1:;~lJtJ1un~1\1~'El l"l,)1~ L~~1:;~~"jJ'El\l"jJU1~i~~')u"jJ'El\l~~~n'ft1LlJ1~; 
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0

nlJ n11L-n..:l1U 1"1') 1~ L,"~1~~~"1J'fl..:l"1JU1 ~i~~,)U"1J'fl..:l~~LUn111J n L~£JU~m~t1LlJ1fH~1~£JL-nil') n ~ 

LLfl~I"1,)1~m~1~~~"1J'fl..:l~1LLWW..:ltl~~m~1LlJ1fl~nlJn11t-n..:l1U (;)1~~1~lJ ((;J1aJ(;J1"i1~;l4.4) 
q 

(;J1"i1~;1 4.4 LL~~..:I(:Jfln11Yl~~'fl'J~1UI"1,)1~i~~ufinlJi~~,)Un11t-n..:l1U"1J'fl..:lLI"11'fl..:lL~1~vim~t~ 

n111S£JUViU'lJ"ll U~ LlJ1flfl1'V1 £J 

Ih I ...

f11L'QtI!I 

(Mean) 

"1LiI!I~L1.JU 

aJ1"'!1U 

(Std.Deviation) 
... ,.
f111L14U 

3.00 0.00 

L-n..:l1U 

2. 1"1,)1~ m~1~~~"1J'fl..:l"1JU1~i~~,)U"1J'fl..:l~~LUn111J m~£JU 
0

~m~t1LlJ1flfl1~£JL-nil')n~ 

3.00 1.41 

3. 1"1,)1~m~1~~~"1J'fl..:l~1LLWW'I"1J'fl..:ltl~~m~t1LlJ1fl~nlJn11L-n 
q 

2.50 0.71 

..:I1U 

4. 1"1,)1~L,"~1~~~"1J'fl..:l~1LLWW'I"1J'fl..:ltl~LUn111Jm~£JU~m~t1 
q 3.50 0.71 

I ~ 

5. 

LlJ1fl~nlJn11L-n..:l1U 

1"1,)1~L,"~1~~~"1J'fl..:l"1JU1~"1J'fl..:ltl~LtI~!tI~LI"11'fl..:lnlJn11L-n 
q 3.50 0.71 

..:I1U 

6. 1"1,)1~m~1:;~~"1J'fl..:l~1LLWW'I"1J'fl..:l~~LtI~!tI~LI"11'fl..:lnlJn11t-n 3.50 0.71 

..:I1U 

7. 1"1,)1~ L,"~1:;~~"1J'fl..:l~1LLWW'I"1J'fl'l,j~,J3"lJ1:;~lJL~£J..:I 
q 4.00 0.00 

8. 1"1,)1~ L,"~1~~~"1J'fl..:l1:;~lJ"1J'fl..:lL~£J..:I~1LVi..:lnlJn11L-n..:l1U 4.00 0.00 

9. 1"1,)1~m~1:;~~"1J'fl..:l~1LLWW'I"1J'fl..:lLLlJ(;)L(;)'fl1nlJn11L-n..:l1U 4.00 0.00 

1O. 1"1,)1~ L,"~1:;~~"1J'fl..:l"1JU1 ~i~~,)U"1J'fl..:l LI"11'fl..:lnlJn11L-n'l1U 3.50 0.71 

11. 1"1,)1~L,"~1~~~"1J'fl..:l"1JU1~i~~,)u"1J'fl..:ln1:;LiJ1nlJn11t-n..:l1U 4.00 0.00 

4.00 0.00 

3.54 0.50 
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L\nJ1:;~~'lI'eJ-:J"Ilil(;'l LL~:;l1J bL'I.J'I.J~~ Ltl (;'1m (;'I L~i~'eJ-:J ~,)1~ L~~1:;~~ L~~1:;~~"Il'eJ-:J"Ilil(;'l LL~:;pJLL'I.J'I.J 

1~~Uf'I.J1:;~'l.JL~tJ-:J ~,)1~1J~'eJ(;'IJitJ1'Jn111-if-:J1'J L~1'eJ-:JijU1:;LtJ"Il'J'-if~'eJtJj;l'eJ'I.J~'J'eJ-:JL~tJ'Jn'I.Jn11 

L1tJ'Jn11~'eJ'J'rlu'Y"Il'J:;1'VItJ LL~:;~')1~ L~~1:;~~n'I.Jn111-if-:J1W11tJ1 'J,"'eJ-:J L1tJ'J LL~:;U"r.rtJ~'eJ~ 

1'J1:;~'l.JU1'Jn~1-:J ~'eJ ~,)1~L~~1:;~~n'I.Jn111-if-:J1'J1l1tJ'J'eJn,"'eJ-:J L1tJ'J ~,)1~ L~~1:;~~'lI'eJ-:J"Ilil(;'l 

LL~:;iu LL'I.J'I.J~~~n~n1J1~ ~n1Jn111-if-:J1'J LL~:;~,) 1~ L~ ~1:;~~"lJ'eJ-:J"Ilil(;'l LL~ :;iu LL'I.J'I.J~~1'In11'tJn 

....... r ....
 
L"lJtJ'J'eJm!1L'l.J1~~ (j;J11111l1'l1~'VI	 4.5) 

...	 iI iI.J.J II..... .c=I.... .

j;J1'l1~'VI 4.5 LL~ (;'I-:J tJ~ n11'V1 (;'I~'eJ'I.J(;'I1'JU 1:;LtJ"Ilm"ll~'eJtJ'VI mtJ'J'lI'eJ-:Jn'I.Jn11L1tJ'J'rltJ'Y"Il'J:; L'l.J1~~ 

1'VItJ	 1'In111-if-:J1'J"lJ'eJ-:J L~1'eJ-:J L~1~V1 nM:;n11L1tJ'J'rlU'Y"Il'J:; L'l.J1~~"1'VItJ 

th	 I ... 

. flt1L'Qlltl 
., 'l1t1n1' 
"tJ (Mean) 

......U L n~ ....... ...
1.	 L~1'eJ-:J~ 1:; tJ"Il'J "Il~'eJtJj;l'eJ'I.J~'J'eJ-:JLntJ'Jn'I.Jn11L1tJ'Jn11 3.50 

~'eJ'J'rlU 'Y"Il'J:; L'l.J1~~"1'VItJ
 

n~ ~ 1 1 ~ 1 ~,
2.	 ~ "ll~1~11m"lJ1 "LL~:; "ll-:J1'J (;'I-:J1tJ 4.00
 

.... 1 ~ 1 ~ ...
3.	 ~,)1~L~~1:;~~n'I.Jn11 "Il-:J1'J1l1tJ 'J~'eJ-:JL1tJ'J 3.50 

.... lil 1I .tClII4.	 ~,)1~ L~~1:;~~n'I.Jn11 "Il-:J1'J1l1tJ'J'eJn~'eJ-:J L1tJ'J 3.00 
I 

L L	 ...... 0 t~5.	 ~,)1~L~~1:;~~"lJ'eJ-:J1:;'I.J'l.JLL~:;L'VI~ 'J ~tJ'VI'J1~1 "ll 4.00 

6.	 ~,)1~ m~1 :;~~"lJ'eJ-:J"Ilil(;'l LL~ ~iU LL'I.J'I.J~~~ nM1L'l.J1~ ~n'I.J 3.00 

n111-if-:J1'J 

7.	 ~,)1~1 L~~1 :;~~"lJ'eJ-:J"Ilil(;'l LL~ ~iU LL'I.J'I.J~~1 'Jn11'tJn L~tJ'J 3.00
 
.... r
 
'eJnM1L'l.J1~~ 

I 

8.	 ~,)1~ L~~1:;~~"lJ'eJ-:J"Ilil(;'l LL~~iULL'I.J'I.J~~ LtI(;'Im~1 L~1'eJ-:J 4.00 

9.	 m1~ L~~1 :;~~"lJ'eJ-:J"llil(;'l LL~ ~1U LL'I.J'l.JtI~Uf'I.J1:;~'I.J L~tJ-:J 4.00.. . 
10.	 ~,)1~u~'eJ(;'IJitJ1'Jn111-if-:J1'J 4.00 

..;,a
I 

ft1LOUiltl''Jll	 3.60 I
 

';1L;Jtl4LtJU 

111"'.s1U 

(Std.Deviation) 

0.71 

0.00 

0.71 

1.41 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.46 

.,
 
n:~tJ 

fIt'J111 
... ..
 
fIt~L"U 

...
(;'I 

...
(;'I 

...
(;'I 

U1'Jn~1-:J 

...
(;'I 

U1'Jn~1-:J 

U1'Jn~1-:J 

...
(;'I 

...
(;'I 

...
(;'I 

...
 
l'l 



...
 
tJVIVI 5
 

ft,t1 LLa::eBilLftUil LLU::
 
q 

5.1 ....,j~fln1...P1n'i!J1 LLfI::,j''el L.'U'el LLu::• ., ., 
n11~1 L;h.ln11~4'tJ ~f..:lilLtI'Wn11~4'tJ Lon..:l ~ ruJl1Yi L~tJn11i..:l L~11::trL'eln~11LLfl:: ..:I1'W~4'tJ• 

~L~m;r'el..:l LLfl::n11LrhJ1,)'iJ1'))J;r'el)JflLon..:l~ruJl1Yi L~tJn11i)JJl1MnrLL'iJ'iJL"'l1::~n (In depth... . 
interview: IDI) 1J1::n'el1Jn1Jn11ti'ltJJl1Yi n11i..:lLnj;] (Observe) LLfl::n11~nt!1L'eln~11 LL~,)U1 

" ..l~".... .. .t % .. .t .). I
"1I'el~flVl ~~)J1,)LM1::~L'W'el~1 (Content analysis) 'Cl..:lL~11::~L'W'el~1 (SynthesIs ~llJLLfl:: 

,",, .1'" ... '" ~ 
L~mLYi1 "Jf..:l"1l'el~tlJ)J11tJfl::b'eltJ~~..:I'W 

., ., 
.. .. .. .tCII I .. I .. .. .. .. 

1. 'el1!Jn'iJ1::~'1J''1l'WL1tJ'W"1I'el..:l 2n~)J j;],)'eltJ1..:1"'l1n'WflL1tJ'W1::~'1J''1l'W'el~'iJ1fl LLfl:: 3 "1I'el..:l 

LN L1tJ'W~'el'W~'Wj;]1'iJ'el~nl..:lLVlYi 1~il ~,)1)Ji)J~'WfiL 'WLL'iJ'iJL~tJ')n'iJ L~n1Jn ~ mh') ~'el ~1~f'iJ L~n~ 
., 

il ~,)1 )J1J nYi 1'el..:lVl1..:1n11L~'W1::~1Ji'WL1tJ'W"'l::1~i)J~'Wfin'iJ'el1tJ LLj;]"'l::i)J~'Wfin'iJ ~ntJJl1Yi "11 'el..:l• 
'" ...'WnL1tJ'W 

2. n11L1tJ'WYiUtkJ"ll'W::L'iJ1flfl1VltJ ~')tJ~fin11H L~1'el..:l L~l)JYlnM::n11L1tJ'WYiUtkJ"ll'W::L'iJ1fl~ 

1VltJtfl~~fl nuwn L1tJ'W~iJ~,)1 )J'iJnYi1'el..:lVl1..:1n11L~'W1::~'iJ'el~'iJ1flLLj;]UfIL1tJ'W1::~'iJ'el~'iJ1fl2 

" I" " 
u'W ~fin11L1tJ'W"'l1nn1::~1~L'iJ1flfl1V1mLfl::~1Jn1ru1i'W 11~~fl~n~1t'W1::~'iJ~'elmYhu'W ~..:Iu'W 

t'Wn11L1tJ'W1::~'iJ'el~1J1fl 2 'el'l"'l ~'el..:lt~fi~~)J~~1'W~fl1tJ~fiL;r1 ~')tJn'W~..:I"'l::1~~fl L~tJ'el1"'l ~'el..:lil 

n111Jf'iJ~fi~'el'W ~'el LLfl::~1Jn1nrlJ11..:1 1 t~~'el ~~~'el..:ln'iJ ~,)1)J ~'el..:ln11LLfl::~,)1)J~1)J11t'l"1l'el..:l 

un L1tJ'WLLlJ1fl::11tJ~..:I1~L~iJ'el'Wn'W LLfl::~,)1t~fi~ L~'W1J1::~'iJn11nrj;]NLLfl::n11H'~'el fJ1Jn1nr~ 

LtI'W"1I'el..:l"'ll..:l L~'el t ~ L~n~1)J11t'l L1tJ'WiL~tJn114'1..1 ~'el..:li)J ~~~'h n11L1tJ'WiL~tJn11fl..:lij'eln1::Yi 1 

~,)'Wn11L1tJ'WYi UtkJ"ll'W:: L'iJ1flfl1VI tJ"1I 'el..:lun L1tJ'W1::~'iJ'el~'iJ1fl 3 "'')tJ~fin11L1tJ'WLl?ltJH'L~1'el..:l L~l)J 

YlnM::n11L1tJ'WYiUtkJ"ll'W::L'iJ1flflLVltJ1~~flt 'W~t'WLn'el'iJ"{J n ~1'W LLj;]1~".lI')tJ~..:I L~l)J ~,)1)J ~ ~lL1)J 
" !"I" .... "... .............. ... .. .1 ..odI ..01 

~11..:1~11~ ~~n'iJ~L1tJ'WL~)J'el'Wn'iJ,)fin11L1tJ'W"'l1nn1::~1'I~L'iJ1flflLLfl::~lJn1ru'el'W 1 L'W'el..:l"'l1nn11 
I I .,t, L~1'el..:l L~l)JYlnM::n11L1tJ'WYiUtkJ"ll'W::L'iJ1flfl1VltJ LtI'W~'eln11L1tJ'WU'W ".lI,)tJ~..:I L~l)J LLfl::n1::~'Wt ~ 

., I 

un L1tJ'W~11~~1'~ L1tJ..:In'W~nMru::il~)J1tJ~..:I~')~nM1t~ LLlJ1hJ1~~..:IL~l)J L1'el..:l ~,)1)J ~ l?l~11..:1 ~11f'l 

t~n'iJ~ L1tJ'WLflU 

3. ~,)1)Ji)J~'Wfi"1l'el..:ltr"'l4'wJh'Wj;]1..:11 n'iJ i~~,)'Wn11t'..:I1'W"1I'el..:lL~1'el..:lL~1)JYlnM::n11

L1tJ'WYiUtkJ"ll'W::L'iJ1flfl1VltJ'el~t 'W1::~'iJ ~ LLj;]tr"'l4'tJ~'el~t 'W1::~1J1J1'Wnfl1..:1 ~'el ~,)1)J L~)J1::~)J"1I'el..:l 



• • 

70 

~1 LL\n.l,nJ1-I'tin~1L1J1flflL 'Vl tJ n1Jn11Lejf~ 1t.l l"l1J 11-1 L'VI 1-11 :;~1-I"1J'fl~"1Jt.l1 ~i~~IJt.l"1J'fl~lJ1-I'ti m~m1J 1fl~ 

L'VltJ n'Jn 11Lejf~1t.l LLfl:; l"l1J11-1 L'VI1-I1:;~1-I"1J'fl~"1Jt.l1 ~i~~IJt.l"1J'fl~t11-1Lt.ln11'tJ n L~tJt.l'tim~t1L1J1flfl1~tJ• 
" I , " 

LejfillJ n ~ Ltl'fl~1il1n n11rel1t.l-elm~t1L1J1flflL'VltJ"1J'fl~ L~ nVlij l"l1J11-11Jn~i'fl~'Vl1~n11L~t.lIil:;LejfillJLt.ln11 

" " " i1-l ~~ L~tJlil:;LejfillJ:ilt~LtJ lil11-11il ~ LLfl:;L~ L1tJ~1il1 n;l1tJLtJ"1JlJ 1"1J'fl~'J11'Vi ~ L~tJlJ nt.l ~~'I!t.l1:;tJ :;,"1~• 
1:::'VI~ 1~~1-1 ~IJ-elm~t1L1J 1fl flL'VltJLt.lLl"l1'fl~ L~11-ll1 m~t:::n11L'1tJt.l~!T 'Y"llt.l::: L1J1fl flb'VltJ l"l1J1ij 1:::tJ::: 

L'Vl1nt.l L~'fl L,"'I!n LTtJt.l~11-1 11C1f1JrL~~1'fltlLt.l1J11'Vi~L~m nt.l LLfl:; Ltlt.l~ n ~IJ-elm~t1'V1~~ Ld'flL~~IJ~.. .. 
I " 

hllil11-1 LLt.l1J LLm"1J'fl~'J1-I ~IJ-eln~1L1J1flflL'VltJ"1J'fl~ Ll"l1'fl~ LLfl:::Lt.ln11L~tJt.l~lJti m~t1L1J1fl flL'VltJ'l!t.llil11-1 

'VIin tJli~~LeifLt.l,"'fl~ LTtJ t.l1il:::L~tJt.l L~tJL ejf ~1-I1il1 n ~1t.l;r1tJ~'fl LLfl :::LLlJIfl:::1J11'Vi~Iil::: ~1-1 ~t.lLt.lLLt.l1J 
" ,

L~m nt.l ~~Ut.lLt.ln 11rel1t.lfiL"Jlt.lL~m nt.l LLlJIfl:;1J11'Vi(;lIil::: 1S1-Irel1t.l1il1 n;r1tJ~'fl LLfl:::LLlJIfl:::1J11l1~Iil::: 

~1-1 ~t.lL t.lLLt.l1J nt.l t.l'fl nlil1 n~"1Jt.l1 ~"1J'fl~~1-I'tim~t1L1J1flflL'VltJ l"l1J1ij"1Jt.l1~~ L'VI1-I1 :::~1-1 Li'l'fl~1il1 m~ n~ 

ij l"l1J 11-11Jn~ i'fl~'Vl1~ n11L~t.llil::: Lejf~1J i1-l ~~Iil•~-elm~t1L1J1fl ~'VltJ ~~~t.ltl1ij~t.l~ L'VI~'fl1'fl1Jejf 1~1il• ~ 

-elm~t1L1J1flflL'VltJ1-I1n Ld'fl b~n Lejf~lJi1-l ~~Iil:::f1Jf~~,,~n'J~t.l~~1~L~~ n~1 LLfl:::Lt.lL~ntJS1-lt)tJ 

n~ 11-1 L~'fl L~ n!T~~ lJJ.lt.l1hi b~1-I~ VI1L'"tJ1n~1il :::LLtJn" ~"1J'fl~ ~1J-elm~t1L1J1flfl1'VltJtJn~L~ ~~ l"l1J 1Lejf 

~1J'tinmL1J1flflL 'VltJ LL1J1J"1JtJ1tJ 

4, n 11'Vl ~ ~ 'fl1J n11Lejf~ 1t.l"1J'fl~ Ll"l1'fl~ L~11-l 'VinM'::: n 11 L'1tJt.l~!T'Y"llt.l:; L1J1flfl1'VltJ tJl1 t.l 

~ '!'Iii ../../ iI.... ....... ~ '."f .... iI tJ ~ '!'Iii ~ 
tJ1::: ~tJ"llt.l ~"ll~'fltJ'Vl Lnm"1J'fl~ n1Jn11L1tJt.l~tJ'1!"llt.l:::L1J1flfl ~'VltJ~1J1J1ulilliltJ ~1t.l 1::: ~tJ"llt.l ~'Jl~'fltJ ~~tJ 

11J1-I'fl~L t.l1:::~1J~ LLlJI bd'fl~1il11ru 111tJ tJl1t.l~'J~1iflil~tJ~'fl~Lt.l1:::~1JtJ1t.ln fl1~ Pl'fl l"l1J11-1 

L'VI1-I 1 :::~1-1 n1Jn11Lejf~ 1t.l111tJt.l'fln,"'fl~ LTtJt.l l"l1J 11-1 L'VI 1-1 1:::~1-I"1J'fl~"llil~ LLfl :::ltJ LL1J1J~1-I-elnM'1L1J1fl~ 

L'VltJ n1J n11Lejf~1t.l LLfl:::l"l1J 11-1 L'VI 1-11 :::~1-I"1J'fl~'lIil~ LLfl :::ltJLL1J1J~1-IL t.ln11'tJ n L~tJt.l'tinM'1L1J1flflb'VltJ 

Li'l'fl~1il1 nfi111-1'l11 ~"1J'fl~ L~ n~1Jn~ i'fl~'Vl1~ n 11L~ t.l1:::~1JtJS1-lt)tJlil::: L'1tJt.lilil1 n n11Yi~ n11i1-l ~~ 
I "I " "I 

n11~1-1n ~t.l LLfl:::n11~1-I1~ L~'fl Lejf~tJn1ru1~fi lil11-1L~tJhJij ~ l"l1J1JrJ1-I filil:::LejfillJ LLn:::t)lilQUt.l1 ~~ 

" 'fl11ilVI1L,"Ln ~ l"l1J11-1 L~tJ'VI1tJn1J~tJMnr'l!t.l1 L~ ~~hh'VI1-l1:::~1-In1Jn11Lejf~1t.lt.l'fln,"'fl~ LTtJt.l LLfl::: 

ltJ LL1J1J"1J'fl~~1-I-elnM'1L1J1flflL'VltJ l"l1J1ijinM'ru:::L'VI~'flt.lLLtlt.l~1-I~"1J'fl~ l"l'fl1-l~1J Llil'flf ~ij l"l1J11-1 LL~~ LLN 

hJ'VI~~~1tJ LLfl:::t)~~~~1-I~~IJ-eln~1L1J1flflL'VltJl"lIJ1LLt.l1J~~~il'Vln1J~1J~1-Ihl'VI~~~1tJ 

"0""'" ~ .... "" 5.2 1I'i1'ii111n l'l"'Y4tJ'ii1I1n n" ...n'ht1':l'ii1l!l 

1il1n n 11~ nM'1 n1~~ lJJ.lt.l1 Ll"l1'fl~ L~11-l'VinM':::n11 LTtJt.l~Er 'Y'lIt.l:::L1J1fl flL'VltJ~~'fl~ l"l~'fl~ n1J 

'I 'I" ...... ../, .. J' 0 'I
l"l1J 11-1 L'VI 1-1 1 :;~ 1-1 ~ t.l n 1 j' ~"ll ~ 1t.l n 1J L~ n 'Vl1J n ~ 1'fl~ 'Vl1 ~ n 11L'VI t.l LLfl ::: L'fl 'fl 'fl1 t.l1J tJ l"l1J 11-1 ~ ::: ~ IJ fI ~ t.l 

n11~m~nt.l'fl n LIJfl1 LTtJt.lLt.\n1J L~nlil:; LtJlijL'fln1~n1j''tJn ~t.llilt.lL'fl~ L~tJhl~ 1Ltlt.l~'fl~'fl~ n1J l"ll~ ~'flt.l 
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j;1~'el ~ L'J~1 L~~ 1il'J1~-nTl.l1qj" 'l.lmn1t1'l.lYuJqj"ll'l.l:;LU1~~1VIti t~tI~fim1~n'M1;r'el2qJ~vT-:l1Ol1 n 

L'eln~11 '"tr-:l~'el LL~ :;L'eln~11~ L~tI'J;r'el-:l ~n'M1;r'el2qJ~ t~tlm1~11'J1Ol ~'JtI m1~~J11'MnrL;-:I~ n 

i'J~ nUm1V1 ~~'elU ~'JtI LLUUVI ~~'elU ~1'l.lm 1L1t1'l.lYUJ'lJ"ll'l.l~LU1~~1 VIti ~1'l.lU1:;ttl"ll,n -tf~'eltl~ 

L~tI'J;r'el-:lnumn1t1'l.l~ir'lJ"ll'l.l:;LU1~~1V1t1 LL~:;~1'l.l1il'J1~~~'ti'l.lfinu~~~'J'l.lm1"-tf-:l1'l.l ~U~1i'j 

;r'el~1n~"'l.lm1~n'M1 ~-:li'je.J~I'i'ele.J~~~fi~'el-:l-:l1'l.l':)~tI fl'el L~n~i'jlil'J1~Un~i'el-:lVl1-:1m1L~'l.l~'J'l.l 

"m\lLL~'Jirni'jifqj,"1~1'l.l~n'Mt"W~tJlil~nJ11~LL~~mn;r1~-:llil~ L"ll'l.l hJ~1~11tllil'JUfJ~'el11~nr 
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I 
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,.,rfl~LI'IM' 

%nn = Delay n.n i)U1Yl 

@,n = L~ULfttJ-3"11n,Yl Flash, nn=Page 

&nn = L~ULfttJ-3"11n,Yl OTP , nn=Voice No. 

# = lJlIlLilU;1U'lUlIi''lLflll 

$ = lJlIlLilu;1U'lUWU (~1i'j"llll;tNlIl1lJ~'ltJLflll 2 llfl'nL~1,rU) lJlIl~O-3t1l1l 9999 ;1U 

1~fI~U'IM'ti111fu,hi-36 L~1JU 
• = LLYlulIi'lLflll;1U'lULliilJ~LnU ~ "llfl'n ,(O-3t1l1!fitl 99,999,999) 

•• = LLYlUlIi''lLflll1'llJYlf'lUtJlJtllltJUJlIltl-3tfl''llll llJLnu 8 llfl'n (~-3t1l1lfitl 999,999.99) 

AP-416 
"RUlON t.O. . 

uaSOiCm8118UI!VJ 16 U,n 
.. ,..J...... ~ .. .. _.. J • 

AP-416 f'ltllJtl1111YllJ'lIYlLfltJ-3 2 LUJlJf'ltl Flash 16 U1Y1 LLfl:: OTP 85 'lU1Y1 (Option) 'lI-3f'1'llJf'llJmm1-31U 
... ,. .... ,,, r 

lIl'ltJ1lJt~1f'1tlU tYl1fl Lfltl1 lJIU LLlJlJm1Yi1-311J1l1l"llfl1nllfl1'!. fl1lJ11CltiIII LfttJ-3~1u1lJ ~1'l1 t "U~UlJtl1l1l 
111tl~1Ui'l Line!n fl-3lJU'Yl~fttJ-3LLlJlJ Rash ~tllf'l'l1~tJ1'l1111t3~lIl0-3 16 U1Yl, U1lJ1Lfl1JLfttJ-3tll Output 

tltlnYl1-3fhtYl-31lll,;"uYl 111tlVltlr1lJLf'I~tl-311tJ1tJ~fttJ-3mlll ~1~11CltilllLfttJ-3~ilu'lI'l-3 1 1l1ltlll"tJr11':'UlIlLilu 
lllJ1tJLflllLfttJ-31l1l0-3 64 Page LfttlnLflULfttJ-3LU1lfl:: Page lIItltJ1-3~fl1::lIl1lJVltl-3m1 Utln"l1nUa-3tfl'YlLfttJ-3 

OTP L~,LiilJ~ LilULfttJ-3lJ1'1.131Uti111.fulJlIl;tlf'l'l~lJ"LLfl::lIi''lL!l'll~1't 1~; Yl~lJLfttJ-3 Sound Effect t~Lfttlnt; 
fl1lJ11Clft-31~lIl"'1U'lUWU 'ill lIl'ltJmnJtlulIi''lLflllLYI1UU f')lJ,;"-3ft-3111 LflULfttJ-3~fllJ ~fl1UrllJ LfttJ-3"l1n;Yl Flash 

nt~ m1~-31uYi11~~1u RS232 111tl~'ltJ;ltl 3x4 LLfl::LL~-3l1i''lLflll 4 llfl'nlJUlJtl1l1l~ U1::J1nPit;-31U 
... . .J" t I ,. ... 

1l1l lJ1nlJ1tJtUf1 f'l1Y1 'l lJf'I,,1 LlIU L~UlJtl~lIl Lft tJ-3t1f1::lJlJ;I'l L1:rU1::lJlJLfttJ-3lJtlnL'lfl1i111rlJU1~ m 

Lilu1::lJlJLfttJ-3ft111fum1LL"I-311f'11~Uf'l1111tlf'l1lJ1m1l1l1-3 1 

f\Nsuuttfi:>TLI 
• .. ,. r .J 

- YI1-31UlIl'ltJ1lJtf'l1f'1tlUtYl1flLfltl1UJtl1 PIC16F877A f'I'l1lJCl 20 Mhz 
:l'Ol r ~"'Ol~" .... ..I 

- lIYlLfltJ-3LUJlJ Flash Wtl1 APR6016lJUYlnLfltJ-3 LlIlU1UCl-3 16 U1Y1 (YI Sampling 4 Khz) 

- 'YlLfttJ-3LUJlJ OTP Ll,ltl1 AP89170 (Lilu Option) lJn'LfttJ-3lJ1l1l131U"I1n~fl111lJ1tJLflll 01 tl'ltJLilUri1lJlIl 

LLfl:: Sou~d Effect lIl1-3 1 0-3 57 LfttJ-3 (~ Sampling 12.5 Khz) 

- LLfllIl-3Ufllll'ltJlIi''lLflll 7-8egment LED f'I'l1lJ0-3 0.56 i¥l ;1U'lU 4 llfl'n ...... ,. .....,. ,..... ...... .. . . 
lJf'ltJ 3x4 (LlllJtlUf'ltJtYl1~YlYl) lIltl~1ui'l 10 Pin tllUtlUlItliJflLLfl::lIi'-3f'11l1l1-31 
.. • ... r ~.. 

- f'l RS232 (3 'pin) V1tlf'l'llJ'llJ"l1nLf'lTtl-3 P~ 111tllJtl1l1l'bJtf'lTtlU 11l1l 

i'l Jack LflnVltlrllJfhtYl-3l1U1l1lLfln 111tlllltlr1lJLf'lltJ-3l1tJ1tJLfttJ-3'i1l 

- i'l Jack LflnLilu Line In ft1~fuUU);nLfttJ-3"l1n~Un1nJL~tJ-3~1-31 
- i11lJtl'l1t "UlIU1III LflnlJUlJtl1l1l fl1lJ11ClUU);nLfttJ-3lJ lIl'tl'l,;"uYl 

- i'j Jumper LfttlnUU);nLfttJ-3"l1n1lJtf'l1t"U 111tl"l1n Line In 

i'j Jumper Lfttln Monitor ON/OFF ft111fut~LfttJ-3"l1n Line In tltlnfhtYl-3~ 
- ~t'lqlJLi1tln~1lJUlJ!l1l1l 2 lIi''l ft111fu'YlLfttJ-3~ 2"ufu~~fl1::"l,1nrlU 
- ,wtlllJlIlmm1-31UlIl'ltJ Dip-Switch 8l1i1LLllU-3 (l'll"l7-3 6l1i1LLllU-3) 

... ,. • ".J .. I 

- lJ Reset Switch lJUlJtl1l1l 'lI'ltJtllm1WfltJutlllJlIlYi11l1ltltJ1-:lfl::lIli)n 
~.. .. .. ... ,. "': 

- 1"LfltJ-3"l1nlllJtlLLt.lfl-3l1U1l1lLfln t'lll" 220 VAC'tl'l nUn1::LLflO-3t1l1lLYltJ-3 200 rnA (lJUlJtl1l1l"l::t1l1"LfltJ-3 

2 1::lIilJfi~ 5 VDC LLfl:: 3.3 VDC) 

- lIU1l1llJtl1l1l 10 x 11 cm 
<0 
o 



. n,wuaso O1S1JI!VJ AP-416 (lJw oP69170 rl",UCl Sampling 12.5 Khz fl:J1UV1:JIJSIU1ru 60 ~U1tf) 

Wf 0 0 )E)~~19J1'a~ (i)~. (i) ~1·1l(f)/~~o 
"" 0 0 I<' 0 to fO\ 0 ~kJ. lO' 0 0 0 0 0 _
 

.. ~ '.-' l00ri' ~ • ~
 
~ ooOOOOOC ~~ cQ!Dolg}!:
 
5V ~ ~~~i~i~i OO~30QOOO~:OO : ~
 

e I . 0 Q Cl 0 0 Q is 0 . ..~<t-B9n 0:.
8 .. a IP1OI! 0 tll4 0 0 0 0 0 0 .., 0 0 0 CI gO"

£ !:J (9)06000 GOO) @I)OO6}1P1(l1<~ 0 ~
 

~ I . nU m PC I 6f871" ~ _~: 
,J:!! ouH. 20t.tH%.;I 80 
...... '" . 104 f9ST 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 I '"
 

~.;;--::;:..tJl4 SIA ~~6KO)OOOO) ~
 
~~ ILl l!:f'-rr-"l!J loP RPt<K ~t04 

,0 • I) 0 .. 0 _w. 0 eo 0 

o g:...I :: i: aomorOl FiT7 L~O ...
,0 0 0 .. 0 Q 0 11 0 o~ ¥ 
o 00 & Q 0 0 0 0 4 ~ 
o 00 • • ~0 • •0'0 00 000000000 000000000 0 OQ!y 0 0 "--- ..JL.._....:......:.....:.....::....:......:.....:..JO 00 

looOl~:1 l)~o:.::ool (6lroo~'::: 0°1 AP-t.;; \'i.e
 
~ R-tTr C 104 0 0 0 0 g6 0 0 ~ ~ 0 0 0 0 0 0 0 VofoI RecodIr 81:
• sac. Rftm"'h CJ>.W. 16 woIUl[S ..

. 
m::~ 

..
1::Yln 

Yl::mu 

.. 
~nPltln 

n1::l~-2 

m::uil-l-1 

itlllu::-2 

itl'DU::-1 

l-IlJ1'1l1U-2 

l-IlJl'H1U-1 

L;!I~'t1"nr. 
-

0 -
1-
2-
3-
4 

5 -
6-
7 -
8 

9 Ln1 

A ltl 

B 
.. 
lJ 

C ;l 

D 
.. 
II 

E 
.. 
tl 

F Ltlrl 

G lItll~t'\l\4lJ1tJlfl'll 

H Yllltl-llJrm1 

I tltlllWU1'llJ 

J tltlll1l17::L~U 

K 'l1lJrm1 

L lItu::il 

M l"lfl1 

N U1~n1 

0 i"ltlJ-J 

p U1n 

Q iiU1Vi 

R lnllUt'\l\41 

S Yi\4lJ1tJlft'll 

T rl:: 

ftlJ 

L;!I~'t1" 



I 

RX (PC -> AP-416) TX (PC <-AP-416) n1'l,,j~1U 

:5LM#12N#45P#02Q
.:s ~ ;'k.l~" .. _ .. 

'!Jru...vu L'lfl1 nlJt'ttl-3 U1nm t'lnlJM1 U1Yl t'ttl-3 'lU1Yl 

~rogram Strin~ 0-3 .. 
.. .. ,oJ .. ~ t

tl1UM1tlLlItJUrl1 String L"tlLnlJ L'l U EEprom 
oJ ... 

lItl-3~'l MCU L"tl"l::th'Wl'JIrllJ,hM 7 M1tl"l1n 

tMlJft 13-16 tIltJlfttim~11~-3~ft~30 ~'l 
s = 0-3 

xx•••x[OK,ER]:6s[xx•••x] 

:6OG*Hl (String 0) 

:70456 
,J .. ,J • • 

'!JtlL1CUMlJ1tJLflll t'l "'1 Mn Yllltl-3lJ1m, rl:: 

:61IAI$*l!E (String 1) 

:71456 
J" .. ... .J 

(Sound Effect li'nYl1tJ-1) tJtlftWU1'l1J tUtltJM1ftlJMnlJ1Yltl'lU rl:: (Sound Effect fUnJ-1) 

:7snn.••n OK,ER Play String 0-3 
I I .J ., I 

LflUL~tJ-3Pl11Jrl1 StrinJj YlU!1lLnnJl'l tfttJlt't 

~'l Lflll nn•••n LLVlfm1l11tf1ft 

s = 0-3 

nn•••n = ~'lLflll~Liiu 8 Min 

.... ',:tI ......... 1 I.J '!I". 
nfCUrl1tf-3 6.~ U 'JItl\jfl Strlng xx...x "l::IJMflnm1LMlJtlUfl1ft-3 5 YJm..h::mf.. LlPlLLYlUYl"l::~W\fLntJ-3YlUYl

"" .. ~ t· . 1 ....0; 1 . .r ..Lflftl'i'''::LnlJlItlJJfl L'l UMU'ltJrl'l11J"l1 EEprom IlYlU .. LLfl::"l::~mt11J1 'JI\3~tlnYlLIIltJ 'JIrl1n-3 7 )'Iftl 

m,l'JI-31UlutMlJft 13-16 Lt'ti]tlUrllJWUm,tl.hLLmlJlItlrl'l11J1'l LLfl'lthIJ1l'JInMiW Utln"l1nmt'tPl1-31 

L\-li]tlU~1~ 5 ~l~-31U~LL;'l li'-3t't11J1'tllft~'ltim.~f * \-Ire ** l;;'llJ ;itlLLYlU~'lLflll~Liiu8 Min 
I .... I • .. .. .. I': 

~"l::Qntltluft'ltJ,hft-37 "'1tllut"'lJill 13-16 LYl1UU '!JtllMyhrl'l1IJL1I1l"l"l1n~'ltltJ1-3ft-3U 

:62J$**%05@OO 

:72456 

tJtlft,h,::wu ~lJ1Yl;1ftlJMnt'tPl1-3"(M~'l-3L'lfl1 0.5 iiU1n) (L~tJ-3 Page 00 "l1n1" Flash) 

flNsuuftBwl§VJUUUaso• 
1"L~tJ-3lllJlJ Flash LlJtl7 APR6016 t'l11J17m1uYinl;u1uo-3 16 U1n ~-3d~Utl';rllJ~1 Sample Rate .J" .., • 11 .... • 

YlrhMUftft'ltJ tfttJri1MUftlft 4 7::ftlJ rl1 Sample Rate U-31J1n ~CWl1"L~tJ-3ri"l::~1J1n;UIIl'ltJ LLPlL'lfl1 
...... '161"...... .l ... ~ 

lumruUYlnn"l::flftfl-3Wft'ltJ mruUYln"l::lJtl-3WU Sector 'JIo3IJmMlJft 1280 Sector (0-1279) t"'tJLlPlfl:: 

Sector "l::LrilJ;tlJJfltl~111tJlul;3000 ;tlJJfl Pl1'1-3t'lp.J;tlJJflWUft-3d 

P1111~.'(1JAPR6016 (1280 Sector x 3000 data) 

Sample Rate 
. 

fl'l1U1!I1'lU,Iltil:: Sector fl'l1U1!I1'l!~f!fl 

0=6.4 KHz 0.469 iiUln 10 U1n 

1 = 4.0 KHz 0.750 i)u1Yl 16 U1Y! 

2= 8.0 KHz 0.375 iiU1n 8 U1n 

3 = 5.3 KHz 0.563 iiU1ii 12 u1ii 

.
 
~ rn default 

lumruuYin':'1tJL~U~~tJ-3l1tl-3:U!tFLaSh,rU t'l11J1ftltift LLfl::f~1tL~tJ-3Lilu,j'l-3 1 ~~U1-3~t'l7:: ~fl::'JIn"l:: 
iirl'l11JtJ1'lLYl1hril", tfttJ"l::llItl-3tl1-3~-3""1J1tJLflll Sector LiIJPlUlItl-3LfttJ-3Lt'llJtl t'l'lUMIJ1tJLfl'JIYl1tJ1IJPltl-3 

... .. • .. ... • .J' ..I 

,hu-3o-3 rltllum,tift"l::;utlflrllJm7n ftM'I ft'JItl-3 tll'JILtl-3 t't'lUlUm7LflUL~tJ-3 Lrl1tl-3"l::LflULfttJ-3l1tl-3'J1'l-3UU 
.. ~ .J • • .. .. .. 

"lUrlru LLfl'lMflftLtl-3Lt'llJtl LLfl::L"tlrl'l11Jt'l::ft'lnlum,l'JI-31U AP-416 ii,::lJlJ Map Sector l"""''ltJ ;itl.J .. "1 I ... ,.. .. .. 

LLYlUYl"l::llItl-341MIJ1tJLflll Sector LnJllIU'!Jtl-3LfttJ-3 ;-3WU~'lLflll 4 MinLLllIn1ll1-3rlultl l;jl'JIl\11J1ftltltlU
• .:t .. 1 ~ ::> ~ .. .... - .'1 0;- • ~ .... 

MlJ1tJLflllLMfl1ULnlJfl-3 U EEprom lItl-3Pl'l"D" MCU L'" LLfl::LftJntl1-3tl-3LuU Page LLYlU Ll'ltJYl1 Ll'ltl'l.J..... .... .,::" .l." 
64 Page LLfl::LlJtl"l::L'tJnlll-31U m'tJnPl1lJMlJ1tJLflll Page 2 MflnLLYlU llI-3LLllI 0-63 'Il-3Yl1lMt'l::"''ln 

WUtlU1-3~-3 
.. ...I' .. I ... .. 

;"L~tJ-3LLlJlJ alP LlJtl' AP89170 Lilu=Jl" L~tJ-3Yl Lflull'ltltJ1-3LfttJ'l lIlJ'lUn1Ttift LfttJ-3"l::n7::Yi11J1lM 

L7tJlJ~tJLL~'l"l1n"fl1 ft1MfulJtl1l'l AP-416 "l::l~LfttJ-31J11l1'~l,.UMIJ1tJLfl.1I 01 ;~tl,::ntl1J;'ltJri1'IJl'l~1-3 1 

LLfl:: Sound Effect f'llJriuii-3 57 LfttJ-3 (1II1l11'1-3LfttJ-3YlYl1tJlItl-3 fl j'jtl) ;;-3LdtlU1ri1wftIJ11l1tlriU.. ,.. .• .l .• ".. 
"l::Yi~ lM\3ft L~1ttl,::ttJrl.Pl1-3 1..1'\ tfttJLll"1::L'tl-3l1tl-3n1ftl,::mrlM!J1tJLflll.41U'l~L~U LLfl::'::..lJUL'lfl1 

Yi1lmJ7::f1nllll'JIrllJ-31U1lI1-31'l1ltltJ1-3t't::ft'ln ;"LfttJ-3 AP89170 tln;JLLfl'l"l::mULfttJ-3'l1l 170iiU1n ft'ltJtilllf1 
.. ...I '~ .. ...x ......... ., ...I 

Sample Rate Yl 6 KHz LLPlL"tllMfltu1l1"L~tJ-3ftllUtln "l-31ftl'JItllll,1 Sample Rate Yl 12.5 KHz 

i3Yhl;1I)lJLfttJ-3~tl7::IJ1CU80 iiU1n :U"L~tJ-3 AP89170 ~1;l;1J1rllJutl1ft ;tl'l~tlL~IJLiiIJ~1'1M1n 

CD 
I'\.) 



l: 
n1sn J DIp-Switch 

~ ",'1,;,.,," 
~~F I~ ~ ~ ~ ~ ~ ~~ 

1 2 3 4 5 678 ... 
,r-l Baud Rate f1 TI .. 

L.. 

19200 
1 2 3 4 lfttlny.... IJ~01r1'll-l1U 

ON ON ON ON PLAYSTRING3 } 

ON ON ON OFF PLAY STRING 2 

Y\.nJ~ ON ON laT ON PLAY STRING 1 .. 
ON ON PLAY STRING 01'll'l1U I\,K VI . ON IOFF ON ON PLAY OTP (XX)lftU 

l~tJ-l ON IOFF ON ICFf PLAYOTP (X) 

ON lut lut ON PLAY FLASH (XX) 

ON IVO- I"" VI PLAY FLASH (X) 

PA= ON ON ON MAP SECTOR 

IOFF ON ON laT SAMPLE RATE 
Y\.nJ~ IOFF ON laT ON PLAY SECTOR 
~ ~ 

lJUl'In ICH ON , \,K ,vo- RECORD SECTOR.. , 
Pi'l"'1 I"" I"" ON ON TEST - KEY 

Y1~~tllJ IA"t IA"t ON aT TEST - DIP-SW 

I~ ON TEST - DISPLAY 

IVO- I \,K IVO- I"" RS232 (ASCII Comm 

9600 

4800 

_ 2400 

IrunrlJ STI 

~')tJ Ascii Command 

'l1nt....IJ~ RS232 ~tlU 

and) 

RX (PC -> AP-416) TX (PC <- AP-416) m"ll';.nu 

:3xxxx Uft"-l;tlf'l,)1IJmrl~UlfttJ-l Play Sector 

ti1....fu01n~UlfttJ-l'l1n~'I'I Flash m~UUl1n 
,;u;') Y"mh....u" Sector LhJ;u xxxx Ufl:: 
.J '-,j .I~ .. ~" .J 
~tl"..lJl,)-lLntJ-lYllJuYJn L') ..If'lr~:'l::''''fl''ltl-l 

....rtlt11l11tl-lmmfl~ntlU 1....nMtJ'lIl1 

xxxx = OOO(}.1279 

MapSeptor , 

d1....futl1U....1tll~tJU''I1 Sector l'I11J Page 

yy =00-63 (Page) 

xxxx =000(}.1279 (Sector) 

nrci1 xxxx = 9999 .... 1J1tJO-lti-lu.;'~~-l~1 

xxxx[OK,ER]:4yy[xxxx] 

I 

:5J$92.25%1Q@01 

tJtl~,hr::wu l~ftlJfttl-llJ1Y1~ftlJ~1ft/ll1-l'" (,.N'Nl,)fl11.5~U1Y1) (lfttJ-l Page 01 'l1n~'I'I Flash) 

:5LRS#421IG 
~ _.~.1 .I" .I~ • .. )

lIru::U m"ucy....1 Y1....IJ1tJlflll ftftltJtJl'IlJ ltlll (Sound Effect r::Y1n 

:5G123HAT J .J I _ • 

lItll;\cy....1J1tJlflll ....U-.l fttl-l ft11J Y1'lltl-.llJr01r ltl f'l:: 

:5xx...x OK Play String 

I ." I I .J " I I' .. 

ft1....fumrttl1.... lflUlfttJ-l'l1n String xx...x ~'l::LUu'httlYl'l::nn1'lllJtltJ 1 fl1....fu01nh'Wtlr::f1 n1ll1'll-.l1U 
... I II \I.." ."1 .. 

t"tJlf'l7tl-l'l::lflUlfttJ-lli-l'l1n~'I'IFlash Ufl:: OTP r.lftIJr.lft1Unu'lll Li'illLUUlfttJ-l'lJ"lItll'l')1IJl'I1-l1....7tllfttJ-l 
~ ~t .J '-,j ~ ~ ... • ~ ..~. I .11.1 .. ~. I

Sound Effect LI'l "tJlf'l7tl-l'l::ft-.llntJ-.ll'l1IJI'l')tlm~t71ro-lfl1"lJ'l1fl'111tJ wlI')11111IJ String xx...x YI tlUl1l1 w 
I .. .. I .. ... .. .. ..... 

~r,rft'l;iO''''l~n/ll171-.l..1u,r')lItl'''tl'W !m:t1 xx...X 'l::t1tlU'"~-l~" 40,r') ~fl::tl1l'1tl-.101r""fl"l~tJ-.llillYl 
1....nll~tJ'lIl1li-l'l1n~tJlItl-l PC ....1tl~tJlItl-l AP-416 ltl-l lItl1mi11'1,)1IJl1l11'l'l1n,r')tltJ1-lPi-.lllltl'Wii 

:5K$1000.00&51 
, .J .. 

1'I1lJ101r ....U-lri'U1J1Y1mU (Sound Effect itJ'llU::-1) 

~ 



n1siaensnu PC (AscII Command) 

mrgtlft1111U PC ~1UYI1-3 RS232 "l::;tl-31ft~Vl MAX232 L~IJ;'ltl ft'm:rru::lItl-3 Ascii Command 

"t:;tl'lLhJ;'ltl'llfl,i1K'I"l1n PC 1J1U'I AP-416 LLfl:;"l1n~U AP-416 "l:;l'ItlUftUtl'l~tl,i1K'I~u 1 liun zU LLlJU 
.1 ~.1 ........ .:
 

"f1'11'l1ft'l"t1n PC YlWumft Ascii I'ltlfl'lU 

:CXX•.•X<cr> 

: ;;tl1~t"h~~111tl'l'f1';1tf'l (3AH)
 

C fttlmft';1ft'l 0-7 (30H-37H)
 
...., _ .J .... ....._~ ... ~ I '" 

XX••X I'ltllltl1,jfll'lfll'l11J 'lI'I"l:;1J1Utl um lIutl~nu,hft'luu1 
... " 

<cr> I'ltlmt\fl'l'fl1t1 (ODH) 

I .. '" '" ..... I ..I • 
AP-4,.16 "t::l/ItllJftUtl-3';1ft'l"'l,t1n1~ft'llltl1,jflL'l1'11 L'l1JJ'ltl'ln11 "LL~:;fl'lVl1fJ"~fJ <cr> L'lIUI1U ~1ti1Y1'b.Jj'jn11 
tl1J,1l1tlu ft1" 1 AP-416 n"l::ft'l1'i1'l1 OK<cr> nftu'bnllLLYlU t11'llft11J11n1'lltu1LLfl1lJ~tlft1m'l11tll'hllru 

~ .. I'" .. .. I". .. .. 
n11fltlt\1'11::ll'l1'1L1'llfl'l PC nlJlJtl1" AP-416 1" L'lIU Hyper Terminal llTtl"l::1'lltu1LLn1lJ S-Term 11tl-3 

~fl1~ ~Download Vl1'1 www.sil~research.cq.m ~'l;tl PqtOO!) 11fJfl::Liltlfln1111'11ULL~fl::';1tf'l~"i"l1n 
1JI111'1,wlJltlttld t"t11Ul'l111'1"l::'b.JLLftfl'lmftfl'lYl1fJ <or> ft'lUI'l1n1t11U'l'lLftU [ ] fttl Option fttlLfttln1ftllre 

t~'l~m; 

RX (PC -> AP-416) TX (PC <- AP-416) n1'l'l,j~1U 

:0 AP-416v1.0	 Check 11Pl1'l"lfttllJn11atlft11 

:1 [x] x[OK]	 Sample Rate 
I ..... ' 

tl1U1l1tlLlIfJU1'l1 Sample Rate lItl'l 

ilVlLftfJ'I LLlJlJ Rash 

x = 0-3 

v .. " :2xxxx LLftll'llltll'l'l1JJn111JUVln	 Record Sector 

ft111ruuunmfttl'lfl'lilVl Flash tfltlri111UIII 
..: .. . ........
 

Sector L1IJL'lU xxxx LLfl::1lru::n1fl'llJUYln 
.. ... ~ ... It 

11lnllll'lfJ'lfI 1 LlJtlflltl'ln1m~" 

xxxx = 0000-1279 

n1s1~J'U 16 rnuo n'J~6UaSOllaIIIDJJUaOJd':llaU 
Un;lLL~'l AP-416 "l:;11'11Ut;ftIJ111eULLlJU~1U';1~Vl1'1 RS232 fttltll1.1'I RS232 trULtl'l tl~1'111nI'l11J 

., • __.. "I .. ..I.....J.. .. I 

n111'!l'l1UU1U;;fJUtl1f1 LLfl:: LLU'I LLftfl'lIR'lLfllllJUlltl1f1 nWUYl1'1LftflnYl1'lI'11U1ft;\ nrru.V1 ~l'll'b.Jft:;IIl'ln1Un11 
," ... .J .. ~" ... .. ~_I .J ~" , "...
1'lI'I1U RS232 nlJLI'llfl'l PC 1111ln1rul'll'l1UUftIJUft1UnU I'lflw1LLn1lJ"l1nLl'l1tl'l PC l'lntiU LLfl'l"l'lU1 .. .. I ... <III <III... ... ,., I.....	 ..r 
lJtl111l'bn'!l'l1UI'I1'1111n tlllfJ1'llLVlfJ'Il'ltlUtl1f1LLfl:; LLU'I LLt\ f1'1lJUlJtl1" LYl1UU ,j1111U1::11tJIII LLfl:;ft:;f1'lnIJ1nllU. .J.... ., ... .r...	 ~ ....I I..	 It 

tllIJflI'I1'I 1 YlLfltlnfl'lfJ Dip-Switch U LLI'Ifl::tlllJlIl"l:;IJLUtl1l1LVlfJ'ItlfJ1'1L"fJ'l LVl11::'I1:;UUn111'll'l1U"lN 
.. .... .1..1 ... ....	 ..1 

~1'llL'ltl'lUfutlllJflL1.IflfJU1tlL1.lflfJUIJ1LftlJtltflfJLlJtlUfu Dip-Switch LLfl'l "l:;L'ltl'lnl'l~1J Reset lJUlJtl1" 
:J .• 1..1 ~ " ....._ ~' .... .. ... 

LVltlwfltlUllllJ""'lfJ 1'l'l11J1l1J1t1l1tl'll'lfJVlLrlI:t 2 IJl'ltl *1l1J1fJn'l Clear LLfl:: # llIJ1fJm Enter 11fJfl::Ltltl" 
, 11 

LLL'lfl::tlllJ"WUft'lU 

.. I • ... .....	 I .. 

<1> tlllt'" RS23? •.• ft111ru1'll'l1UU1U RS232 I'ItlLl'lTtl'l PC llre~U~1~tlU J 11t1~::L~fJ"'lItl'l';1ft'l11liO 
"l1m.t'llltl n11fttlft1111lJ PC (Ascii Command) lutllJJ"iHltllJtl1""l::1'l1L'ritln1111q"L((fJ'I 
, ... ....'" ~".J .... 1- .J ....'"

ft'lULLU'I LLt\f1'1L'l'l Lflll"l:: LLt\f1'1wU 2 llflL'lNnfl1'11'l LLfl::LlJtlJJft1n'lJJ1Y11'1 RS232 Ll'llfl'l"l::LLftlll'lwU 4 '11111 
.J , ". • • • I I	 ..._ 

LVltl llnJfl1n1fl'lVl1'11UL'l1JJI'l1ft'ltl~ LLfl::LlJtlL1fJlJlfIfJ LLfl'l n"l::nfllJJJ1 LLft111'1 LUU 2 1llllPl1JJLlIlJJ 

~ . .J'" ... t ... ... ( ~- I.J<2> IllJJ" Test Display ... n11111JYlflfttlULUNLLftlll'lI'l'lLflll IIlfJ"l::LLftfl'lYlfl::1l1ll Segment) 'lUwLlfItI 1 

<3> tllJJIl Test Dip-Switch .•• ft111ruVlllfttllJ Dip-Switch tfltl"l::LLftll'ln11 On/Off lltl'l Dip-Switch 
~ .J ... ... .. t ... "..I ...

<4> IllJJIIl Test Key ... n111nJVlIlfttllJLLU'Il'ltl 3x4 IIlfJ"l::LLft"'111JJ1tJLfllll'lfJVlnfllJULLU'ILLt\III'14 llfln 

llJJ1tJLllIIJ ..• tlllJ" Test Lll~1d"l::11ft111fun11Uftl/lLLfl::n11l/11'l"l,jtlJJlJtl;f1 

<5> tlllJfI Record Sector ... ft111run1ruu~mfttl'lfl~VlLLlJlJ Flash tfltl"l::LLftfl'llJfl~'1d 
oJ .. .. ,	 ,.... I 

rS-- nlll * LVlti Clear Display LLfl::Utl~'lLflll Sector f1'ltl;!t1 0-9 (llJJ1t1Lflll Sector 1ftll1l,j''1 LLL'l ..... ...... ..... 
0- 1279) LlJtlVlTtlIJ"l::UUYlnLLfl'llllnfl # 1ftliuYI 

, ..I ..... .J ..I... ~ " "1" ..... '" ~ t ~...I
Ulltu;V1lJUVlnLI'l1tl'l"l:::LLftM'f1V111flnLL1n~'l f;l 'lI"l:::~UYlmnfJ'I"l1n IJJ f11mU (~i~) 
... ( )!!'t.J..	 "'v vlJUlltl1f1 111fl"l1n Jack Line In Mono n I" 'Il'lLfltlnlll'ltl Jumper llru:;LIltJ'lnUml'l'l

.I'" .... 
Jumper- Monitor Lilu On n"l::l'iuftfJ'IU1UthtVl'lVlPltl1'l1ft"'lfJ (lUnTn1ifu~n"l1n'b.J1I'l1tWu 

II' ..... I'" I .. 
I 

1'l'l1"l::,j''1 Off 1'l"m1 LVltlnu'b.J1llLii"Lfttl'l Feed Back) 

... .. ... ..... .-: ........ ..... 
xxxx LlJtlflltl'ln1m~"UUYln 11lnllll'lfJ'lfI 1 m,. (nflI'l1'1l'lLfinutlfJ) "l1nUULI'llfl'l"l::ll~f1 

... ...... ; .I. I	 .. ::J ..... 
rS-- lJUYlnLIJtlllU"'f1 Sector Y1'f11'11UtlJl LLfl:::"l::LLftlll'lllJJ1t1Lflll Sector ftflYl1fJYllJUYln 

.... t': -4... .. 11.. . '"I 

1'l1'1t'l n,,;;a'lfl1 LVltlnftlJL1I1~1'l'l1JJVl1tlJJ1un1ruu;jnPltl1tl 

tg 



., •• ., .,J ....,J 

\41J1tJl\41lJ ••, m,uu~mfttJ'ItfltJlft Seqtor lnJl'Ill~ O"LLft~'WftU~f1Y1§ector 45 

mruulimfttJ'I'll'l'll'ltl'bJ (\4re Page fltl'bJ) m\4lnJl'Iu Sector 4611lLfttJ 

<6> t\4JJ~ Play Sector ••• ti1\471Jm1L~ULfttJ'I"i1n;YilWlJ Flash t~tJLilulllJ'1umnhutl'lL~t1'1rilJt\41J~ 
1	 ... ., , ., ... 

Record ~ector 'tmJ1~m1 lL/Il..::lLft~-l~ftLilu P S,,- - LL~U LLft,,::UJtlftU~~L~tJ-llltl-l~ft:: Pa~e"lLft'1 LR1tl-l 

"i::~q~L~UL~1 Yi1tl1Ji-l~ft"M\41J1~Lft,,1l Sector ~~YI1tJl\4Y111lJ~'ltl lU1::\4'11-l011LftULfttJ'I ml'ltl'101mq~ 
"';'UJI riyi11~~'1t1m1O~RtJ1~ 1 LYl1UU 

.I v .' v': 
<7> t\4JJI'l Sample Rate ••• ¥11\411J01101\4UM1 Sample Rate "''1U 

s __ x rh\4'U~~1 Sample Rate ';~-lLL~ 0-3 (fl'l111-.l1Uli'1~tlRcuft1JU1I~riLfttJ-l) 
.... ... PtA.: '" "'" ... 1 

nfl,l1J • LYitl Clear LLft::UtlULftll 0-3 1", "i1nUUn", # LR1tl'l"i::LLft~'1"1"'''D1t1f\1'''ftnRT.J ~	 I" 1 " t I I ~ -1' 0 

LYitlLLft"'-l'111"'Yh01nJfuR1 Sample Rate LLft'1 LLft::;-lnfllJl'IIYlL~1J R1 Sample Rate 
.,J '" '"	 •• \I ...I 

Y1t1tlu1'1 "i::LrilJtl~lu EEprom lltl-l;Yi MCU ;'1'bJ~C\I\41t11U'IIcu.,-il", LR1tl-l 

I .,.,... ~ 

<8> t\4JJI'l Map Sector •.. tl1\471J011ri1\4U"'R1 Sector 1\4tl1-lti-l"''1tJ Page tl-lU 

1 ., I ... I ... 

M_ x X 1ft\41J1tJlft"D Page lIl'llL/ll 0-63 t~tJn",· intl Clear LLft::1ft~'lLftll "1nuunlll # 

..	 - oJ...' ..... 1 '.... ::.)
x x x x LR1tl-l"i::LLftlll-l\41J1tJlftll Sector LIIl1JYl1Jtl" (n1CULR1tl-l \41J"i::wU 9999 Y1-l\41J'" ., ... .,J .........,.	 ...
 

01I1ltl-l011uJfttluLU..lft'l1\4n", • LYitl Clear "1nuu1ft~'1Lftll LLft::n", # LR1tl-l"l::LLft"'-l ., I...., I" .,J .... ... I.,J 
"J"''111tJ~f1ftnRl LYitl1\4Y111lJ'11't1lyh011uJfttJuLU..lft'lR1LLft'1 "i1nuuri"i::nfllJ~Y1~1J 

<9> t\4JJIIl Play Flash (x) ... tt1\4fu011LflULfttJ'l"1n;Yi Flash tfltJ~1-lti'l\41J1tJlft"D Page IWlJ\4flm~t1'1 
v'""

"'oN 

.... .. • ., .... .... ".,J ...... 
F __ x nMtJ 0-9 (b.J'Itl-ln",· LLft:: #) t"'tJlR1tl-l"i::LftULfttJ-l Page 0-9 1Il11J"tJYln",Y1UYI .... ., . . ... .... ,. ... 

O1CU'ltl'101mq"'LftUntlU"ilJ l\4nMtJ~ 1 LYitl\4q'" 

< 10> t'HJJ'" Play Flash (xx) ••• tl1\4fu011LflULfttJ-l"i1n~Yi Flash t"'tJ~1-l~\4).J1tJlftll Page IWlJ 2 \4fln _: 
I'l-I\.l 

.....	 .... .... ... ... 
F _ x x	 nMtJ 0-9 'i1U'1U 2 \4fln (b.J'Itl-lnlll • LLft:: #) t"'tJLR1tl-l"i::LftULfttl-l Page 00-631\4iuYI ., I' ...,. ...
 

O1cUlIltl'101mq"'iftUntlU"ilJ l\4nlll;itl~ 1 LYitl\4q'"
 

<11> t\41JfI Play OlP (x) ••• tl1\4fum1L~ULftU'I"i1niYi OTP tflun~~1J\4flm;itJ'l tl'ld 

..... I" ......., ...
 
o __ x nMU 0-9 ~l'Itl'ln~ • LLft:: #) tfltlLR1tl'l"i::l3f1fi1'11 '~UtI' rn 'L01'l\4iuii tfltJ"i::l3f1 

Lilul'h 1 ~1;"i~;tl'l1tll~~fi1"ilJntlu ~"i::nfl,h1\4~~ 

<12> t\41JfI Play OTP (xx) ... tl1\471J011i~ULfttJ-l"i1n;Yi OTP t~tJnfl~1J 2 \4fln tl-ld 

.. .... ...	 ... 
o x x n",;itJ 0-9 41U'1U 2 \4fln (b.JlIltl-ln", • LLft:: #) t"'t1LR1tl-l"i::w"'1Il11Jfi11u;Yi 1'11Ji-lLfttJ-l 

- .....,J ~'11	 ... 

Sound Effect '11'1 11\4 ift"D 2 \4flnYlnfl"i::\41J1tJii'l Voice no 1Il11J1Il111-lLfttJ-l (lIlli'1"Dtl., I...... .........."	 ·w • .,
 
YI1t1t1~"Dtl-l':li1tlU) LR1tl-l"i::l3f1wufi11l;11"D"i::l'ltl-l1tl1\4'':l",fi~''ilJntlu ;-l"i::n~fi11\41J1Il 
t\41J",untlw!lfl1,.m"'fttllJ~nLfttJ-l OTP 'hJlu~'1"''1tJ Ln11::1"DYI"'fttllJR'111J\lnllltl'llltl-lfi1 

mtl1LL011J1'1111li-l\41J'" 

<13> t\41J'" Play String 0 ••• tt1\4fu011L~ULfttJ-l1ll11J;tlR'111Jm;ttl1LL011J1;\41J1tJlftll 0 

<14> t\41Jfl Play String 1 ••• tl1\4fu011LflULfttl-l1ll11J;tlM11Jm;ttl1LLn11J1;\41J1tJlftll 1 

<15> t\41JfI Play String 2 ... ft1\4fu011LflULfttJ-l1ll11J;tlR'111Jm;ttl1LLn11J1;\41J1tJlftll 2 

<16> t\41JfI Play StrinQ 3 .,. tt1\4fu011LflULfttJ-l'l11J;tlR'111Jm;ttl1LL011J1;\41J1tJlft'll 3., s .,J ., .,. ., ....1 

0111"D-.l1ut\41J'" 13-16 U "::LntJ'1lltl-lrilJm1ttl1LL011J"''1tJfi1ft.l61ltl-l0111''D-l1u~1U RS232 ~"::'1tl-lYi1011 
...	 ... • .... .: ".J ., 

ttl1LL011Jll tl"'111J LLlJlJ String 1'1ntlu ;-l,,::u11J11"D1ut\41J"'L\4ft1U,,,, tfltJ L"1 tl-l"i::w III U]U'IItl"'111J
.I"	 .I'" ., I.. "w 

1Il11JYI ttl1LL011J1'1 ~ft 1J~ft1urilJ ~'1 LftllYl tI tlUL1l11t1 ~ 1UYl1-l;itJ LLft:: LL~-lLLft "'-l 11tJ ft::Ltl tJ '" 
." ...... .,J' '" .,JJ" I'" .,

"i~IIl~-ltl1u1~li'1'11tl011ft~ft11rilJ eC YI1'i1ft-l 5,6,7 f1'1tJ 1UYI"Uft~~iii'111",ttl1LL011J'IItltl'111J String 3 

1'1LLft'1WU "R1lJ'l011 $. R::" 0111"D'I1Ur1lJt\41J'" 13-16 "::Lilu1"'"-lU 

... ... t.......	 .,J
...	 I.... I 

PSt 3	 UJtln", Reset LR"!l-l"i::LLft"'-llltlR'111J1'1R! LYitl1\4Y111,.lJ,:J101ft-l Play St[i~g Y1iYl111 
1 oJ..... v v v 1. tI v .. 1 ~ _ v
LUYlURtl 3 "i1nuu,,:: Clear IIl'1LftllYW\41J'" LLft::1tl L\4 tlU'I'1Lftll "D-.l tI LII~-l~'" 8 \4ftn 

("i::1Jtl-lL\4uLL~ 4 \4fln) 

123 1ft~'1iftll 123 LL~'1'111J;'1t1 # ... ., . ... ~ .: 
LR1tl-l"::LLtlM"""1tJl'II", LLft::Y1101m"''111JlltlR'111Jfl-lU• _ ... ~ .,J -1' ., ··w. 
"R1lJ1011 \4U-l1tltltJftlJtl11J1J1Y1mU R::" 

... .,	 .,., It" 

UJtl"lJ lLft'1ri"i:: Clear ~'1 Lftll LLft::n1tl1J"i::t1tlU~'1 Lft1l1\41JlIltl'htlfl 

, «) 
(Jl 
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15 SAl +5 QO I SB3+5 QO 1 SBI MIl QI 2 soMIl QI 2 SCI DATA Q2 3 S03 

DATA lfl DATA Q2 J SOl "I1l Q3 
• S63~-, 

12 "I1l Q3 
4 SEI SCLK Q4 

5 SFJ 
II SCLK Q4 

S SFI oour Q5 
6 SG3OOl'T QS SOl iE Q6 7 SPJ Ic 

iE Q6 7 SPt GNO Q7GNO Q7 
7411CS9514HCS9S 

IC7ICS 

QO 
IS 8MIS SAl +5 I SB4~ 

QO I SB2 MIl QI 2 SC4QI 2 SC2 DATA Q2 3 SD<DATA Q2 3 S02 "I1l QJ • SE4S11l Q3 4 SEZ SCIJ( Q4 5 SF<
SClJ{ Q4 

5 SP2 oour QS 
6 SG4oour QS 6 S02 iE Q6 1 SP4liE Q6 1 SP2 GND Q7GND Q2 

74HCS9S7.1ICS95 

IICIO 

t#1KIA218RXX 
I. i 

SAl AI 
SEGI 

A1SAl SAl AI 
SEG2 

A15M 
SBI BI 

8a 
B2SB2 SB3 BI 

a8 
B2SB4 

RPIOK DIP! SCI CI ClSC! SC3 CI C2SC4 

~ 
SOl 01 D1SD2 S0301 OlSD< 
SEI EI EZSEZ S63 EI EZSE< 10

I FI F2SF2 SF3 FI F2SF< 
SOl 01 GlSG2 S0301 0ZSG4 
SP! PI P2SP2 SPJ PI ns 

22 BUSY 

n 

3X41C1l 

+3.3 

*.. RPJ 

39 
3i 
E 

*3i 
lL.... 
JOm 

~ 
'Ti 

AP-416 Vl.0 

GND CS 
GND ourl 

ICl AP89XXX 

+3.3 

C7 

J'OOnF 

06C va:: 
i 'tl II ,'u ICXlUT vcc 

VCC 
loll 

RST 
OJ 

IolO SCI( 

RSZlZ 

QI 
547 

RS 
10K 

2 

~ 

UNEIN 

+5 

RI1 .J; C20 

~1S11: -J..2»'1. 

+5+5 

Ro. 
10K 

II CI9 1N386 

SFK~:~:l- ~P+ 

~.D=J: :;; i l~RIO 
.20 

-= -=

1oOCR0PII0NE ~II I ([' 

-L~:Lc I:I: r:::.l 51 _. - IC2 I'tCI6F'BnA~ 10 11 C12 ell C14 CU +).3 RST 4IC1 

1'041104111)41104111)411041'04 T~ I Ma.R VCC 
vcc"'=:="' DATA 2 IW>'ANO

"I1l 3 KAlIAN! RB7Jel +3.3 CLK 4 RA1IANZ RB"ANAJN+ J7 
ANAIN+ cs 1 cs RPI RPIOK 5 RAJlAlO RBS 

YRI DI 2 OJ " RA4 RII4CI 3 00 7 
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1. ~'fl- ~~~ (111M1\'VI~) 'U1!1'l1'l::"lf1 

(111~,g-.1n~~) Mr. Pracha Pijukkana 

3. ~1LL~ti-.1tr'il'U'IJ 'il1~1'!i' ,::;\J 6 

f1Cl.1::~'I1,jlJI!In"3J flf1~ lJI'LL~::n1''iI'iIn LL\J\J 

f1Cl.1::~{I1,j lJI!ln"3J flf1~lJI'LL~::n1''iI'ilnLL\J\J 3J\lI1i'VI!l1'it!l L'VI fIt'Ut~ii'1"lf3J.:IfI~""':: 

'UfI' 168 {I'U'Uflf;'iI!lfi!l1 LL'2I';l.:l';l~'''''!I1\J1~ L'2IlJI~ilJl n'.:IL'VI.... .., 10300 L'VI1~Vn' 0-2282-2383-2 , 

0-2281-9231-4 9i'il 6305 L'VI1~11 0-2282-8572 E-mail: pracha_ton@hotmail.com 

.. 
L\lI'U'iI 

tx ...... .., , .., t'i''' IV IV
fl. 'iI.3J. (L'VIfI 'U ~!1 ~~lJIIlCl.l'VI'illJl~1\l1n"3J) ~{I1\J'UL 'VIfI 'U ~~!I""'::~'il3JLn~~IL~1f1Cl.1 

.., 
'VI\lI1'~1~n'::\J.:I 

n1'Rm!t1 

L'VIfIt'Ut~iin1'Rm!t1 

, , " 
7. tJ 1:;~um 1ruvhfitI 'J-n'fl-.1 nu m nJ1~ 1N 1'IJ~r.rt1V1-.1111t1 'l'lJLL~ :;111 tI'IJ'fl mJ1:; L'VI Pl Lj;1t11:;U• 

~ Cl1'IJ111Vl'l'lJm1vh~r.rtl~1 LiI'lJe:frei1'IJ'JtI mnL~'IJ-.11'IJ~r.rtl i 'JWW1L~N m1~r.rtl ~1'fl M'J ~~r.rtl'l'lJLL[;]~:; 
~ ~ 

-n'flL~'IJ'flm1~r.rtl LiI'IJ~'IJ 

li'o Q,CV

7.1 ~'fl1'IJ'Jtlm1LLeJ'IJ-.11'IJ'J'ilti : 

7.2 i'JWW1L~Nm~~r.rtl : 

.., IV t .... .., .. ~........ ~.... l....a.. I 
- \lI';l\ll'U1 f1,.:1 n1'';l~!1 L''iI.:I n1',.n'l!t1~ lJI';l'VI!l11't'VI3J 1II~ lJI'illII'VI3J f1';l13J\Jn ....''iI.:I.. 

c:I.. .. 0 iL~ 
'VI1.:1n1'3J'iI.:IL\lI'UL~'iI'U".:I L....'iI'U13J1 ''If ~'Un1''iI'ilnLL\J\J ..... flf. 2551 
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CV a-'i" ... CV • CV • ... CV _ CV 

- C"";)""\I1 .. fI~~n1~';I'UI L~'iHI n1~'W lijJ\l1 LfI~'il~ L.n"Vlm!t~n1~L~!I\1"'i!I'l:!lI\1~ 

L'U~'il'il1V1!1 'W.PI. 2552 

I 
oIII:lltoQ,oo"_O t2 II

7.3 -:l1'l.l'JIil!.J'Vl'Vl1LMIil LLfl'J : 

a-. ... CV 'i" ... cv. _or CV ._ .Yo CV .. CV ~ ~ ~ 
- J:I~';I2J';I~!1 .. fI~~n1~';I~!IL~'il~1J~~!IV12JfI';I12J·It2J'W\lfin'Un1~1I1L~~n1~,.n1:!t1.. 

o CVo cv~ ... CV 'i"'i"
1J112Jn1""\I1J1L';I'il1 LL'il~""'il~ n1""\I1J1 L';I'il1"jJ'il~\1 n P1n1:!t12J""1';1V1!11'il!l LVI fII.\I ..'il!l~lI2J~ fI'il'W~\1 fI~ 

'W.PI. 2550 
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Mr. Tinnawong Rakisarakul 

fI r;u::'11 Cl11191 !In'in.l Pl11191'LL~::n1'i'i)'i)n LL'U'U 3-.I"'1~'VI!l1r!l L'VI fitUt~ ii'i1'!l3-.l~ f1~ 

'n'i::UfI'i 168 ClUUPll'i)!If]!I1 LL'1I'H';l:a'i::'n!l1'U1~ L'1I9Il'li91 n'i~L'VI'n3-.l"'1UfI'i 10300 

L'Vl~~Yn, 0-2282-8531-2 ~'i) 4201 L'Vl~~1~ 0-2282-2394 e-Mail: a4_00@yahoo.com 

, ,	 " 
7.	 ,J~~~Un1~nrViLnm;r'el..:lnUn1~U~'VI1N1'l.!'ij~tJ";..:lfl1tJL'l.!LLfl~fl1tJ'l.!'elmJ~~L'Vlfll L{;ltJ~~~ 

~ Cl1Ufl1'ViL'l.!n1 ~vh'ij~tJ~1 Li~I'l.!eJ~1'l.!'JtJ n1 nLl:J'l.!..:l1'l.!'ij~tJ ~'J'VI.w1LPlNn1 ~'ij~tJ 'VI1'el eJ1'J'-l 
OJ	 OJ 

'ij~tJL'l.!LLl'1fl~;r'elL~'l.!'eln1~'ij~tJ LU'l.!iJf'l.! 

,
_cvCllo c:J II 

7.3	 ..:l1'l.!'J"'ltJ'Vl'Vl1L~~"'lLLfl'J : 
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'ilUl.1'111n"aJ'il1'1111'.'!I1l1'W 'W.P!, 2552 
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U1!1U'W'W' 

Mr. Nopporn Sakulyunyongsuk 

168 C1UUPfi'il!lfi!l1 LL'!I';l~';l~''W!l1'U1'i1 L'!Ij;)~ij;) n'~L'VI'W"1 10300 LVl1~vnf 0-2282-8531-2 
q q q 

,0-2628-6189 r;l'il 6305 LVI~~11 0-2282-4490 E-mail: tee_biot@hotmail.com 

, , 0

7. iJ1::~1J n11nJvILntJ 'J;r~\ln1J n1~lJ1'V11N1Uij4'tJ~\lJl1tJL 'l.lLL~::Jl1tJ'l.l~mJ~:: LVI PI L{;ltJ~::~ 

~ C'l1'l.lJl1ViL'l.ln1~vhij4'tJ~ 1 LtI'l.l~~1'l.l'JtJ n1 ~LL~'l.l\l1'l.lij4'tJ ~'J'VIU1LflN n1~ij4'tJ 'VI1~ M'J)Jij4'tJL'l.lLLIJi~:: 
~ ~ 

7.3 \l1'l.lij4'tJ~Vi1 L~1IilLL~'J : ~~LL~'l.l-:J1'l.lij4'mL~::'VI1~ LflNn1~ij4'tJ t1~~)Jlf n1~L~mLVii 

LL~:: ~C'l1'l.lJl1ViL'l.ln1~vi1ij4'tJ 
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n1'ift-IJ'iI'iln 'W.p(. 2549 - 2550 

.,. _u...,. .... .., • .., .... .., .., ...~ 

- 'li 'i'UI';I'UI ~fI'i-IJ n1'i';l'UI L'i'il-IJn1'i'W j;1jU1 ~~ Ulil alevl'il1\l11'i~1n"lJ1';1\l1'i13JU ~ .. 
L'W'iI'ilUI'M1\l1n'i'i3J'il1\l11'i 'W.p(. 2551• 

.,. ......, 'i' ... ..., .. ..., .. ......, AI 
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