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DeveLopment of Web-Based Tutorial on Principle of Programming 

In the Problems Analysis and Writing Flowcharts 
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Abstract 

The purposes of this research were as follows; 1) To development of Web-Based TutoriaL on PrincipLe of 

Programming: The Problems AnaLysis and Writing Flowcharts 2) To find efficiency of Web-Based Tutorial for 

Review, and 3) To compare pretest and posttest achievement scores of subjects learning with Web-Based 

Tutorial for Review. The samples used in this study were 37 vocational students in 2013 academic year, field of 

business computing, Panomsarakham Industrial and Community Education They had already 
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studied PrincipLe of Programming: The ProbLems AnaLysis and Writing Flowcharts. Cluster sampling method was 

used to seLect 1 group (37 students for each group) out of 2 groups of popuLation. 

Instruments of research consisted of Web-Based TutoriaL, the quality questionnaire and muLtiple choices 

achievement test. This test comprised 50 items with reliability coefficient of 0.82, the IOC between 0.67-100, the 

degree of difficuLty between OAO-0.80, and the of discrimination 0.30-0.80. 

The result of this research revealed that: 

1. The quality was evaluated by the expert and found that the content was in a very good level (X =4.80, 

5.0=0.35) and technic media deveLopment was in a very good level =4.73, 5.0=0.31) 

2. The efficiency (E/E2) of the Web-Based Tutorial was 82.36/81.49. 

3. Achievement of students after Leaming with Web-Based Tutorial on Principle of Programming: The 

problems anaLysis and writing flowcharts was statistically and significantly higher than the achievement prior to 

learning with Web-Based TutoriaL (0=0.01). 

Keywords: Web-Based Tutorial; Quality evaluation; efficiency; Achievement of students; PrincipLe of Programming 

ProbLems Analysis and Writing Flowcharts 
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b~tJ'Wfl11~e:l'W"/Je:J\l (l'We:l:!J'V'I1 bmVlI\J~mb~\l [4] tJ1~fle:l'UJlr.w 7 

1. .ff'W\VIe:l'Wfll'lb\VI~tJ:!J (Preparation) 

2 . .ff'W\VIe:J'Wfl1de:Je:lmb'U'U'U'Vlb~tJ'W (Design Instruction) 

3 . .ff'W\VIe:J'Wfl11b~tJ'We:i\l\l1'W (Flowchart Lesson) 
., . 

4. i'W\VIe:J'Wfl11~~1\l~\VIe:J~'Ue:J{~ (Create Storyboard) 

5 . .ff'W\VIe:l'Wfl11~~1\l/b~tJ'WltJ1LLm:!J (Program Lesson) 

6 . .ff'W\VIe:l'Wfl1dt-J~\VIbe:lfl~11tJ1~fle:l'U'U'Vlb~CJ'W (Produce 

Supporting Materials) 

7 . .ff'W\VIe:J'Wfl1dtJd~Lii'WbbG'l~bbm"/J'U'Vlb~CJ'W (Evaluate and 

Revise) 

4.2 n':ie:Ju Lm1 fI ftvit 'tJi.'W n1':ii'li'1-1l LL UU'Vl ft i'le:JU 1ft N" 

a:!J!;l'Vl~'Vl1-1ln1':iL~fJ'W 
~1:iltJ1mibb'U'U'Vl~~e:J'U"l1iJ~b~e:lfl\VIe:l'U 4 \9l1b~e:lfl bU'W 

bfl~e:l\l:iJe:ll~t-JG'lrK:!J'J'Vl~'Vll\lfll1b~tJ'W"/Je:l\lilflb~tJ'W'Vll\lJll'W~'Vl5 
W;;1tJ (Cognitive Domain) hltJ8~flde:l'Ubb'Wlfl~"/Je:l\l 

Bloom LLG'l~flW~ [5] ~\l1JlLLU\ll\VI~tJ1:5~\lfl11bu'W 6 d~~'U 
bbl'lUl:!J11i 5 1~~'U ~\ld 

1. fll1:!Ji-fl11:!J"ill (Knowledge) 

2. fll1:!JL-ihh (Comprehension) 

3. fl1dUlfll1:!JjttJtJ1~~fl\VI1i (Application) 

4. fl1d1bfldl~'" (AnaLysis) 

5. fl1d~\lbfl11~'" (Synthesis) 

4.3 n':ie:JUbL'W1f1f1n1':i'VI1~rufl1'W'tJe:J-IlU'Vlb~fJ'W 

fl1dVll fl Will'V'1"/Je:J \l'U 'Vl b~tJ'W~ ~l:ilCJ~~l \l~'W 1 ifl de:l'U 
, 'U 

bL'Wlfl~"/Je:l\l 5'Wl11W il~m~ [6] ~\ltJ1~fle:l'U1tJJl1tJJll'W 
L.Qe:lVll bbG'l~Jll'Wb'VlfliJflfl11t-J~\VI~e:l ~\l11tJG'l~L€itJ~I'le:l1tJd 

1) Jll'WL.Qe:lVll 1Jlbbrl b.Qe:lVll:iJfl11:!J~e:J~flcKe:l\lf1'U 
l\VI~tJd::;~\lr1 fll1:!J b VI:!Jl::;~lJ1'Wfl11 bbU\l b.Qe:lVll'U'Vlb~tJ'W fll1:!J 

"., ., 
~ fl~e:J\l"/Je:l\l L iJ e:lVll i'W\VI e:J'Wfl11Ul b~'W e:l b iJ e:l'Vil LVllJl::;~:!J 

bb'U'U'tl flVi'~YfltJ'U'Vl~e:l~fl cKe:l\lf1'Ub.Qe:J VI 1 fll1:!J~e:J~flcKe:J\l"Ue:l\l 
L.Qe:lVllbLl'lm~.ff'W\VIe:l'W fl11:!Ji~ L~'W1 'Wfl11e:l5'Ulm.Qe:JVll fll1lJ 

(lfl~e:l\l"/Je:J\lill'V'1~li fl11lJ(lfl~e:l\l"/Je:J\lfh'UddtJltJ~li LLG'l:5 
'U 'U 

flTl:!J~fl~e:J\l1::;Vll1\lill'V'1f1'Urh'U11mtJ 

2) Jll'WL'VlfliJflflldt-J~\VI~e:l1JlLLrl fll111\l~tJbb'U'U"lle:l\l 
m11I\JmVllJl::;i;1lJ ~fl~W~"/Je:l\l"U'Wl~ ~ ~le)m~d i~bl\J'W 

~1tJ\l1:!J e)l'W~lcJ LVI:!Jl~i;1lJn'U1::;~'Uilm~tJ'W ill'V'1fl11~fl 

LVI:!Jl::;~:!J i~b~'W ~e:J~flcKe:J\ln'UbiJe:lVll bbG'l~:iJfl11lJ~ltJ\lllJ 

fll1lJ1, VllJl :5~lJ1'Wfl11U1L~'We:l'U'Vl L~tJ'W 'U'Vl L~tJ'W:iJ~m~w:5 ~\l 

1~th ~'Wl ~1'W fll1 L~tJ'W L .Qe:lVll1 'W LLI'lG'l ::;VI'il1 tIL VI:!Jl::;~:!J 
'U'VlL~tJ'WLu'W1tJm:!Jl\J~tJ1::;i;1\lr1fl11L~tJ'W~ fnl:!JL'VilJl::;~lJ"Ue:J\l

, 'U 
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'VfUlJlw~ ?\"lJlJ1 'Uru~'U'Vli ~~'U\9l m"l~lw6fmJ 'WlJ~ 
'I 'I IV 	 'U 

11~?\1~fl1!'11?\lPIi~lPI?\lV1m~lJ tlv1 14 mJ'Uv1 1 l~~'UlJfl11f1lJ LlJ'M1CJ'U 2558 

.fllW1'Ufl1~~tlfll1lJVllJ1 tJ fll1lJ?\tl~fI~tl-.l~~V1';h-.lfnwn'U 
LdtlVl1 L~tJ-.l'U~"jCJ1tJ~fl~tl-.lbb~~-i{~Wil'U f'lW.f11W"lJtl-.lL~tJ-.lm.zf 
1'Ufl1~'U~~mtJ trm~tJ'UihJlj~lJvr'Ufin'U'U'Vlb~tJ'U 'U'VlL~tJ'ULfl'U 

U'UViflLL~~LL?\~-.lfl~LL'U'U trm~tJ'U?\llJl'Hl~l'ULL~~'Vhfl'";nlJ 

L6ih1~1'Ufl1~1.zf'U'Vlb~tJ'UlJl~1tJ LL~~'U'Vl L~tJ'UiJfll1lJLV1lJ1~?\lJvi 
~~thltJ1.zf 

4.4 n~tl'UbI,'U1fi~fl1~Vl1'.h:;a'VI6.n1y.j'tltl.:l'U'VIb'itJ'U 

1'U fl1~V11'lh~~'Vl6 .f11W"lJ tl-.l'U'Vl L~CJ'lJvi ~i~tJ?\1'l-.l~'UlJ1 
V1G'lflfl1~V11'lh~~'Vl5fnW~tl~tl~ itJtJ~rl W"jVllJl~Pi LL~~flW~ 
[7] ~~~tl1tJd 

1. U~~~'Vl6.f11W"lJtl~fl~~'Ul'Ufl1"j 


2.U~~~'Vl5.f11W"lJtl~N~G'lW5 


5. tJB'UbtJ"tJB~n1'a1..ijtl 
5.1 tI~:;'tI1m 

'lh~"lJ1fl~1'Ufl1~1~tJ1'UfI~.:)d trflb~tJ'U"j~ ~'U 
'lh~fl1!'1iltJUlPI"jl"lJ1.gW (Ul"lJ) bbN'Ufli"lJ1fltllJ'W1b~tl~q~n~ 

1'Vl tJ1 G'ltJ fl1~tl1.gWW'UlJ?\1 ~fl1lJ vi(;H'Vl~ LUtJ'tJ L~ tJ'Ul"lJ1 

V1G'lflfl1~L~tJ'UhhLLfl1lJ t1fl1~~m~n 2556 ~1'U1'U 75 fI'U 

5.2 nqlJ~1ilfh.:l 

trfl L~tJ'U ~~~'UU~~fl1!'1iltJu~~1"lJ1~W (Ul"lJ.) 

LLN'Ufll"lJ1f1tllJ'W1L~tl~q~n~ l'VlCJ1G'ltJfl1~m.gww'UlJ?\l~fI1lJ 

viLflEJL~tJ'UL~tl.:)d~1'UlJ1LL~1 t1fl1~~mn 2556 ~1'U1'U 37 fI'U 

1~ tJ1JllJ1 ~ 1 fl fl1 ~1.zf15 b~ tl fl~lJ LL 'U'U LL tJ.:) fl ~lJ (Cluster 

Random Sampling) 1~tJ~'U?\mflVfmL~tJ'U 1 Vftl~ ~lfl 

Vftl~L~tJ'Uv1~V1lJ~ 2 Vfm 

5.3 ~1b1,tI~~f1m~t1 
1. f'lW.f11W"lJ tl.:)'U'Vl L~tJ'UfltllJ'W11.lPI tli1l1 tJ?\tl'U~l'U 

l.fl~tl-U1tJ~'UL'Vltl~LiJ~L~tl'Vl'U'Vl1'U l"l!lV1G'lflfl1~L~tJ'U1 'lhLLfl1lJ 

b~tl~fl1~lLfl ~1 ~1tHh;YVl1LL(;'I~fl1~b~ tJ'U~':)':)1'U 

2. U~~~'Vl5 .f11W"lJ tl~'U'Vl L~ tJ'U fI tllJ'W1 L~ tl~1l1 tJ?\tl'U 
I ~ I ~ ({ c::. .c:.'J1 """' Q.J ~ 

N1'ULfI ~tl"lJ 1tJ tl'UL 'Vl tl1 L'U ~ b W tl'Vl'U'Vl1'U 1"lJ1V1~ fl fl11 L"lJ tJ'U 

1'lhLLfl1lJ L~tl~fl11:'hfl11~~{1 tyVl1 LL~~fl1~L~tJ'U~':)~l'U 
3. fl ~rihu~tJ'U LVI CJUN~?(lJt.l'VltVlG'l~ L~tJ'Un'Uritl'U 

L~tJ'U~lLL'Ufl~lLLU~~~d 
3.1 ~lLLU~~?\1~ ~€Jfl1~L~tJ'UJlltJ'U'VlL~tJ'U 

~ If I I ~ I ~ j( r::. ~ 

fltllJWl LlPIm"lJl tJ?\tl'UN1'ULfl~tl"lJ1 CJtl'UL'Vltl~L'U~LWtl'Vl'U'Vl1'U 

1"lJ1V1G'lflfl1~L~tJ'U1U1LLfld"lJ L~tl':)fl111Lm1~~{1tyVl1LL(;'I~fl1~ 
L~tJ'U~~':)1'U ~1LL'Umtl'Uritl'UL~tJ'ULL(;'I~V1G'l~L~tJ'U 

3.2 ~1LL'lhmlJ ~tl N~~lJt.l'Vlt'Vl1-.lfl11b~tJ'Ul"lJ1 
V1G'lfHl1~L~tJ'U1U~LLfl~lJ L~tl~fl1~lbfl11~~{1tyVl1LL~~fl1~ 
L~tJ'U~':)':)l'U 

5.4 L-Otl'VI11"lf1 

L d tlVl11"l!11 'U'U'Vl L~tJ'U fl tllJ'Wl L~ tli1l1 tJ?\tl'U~ 1'U 

LfI'itl-U1tJ~'UL'Vltl~L'UlPl L~tl'Vl'U'Vl1'U 1"lJ1V1G'lflfl11L~tJ'U1 U1LLfl1lJ 

L~tl~fl111 LfI~l~~{1 tyVl1 LL~~fl1~ L~ tJ'U~~':)l'U :g.:)1 'U'U'VldiJ 
" ."

L-wtlVl1tl~ 6 L~m ~~1j 

1. fl1~lLfl11~v1{1tyVl1 

2. ~':)':)1'U 

3. fl1~'V11~1'ULL'U'UG'11~'U 

4. 	fl11'V11':)1'ULL'U'Ufl11L~tlfl'V11 

'" 


5. fl1~'Vh~1'ULL'U'Ufl1~'V11sB1 

6. fl1~tltlfl LL'U'U LL~~vr~'U11U1LLfl1lJ 

~'UL'Vltl~LiJ~L~tl'Vl'U'Vll'U 1"lJ1V1G'lflfl11L~tJ'U1U1b!,fl1lJ L~tl':)fl1~ 
i Lfl11~~{1 tyVl1 LL~~fl1~L~tJ'U~':)':)1'U 

2. LL 'U'Uu~~ LiJ'Uf'l ru.f11W"lJtl.:)'U'Vl L~tJ'UfI tllJ'W1 L~ tl{1l1 tJ 
I Qi I.t::), Ifr;:{, 	 d .q v .:::Ii. 

?\tl'Um'ULfI~tl"lJ1tJtl'UL'Vltl~ L'U~LWtl'Vl'U'Vll'U 1"lJ1V1~ flfl1~L"lJtJ'U 

1U1LLfl1lJ L~tl':)fl1~lLfI~1~~{1tyVl1LL(;'I~fl11L~tJ'U~~~1'U 
3. LL 'U'U'Vl ~?\tl'U1~N(;'I?(lJt.l'Vlt'Vl1~ fl1~L~tJ'Ul"l!lV1G'lflfl1~ 

L~ tJ'U1U~LLfl1lJ L~tl~fl111 Lm1~v1{1tyVl1 LL~~ fl1~L~tJ'U~~~l'U 
dJ'ULL'U'UU~trtJ 4 ~lL~tlfl ~l'Ul'U 50 .utl1~tJiJrh~"lJ1jm1lJ 

?\tl~fl~tl~ (IOC) tl~1~V111':) 0.67-1.00 r11f111lJmfl~ltJtl~ 

~~V111~ 0.40-0.80 r1Te)1'U1~~lLl'Ufl~~V111~ 0.30-0.80 

LLm~r11f111lJL.gmJ'UL'Vhn'U 0.64 

7. n1'a'VIfl~B~bb~:an\J'a1\J'a111iiBlI~ 
'\I 

~1 ~tJ~l L tJ'U fl11'Vl ~~ tl ~ LL(;'I~ Lfl'U ~1 'U ~llJ.u€JlJ(;'I fl~lJ 
'U 	 'U , 

~lmh~ ~mJm~tJ'U1~~'Uu~~fl1!'11jtJu~11"l!1.gw (Ul"lJ) 

LLN'Ufll"l!1f1tllJ'W1L~€J{q1n~ 1'VlmG'ltJfl1~m.gww'UlJ?\1~fI1lJ 

.f11f1fl1~~m~lvi 1 t1fl1~~m~n 2556 ~ltJfl1~th'U'VlL~tJ'U 
~ d'i 1.c:.'J1 I ""14 ({ r;:{, d ~ 

fltllJWl LlPItl1"lJltJ?\tl'UN1'U Lfl ~tl"lJ1tJtl'UL'Vltl~L'U~ LW tl'Vl'U'Vl1'U'Vl 

0~tJ?\~1~~'U1U'Vl~?\tl'Un'Utrm~tJ'U~llJ1.1lfl~lJ~ltlth~L~ tlVl1 

U~~~'Vl5.f11W1'Ufl~':)~ 1 ~l'Ul'U 3 fl'U LL~~V1rIU~~~'Vl6.f11W 
'iI • 	 • '11 

fl-'r.:)VI 2 ~1'Ul'U 6 fl'U LVi tl~ ~1~?\ tl'U.utl'UflW~tl.:) ~lfltr'U 

'tJ1'U'Vl L~tJ'U~1~'V11 fl1~ LLm"lJ-Utl'U flW~tl~ L?\1~ ?\lJ'U ~ruLL~l 
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YfU:iJlrf~ ~"lJ:iJ1 'Uru~'UVl1 ~61'UWi bb(;l~l'Y'l"rlitl ~:iJ~ 
l1d~liI'11i"11~(?l{fll9l~lVlmd~ "tJ~ 14 ut('U~ 1 b~eJ'U:u'lJmll'1:U - b:U'M1UU 2558 

t111UVlI'l(;leJ~1i"iJ1~n'U'um~tJ'U-;ijTul'U 37 1'1'U b~eJVl1 

Ui~ ~Vl5fl1'Y'l bb(;l~ bu~ tJ'U I, V1 tJ'U~(;l61:iJ'lVlBVl1~fl1".ib~tJ'UrieJ'U 
b~tJ'Un'UVlf(~ b1tJ'U 11'ltJ1 ~um~tJ'Uvl1 bb 'U'UVlI'l~eJ'UrieJ'U b1tJ'U 

rieJ'U djeJun b~tJ'Ub~tJ'U"'UbblOi(;l~Vl'lll tJ1~vl1bb'U'UtJnV(l'li~Vlrh~ 
b~tJ'Ubb(;l ~ bijeJ b~tJ'U"iJtll'1itlVJnVl'llltJ "iJ1m1'U1"'un b~tJ'Uvl1 
bbtltlVlI'l~eJ'U'Vff(~b~tJ'U :-J1'Ul'U 50 ieJ bbi1lt11~(;lfl1iVlI'l(;leJ,:j 

:iJ11bl'1".i1::;~ieJlJ(;l 

8. n1"a1bfll"a1~~,jvlJ~
'II 

n1".il 1,1'1 ".i1~~ieJlJ(;l"lJeJ,:j n1".iYi\9lJ'U1 'UVI b~tJ'Ul'1 eJ:iJ~l b(?l eJ 1 

"Ii 1 tJ ~ eJ 'U ~ 1 'U I, 1'1 ~ eJ"ll1 tJ €l 'U bVI eJ 1 I, Ul9l I, ~ eJ VI 'U Vll 'U ~l ~ tJ 

~1bU'Ufl1".i ~,:ji1 

1. lbl'1".i1~~im.J(;l b~ eJu".i::;dJ'Uflwfl1'Y'l"lJ eJ~'UVll~tJ'U 
q 61 I dj I ~ 6c:. d 

l'1eJ:iJ'Y'll bl9l eJ ".i"l1l tJ~eJ'U~1'U 1,1'1 ".ieJ"lJ 1tJeJ'UbVI eJd b'U (?l I, 'Y'l eJVltlVll'U 

~,:j1'U~1'Ub15eJVl1bb(;l~~h'U bVlI'1U 1'1 fl1".it:-J~l9l~eJ 1l'ltJ 1 i~~~ fl1".i 

'Vf1r11bu~tJ bb(;l~~1'Ub~tJ~b'U'UlJ1m~1'U 
2. fl1il bl'1d1 ~~ieJlJm~eJVl1Ui::;~VI'5fl1'Y'l"lJeJ~'UVI b~tJ'U 

<::;::,. if I l.di 1.oQ\ if d. .d 
1'1 eJ:iJ 'Y'll L(?l eJi"!1l tJ ~ eJ'Ue.J1'U bl'1".ieJ"lJ1tJeJ'U LVI eJd b'U (?l I,'Y'l eJVI'UVll'U 

11'ltJVl1rh 

3. I,U1tJ'U b V1 tJ'U~(;l61:U '1 VlBVI 1 ~ fl1".i L1tJ'U"tleJ ,:jum~ tJ'Uri eJ'U 

L~tJ'U n 'UVlf(,:j b~ tJ'U ~l tJtlVI b~ tJ 'U1'1 eJ:U~ 1 L(?l eJ1"1il tJ ~ eJ'U ~ 1'U 

bl'1~eJ"ll1tJ€l'ULVI eJ1LiJ(?l b~eJVltlVll'U 11'l tJ1 i~i1 ~VlI'l~eJ'UV1 (t­

test) bb'U'U "'~"'r",..,rl,... .-.-J. 

9. ~~n1"a1~a 
fl1':i1.:J~ 1 U,f:1Iil'lrilb~~tI ~l1..lbtitl'lb'U'W:!J1I'l";j,;I1'W u,!;l~";j~~'Uflf:t.Lf11'V'l 
'lJm'U'VIb~tI'Wfl€l:t.l'rhbl'l€l':hhtlf:1€l'W~l'Wbfl~€l'llltlB'WLvmiLul'lbyj€l'VI'U'VI1'W 

':i1Vn1':i'll':i::~ii'U X S.D 
':i::A'U 

fUlA.fl1'W 

1. bi1'm''I1:Wfl11:U~€llilfl~€l'ln'U 
'illilth~f:1'lr1 

5.00 0.00 ~:!J1n 

2. fll1:UbVIlJl~~lJlUf11";jU,U'lbi1'eJ'vn 
'U'VIb~tI'W 

5.00 0.00 ~:!J1f1 

3, flrnlJ~f1~€l'l'IJ€l'lbU€lVll 
v 0 ~ 

4. 'IJ'WI'l€l'Wfl1"j'W1L~'Wm'W€lVll 

LVlm:;f:1lJ 

5. bb'U'Utln.xIilVflt1'U'VI~€llilfl~€l'ln'U 

Li1'€lVll 

4.67 

4.67 

4.67 

0.58 

0.58 

0.58 

~:!J1f1 

iiimfl 

~:!J1f1 

6. rnllJf:1€llilfl~€l'l'IJ€l'lLU€lVllbbl'i!;l~ 
.rr'WI'l€l'W 

5.00 0.00 I ~lJlf1 

':ilVn1':i\h::w'U 
-
X S.D 

':i::A'U 

flW.fll'W 

7. fll1lJillilb'll'W1'Wfm€lfi'Ulti 

LU€lVll 
5.00 0.00 ~mf1 

8. fll1lJ~n~€l'l'IJ€l'l.fl1'V'lvn~ 4.67 0.58 ~mn 

9. fll1:Ut1f1~€l'l'IJ€l.:jr11'tJ"j"jtl1t1vn'iJ 4.67 0.58 ~lJlf1 

10. fll1lJ~n~€l'l"j:;VI'll'lm'V'ln'U 

r11'tJ"j"jtl1t1 
4.67 ~mn 

fi1~il~V 4.80 0.35 A:U1n 

. , 
fl1'il.:Jij 2 bbf:1Iil'lrilb~~tI ~~ .• i., •.•.• bb!;l~";j~~'Uflrum'V'l'IJ€l'l

'. 
'U'VIb~tI'WfI€llJYll bl'l€l~'lilt1f:1€l'W~l'Wbfl~€l'lllt1B'W b'VI€l1L UI'lLYi€l'VI'U'VI1'W 

1.1 'IJ'Wllil'IJ€l'l~1e:imfd:Wfl11lJ 
LVI:!J1~f:1:U 

4.67 0.58 ~mn 

1.2 ~'lJu,'U'U~le:imfdeJl'W~lt1 
U,(;1~irlilb'il'W 

5.00 0.00 iii:!J1n 

1.3 rnlmVlm~f:1lJ'IJ€l'l~ 
~le:im~";j LLG1~~'IJ€l'l~'Wvn~ 4.67 I 0.58 ~lJlfl 

1.4 fl11lJLVllJl~f:1:U'IJ€l.:jf11"j~1il 

11.:j~1e:im.t"j 
4.67 0.58 ~mn 

1.5 fll1lJ~f1~€l'l'IJm';;€lfl11lJ 
1'l1lJVliXnm'I:'J1 

4.67 0.58 ~mn 

2.1 'IJ'Wllil'IJ€l'lm'V'l:Wfl11lJ 

LVllJl~f:1lJ 
5.00 0.00 ~lJlfl 

2.2 ~LLG1~rnl:uillilb'll'W'IJ€l'lm'V'l 4.33 0.58 ~ 

2.3 fll1lJbVlm:::f:1lJ'lJmm'V'lm~ 
1'Wf11";j~€lfll1lJVllJltl 

4.67 0.58 ~lJln 

2.4 fl11lJf:1lJlil!;l'U€l'lf11";j~lill1'l 

m'V'l1'WLbl'i(;1~m~'U 4.67 0.58 ~mn 

3. ~l'U.fl1'Wtflaa'U1V11 (AN IMATION) 

3.1 rnllJill'lb'll'W'IJ€l'l 

m'V'lLfI~€l'W1Vll 

4. ~1'U~av.:J (AUDIO) 

4.1 flrum'V'l'IJ€l'lL~tI'lmm'Wf11"j 
'tJ"j";jtllti 
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'VfUlJ1~1 ~"lllJl 'llrulij\J'VI~ ~~'U1'l I,LG'1~1~"VI16 ~lJ~ 
<Ii <Ii IV "IJ 

1llm"ifl~P1l(,'1(>l~~(>lmVlm"ilJ tJ~ 14 uU'll~ 1 L~eJ'UlJmlf1lJ LlJ~ltJ'U 2558 

., 'If''''' ... • ( 5. ~TU J[1iUJ\1'1..U:; INTERACTIVE 

5.1 nT:if'l1uf!:lJU'VlI.~EJ'jJ'vh11'l 
4.67 0.58 ~:IJ1n 

~lfJl.I.~~?f~~1n 

5.2 U'VlI.~m..ll.nutJ'U.yjnl.l.~~ 
1.1.?f~'1f1~I.I.'U'U'tItl·nrmTIru 

5.00 0.00 ~:IJ1n 

5.3 f111:IJ1."":IJ1~?f:IJ'tItl,:jnl':i 

I.~B:IJlEJ,:j'J~WJ1'1U'VlI.~tI'U 4.67 0.58 ~:IJ1n 

5.4 'Jtll.l.uunl':il~\9lBunu 
U'VlI.~tI~L'iJ'U:IJ1\9l'Jlijl'UL~tI1tl'U 4.67 0.58 ~:IJ1n 

buaU 4.73 0.31 ii1l1n 

~T~l.:j~ 3 ~·mn1'J1Lf1·:n~l-1""ltl'J~~'Vl15il1Yi'tlB,:jU'VlL~m..lf1tl:IJ~1b\9lB1 
'li1t1?ftl'l..l~1'l..lbfl~tl'tilt1~'UL'VlB{I.i1\9lbYlB'VlU'Vl1'l..l 

~1'11.:j~ 4 LI.?fI'l'ln1'Jbtl~tlULVitluf1:;bl.'l..l'l..l?ftlUntl'l..lL~tI'l..lbL~~,..,r.i',:j1.1t1'l..l 

1'l1t1U'Vlb~fJ'l..lf1B:IJ~1L\9ltl1-ci1fJ?ftl'l..l~1'l..lLfl~B·lhfJ~'l..lL'Vltl1Li1\1lLYltl'VlUm'l..l 

'tItl,n:rm~tI'l..l 

e.Jailll'1'Vl~ 
'Vl1.:jm'1L~U'l..l 

nB'l..lb~tI'l..l 

fl::U'l..l'l..l 
t-test 

100 41.32 
36.63* 

100 81.49 

10. a';jtJe.lfitn1';j1~fJ
~ 

1. 'll'VI b~tJ'U fI e:l:IJ ~ 1 bVi €l {-til tJ ~€l 'Ut:-I 1 'U bfl ~ e:l"lh tJ 

B'Ub'VIB~bU(>l b~€l'VI'll'VI1'U1"1llV1~flfl1)b~tJ'UlU)bbmlJ b~e:l'lfl11 
1 bflll ~'V1U qJ Vll bbG'1 ~ fll) b~ tJ 'U ~'I '1l'U Vll:IJ fl11:IJ b ~'U"ll €l 'I 

~'VI1'1f1ru1~ iiflruill~B~l'Ul~vl'll~:lJlfl 1~ tJflruill~~l'U 
'U i.I -; -; I <t 'U ~ 

b Ue:lVlliirll bU~c.1 bVl1 tl'll 4.80 bb~~flruill~~l'U b'VIfl'Wflflll 

~~(>l~BiirllbU~mvi1tl'll 4.73 bU'UlU~l:IJbflru"~r'ilV1'U~IH 
2. 'll'VI b~ tJ'U fI €l:IJ ~l bVi €l ~-ti1 tJ ~ e:l'U~ l'U bfl ~ mil tJ 

BU bVl rJ{b11(9) L~f)VlUV11U 16ij1V1~flfll<;i L i1 tJtJ1tl1LLfl1lJ 

b~e:l'l fI1111.f1)1~'V1UqJVll bbG'1~fl1) b~ tJ'Uir'l'l1'Uiiu)::;~'VI6ill~ 
I.Vl1tl'll 82.36/81.49 biJ'U1 UVll:IJ bfl ru,,~ r'hVl'U~ 
E/E2=80/80 

.<::i ~ 61 I ~ l.c::l 6'r:::..d 
'll'VI LlCJ'UfI€llJ~1 L(>l m"1l1CJ(,'1€l'U~1'ULfll€l"ll1 CJ €l'UL'VI€llL'UVI L~€l 

'VI'll'VI1'U1"1l1V1~flfI11b~CJ'U1 tl"iLbfl1lJ L~€l'lfll11 Lfl1l~'V1 

UqJVll LLG'1~ fl11L~CJ'UIlJ'I'Il'UJ'U ~ '1Whri€l'UL~CJ'U€l ~ l'1ii 

,:rtJr;1lflqJ'VI1'1~il~Vll~vl'll .01 

11. eJih.J';j1fJe.lfitn1';j1~fJ 
fl1l1~tJ L~€l'l fl11~\flJ'Ul'll'VI L~CJ'Ufi €llJ~1 L(>l€l~-tilCJ~€l'U 

I 4 I Q tfr:::.,d Q QQ..I 

~l'Ubfll€l"lll CJ €l'Ub'VI€l"iL 'U(>l L~€l'VI'll'VI l'U l"1llV1G'1fl fl1"i b"ll tJ'U 

hb bLfl".ilJ b~€l'l fll11 Lfl1l~'V1UqJVll LLG'1~ fll1 L~ tJ'U 1lJ'I'Il'U 

~llJll(le:lihhltJe.JG'11~vl'ld 
1. ~1'Ufl11V1lf1ruill~"lle:l'l'llVI L~ tJ'Ufle:llJ~1 bVl€l ~-ti1 tJ 

I ~ I Q «~d Q 1V ..o;;,i 

~€l'U~l'Ubflle:l"llltJ €l'Ub'VI €ll b'UVI b~€l'VI'll'VI1'U 1"1llV1G'1flfl11b"ll tJ'U 

hbbbmlJ b~€l'lfl1".ilbflll~'V1UqJVllbbG'1~fl11L~tJ'UIlJ'I'I1'U ~lflfl1l 
Ul~ dJ'U"ll €l 'I ~'VI1 '1f1rul~ ~ 'llll f1ruill~~l'U b .n€lVll €l ~1 'U 

l~vl'll~lJlfl (x =4.80) bbG'1~f1ruill~~l'Ub'VIfl'Wflfl1le.J~VI~e:l 
e:l~'1'Ul~vl'll~lJlfl =4. 73) ~'1db~e:l'l~lflfl1l(,'1~l'1'll'VIb~tJ'U 

.<:::::t.. 6' I I 4! Cll if' ~ .cd 
f1e:llJ~1 b(>le:ll"1lltJ(,'1e:l'U~l'U bfll€l"llltJe:l'Ub 'VIm b 'UVI b~€l'VI'll'VI1'U 

0~tJ1~ l,f1ll~'V1b.ne:lVll1~tJv1lfl11Lbtl'l b.n€lVllbU'UVI't.btJfl1".i 

L~tJ'Ui fhVl'U~~~tb~~'1rlflllb~tJ'Ui bb'll'll'VI~(,'1€l'lll~Vlll'1 

b~tJ'U bl,'ll'll'VI~(,'1e:l'llrie:l'UI,~tJ'Ubb~~bb'll'll'VI~~€l'llVI~'1 b~tJ'Ul1V1llJ . ., 
m€l'll bb'U1 f11llJ~~VliifllllJ~fl ~€l'l"lle:l'l bUe:lVll ~€l~ fI~e:l'I tl'll 

~~U)~~'1rlfll'H~tJ'U~ f1ruill~~l'U b'VIfI'Wflflll~~VI~e:l flll , " , 
B B flbb 'll'llVltfl~mVllJ l~~lJ ~ltJ~e:lfll)loU' i1~6'11'U bVllJl~(,'1lJ 

~1tJ'IllJ iifl1llJbVllJl~~lJ"llB'Iill~flllVJfli~b~'U ~e:l~fI~e:l'I 

tl'llb .n€lVll iifllllJ~~~il'1~llfil 'UflllBe:l flbL'll'll ~~l'1ill~ 
(>lllJfllllJbVllJl~~lJ"lle:l'l"ll'Ul~ ~ ~TeJfl~"i i~b~'U~ltJ·:nlJ€h'U 

~1 tJ I, VllJl ~ (,'1lJtl'lll ~~tJ'wfl L~ tJ'U 'UB fl ~l flil tl'l ii fl1 ".i Vlll ~~€l'll 

fllllJ'llfl~~e:l'I"ll€l'l'll'VI b~tJ'U1~tJ~'VI1'1f1rul~~'1~B'I~1'U b~e:l 
'11l.nmJ fl~ ~B '1lJ 1 b u'U-if e:l:IJG'1~lV1-r'll fl1l bbm "llu-r'llu1 '1'll'VI b~ tJ'U 

lVfiifllllJ~lJ'll~ru~'1~'U ~'I~e:l~f1~e:l'Itl'll'Il'Ul~tJ"lle:l'l 
'W~ bVI:IJ [8] 1~~\flJ'Ul 'll 'VI b~ tJ 'U fI e:l:IJ ~ 1 LVI €l {-til tJ ~e:l 'Ut:-I 1 'U 

bfl~WUltJB'Ub 'VIe:l{ bUVI b~B'I fll".i~€l~ll-if€l:IJ~ bbG'1~ I,fI~€l'lh tJ 

fle:l:IJ~lb(>le:l~ r;11V1-rtJ'Uflb~tJ'U-5'U:WDtJ:IJ~fl~ltJ~ 1 h'lb~tJ'U 
~".i(>l~'VItJ~tlVl iiflruill~~l'Ubde:lVlle:l~l'U1~~'ll~:IJ lfl ex 
=4.88) bb~~f1ruill~~l'Ub'VIfI'Wflfl1le.J~VI~e:l€l~1'U1~vl'll~:IJ1 fl 

(X =4. 77) ~'1(>l)'1(>l1:IJ~:IJ:IJ~ll'U~~'111 
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~'U:W1~'J ?I"lJ:Wl 'lJru~'U'Vl1 ~~'U~ bbm~1~6f1'Jtl V;:w~
'I 'I cu 'U 

11'J?ll'Jfl1~l?1~1~~?ll'Vlm'J:W tJ~ 14 U'\j''IJ~ 1 b~eJ'U:wmlfl:W - b:W~ltJ'U 2558 

I I d I ~ 6~ d ~ v 

"Ill tJ?leJ'Um'U bfl'JeJ"lJltJeJ'Ub 'VleJ'J b'U~ b~eJ'Vl'IJ'Vll'Ul"lllV1~ n nl'J 

b~ tJ'U1'th bbn'J:W b~eJ\l nl'Jl bfl'Jl~~U t1JVll bb~~ nl'J b~tJ'U 
er\l\ll'U ihh~~'Vl6.f11~ E/E2 b'Yhn'IJ 82.36/81.49 6iJ\lhj~l 
nllbnruGVl 80/80 ~biJ'Ubod'UJ'Ub~eJ\l:Wl-;Uln'IJ'Vlb~tJ'U 

~ 61 1..:::!:iI I..:::;:,. tfr;;t. d d 
fleJ:W~lb~m"llltJ?leJ'Um'UbmeJ"lJltJeJ'Ub'Vlmb'U~b~eJ'Vl'IJ'Vll'U 'Vl 

0~tJ?I~1\l~'UJ'U1~ti~VI~nnl'J?I~1\l'IJ'Vlb~tJ'UfleJ:wV;lb~eJ1odltJ 
?leJ'U~l'Ubfl~eJ"llltJB'Ub 'VleJ1bU~ bVleJ'Vl'IJ'Vll'Ul~tJul bb'Ul?l~"lJeJ\l 
~'Jb'Vl~ b:WeJ\lbb:W'U [2] 1'Unl'JVll't.h~~'Vl6.f11~ 1~tJ1i~~'J 

E/E2 6iJ\l El btJ'U't.h~~'Vl6.f11~"lJmm~'lJl'Unl'J bb~~ E2 btJ'U 

'th~~'Vl6.f11~"lJm(:..m~~6 6iJ\l?leJ~fl~mn'IJ\ll'Ul~tJ"lJeJ\l~~'Jl iJ 

eJl~rl [9] 1~~~'Url bb~~Vll'th~~'Vl6.f11~"lJeJ\l'IJ'Vl b~tJ'U~l'U 
d I..:::;:,. ({ r;;t. d ..:::;:,. v i.I 

bfl} eJ"lJ 1 tJeJ,'U b'Vl eJ 'J b'U~ b~ eJ'Vl'IJ'Vll'U l"lll n 1'J-;U~ n 1'J"lJ eJ~~ 

b'UeJ\l~'U b~eJ\lnl'Jb~tJ\l~l~'lJieJ~~ (:.J~nl'Jl~tJ~'lJllnl'J 
Q) q I d I..:::;:,. 6~ d ~ 

~~'Ul'IJ'Ylb'JtJ'Um'Ubfl'JeJ~l1tJeJ'Ub'Vlmb'U~ b~eJ'Vl'IJ'Vll'U l"lllnl'J 
v , 

~~nl'JieJ~~bUeJ\l~'U b~eJ\lnl'Jb~tJ\l~l~'lJieJ~~ iJ 

'th~~'Vl6m~ 83.02181.00 6iJ\lbtJ'U hJ~l:WbnruGVl~nlV1'U~H 
3. ~l'Unl'Jb LJ~tJ'IJ bVi tJ'IJ(:.J~~:W~'Vl~'Vll\l nl'J b~tJ'U~l tJ 

q ~ 61 I d I..:::;:,. 6~ d 
'IJ'Vl b'JtJ'UfleJ:W~l b~eJ'J"IlltJ?leJ'Um'Ubfl'JeJ"lJltJeJ'Ub 'VleJ'Jb 'U~ b~eJ 

'Vl'IJ'Vl1'U l"lllV1~n nl'J b~ tJ'U1LJ'Jbbn'J:W b~eJ\lnl'Jl bfl'Jl~~ 
Ut1JVllbb~~nl'Jb~tJ'Uer\l\ll'U ~'lJll(:.J~~:W~'Vl~'Vll\lnl'Jb~tJ'U"lJeJ~ 
'I1nb~tJ'UVI~\lb~tJ'U?I\lnllrleJ'Ub~tJ'U mh\liJ'I1m~l~ru'Vll\l?l~~Vi 

i.I i.I ,'U v 

'J~~'IJ .01 Vl\llkueJ\l:Wl-;Uln'IJ'Vl b~tJ'UfleJ:wV;l b~eJ1odltJ?leJ'U~1'U 

bfl~eJ"llltJB'Ub'VleJ1bU~ bVleJ'Vl'IJ'Vll'U 1~~l'U.~'U~eJ'Um~'lJl'Unl'J 
?I~l\l bb~~~~'Ul1VliJflru.f11~mh\liJ'J~'IJ'IJ ?I\l(:.J~1VI'IJ'VIb~tJ'U 

.Q. 61 I d I.Q. tfr;;t. d q 

fleJ:W~lb~m"llltJ?leJ'U(:.Jl'Ubfl'JeJ"lJltJeJ'Ub'Vlmb'U~b~eJ'Vl'IJ'Vll'U :w 

flru.f11~bb~~LJ'J~~'Vl6.f11~~\l ?ll:Wl'JtlUl:Wl1-ii1'Unl'J~~nl'J 

b~ tJ'U~ 'Yh1 VI'11 nb~tJ'UiJ(:.J~~:W ~'Vl~'Vll\l nl'J b~tJ'U~\l~'U6iJ\l 
?leJ~fl~eJ\ln'IJ\ll'Ul~tJ"lJeJ\l ?I~'Jl iJeJ1~l [9] 1~bLJ~tJ'lJbVitJ'IJ 

v..! q 'I q I I.Q. 6~..:::!:iI 

(:.J~?I:W~'VlD'Vll\lnl'J b'JtJ'U"lJeJ\l'IJ'Vl b'JtJ~m'Ubm~"lJl tJeJ'Ub'Vlmb'U~ 

bVleJ'Vl'IJ'Vll'U l"lllnl'J~~nl'JieJ~mueJ\l~'U b~eJ\lnl'Jb~tJ\l~l~'IJ 

ieJ~~ ~'lJll VI~\lb~tJ'U~\lnllrleJ'Ub~tJ'Umh\liJ'I1m~l~t1J'Vll\l 

?I~~~'J~~'IJ .01 6iJ\l~'J\l~l:W?l:W:W~!il'U~~\lH 
~\l 'I1'U 'IJ 'YI b~tJ 'U fl eJ:wV;l b~ eJ 10dl tJ ?leJ'U~ l'U bfl ~eJ~i1 tJ 

B'Ub'VleJ1bu~bVleJ'Vl'IJ'Vll'Ul"lllV1~nnl'Jb~tJ'U1LJ'Jbbm:w b~eJ\lnl'J 
1bfl'Jl ~~UruVll bb~~nl'J b~ tJ'Uer\l \l1'U ~~l~tJ1~?I~1\l~'UiJ 

v ~ 

flru.f11~ bb~~?ll:w1'JtlUl1LJ1in'IJ'I1m~tJ'U~ b~tJ'U1'Ul"lllV1~nnl'J 
b~tJ'U1LJ'Jbbm:w b~eJ\lnl'Jlbml~~Ut1JVllbb~~nl'Jb~tJ'Uer\l\ll'U 
VI~eJ b~eJ\l~ b~tJlieJ\l1~eJ 81\liJLJ'J~~'Vl6.f11~ 

12. 'tle:mn..!mb'U:: 
12.1 'tlm~'Umb'U::l'Un1'a'l.h~1i'In1'a1~f.llU1.;; 

1. ~?leJ'U?ll:w1'JtlUl'IJ'Vl b~tJ'UfleJ:wV;l b~eJ1odltJ?leJ'U~1'U 

bfl~eJ"llltJB'Ub'VleJ1 bU~ bVleJ'Vl'IJ'Vll'U l"lllV1~nnl'J b~ tJ'U1LJ'J bbm:w 

b~eJ\lnl'Jlbfl'Jl~~Ut1JVll bb~~nl'J b~tJ'U.er\l\ll'U ~1V1-r'IJ'I1n b~tJ'U 
'J~~'lJLJ'J~nl~UmJ~'Jl"lll~~ (LJ1"ll') l'VltJl~tJnl'JeJ1~~~'U:W 

?ll'Jfll:W ~\lVll~u~b~\lb 'Vl'Jl1LJ?leJ'U1 'UVim b~tJ'ULJn~ 6iJ\l-;U~'Yh 
1VI'I1nb~tJ'UiJflll:W~bb~~flll:Wbil1-;u1 'Ub -deJVll1~~~\l~'U bb~~ 
odltJm~~'U1VI'I1m~tJ'UiJflll:wm~~eJ~eJ~'U iJml:W?l'U1-;u 6iJ\l-;U~ 
odl m?l~:W?l~l\l'IJ'J'J tJ1 nl ~1 'Unl'J b~tJ'Unl'J?leJ'U1~~~\l~'U 

2. '11m~tJ'U?ll:w1'J tl Pi n~l'IJ'Vl b~tJ'U fl eJ:wV;l b~ eJ10dl tJ?I eJ'U 
I d I.Q. 6~ d .Q. V q 

(:.Jl'Ubfl'JeJ~11 tJ eJ'U b'Vl eJ'J b'U~I b~eJ'Vl'IJ'Vll'Ul"lllV1 ~n nl'J b"lJ tJ'U 

1 LJ'J bbm:w b~eJ\lnl'Jl bfl'Jl~~U t1JVll bb~~ nl'Jb~tJ'Uer\l \l1'U 1~ 
~ltJ~'UbeJ\l bVleJ'Vl'IJ'Vll'Uflll:W~~ tJhJ~ln~ b 1 m bb~~?lm'U~ 
'11m~tJ'UeJ1-;U-;U~ b~tJ'U-;Uln~tfl'UVI~eJ?lm'U~~'U'UeJ n-;Uln.f11 tJ1'U 

l'VltJl~tJ 6iJ\l-;u~?I\l(:.J~1VI'I1m~tJ'UiJflll:W~bb~~flll:Wbil1-;U:Wln 
8\l~'U 

3. m'J~~b~~tJ:Wfllrl:W~~eJ:W"lJeJ\l bfl~eJ\l:wmb~~~LJmru1VI 

iJ flll:W ~ ~eJ:W eJ ~ b?l:W eJ d1 eJ \l-;Ul n n 1'J b~tJ'U ~~l tJ'IJ'Vl b~ tJ'U 
.Q. 61 I d I.Q. 6~ d 

fleJ:W~l b~eJ'J"Ill tJ?leJ'U(:.Jl'Ubfl'JeJ"lJltJeJ'Ub'VleJ'Jb 'U~ b~eJ'Vl'IJ'Vll'U 

'I1nb~tJ'U?ll:Wl'Jmilb~tJ'U1~'VJn~'VJmlm Vlln'l1m~tJ'Ubil 
b~tJ'Ubb~liJieJi~ieJ\l~l'Ubfl~eJ\l:wmb~~~LJmru vh1V1'11m~tJ'U 
eJ1-;Ubfi~flll:w~~m~eJVI'l11tJ ?I\l(:.J~1 Vlflll:W?l'U h 1'Unl'Jb~tJ'U 
~~~\l 

12.2 'tlm~'Uem'U::b.yjBn1'a1~Uflf{j~BhJ 
1. fll'JiJ nl'Jl~mVleJ~~'Ul'IJ'Vl b~tJ'UfleJ:wV;l b~eJ1odl tJ 

?leJ'U~l'Ubfl~eJ"lll tJB'Ub 'VleJ1 bU~ bVleJ'Vl'IJ'Vll'U1 'U nl'JtJnLJ~u~ 
1~ICJn1'Jl~(:.J~.f11fILJ~U~ 6iJ\l~~'Ur,1'U~LJbb'IJ'lJ1LJ'Jbbm:w iJn1'J 

u'UVin?l~~'Yhfl~ bb 'U'U VI~\l-;Uln1 i'IJ'Vl b~tJ'U bVleJ1 Vlbfi~ nl'J 

b~tJ'U~:Wln8\l~'U 

;. fll'JiJn1'JPin~lbLJ~tJ'lJbVitJ'IJ(:.J~~:W~'Vl~'Vll,ml'Jb~tJ'U 
1~ tJiJ'IJ 'Vl b~ tJ'U fl eJ:wV;l b~ eJ10dl tJ?I eJ'U~ iJ ~?leJ 'U ~ bb~ n'IJ 1~iJ 
~?leJ'U~bb~ 

3. fll'JiJ nl'J?I~l\l bb~~~~'Ul'IJ'Y1 b~tJ'UfleJ:wV;l b~eJ1odl tJ 
I d I.Q. tfr;;t. d .Q. d d I 

?leJ'Um'Ubfl'JeJ"lJltJeJ'Ub 'Vlmb 'U~b~eJ'Vl'IJ'Vll'Ul"llleJ'U1 b~eJ"IlltJ 

?I\l b?l~:W1'U~l'Um'JPin~l bbrl'l1n b~tJ'Ubb~~'I1nPin~l"lJeJ\ll'Vl tJ1~tJ 

m'JeJ1~~~'U:W?ll'Jfll:W 
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