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Abstract 

The purpose of this research was to develop health information for the elderly 

in the eastern region of THAILAND by using 4 steps ; 1) Need of user 2) System program 

design 3) Develop health information system for the elderly 4) Pilot and evaluate. At first step, 

This study design by using Delphi technique. Population consisted of 28 persons from 

purposive selection; 5 hospital administrators, 5 care givers, 5 elders,5 family members of the 

elderly, 5 instructors of informatics technology and 3 computer workers. Instrument was 

questionnaire for asking samples 3 times with validity and reliability (r = 0.88) and 

accreditation by Burapha university ethics committee. Statistics employed were median, 

mode and interquartile range for selecting topics and content to develop program. Phase of 

trial program to evaluate the effectiveness in 5 domains such as 1) Functional Requirement 

Test 2) Functional Test 3) Usability Test 4) Performance Test and 5) Security Test. Tool was 

questionnaire with validity and reliability (r = 0.94). Statistics for analysis data were mean and 

standard deviation. It revealed that; 

1. Needs of program users were in 3 topics consisted of 1) health service 

System 2) health behaviors and 3) health situations in elderly. 

2. Health information for the elderly in health service system should be 

inform them in 4 aspects such as; 1 )Existing health services in the east 2) health services in 

3 health funds (the national health insurance fund, social security fund and the right of 

government health care. 3) health services of the cost of medical treatment and 4) Access to 

information of 3 health funds. 

3. Health behaviors for the elderly should be consisted of 3 aspects namely; 

1) factors to determinate health behaviors 2) health behaviors 3)health care potential. 

4. Health situations in the elderly in 4 aspects; 1) acute /emerging diseases 2) 

chronic diseases 3) mental health in elderly and 4) risk factors of elderly health. 

5. Testing of the program found that effective in high level ( X = 4.47, SD = 

0.65). 



~ 

In sum, health information is important to aging and care givers which can be used to 

enhance their quality of life and solve health problems with modern knowledge to improve 

their ability of health care. 

Key words: Elderly, Aging, Health Information, The eastern region 
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L 'Yl flt uh n HT'HfUL 'Yl i1f L "1l13J1 ij ~1 UL~ t11i eh'I nu 3J u M~ 'Yl n flu la1 Y11-1 ~ 1-1 fi 'Yl 1-1 er el 3J Uel n-;i1 nit n11 
q q 

L iiel 3J t £J'1 L f11el"1i1 t1 fl el 3J'W1 L ~ fffrh liX i-1 fl 3J tGl m ilui-1 fl 3J LL u u lf vnmL~ u n11 'l i-11 ULfl1el"li1 t1 

flel3J'W1L~elf L-rlu 0uL 'YlelfL ii,~ij 5~11m1"1J t11 £Ji1 H-1mn ,1umh1li-;hLilu0~11n11"1Jt.11 t1i1LL1J1J 
'lJ 

H11HUL 'Yl i1f LUU 'Yl1l'l t11 n1~-.ii1 L UUel rh-1 ri-, LL6l::1.{13J11ri Hi'1-1 fl113JliL tl1t1u'l un11LL "li-1iuLLGl::n11 

~1 L il.u-11u "rf-1itL rtel-1,11nH13J11ri 'liH111.{UL 'YlilfL 'Vli.'h\tu'l um1i~iuht'~el-1~1-1 6J liel ci1-1riniel-1 
'lJ 

LLa1ut'.i1LLGl::11~L11 i-1,!u "1lel3J GlH1,Hm 'Yli11~-1ijf1113J ~1iru Lrn::-.ii1Lilui el-1m1u1V111i~m1 -rl1 £JL u 
'lJ ., 

m,i~iu L,!~1L il.Un71~1'1 6) t~ t.lLU l'l1::el ci1-1fl-1L~ t.11fllln1111'1LLt:-JULLGl::fl1'VIU~U fou1t1 -.ii1LUUiel'1 
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~13J1~fltl1::H'1~"1Jel'1'11U (ITT"l1£J H3Jl'l'1J' 2544, 'VIU1 1) 1::lllJH11HUL'Ylilf LUU1::uum1i~Lnll 
q 

tJ,::3J16l t:-Ji;l"1J el3J 6l t~ ti eJ1 it11J flfl 6l LLGl:: L 'Yl flt U fo LJ 1.{111.{UL 'Ylilf l Un11~1 L ii. Un11 L yj el L 'Vl1i H111.{UL 'Ylilf~ 
'lJ q 

CL,, ~ A I I #=I CL,, fi' Q.., ~ 

L'V\3J1::H3Jnll'11U'V\1el1l11n,JLL~Gl::el t.11'1(1.{"jj1~1 n1::u U 'YIU , 2541) n11l'l~U11::uu 1.{11HUL 'Ylilf 'Yl 
q 

L 'V\3J1::Lilutl1:: fo-nt! LL6l::~,-,~13Jfl113Jiel-1n111 i-.51 LUU el ci1-1£1-1~i el-1 L i1 h el'1~n1 (Organzations) 

n11i~m1(management) LLi;l::L'Ylfl1u16lLJ(Technology) (Laudon & Laudon , 2001)nTni1 

L 'Yl flt uh n H11HUL 'Ylilf 3J11 ,rt un11ll1'V\11'Yl1'1n11LL l'l'Yl ~LL6l::H11i11nt.H"1J ~'1 ijll'Ylll1'Yl ~1'1 ru'l un11 q ., 

~ ~1::u u1nT"J~"ll 111Yl 'l '!Xii fl ru.111 l'l ii fl113.J fl,au fl Gl 3JLL6l::ii tl1::i'Yl n111l'l LLGl:: L ii u~-1liTn1 EJ L l'l11::m1 
q q q 

1::uu~11~UL 'Yli11H"ll111l'l (Health 
q 

' ' A .., d d CL,, 

Information) 'VI m £Jfl'1 n11l'l~U1~11~UL 'Yl~'YlLn t11nu~"ll111l'l 
q 



2 

elU 13J £.I'll fh'.1 '1.h::"151".lf'U, 1111 il-1".IJ el 11 fl i1U 'Y11'1-"l £..11 ff'HnliT'HU.ff'll LLfl::n,i ff'j11J ff11iT'Hlbff'll ff11ffUL 'Y1 i'I 'II q q 

ff".l.1111'1-"l ij 5 1.h::Lll'Yl LiLLfl ".llel11fli1U1.h::"151n1Li'l1M;in,JLLGl::i.l'1~11 ".llel11fli1Ufft"l1Uff'llll1'1-"l ".llel11Gl 
'I 1.J .u 1..1 , ,. 

i1'1,1, 'Yl'l'v'l mn1ff11i11ntff'll".IJ eJ 11 fl i1un,im111 fflli11ntff'll LLfl::".IJ e)dJ fli1'1,1,n111J1'V111i~m1 l11 L i'Y1111J 
q 'II q 'II 

ffmU::ff".l.1111'1-"l ilnnn ff".l.1111'1-"l au 1ir £.I'll a-11h::"ll'1n1 i1ru'Vl1LL~:: mJ ff11~ 1 un11 l iu1n11ff1n11rnff'll 
q QI , O,I q q 

1h::i'Yln111'1-"l LL~::1h::i'Yln~~,i a-1n11~1 Lit u-11uu1nTrn1 li1':inl.ff'll L vl a L ".lfLUULL u 1 'Y11-1 l um111-1 LL~u 
q 

L vl mLriilruV11ff1n11rnff'll Li a rl1-1imi a-1LL~::L V1111::ff11 ff11ffUL 'Yli'l'Y11'1 ff".l.1111'1-"lri a 1 idi~~1111L"li11,i~~ 
QI q cu , 

iJuL~ mnun':i::'l.J1Un11"i~m':iff1':iffUL 'Yli'I "151 £J L ~mh::i'Ylfill1'1-"1 LL~::1h::i'Ylfi~~'ll el'1n1':i~LL~ff'llll1'1-"l 
'II q 

1il,,iu£J LL~::'l.J-1~iJUJ'V11 Li el rl1'1':i1~ L 11 LL~::LL1!UtJ1 ff1':iffUL 'Yli'l'Y11'1 ff".l.1111'1-"1~'1 L'l.Ys-£.J'l.J L~ii elUL~ia-1ii el Lrn:: 
~ q 

1h::"ll'1m,i e)-1'1.h::L 'Yli'I ~'1 LL~~-11 iL ~'l,l,e) rl1-1i~ L ,J'l,l, 11 1h::L 'Yli'IL 'Y1 £Jn1i-1 L~ity'VI U1fl'l.Jll11n1':imL ~11iJu 

arl1-11"1~L11 ,ia-11h::"ll'1n1~-101£J (01£..1 60 DLL~::mnn11) m1"1h::111n1.n11L~11iJu,ia-11h::"ll'1n1 
'II q q 

~~'101£..I 1~£Je)'1~n1':i~'Vl'l.h::"ll'1"1l'1~h::'Vl11'1D 'v'l.i'I. 2533 ii-1 'v'l.i'I. 2593 LL~~-111 L~mm£J'l.JL'n£J'l.Jfl'l.J 
'IJ'IJ q 

~1u1mh::"ll'1n1L'Y1£J-#-1V111~lutl 'v'l.i'I. 2523 1a£J~::m':iL~11iJu,ia-11h::"ll'1n1~-101£J ~~Lilufa£J~:: 47 
'II q 

ii~U'Y11'1n1, 2551) n11n~1u1u LLGl::1.l~~1u1h::"ll'1n1~'101£J~L ~11iJuarl1'1':i1~L11 ~'1~~ li1h::L 'Yli'ln 
'II 'II q 

':i::£..1::L 1~1~~ au°1i1-1iu L Un1':iL~1£J 111el'11'1.Jn1':i~ LL~ ~~'101 £..1~,J:;L ~1JiJU 1-\Xij~nl.111'1-"1;1~~~ n11 
'II 'II 'II q q 

.., , ..I L ., .fl ., L .,. .- .- l ., .fl .,l' l L ., .,. 
~-1n~T1 L'v'lel "ll'LuU'llel1lfl un11"1L~1"1::mnnun11rn LL~:: "ll'LuU'v'IU;i1U un1111-1LL~un11 'Vl1J1n11 

'II ~ 

i.i a rl1-1 ~a~ ~i a-1 ~1-1nu~1111 i a-1n11"".l.l a-1 ~ ~_, a1 £J LLfl::"ll'11"1l'U l11 L i'Y11"1'1.J ~111'1-"lil fil'V\1 LL~::~1111 
C\11.J q q QI 

~':iel'l.J~~11 fl rJ1-1r1'1i1'1~fl L rta-1 LLGl::LUUiJ,i,iuu LL~::ijn11fl1'VIU~ L U11~11~ ~3J"ll'"1l'1 ~ ~'101 £11::i'l.J".151 ~ 
q q 'II 'II q 

Y-1.i'I. 2553 Lia-1 n1':i'l.J1'Vl11"i~m1'11U~ff'101£J LU1"::iuna'1~'1,l, 1~ £11::'l.J 1 -IX fl'1iiln1'1.Jn~1fl-il~1Ul1fl-il~'l,l, 
'IJ'IJ q q 
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~elnTHiTVIU.~3-17 ~·mTl n111J1V111i~n111 U.n711el.;J'l1Jff.;Jfl3J irt,'.;i ell El fl173J~7iru"l.l el.;Jn7j~i1JU.7 
cucu q " 

177fl~::i'u.e:rnn LU'l,l,LL'V\~.;Ji'Yl£.Jln71LL~::.iffu1i.;ifl3JL'!,1,f'lll,'{~fi1u.~1.;i 6) ~.;i1u.m1~'"U.1fl113JLUu.L~f'I 

'Y11.;ii,nm1it u. i.iu1rn1m1fl113Ji13Ji'.iel 1 u.m1~'"u.1f'!1 l.'{~f ir i.'{.;J ell £.J L tlu. VI it,.;i 1 U.f'l1 l.'{~f LL 'V1.;Jfl113J LUU 
~ ~~ q 

A ft &if. (;' \'I a., ft a., ft 
flrn::1'Yl £.J1 f'l1 l.'{~1n11nvn fl rn::LL Y-l'Yl mLr-m L 'Yl £.J e111 £.Jmuf'!1 fl rn:: i.'{'V\ n°ll'm l.'{~1 LL~::fl rn::Ln l.'{"15f'l1 i.'{~1 

~ 

i111nu e1.;iJn1unfl':fe).;J ,hu 't1 e).;J~'\.l, LL~::~Ti:t'n.;i1ua'1TI11llii.'{"1J1 '\.t171fl~::1'\.tel an i.ii13J ii el1l'\.t 1 u 
q 

1 ~ riu1::i.'{.;i JV1 i n"l.l a.;i m1ii £.J 

1. L ~ e1~'"u11::umY mm i.'{11i.'{'\.tL 'Ylf'li1ul.'{"1.1171Y-liri.'{.;i e11 £.Jm3Jl.'{17TV'l'UruV11 Lrn::fl113Ji e1.;im1 
~ q ~~ q ., 

"1Je).;J°lf11°1!'u1u111fl~::1ue1e1n 
q 

2. L ~ el~'"'" 1':l5el.;J 'Yl7.;J LL~::1U LL1J1Jn71~el i.'{11°:ll el 3J ~ i.'{11i.'{'\.tL 'Yl f'li1 '\.ti.'{"1.1171Y-l"l.l EJ.;J ir i.'{.;J ell El 
~ ~ q ~~ q 

~u1::"151"15u 
~ 

1~m.h:::i.'{si1Ti'rlt1£.J"l.lEl'1m1~nM11,fo 1:::EJ:::~ 2 

L ~ e1~nM1fl1111i e1.;im1LL~:::~'"'"1~1ui e111~ i.'{11i.'{'\.tL 'Ylf'la"'1.i171Y-l"l.l a.;i ira'.;i e11 EJL u111fl~:::1ue1 an 
a CU q CUClJ 11 

... .,... 
11 el 1J t ii Gt ii eh'J TI'l ':iTil ~ 

m1ii Elflf,tl'flrn:::mi mhvm~"l.l el1J L"l.1~"1.1 e1-.m11ii Ell 1'i--itl' 
~ 

1. "l.lElrn"l.l~"l.le1--iu1::,nm 

1wffu~el'\.tn71~nli1fl'.l13Jiel'1n71"1.lel'1m°:lf1:::lJ1Ja'11i.'{'\.tL'Ylf'I ~1L'U.Un11~n1Y11i£.JLL1J1J 
~ 

L~HWh£.J (Delphi technique) 1~£.Jil1n11~n1Y1lun~11"l.lel'1~L:am,nrui1u1:::uun11~rn~ 
q ~ ., ~ 

.., A A ' a., A .., • I .... I • 

a"'1.i111Y-l i:.Ji.'{'1 ell mL~:::1:::rnJa'11a''\.tL'Ylf'I 61l'13JLnlli'Yln71fl~ L~ e:im "1.11 i.'{n~11~1 el m--i (Inclusion Criteria) , ~~ , ~ , 
~1n 6 n~3J ,11u.1u. 28 rhu. ~a 

q 



ITT1ffUL'Yl~ ,11'\,l,1'\,l, 5 '1'\,l, 

mi:IJ~ 6 'l!dhnm,'1a3J~1L~af V11a~tlnu1i,nui1uff11ffuL'Yl~Luffrnuv-a.J11.n~ ~-iii • ~ :.J 

tl1::ffun11n!m1-w~u11::uuff1,ffUL'Yl~ ,11u1u 3 '1U 

1wffu~aw11a-in11-w~u11::uu~1mia3J~ff11ffm'Yl~i1uff°ll.fl1Vl°lle:J'1~ff-im£.J1u.n1'1~::1uaan 
.u ct.I q CUC\! q 

Lilu'l!ni"ll'1n11'1el3J~1L~e:Jf -;J1'U,1'U, 4 '1'11'\,l, LL~::el1'iil11ffiUff1°ll1L'Yl'11ufoij'Yl1'1n11~m~n 3 '1'11'\,l, 

..1' 
2. °llellJL°ll~°llel-'ILUel'V\1 

LUUL d'aV11 L~ £.J1f71J'1113Ji a-im1m1-w~u11::uuff11ffUL 'Yl~ff°ll.f71Vl°ll a-i ~ff-im £.J 1 un1au . ~ ~ . 

0 ., 

1. n11TTTV\'U,~'1113J~el'1TT11 

1.1 n11fl1V\'U,~'111:1Jia-im1°lle:J'1mi1::uu 
~ 

2. n11elelnLL1J1J1::1J1J 

3. n11ff11'1~1W1Jel3J~LL~::1::1J1J~1Wllel3J~ 
"' cu "" \I 

4 



') 0 A ca..,, 

~::u::L'la1 L"TI1~'t11'J,IU 

1 ti (tl.Juth::mrn 2556 i.JLL~L~EIU'il~1fl11 2556 - f1Ur.J1r.JU 2557) , 

• J114'.U8~ilfi1'14,.t1J1J1J1TI11 

. fttl 1l1YCtl O" eY ff" 01 U 1'14111 A :._. . .. ... 

- 1.h::Lnfl1J1n1,.fttl1l1YCfijjou . .. ........ 
- n1,.Lt11n"1nn1,.ftt1mrt 

• 
• aJ10l,.ti1'14tlO"fttl1'141J1TI11 ... 
I, ... , 

• A1 1f;)1U 

- \llamh::ri".-.11mrteY.-."mu . .... . ........ 
- n1,.Lt11n"t101Jaftt1n1YC'llil" .. . 

.., 
ff'll1l1ft~ft"01U . .... . 

• L'1'AL~U1J\'1a'l4 

• f,.ALfu1" 
• ft1Jn1YC~Gl 

• 
- u;iimiu" 

5 
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2. n1:::1JlJij1t1,,i tnJfl LLfl:::1;n'HfU.L 'Yl~i1mt'1l1l1'V'l°l.l Eh'l cra-.J el1 LI 1 'U.1l1fl~:::1 'U.eleJn 
"' '\I q '\I '\J q 

3.n-ii el3Jflt'U,ij1'U.i1'U.tl°l.11l1'V'l°l.l el.J er ~.J el1 LI 1 'U,1l1fl ~:::1'U.el an LLfl:::ITT3J1':irl 1 ith::1miu1i,nn 
'\I ,a q C\11.1 q 

A a.,, ,t 

\Ul13J ~'W YI t" 'W'l::: 

Q:::Li.JL'Yl':i1°ll'fllJ11:::m).J i'U.'YllJ1 ~11~ ~1:::LLn11h1~'U,lJ1 LLfl:::'U.fl':i'U.1Lln 
q q q 

fl113Ji e1.Jm1 VI 331 Llii.J i.J~1.h11riu1 a L11n l1Xdi~ilu Lilui1n1:::iu 1 idi~ LL-:i.J ~iniu 
q 

1 iLL~~.J'V'l(l~n':i':i3J 1 u ':iU LLlJlJ~1.J 6:) ~11.J~ el LU1'V\3J1 Ll~11.J' 1Lri el 'ifum LL~1,1:::nf1113J½in~1,i 
'IJ q 'IJ 

'V'l a 1,i Lrn:::e11,1"li1 LI 1 idi~fl113J i;t1 L ~,i 1 ui1~ ,i 

':i:::lJlJ~1':itl'U.L 'Yl~ Vim Lltl.J 1Tin11~1L U'U,n11LnlJ':i11J':i13J-iieJ3Jfl t~L11in1:::u1um1 'l 'U, 
'IJ 

m1i~'Yi11:::uu-ii el~fl"li11a-11 Lrn:::a-1':itl'U,L 'Yl~L ~ el 1 i1h:::n e1um111.JLL~un11i~ ~uh m1tlljmi m1 

f111Jfl3J LL fl::: 1 °15LU'U, 'Yl1'V'l Ll1n':i'VI in 1 um1nTV\'U.~'U, LLl1J1 mL~'U..J1'U. 'Y1n1:::irn ~ el1J':i':ifl L U1'V\ m LI el ~1.J n 
q q q 

A ~ ..., ._. ..., 

-:i:::lJlJtl1':itl'U.L 'Yl~tl°l.11l1'V'l 'V\3J1 Llrl.J n11LnlJ':i1lJ':i13J°l.l el3Jfl~13Jfl113J~ el.Jn11~1'U. 
q 'IJ 

m1tllju1i mi:::m1ft11J~3J 

1:::1JlJlJ1n1':itl°l.11l1'V'l VI 3J1 LI tl.J m1i ~VI 3J1~'V11i°l.l eJ.Jtl-:i:::L1l'YllJ1n1':itl°l.1111'V'l 3J1 ~':iij1'U, 
q 'IJ q ... 

. .., ., 
ITT'V\"aH-l ~'1 El1 LI 

'IJ 'IJ q 
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t,, ~ .c:I Q.;c I A 

;j1'U,"1.1 El 3J ~'WrJ<ilff113J~"llfl1'W 'Vim £.Jr!~ n11,J<il'V\3J1<il'V\ 3J"ll El~'Wr]<iln113Jn1WI Lrn~fl1'W 
... ,i q ,i ,i q 

"1.IEJ~~ ~~ a1 t1 L~ t11nui1,1it1 ~1~ 6J 1 um1n1V1U<il'WrJ ~n113J ~"lln1v-1 L -nu v-1q~n11l!n11i'u1h::'Y11u 
,i,i q q 

EJ1'V\11 n11El t1nfi1 «~m ti n11i<iln11i1Ut1113J ill fli31JUIUJ11 Un11<il LL~~"llfl1'W in tlfl1'W1 Un11<il LL~ 
CIJ Q/Q/ cu q CIJ 

., 
<il'U.LEJ~"ll El~ ~-Hi~ El1 ti 

,i ,i q 

~mum,m~"llfl1'W 'V\3J1£.Ji1~ ~fl1'Wn11 Uqj'V\1 'V\1Eli~~Ln<ilitu1mJ"1.IEJ~ h~LU£..11J'Wtu h~ 

L'iai'~ ~"1.lfl1'W~<il LL~::i1ruV11m1L~rn'.ht1tu "I "l.lt1~~~~mt1 
q QI CIJqJ q 



.. 
A a.,, A ,=t '&,.I 

4. .;!1'1,1, 1,J [J't1Ln£.J1"1.I e].;J 

~'J13J'V13J1 ti 

I ,::( 
'l.J'Yl'YI 2 

1Jua.Ja (Data) ~el "lleJL'n,J,11.;!~1.;J ') ~~aci1'Uili113J"n1~ LU'Uill1M1'V\1eJmi3JiruinMm 
cu cu q fU 

~fi1'VIU~LyjeJ1"1lLL'Yl'il,i.;i"lleJ.;J U13J1Ub LL~:: LVl~n11rn n11n1::o/11~1.;i ') "llel3J~el1'<il'<il::eJci1u1U"l.lel-:I 
, 'U 'U 'U 

t11'H1UL'YIA (Information) 

U1::3J1~ ~f;l 'V\1elLU~ [J'U,LLU!;l-:1 LLi1i1 [J1Tin11~1.;J ') ll'U, LU'Uifl113J1fi i e1.;in11~1'V\11.J 1-Ko/111.h:: fo-nu 
'U 

LU'U,~.;J~.;J~elfl113J'Vlm [J 1i~frn i11,i LL!;l::R13J11fl'Yl1Tl'<iln1113J 1~n,in113JV1rt-:11~ mu vn:: 1i R11R'U,L 'Yl~ 
'U 

... 'I, 

"it(9l'lJ'll u'1'll uaJ a .. 

1. "iti'Ull1UUufl'Vl~u1'l (External Level 'V\1el View) LU'Ui1::iu•11e1.;1"1Je13Jf;l~eJciR-:l~R~ 
'U 'U'U , 

2. "it~'UL1'"'J~(9l (Conceptual Level) 

L ilu 1::iu"l.l a-:ii ei 3J f;l~ a cl 5 ~ f;l-:l 3J1 L ii -u, n113J a-:i La -u, 41 i LL!;l::Tl 113J i3J~wif 
'U 'U 

1::V1i1-:irnwni113J-#.;inlJ L n rniLL!;l::"lJ e1~1n~~1-:i 6J i a~ f;l l u 1::iud' Lilui a~ f;l~ ~-hum11 L~11iLrn:: 

a an LL1.l1.l 1~ LJ ~1.l1'Vl11;i1U "1l eJ3J f;l'V\1e1i!n1 L m1::i 1::uu m LLi1 
'U ... 'U 

3. "itl.ol'Utl1ti1u (Internal Level 'V\1el Physical Level)Lilu1::i1.J"llel-:l"llm,rn~m.i 
'U 'U 
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. . 
t,, d t,, d.d .., Q..o d Ad 

~113Jfln~ el-:1 L 'YI EJ-:im-:i (Accuracy) ,i el3Jt-i LLt-i::ITT"Hfm 'Ylf'l'Yl~,i::~ el-:1 el1f'IEJ1::Lu EJ1J11i 
V V 

Lll1J111J113J"llel3J a~t1niel-:1 (Methodology soundness) m,11mL 'Vlt-i-:l"ll el3Jt-l~ L ~elii el li iin11 
V V V 

~11,1~el11~113Jt1niel-:iri mt u.1 ltl1i-:11uLLt-i::L~ mL vd 
V 

~113J11~ L~Tnu<i\ elm11i-:11u (Timeliness) t~ EJ,i::i el-:111-:JLL~Un71'.il~'Yl11::1J1J"ll el3Jt-i 
V 

~11~'1,l,L 'Ylf'l1 ii~ L,J'l,l, J-:i 1 ui1un11n1V1u~i1:A'1~ 1nn11L ll1J111J113J"ll el 3Jt-l 
V 

L vl ell i mm1t1u.1i el3Jt-i~11~m 'Ylf'lltll iLLt-i::L~ rm v,.i-;tl~'nm 1 L'l7 
V 

6' 
~113J~3J1J1ffi (Completeness) 

. 
t ., tl ,. .., .. 
~ EJ ,i ::~el" ~1el u ~ t-i 3J'Yl n 1:: L ~mLa ::'YI n1::~ U'Yl 

V q q q 

~113Jn::'11~1~ (Conciseness) 

~el~~ i el-:lfl1J ~113J i el-:Jn11,i el-:1 rn i (Relevance) J.;iit n11i ~'Y111::1111"1J el3J a 
V V 

~11~'1,l,L 'Ylf'I~~ ,i::i el-:ln1'Vl'l,l,~fi ~3J m "n1J1fi11LLt-i::~ii ~1 'U, liL;£JJ-:i ~~ el ~L 'l,l, 1::uun11~n"M1 LLt-i:: 
q V V V V 

~11,J~eluli (Verifiability) 

~113Jt-i::L0£J~LL3JULJ1 (Reliability) 

~ ru.~3Jlli1L -i-:im3J7 ru, (Quantifiable) 
q 

~113JE.Jel3J1Uli (Appropriateness) 

1i-:i1uJ1EJ (Accessible) t~EJ~ 1ULL1J1Jn71U.1L~'l,l,el"llel3Jt-i,J::'3Jel-:IL"ll7hJ1£J 13.lsnU'Jlel'l,l, 
V V 

center 'Vl~elm1i~liiiwi!'m1u~el£JLi111m1 Liluiu 

~113Jl3.l~7L0£J-:I (Freedom From Bias) 

-n~L,J'l,l, (Clarity) 

1 un11ufiu~-:i1u LLL'l ::n111J1'V\11 1 i"li1 £.IL un11i ~ ~'l,l, h n1111-:i LL~'l,l, LLt-i::n11iJ1:: Lij'l,l,~ a 

Llnt..1'1..JL -n t..l'IJ -rl1 m ~1J")::iu~r-:n11f (knowledge) ~11m "ll1 hi L~ t..11fl1J"ll m fi,r,11-:1 ~11~'1,l,L 'Ylf'l,J::iir\1 
V 
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..... .J' .... "" .J' ., .. 'l 
'WH)3Jfl113J'V\3J1 umn"lJ'UiL3J El 3JnT1 L '15~1'U,3J1 n"ll'Ui bbcl::~T'Hi'U,b 'Ylf'l'li' 'U,~~ (:..l cln1::'Yl1J tN m1i~ ~'U, L'il'V\1EI 

m1n1::rh~,1::~1 LU um1 dia~,11n ,i EJ~cl ~11~m 'Ylf'I Lilu~~~'V\ cl a aJ11 mmiJ,1i t1 ~h~ ')~ L~ t11i a~ L ,i1 

l!i1t1nu '1.imi fl'Ui n1::1J1un11 LLcl::L 'Ylfl 1 -u, Lclfl L ~El 'lim1~1L ii,-u,~1milu Lu mh~ih.h::~'Ylrr111'V-lmn 

.J' 
"l]'U, 

Lfln"ntl L'il1qjU~rf LLcl::'Ui'V-lt']'Yli fl~i~ L'15fl (2544) i.i1::1.r:i11::1J1J~11~'U,L'Ylf'l(lnformation 

System) 'V\3J1 tltl~ 1::1J1Jfl EJ3J'Vi1 L~ af~~1m1t'li~'Y11~11~UL 'Ylf'IL -u, 1U"ll E1~11 t1~1m ~ t11n1Jm1 
'U 

iJ fi~~1Wll El~ El~f1n11 Li ll1J ~1J1'V\11 L ~El ~1J1'V\11'i1::i.i-it1 i.u'l m um1i~ ~'U, hi i.i ~ El i.u L um1\t1L~'U,f) 
~ 'U 'U 

'Yl1~,Jflfl1'V-l (Soft Copy) L ~El e)1'U,1 tlfl113J~::~1n 'li~U1'V\11~1m1m1t1n~°llfl3Jcl 'V\1El~El1Jt'l13J°1JEl3Jcl~ 
'U 'U 'U 'U 

Lf11JL it 'U,fl El3J~1 L~ af Eimf ~ rr~ ~13J11{1 eJ1'U,LLcl::'Y11fl113Jb °1J1 hi i.m~ tl~1 ti 1::uu ~THmL 'Ylf'l~13J~Li 

mh1mi1~iu iiV1i!1~i~~ai.u-d' 

1. m1i~Ln1J n11U'Ui'nn LLcl::n11U1::3J1cli:.Jcl°llf13Jcl (Data Collection, Data Entry & 
'U 

'V\1EI 1::u1J1.h::3J1cli:.Jcl°llfl3Jcl11tl~1'U, (Transaction Processing) 
'U 

2. m1i~n11'11Wllf13Jcl (Database Management) 'V\3J1tlt1~ °lif13Jcl~i~LnUEJciL'Ui1::1J1J 
... 'U 'U 'U 

~11~'U,L 'Ylf'I L~ mu 'V-41::EJ ci1~ fl~ 1::1J1J ~11~'U,b 'Ylf'IL ~ am1i~m1if 'U, 1~ ti Un ~'il::Ln1JL it 'Ui'11'Ui°ll El3Jcl 
... 'U 

d .. t• I .., ., "" fl 1• I 6D'~3J u1LLn13J'il~n11j1'Ui"llfl~cl (Database Management System 'V\1EI DBMS) Lu'l,I, u1LLn13J 

eJ1'1,1, 1 t1f111 aJ~::~1n L '1,1,m1i~ Ln1J°ll EJ3J cl m1Lm1 "ll LU~ t1mLucl~°ll EJ3Jcl m1iu 'V\1°1l a 3Jcl3J1 'l i~1-u, 
'U 'U 'U 

m1::DBMS £J~Ltfle)1'U,1t1L imi'V\cl1tl 6) LLi:.J'Uin 'liiEJ3Jcli13Jll'1,1,L '\,l,'11'1,1,°ll El3Jcl i.i 
CIJ cu ., CIJ 

3. m1i~'Y1111 tl~1'U, (Reporting) ,i::£in~3J"llfl~ 1u1LLn13J~i~'Y1111 tl~1'1,1,~1~ 6) L ~Elb~'U,EI 

~El~1J1'V\11 LLcl::mi~1-u,1::1J1J L"1f'l,I, 11£..1~1'1,1,~LL~~~Lb'Ui1LU3J~1~ 6) 11£..1~1mriaiiLWiln11lli~~iJn~ 
'U 'U q 

Ln~if '1,1, LU'Uiim!l-rn::"llfl~11 t1~1'UiL ~Elfl11Jfl3J 'V\1El11t1~1mU'V-l1::n,i (Ad hoc Report) 
q 

4. m1~E11Jt'l13J°llel3Jcl (Inquiry) 'l,l,ElnL'V\UEl'il1nm1'li11t1~1'1,1, 'l '1,1,111LLU1J~1~ 6) ~EJ~1J1'V\11 
'U 'U 'U 

., .., .J' • .I t .,, .. .., d "" 'l "'="., ., 
LLcl1 1::uu ~1j~'U,L 'Ylf'ltl~ LEI El f)1'U, 1 tlu1:: t1'15'U,Elnclm!l-rn::'V\'l,I,~ flfl L'V\ i:.J L°15~13J1j{l~f11J{l13J"ll fl3Jcl 

'U 'U 

4.1 LU'l,l,~1j~'U,L 'Ylf'l~iim1~E11Jm3J'V\1Elb1tlrnHU'UiU1::1lh ~~ El1'ili~'Y11 LU'U, tu1LLn13J 
'U 

i.1~1~'V\u1 i.i Ld EJ~~L 1a1~uV11n~1aJ1wL1un tiJ1Lm1aJi! '1,1,3J1 'li~1-u, i.i-n'l,I, Yi 

4.2 LUUITT1~m ri~~iim1~aumaJV11m1t1n~ i.lJLtluiJ1::~1 m1~aumaJ°lieJaJa 1 u 
'U 'U 



1l11!1-1'YiL~'M~LU'U.1l1'M1 L 'U.fi1"Hnl1Jrl13J°l.1Eh'.I DBMS 3J1°.tl1 £.IL 'U,n1j~'U,~1~1~El1J L 11L1£.lfi1l1'M1 L 'U, 

... ,f, 
n11t,'El1Jf113Jj1'U.°l.1El¼j~'U.11 1l1'M1 SQL (Structure Query Language) 

5. m1-.tl1mrit'ut,''U.'U.L'U.m1i~iu'l,1 (Decision Support) wil'1~°1.IEJ.J1::1J1Jt,'11~'U.L'Yl~L'U. 
q 

,i e:iiti~Ltlu~1'U.tl1flqJam.h::m1~il,.;i L v-111:: l1.hLLn13J~t,'13J11ri 01u 1 £.1'1113.J t,':;~rm 1 iLLri 

~u1~11-.tl1 £.J Li ~u1~11ii LL u 1'Yl1'1 L 'U.m1i'1i'U. 'l,i 1 u ~ ~1 £.111.I LL1J1J Lri e:i~u1~11liL~ an LL u 1'Yt1.;i 
'IJ 'IJ 'IJ 'IJ 

wil'1~~ tn"l.l E).;Jj::1J1J t,'1jt,''U,L 'YI~ ~.;itl1::n e:iultli1 £.Jn1::1J1'U.n11i'1 Ln1J fi1j'IJ'U,'nn fi1j 

tl1::3J1~ ~~ ~1El 1::uutl1::3..11 ~ ~ ~,r El3J~j1 £.1'11'U. '1~ El'1,J'U.fi11i'1't1111 £.1'11'U.LL~::n11~E11Jf113J 
'IJ 

"" 1,,1 d d"" ,:::t ct.,a 

11 

°1.1 El3J~ LL~::~1j~'U,L 'Yl~mum1~n"M1 ~3J1 £.lfl.;J °1.1El3J~ LL~::l;l7jl;l'U,L 'Yl~'Yl LLl;l'1.;J Glll1\Aln1j,J'11Jjfi1j 
'IJ 'IJ 

" " 

0 '1 .... 1"' 11e11Jaua::i:fTiil\.LLY1Glf(;l11u,11n1-w ,11Lmnm11'1 'iLLn::1Je1:: 'i'lJ1'1 
.. q 

'<il1'U.1'U.U1::"ll'1n11 'U.LL~ ~::°.tl'J.;J'l[J '<ill LL'U.n ~13.JL YI~ 1::iu n11~n 'Ml 11 £.Jti LL~::'1113.J i El.;J n71'Yl1'1 

~1l1\Al~13J~~'U,1fi1j 1 'U.LL~~::-.tl1.;i1 £.I LU'U.i'U. 
q 

n11 

'13.J'U.1'13.J LU'U.i'U. 

3. l911\.LU,>iui,ile11,1, (Input) 

i1:!1'1i1uiJ,1i'£.Ji1iJe:iu '<ii1LLune:ie:imtlu 2 i1uliLLri i1:!1'1i1u1Jf!flmL~::i1u 
q 

.;iutl1::mrn i.;iit 

3.1 i1uu~m~ i1:!1'1i1uu~~Gl 1.h::ne:iui1t1EJ'111~1'U.LL'V-l'Yl£J~eltl1::"ll'1n11e1uG1:: 
q q 
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I ft t,, ...,,J I O A ~ .., 0 A .., 

°lJ e1._imc;i el1J Lb 'Yl'l,l,bb vm mL~::L,l1lrn1'Yltf11i1jUl,G{°lJ'ilel--'1J~1 L '1,1, '1,1,n11'Yl--''V\ 3.J~ je) £J ~::°1.1 e1._i._ium L '1,1, '1,1,n11~1'1,1, , 

fl1"i'l1 GM'M,1"i'::1J1J t'f1"i't'f'M,L fl A' 

m1~~'1,1,11::1J1J ff11ffm 'Yl~ (System Development) LU'l,l,fhm113..1J._iV13..1~~,11 LU'l,I, 1 'l,l,m1ii.1 

1::1J1Jff1jff'l,l,L 'Yl~m 1 "lfb yj mLnUty'V\1°1.1 el'1 el'1fln11'V\~el ff11'1 famff 1,,; nu el'1flfi1jfi1j~~'l,I, 11::uu 

d Ad I dA I.I t,, 

G{71ff'l,l,L'Yl~3J'V\~1£J1TI L"15'1,1, LL1J1J1--',l1"151'il (System Development Life Cycle) n71G{17'1'il'l,l,LLlJ1J 

(Prototyping) n11LU'l,l,m"lfLU'l,l,'V\in(End-User Development) m1i1'11Jflfl~f11[J'l,l,e)n(Outsourcing) 
~ , 

LL~::m11ilthLLn13Ja'7L1,J1U(Application software package) 
~ 

fl1"i'l1GM'M,1"i':::1J1J'11'M,U1J1J1'1,J"i'if~\;l (System Development Life Cycle :SDLC) 

LU'l,l,1TI~1m 'l,l,e)'1fln1j~'"J'l,I, 1 'VI qj L 'Ylfl'Uifltttl1::n e1ui1 £J1Tin11~1 L 'U, '1,1,n1j (Methodology) VI ~1 [J 

A,=( .J' I a.., a.., .., a.., ..., a.., ,::9. ,di a.., ..., 

1n °1.1'1,1,eJ tJnu~n~m::°1.1 t1'11::uu, ffl13J1fl17 3Jrl'l,l,~°1.1 eJ'1 ~'V-1~'1,1, 11::uu, Lfl1eJ'1trnm1Y-1~'1,1,11::uu~1 tJ 
~ ~ ~ 

i1e1ti1'1 Methodology ~'UitJ3J1m'1,1,n71~~'1,1,71::1J1JelU1--'L°.15'1,1, LL1J1JObjected Oriented LL~::LL1J1J 

Waterfall Methodology 

.ff '1,1,c;i e)'l,l,fi1j~~ '1,1, 11::1J1J'11 '1,1,Lb1J1J1'1,Jj~1 Iii bb1J1J ~'1 b~ 3J tl1::n el ui1 t..1.ff 'l,l,c;) e)'l,I, °1.1 el'1 fi1j~~'l,l,1 

.d ~ ... ' 1::1J1JG{1jG{'l,l,b 'Yl~ 'll'1 b~LLn 

1. m1a-111,11::1J1J (Systems Investigation) 

2. n711Lfl17::'lh::uu (Systems Analysis) 

3. m1e1e1mL1J1J1::uu (Systems Design) 

4. m1L;it..1'1,1,11.l1LLn13..1 (Programming) 

5. n71'Yl~ffel1J1::1J1J (Testing) 

6. m1it11::uui.tl~~t'1 (Implementation) 

7. m1t1~~'31'1,1,1~t..1li1::1m1mj (Operation) 

8. m1u11,3i'n~1 (Maintenance) , 



lfl1.:im1tn·rn-iu 'Ylf'I~ ih.1'U.1~ L 'VI qj~::ii.ff 'U.~ e:i'U.m1w~'U. 11::uu~11~m 'Ylf'li.:imh1 LL~lfl1.:im1"JJ'U.1~ 

L~nm~ l°lflJ1'1~eJ'U,LYhi'U. l 'U.eJ~~irnw~u.11::uu\mn-m1~(fon--h waterfall approach l'U.n11 

~1L it'U.m1~111 L 'Ylflitf! SDLC ~e:i~::S'.im1~1 L it'U..:J1'U. 1 mL~Gl::.ff 'U.~ EJ'U. L iL~1~ L1t1uf e:i t1rie:i'U. ~~:: 

13 

~1L itu.m1~eJ i.tl LL~l 'U.iJ~~'IJ'U, unw~'U.11::uum~~::~1 L itu.m1£Y El'U.niui.tlnium i.i~111fl1111,hL U'U, , 

1. TI1'H11"i1';l"i::::'lm (System Investigation) 

LU'U.n11~nM1fl1111LU'U. Ltli.i"JJEJ'11fl1'1n1111ii1am~fl1111~1L1~111nUEJtlL ~ tl.:Jl~ 11mr.:i 

tl1::LiiU.fl1111LU'U. Ltli.ii1'U.~1'1 6) i.:id 

1. fl1111LU'U. Ltli.ii1m 'YlffU.fl (Technical Feasibility) 

2. fl11:IJLUU. i.tli.ii1'U.Lf'l1Mjf11~~f (Economic Feasibility) 

3. fl1111LU'U.Ltli.ii1wrn1~n11:1J (Behavioral Feasibility) 

2. n1"i!jLfl"i1::::...("i:::1.J1.J (System Analysis) 

LU'U.n111 Lfl11::iiJru'V\1"JJ a.:i eJ.:l~n11~.:J~::LLnL "JJ 1~ m::uu~11~U.L 'Ylf'I i'U.~ e]'l,l, d~::Lfl mii a.:inu ., 

(Information requirement) 

3. n1"ieHlnLL1.J1.J"i:::1.J1.J (System Design) 

LU'U.n111J11£.11 ti Lfl £.111llJ~.:1~1::1JlJ i a.:irh L yj eJ LLniJruv11 a.:i~n11 LLG1::in-m1~1L it 'U..:11'1,l, 1~ ti ., 

tl1::naui1 t1 

- iJ~imt1L"li1"JJeJ.:J1::lJ1J, ~rnl!-l~~°l.leJ.:11::1J1J, LLG1::m1aamL1J1J'VIU1~eJLinm.JL°lf (User 
'\J 

Interface) 

(procedure) 

- m1u1rn1n11~1'U.tl1::nau~1.:1 6J i.:imh1mh.:1Ltlu.1::uu 
'\J 

... ti ... TI1"iilelnLL'lJ1.J"i:::1.J1.JaJ 2 "i:::Ln't'lflil 

1.n1"iililnLL'lJ'lJLii'1vl"i"in::: (Logical Systems Design) 

m1aamL1J1J~1u."JJa.:11::uu~11~m 'Ylf'I LLG1::fl11ml1JW'U.TI"JJa.:1a.:i~tl1::nau<ih.:i 6J 1 'U.inMrn::~ 

1.h1n11~ami 11:1J'YY.:1nT'l"eJeJnLL1J1J a'U.VfYl, LeJ1'YlVl'Yl, n1::u1un11~1uiia11G1, n11~eJ~11L'Yl'Wl3J'U.1Tl3J, 
~ '\J , , ~ '\J 

n11Tl11JTl3J, LLGl::Tl113Jlfo eJ~.fl tl"JJeJ.:!"li eJ11GI 
, '\J 
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... 
2. n1·rn tl flLL1.J1J(;l1U n1 an1-w (Physical Systems Design) 

L 'll'um,Ltlri £..IULLUiih'.IL i.J~11n::~.Jijin~rn::u111rr1111 1 •1,rnin~rn::m vn::L ,n::,i.J 1 um, 

... ,A, .::f :::. 6' t;' '1111 ,;' ... 
EIElnLLtJl.JmUL 'YlflUflmn"lJU 1111'YI.Jn11El ammum,~ LL11, 61!El1n LL11, LLGl::;j1U"llEl11Gl 

,u 'IJ 

4. nTniiauTt.l"iLLTI"i3J (Programming) 

~an1,Ltlri mULUGl.J,J1ff':i1 £.I Gl::La £..1~"11 El'1n11El ElnLLl.Jl.J (Design specification) LUU ,i R 

flEl11VhL~Elf (Computer code) ~.Jn,::u1um1i.Jn~11m,1,1:: 1 in~1u1u 1tl,LLn,11"11U1~ lvnum,i,i:: ., 

tl,::n aui1 mhi.J'VI Gl1 £.J'VI riuu11'Y1~ 1~ £J 1i'h.hLm,11L11 afLtlu fa £.JflU 

5. TI1"i't1(;1'1tltJ (Testing) 

m,'YI~ Rau,i::di~if ua ci1.J ~ a L iia.J 1 wff u~ aum,Lii £.JU 1tl,Lm111 ~" Ltlum,~11,1 Rau111i R 

fl a11~1L~ af~L ii £.JU i. 1,1::R1 m1ri 1 i l!-l ~ ~111~i a.Jm,'Vl°1a hl m,'YI~ Rau,i::i a.J 1 iL 1~1 LL~::f11111 

'YW1 £..1111111 n 

m,'YI~ REJUL ~ EJ'V\1°.ll a ~~'V'l~1~ (Bugs) 1 u 1tl,LLn111~.J m,1,1::di~,11nft1111 ~~'V'lcl1~ 2 tl,::m,~ a 

1) f11111tl~'V'l~1~1m~EJ'1"11El'11ULL1JU (Syntax error) 
'IJ 

2) fl1111tl~'V'lcl1~Li'1~11n:: (Logic error) 

6. TI1"i'U1"it1J1J lui(;l/'1 (Implementation) 

Ltlun1::u1um1~ Lll~ £.Jit,11n1::urnri1 L i1 ~,::uu 1 mJ ~.Jium,Lll~ £.JU ,::uum m,rirh i.i 4 
'IJ 

1ULLUU~El 
'IJ 

1. LL1Jl.J'1"11U1U (Parallel) 
'IJ 

2. LL1Jl.JLU~£.Jm.f.J'V\:J.J~ (Direct Conversion) 

3. nTHU~£.JULLUGl'11~£.J1itft,.Jm,it1'1a.J (Pilot Conversion) 

4. n1,LU~£.JULLU~.JLL1J1Jij.ffu~Elit (Phased Conversion) 

1. U1J1JA'21U1U (Parallel) 
'U 

Ltlum1~1Lil.itn1,'V'l1EJ:J.JnuJ.J,::1JULfl1LL~::,::uu1'VI~ lm1~1L~mnu L~EJ'l,i1l!-J~~1im 

Ltn£.Jrn o/i £.Ju nu m,Lllri £.JmLll~.JLLUUd ~iu 'YIULL 'V'l.J~ R~ LL~~fl11:J.J L~£.J.JUEJ £.J~ R~ 1::urn1u ~i:i"11u1~ , , , 

. ., 
2. uumt.l~aun'1\li3J(;l (Direct Conversion) 

Ltlum,~~t.,,,::uu 1 'Vl~LL 'YIU ,::uu L~:J.JJ.J'Vl:J.J~ m,Lll~ £.JULLU~.Jdi:i'111 i,h £.JUEJ £.J~ R~LL~i:i , 
fl11:J.JL~£..l-:l:J.J1n~~~'Vl1n1::1J1JL1l LUU. i.ll~1:J.J~n1'VI tl,~ i. i , 
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3. nTntJ~U'M,LLtJn'1 Lt-wlm~i\'ln1'1\11'ieh1 (Pilot Conversion) 

L tlum1~'il <f-11::uu 't 'VI 3J ~1 u 1'il ~1u wti-i,i e1-1 e1-1 ~m1 LLa::'VI ~-i,:n n ~1::uu 1 'VI 3J ~'il if_, LL a:: 

~1L 'U. um1L1.h::t.1::V1il-1 LLi1n-;i::iin111.h::dJu~a 'Vl1n1::1J1J L m.iiifl113J L 'V\3J1::L,'3J~'1~ el mh Ltl'l inu~1u 

. ~ 

4. fl1'1LtJ~ll'M,LLtJn'1LL1.J1Ja:icn1-4,Gto'M, (Phased Conversion) 

iim1LLtl-im1Ltl~ uuutla-i e1e1mtlu~1ucie1t.1 6J 'V11el module V11mLtl-11:: t.1::L 1a1 'tum1~'ili-1 

,11niu~-iae1-iii.1u1-1 module LU'Yl'ilaeJ'1~'ili-i V11nL'ii~a~-i~e1t.1ii.1 module ~uLtltlflmi-;iun1::-k-1fl11J 

O A o ~ 

7. fl1'1(.ol1 L'M,'M, fl1'1LLn ~ fl1'11J1'1'1 'lfl 'M-1 
~ 

1. 'il11,Jfl113Jtln'ilel'1"1JeJ'11tl1LLm3J (Debugging the program) LtluiU'ileJU~'il e1-i'Yi1~m ile1-1 
'lJ 

,t1'ilaeJ'ile11u,ie1-11::uu 
q 

2. m1tli'ut11-11::uu't'!XY1uL,'1JtJL,'eJ'ilflie1-inum1Ltl~t.1uLLtla-1"1Je1-1~e1u,,i m1tlflu1i~e11,1 

Ltl~uuutla-i,tl 

3. n11L ~3J'VIU1~'t11'11U1 i1::1J1J 

,a, ..... 

1JeJ,J1fl"1'lleJ'1 SDLC 

1. 1i'Yli'vrn1n1mn Lil.e1-1-;i1niiiu'ile1um1~1LUu-11umn J-i'ii1uuf1a1n1, -iutl1::mrn, ua:: 
q 

na1 

2. ,3-lri'il'VlrlU Lrn::'Yi1m1Ltl~t.1ULLtla-1~11J1n 
q 
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Q; ca., tf~ I 

A"l13Jff3J'W'M,6'!J'M,iHl"1111'1 ') '!Ju-ii SDLC 

.. 
\>I UYl tJ. 

• 

~~ 

~ . . . . . . . . . . . . . . 
;:t ;:t 

iJE ;I 
~ i :;:;: ;I ~ - H ;:t 
r.::, 

(~ ~ ,-
~ s ;I -~ ,- ("O ,-

("O G: ;I i;::; r.::, 
~ ,- a ~ ~ 1! ;I ,- ;;I 
~ -~ ~ ;:t s: (G;I' ~r.::, r.::, = H ~ ~ r.::, l!P ~ 

,- fi ~ i;::; ~~ ~ ,-
~ ~ 

,-
~ e, 

T~1 

., ., 
n1'iff'i1-iJ\11'M,LLtJtJ (Prototyping) 

nTl1.rf1-1 ~ULL uu,i::: 1a.ht~ inrf-11:::urn~ t11 rf-nPi :u ~ LL ~,i:::~~u 11~ r.J 1 iimL'LI 'LI (Prototyping) 

~-11h:::m1ui1 t1~1u~1-1 6J "lleJ-J1:::uu 1 VI~ LL~1ii1~e1-1 h~li"llU1~L~n L vla 1 ~Wl-tlii'l~~a-i 1iriau LL~::: 1i 
'II 

., d 1~ .I .... I ., .J',L., '\1.1 
"llmtrnmm:::Lvrn °:lf~Um1u1'Uu1'1~ULL'LI'LIU VILVl:IJ1:::t,':IJ~el ~u 

q 

~ A~ g,J ~ Q ~ a., .J" 
"lJWilelU"ll el'111in11t,'11'1 li!ULL'U'U:IJ 4 "lJUlil elU~-'J'l,l, 

... ..r n., 
1. n11V\1"11:1Jlilel'1n11'Y-IU~1U"llel'1~ °:15 

... 'II 

., 
2. n11elelnLL'lJ'Uli!ULL'lJ'lJ 

3. m1il1iuLL'LI'lJ11.li'l~~a-i1i 

4. m11H'rn.h-iiULL'lJ'lJ 
q 
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•• 
'UU~U Ufl 11~vll Ui1t:U1Jfrl 1flUWl'fl'UtJUt"l'i1,h;)

0

U llU U 

1'1 -----___,"--... l~nut~---------''---~ 
qlfr4e> l,l "-- ,Jfutl1 ~~l&U'll'lJ 

fl1"i'WGM'M,1"'it1.J1.JT(9lt1m-ii' (End User Development) 'I.I 

LU'U,n11~~'U, 11:;1J1J 1~ tJ en i ~_, mi tl~1111"151 tJ L 'VI~ el~1n ~L iti1"151 ruiXel m..nn'Vl1el i.3-li.~ °15Lt-W 
'IJ 'IJ w 

.f .., 
1:;1J1J".ll'U,"1 ~1 tJ 'il'U,L el-'! 

"' ~ 'llu(9'1 

1. 1..h::iY1TI1l1'Vm11'Yl1-'!1'U,~-'I hrnmitim1~u1J~'U 'U~1n 11hLLn111Lt1L1~,tl~-,ii~1111ITTm1ri 
'IJ q 'IJ 

i1"U,m1vlYln, m1~f1-, 111L~iil. LLiil:;m1~-,6Jiel11iil 
'IJ 

2. m1~m~1'V\1~1111i el-'ln11".ll el-'! mi'Yl1 i.i~iJu. L 'v'111::t:-lL °15Yl111J~11 lli el-'ln11".lJ el-'J'il'U~ 
'IJ 'IJ 

3. miii~1"U,i111111niJ'U, e1"U,"Y111 '!Xmiii~1111'v'lel 1~~-,iJu. 
'IJ 'IJ 'IJ 

"' 0 ~ 
'ilu,J1fl(9'1 

1. ii~~1111~11111rl".llel-'11tl1LLn111Ll1L1~1tliilii1n~ LLiil::iU.Yl'U~-'lmn 
'IJ q 'IJ 

2. i.3-lL 'Vlm::n1Jm1tl1::111iilt:-liil~ihim~ L'Vlqjmn 

3. i,3,) L 'Vlm::n1Jn11U1::111iilt:-liil 'V\1eln11'1'11-'!1'U ~~im~ru:;Lu 'v'l1:: 
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n1,-,11'11.JAAan1murn (Outsourcing) 
• 

m1~\nrnfla111 £..l'l,j,elmJ1<il1 bit 'l,l,..'.11'1,l, in-d'itmJ L m 'l,l,n1m ~1J1M'Yliiiwnwn el'11::1J1J ITT1a''l,l,b 'Yl~ • • 

.., "" 
ti el I.vi 

1. tl"i::'H u~ : elT,J,J::a~i'\,j, 'YJ'\,j,ff)1n11ii~UEJfl el3J'W1bWI a-foa::Li1VIU1~1::1J1Jfl el3J'W1 bilfff bba:: 
• 'lJ 

el'1Tln11£J'1L~Lifl113J1 fl113Ja-1m1ria tJ1-:1L~ t.1'1TT'l,l,TT1Jani1V1a1t.1 ') 11t.1 LLa::i.,-1m1ri~~ 
'lJ 'lJ 

,hi1'1 L'l,l, 11"1~bb"ll'1°1J'l,l,Li 

2. Am111nn1,-u~n,,- : ~fui1-:1LL"ll..'.!°1J'l,l,flUL'l,l,m1'liu1m1 
• 'lJ 

1Jflfla111 £.J'l,l,eln 
• 

L~el\l, 1 tl~fifl1"i,11'11.J AA an, U'M,el n 
• 

1. ,i,.., 'l u1::uu~l~ii~an1::'Yl1J'iielm13JLibmt.11J 1 'l,l,n11bb"ll..'.1°1J'l,l, b°15'1,l,1::1J1JL~'l,l,b~e)'\,j, 

2. i1-:i 'l u 1::uu~ i.,-1m1riV1 t.1~"15::.!n Lfil~ t.11~1iii ~an1::b 'Yi tJ'l,j,3J1n'Un L ,i'l,l, 1::1J1JT111a..'.l"ll elL~'l,l, 
• 

A 1&I t ,=to a.,, 

3. L3J a i.,-3-111ri111~m'l,l,1::uui.,-11a-uL 'Yl~"l.lt1-:1V1u 1 t.1'11'1,l,3J,11n~ 

n,,-tmtl"iUfl"i3JihL~;)"iU (Application software package) 
'II 

LU'l,l,n11 'l-nhhLLn13J~1L 1,1Jtl~..'.!Li1um1-w~'l,l,1LL~1 1~t.1ii"ll1t.1V11t1 'liL°.tl1r1'1 'J 11.l ~-:i 

l1.hLLn13JL'V\a1itiimnmt.1:-:1LL'ii-:!1'1,l,J1 £..I ') n1::r1'-:1-:11'1,l, ~iifl113J'l11J6lltl'l,l, L°15'\,l, '11'1,l,i1'1,l,L~'l,l,L~tlU uqiif 

LLa::-:J1'\,l,fl11Jfl3Ja"'l,l,i1fl-:lfl ~" 11.l1Lbn13J~1L 1,111.l 'Yi1 'l V1i.~~1Lu'l,l,i tl-:IL; £.J'l,j, 11.l1LLn13J:n''l,j,m 'l 'VI~ ri1 'li 
• 'lJ 

1. hhLLn13J~1L1,11tliim1'Yl~a-t1unawu,1at1nci'wi~1~ 
'lJ 'lJ 

2. ~"111 mrniim1u11-:11nM1bL~:: 1i n11a'U1Ja''l,j, 'l,l,1::Uml tJ1-:i'iim ite:i-:i't11 L i31'¼ L,J L 'l,l, 1::i1JV1tt-:ii1 
'lJ • • 



"' 0 ... 
'llmnn1,91 

1. l 'U.'LI1'1Tlf.,,'Vlii1 £.hnuen-;iiiT111:l.lia.:inThnu. ~iiim~nll.::Luvn:: ~.,, hhLm-rntt1L1,rnJ'hl 
'II 

nT1'll1i-::u1H11"H'f\.l,LYIA 1 tl@i~ i'1 {System Implementation) 

nTi~<il i.,i1::uuu1.,i flt, en,11.h:: ~uT1113J ~ :l.l L 'VI fl1 l u.m1·rhnu. 'VI :l.11 £.Jii-.:11::uu 111 ~1 m1ri 

~1L ii.um1~1:l.l~T11<i1V11-.:1l 1 'V\1El l1l~1m1riit1 lt!lim:l.l1~mh::~-.:1'1~i-.:1l 1 V11E1 hrl1lliLfl£.J 
q 

., 
°l.lel.:J1::'lJ'lJ , m1i<i1m1num1~<i1i-.:11::1J'IJ 

... 0 ~ 

n11~f111aJa1 t i-v'll e:rni-::uu 

T111:l.lLl1L1-;J°l.leJ.:J1::uuiii1i1<i1V1fl1£.Ji1 i1i1<i1~ii.£.J:l.lmn~~<i1Limi 

1. 1::ium1li-.:11u.(Utilization) 

2. Tl113Jrl'1Y-lel L-;J°lJeJ-Ji:.JLi~e:i1::uu(User satisfaction) 
'II 

3. tl1::~'YlTill1Y-l(Efficiency) 

4. tl1::~'YlTii:.Jfl(Effectiveness) 

Uviufi'll11tlfffl113Jj1L~v'Vl~e:Hn13Ja3Jtvln1'lltl'11'::1J1J 
"' 

1. LLU.1'Yl1-J~n'l!l-1~Ltt'u.ifoi£.J(Factor Approach) 

' ""' "' ... 2. LL'U.1'Yl1-J~n'l!l-1'Yl m u.n1::u1um1(Process Approach) 

3. LLU.1'Yl1-J~nM11::urntl<i1(0pen Systems Approach) 

' ' ,=t ,::t,=.. d 

4. LL u, 1'Yl1-J~nM1'YlY-l-;J11lli1 LU Y-11::L 1El-J (Focus Approach 

5. LLU.1'Yl1-J~nM1~Lit'u.iJ-;ii£.J(Factor Approach) 

6. m1iia-1wi1:l.1°1.le:J.:Jmi(user participation) 'II 

q 

8. °1ie:J-J11-Jn11~e:J~111::'V\11-J ~ el e:JnLLU'lJLLfl::m -n(user-designer communication gap) 
'II 'II 

' a., a., II.I ,i::t 

9. 1::<il'lJT111:l.16ll''lJ6ll'e:JU.LLfl::Tl11:l.lL~£.J-J(level of complexity and risk) 

10. m1iia-1u.i13J°l.le:J-Jmi(user participation) 
'II 

11. rh 1imi'iiumJ1'Yl 1 u.m1e:ie:imL1J1JLi<i11-J1l1Jfl113Jie:J-JnTrne:J.:J~'U,Le)-JLi 
'II 

12. 't11 L iLn<il-n~u.Tl~~~~ e:i1::urn rte:i-.:1,11n<iluLe:i-.:1iia-1u i11J 1 un1::u1unTntl~ £.JmLtlfl--1 

13. m1u1wn:u½'LL~:::T1'l1:UL~£.l')"ll'10J°llel-Jmi,i:::u1ltla-nT'HL1lUOJ'V\1Li~n11 
'II ., 'U 'U ., 

19 
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(user-designer communication gap) 

2. 1~ t1J1 i.tl fl11 :IJ i:u~ u111::V\ 11'1 ~ El Eln bb1J1J1::1J1J ~11~'1,l,L 'Yl~ Lrn::m iL UULiEJ'1~ irn,i:: L n~i1 IDV\1 
'IJ 'IJ ., 

Gf '1 ~ arh '\. i n71;.El ~11LLa::m1LLflU q)V\ Th :unuirn,i:: i.ah1 uim 'Y11~fl111::i 1Jfl11 :IJ'JJ1J'UEJULLa::T111 :IJ 

b~t1'1(1evel of complexity and risk) 

3. T111:uL~t1'1'1.um1~1LUum1ifuEJ~nui1,1it1 3 tl1::n11~EJ 

3.1 "1.IU1~"1.le:J'11fl1'1n71 

3.21fl1'1~11'1"1.IEJ'11fl1'1n71 

'IJ 

3.3 tl1::~1Jn71rn'Yl1'1i1UL'YlTl 1Ufa~ 

LL"1't11'1An"M-1riL '""n'i::1.J1"n1'i (Process Approach) 

1. iim1'1.t 1'Yl(]'M~ L~ t11nun11Ltl~ tlULLtl a'1"1.1El'1 e:J'1~n1(0rganization Change) V\1e:J LL u 1~~Lia'1 

n1::u1um1~~<ff'1(lmplementation process) :IJ11.h::ne:iunu 

2. L il'um1Ltl~t1ULLtla'1~bn~if u L ULL~a::°1i1'1L 1a1 rh L iLbU1°r17'1diin11~n"M1rJ'1in"Mrn::m1 

Ltl~t1ULLtla'1 dynamic i.i~n11bLU1'Yl1'1LL1n 

LL"1't11'1Afl'M-1'it1.J1.JLUc;i (Open Systems Approach) 

1. Lb u1°r11'1m1~n"M1"l.l e:J'1 LL u 1'Yl1'1di EJ'1n71 '\. in1e:iu LL u 1~~~iiT111 :1JT11EJrnrn:u 1~ ml 1i1,1i t1 
q .. 

AA ..... A it,, 

n1t1ue:in°r1Lnt11"l.le:J'1:1J1~,111rn1~1t1 

.J" 0 a.., dd ..., a.., 1 a.., .Jd 1 
2. LbU1'Yl7'1ULVi:1J1::~1Vi1u1::uu~11~m'Yl~'YlLnt11"lle:J'1nun1t1ue:in ~mu~1::an"Mrn::m,rn:u t1'1 

~11~UL °r1 wii1 :IJ EJ'1 ~ n1 (Inter-organization information systems) 

1. m1'1.t11::uu~11a-uL'Yl~i.tlH'l.ue:i'1~n1 i'imtlum1Lu~t1ULLtla'1e:i'1~n1LL1J1JiiLL~u ~'1 

,'l1Ltlui,Miim111'1LL~u1::uua-11~UL°r1~1i~e:i~Tl~El'1fl1JLL~una~°r11rl!EJ'1e:J'1~n111:u-tr'1iiLL~utllj~ 
. 

.., ,::f Q.., .., 

m1~1u 1::1J1JITT1~UL 'Yl~°r1".15~L,JU~1 ti 

2. n11~~U11::1J1J ~11~UL °11~~ e) n,1n11:1J-tr'1V1 :IJ~ L Un11~11'11::1J1J~11a'UL 'Yl~L vl e) L im1 

... _"1 A ... 1 A o" 
LL n lJ ru 'V\ 1 'VI ·rn t'fl1-3 El n 1 a''Yl 1-3 li1Wil "ll El-3 El-3 fl ff'i ., , 



. ,., 
ca.., A ,=lo a.., d Q.,, ca.., A 

3. nT1W~'U.1,::1J1J~1,~\U 'Yli113J bL \t 1'Yl1..:J'Yl ~1~Hl.lTI el bb \t 1'Yl1..:JW~'U.1,::1J1J ITT,~'U.L 'Yli11LL1J1J~..:JL<il3J ., 

(traditional systems development life cycle) Lm 1'Yl1..:J bb1J1Ji'U.bb1J1J (Prototyping) bb'U.1'Yl1..:J bL1J1J 

m iLi'.Jwv1an(End-user Development) n11,11..:i'Vlib £.J..:J1\tfl1 £.J\teln ( outsourcing) bLfl::m, 'li 
'IJ 

'1le1vJ<ii'Lnfwu1,111.J 
'IJ ,., ,., ,., 

ca.., Q.,, A .c::IQ..,, 0 Q.., Q.,, ,:!:I 0 

4. LL'U.1'Yl1..:Jn1,W~'U.1,::1J1J~1,~'U.L'YlillbL1J1J~..:JL~3J 3J"ll\t~el'U.~1Tlqj 8 "ll'U,~e)'U, fie) m,~1,1,1 

,::1J1J m,1LT1,1::ih::1J1J m,aamL1J1J,::1J1J m,Lii £.J\t hhLLn,3J m,'Yl~~a1J m,it1 liJ~~ik..:i m, 

i'bluulju&i..:i1\t Lbfl::m,u11..:i1nB1 

5. LL'U.TY11..:JLL1J1Ji'U.bL1J1J ~el m,~~'U.1i'U.bL1J1J'V\1elbL1J1J~1i:leJ..:JiJ'U.3J1flel\t L ~el Lim"n'Yl~flel..:J L"n 
'IJ 

v11niiiJruV11 bLfl::"li e) rn\te:J bL \t:: n,1::it1miJ1uiJ,..:ii'U.LLU1J 'l iL 'VI m::~3J~ e) LU i;l1\tbL 'U, TY11'1 LL1J1Jm "nLU'U, 
., , 'IJ 

,h m 'VI~ m!a £.Jmn ~1'V\11JLL \t 1'Yl1'1,J1'1'V\'1,t1 tl'11\tfl1 tl'U.e:Jn 'l-n-1 \tn,ru~'V\'l,b tl'11\t 13-iii ~L ~£.J1°.151UJLLl:l:: 
'IJ ., 

.. .., 
L~ tl1n\t 

6. Lm1Y11..:im,~m~1~a..:in1,it1,::1JuliJ~~ik..:i ~1Lmmtl'U. 4 Lm1Y11..:i liLLr\ m,~nB1~L'IX'U. 

u,ii ti (Factor Approach) LL\t 1'Yl1'1n11~nB1~ L ,X \tn,::1J1\tn11(Process Approach) LL\t 1'Yl1'1 

n1,~nB1,::urnu~(Open system approach) LLi:l::LL'U.1'Yl1'1~~,11,m1Luw1::~eJ'1(Focus approach) 

..,,\'J.1.f .. • 1 
~'1~0 bu'U. (1W11lli u,::,J11JL'V\3J1:: , 2555) 

1. ~1\t1'U.LLl:l::i~l;l1\tu,::-n1n,~~..:imt1l 'Yltl 
'IJ 'IJ , 

,11ni:.1i:lm,m~iJ,::mmiJ,::-n1n,"lla..:iu,::L 'YlillL 'Ylti w.ill.2553 - w.ill.2583 

w1J11 i~i;t1\t"lJa..:iiJ,::-n1n,~..:imt11t1uf!1t1 (mti ao tliJ'U.Lu) iiLm11'1XaJL~3J~'1iJ'U.mh..:ii~L,1\t 
'IJ , , 'IJ 

!'I .,. 'I . I .d _,,: ,¥ • I .., • I J' ., 
Lu'U.Lnel1J 1 m 5 "llel'1u,::-n1n,~'1el1t1 615'1n1,LW3J"ll'U."llel'1u,::"J51n,~'1el1tl1tlufl1tl\t ,i::~::'Yle:J\t 

'IJ , 'IJ , 

~-m1,~..1m ailtt"ll a..1iJ1::-n1n,~..1 m £J Lrn::it1 Lul;lm,L ~3Jil'U."ll a..1iJ1::-n1n,~ a tJ'l u 1 a~..i~..i J.., L\t 
'IJ , 'IJ , 'IJ 'IJ 

21 

Li..1Li11,B;jn,1 i..1T111 LLi;l::~"lJ111w Lda~,111ru.1i~i;t1mwill"lla..1iJ,::-n1n1~..1ma wu11 iJ,::,nn,~..imti 
.. q 'IJ q 'IJ q 

LW~'V\ru..1iii~i;l1'1,l,1e)£.li;l:: 55.1 L'U.U 2553 L~l-lil'U.LU'U.10£.li;l:: 56.8 'ltttl 25831~£JLUW1::lh::-n1n, ., 
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'l uil 2583 L-d.eh'l,nm W~'Vlru-:i,idh:n t.JLJ'U.r.J11fi11 L W~"151t.J~TV\11JLL'U.1 t U:1Jth::"151ffHi-:lfl1t.Jl 'Ylt.J,J::fl1it.J 
QI q ClJ , 

a t.l'l 'U.L "11 'ilL 'Yl~1J1i:l'V11flL"ll'il Lii fl-:IL ~:1Ji1u 1<il t.J 'l uil 2553 ih.J1::"1l'1n1~-:i fl1 £Jr! fl1i t.J fl t.l'l m "ll'il L 'Yl~1J1i:l 
'II 'II • 'II 

• "' "" .,. !'I .., .,: .f !'I "' "" "' 'I ~I ~ .J' ,J1'U.1'U. 3.3 cl1'U.fl'U. 'V\jflfl'il Lu'U. ,fl £.I ci:: 39. 7 L W :IJ"ll'U.Lu'U.11.6 cl1'U.fl'U. 'V\jfljfl £.I cl:: 59.8 ~ 'U.u 2583 'Yl-:l'U. 

L itfl-:J:IJ1,J1nLL'U.1 t U:1Jn1,L~1J 1<il"llfl-:!1.h::"151n,LiJfl-:J 'l uth::L 'Yl~, 'Yl £.Jihr<il~1'1,l,L ~:IJ~-:iilu 
'II 

2. 1111::~"11111wrl1.h::Liiu 1<il £.J 'il'U.Lfl-:J"ll fl-:Jth::°ll'1mff-:i en £J 
• 'II • 

1fl£.Ji:l::"llfl-:J1.h::"1l'1n,en£.1 60 il r\,1£.1-:11u11<i1mfl-:iii~111w~V11fl~mn ilw.~.2550 
• • 

\! U£J-:I ~ULL1..hf71J fl1 £.I LLcl::L W~ 1<il £.I tr ff-:! en £.ly\ij en £.1:1J1nii1fl m~::r\,1 £.1-:11'1,l, 11'ilULfl-:I ii ff"llll1W~'V\1fl~:IJ1n 
• 'II 'II • • • 

I I I I 
O I ..... ,d_ d. t.l 'II A ,d_ a.., I ..... ,A I ,=:I d ~ A O I 

mn11 ~~-:, fl1 £.J'Yl:IJ en £.JU fl £J LLi:l::~ ff-:! en £.J'VI ru-:i:iJ ff'il ~1u~'Y111 £.1-:11u 11'il'U.Lfl-:1:1J ff".1.1111w 'il'Vl,fl'il mn'il1n11 
C\JClJ q q CUClJ q cv ClJ q 

trff-:i m £.1"151 £J 
'11'11 • 

3. ilruV11~111w'lw1.h::°ll'1mff-:ien£.1 
QI q ClJ q 

i1ruV11i-:imh1iiLLu1 t U:IJL ~:1Ji1u<i11:1Ja1 £J trff-:Jfl1£.J'Vlru-:iiiLLU1 t it':1J1..l,::ff1JUruV11i-:imh1mnn11L w~ 
., 1ClJClJ q QI QI 

"151£.J Lrn::tr~mit.J'l UL"ll<i1LiJfl-:iiiLm1 t it':1J~,1::1..l,::ffuilruV11mnn11 'l UL"ll'il°ll'UU'Yl 'II ., 

r\ fl'l,l, 1<il £JU UJ'V\1 n1,liflu,1:: L ~ :IJ :1J1ni1 Wi\1 :IJ tl1 t.J LL cl:: L w ~VI ru-:i,i ::1..l,:: m.Jil lli'V\1 :1J1nn11 L w ~"151 t.J 
QI q QI QI 

J13Jl,r-:I tr~-:, fl1 £.ly\ fl1fl£.1 L UL "ll 'il°ll''l,l,1J'Yl,J::iii1ruV11 ~-:, n111 'U.L "11 'il LiJ fl-:!il UJ'V\1 ~".l.1111Wr\tl'u 'Y1 flUmU.111W;1 'il 
'11'11 • ., 'II ., • • 

,i a-:i tr ff-:! fl1 t.JUruV11V1it-:1~ ~-:, ~ cln,::'Ylu~ fln1,~1 Lit u;i'il"ll fl-:! tr ~-:i fl1 £J LLi:l:: m,iu 11tl ~ft11:1J'Yin1,1i~ fl 
ClJqJ q III CUClJ q CU 

n1,Wa'il'ilfi'Vlmf :IJ ~-:,m,Wa'il'ilfi'Vlmf :iJd' LT1'il,J1nJ-:1 ffll1W11-:lfi1 t.J LLcl::in t.Jll1W L Ufi11fl11.Jfl:1Jfi11 
• 

Lfl~ fl'l,l,' V\1~rl'ilrl fl £.l'il1:IJ fl1 £.I LL cl:: ~111 w LL 1'ili fl:IJJ-:1111 t.J 1 U1J1'U.LLcl::UEJmJ1'1,l, ,11mi fl:1Jclfi1,~1J1,J 
• 'II 

,11n1t1t.Jcl:: 10.3 LV\~mvhh'l 1elt.Jcl:: 8.6 Lrlt1vh1THU.1'il1:1Jam~m::1..l,::".l:51n,-;i::wui1 m1wa'i1~nV1mf:1J 

ii LL 'U.1 L lim ~:IJ:ff 'U,~1:IJ fJ1 t.J~ L ~:IJ:ff 'U, Hff-:1 el1 £JV\ ru-:iii LL 'U, 11 U:IJ~,i::w a'il'iln'VI mf :IJ :1J1nn11tra--:i el1 t.J".151 t.J 
• '11'11 • ., '11'11 • 

LLcl::HGl-:ltl1t.J~fl1it.J1'U.L"ll<ilL!lt1.:iiiLL'U.1 L ,Xa.1~-;i::iin11'Vln~:1Jmnni1 L 'U.L"ll~".l:5'U,1.J'Yl el ci1.:i"'l 1n'il1:IJLrlm 'Yi t.J1.J 
'II 'II • 
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m-i::tl cl El'illl ti ~TV\ 11J ~ Gf '1 El1 m'l lliV\1 L ~ tl1 fl1J m,fl11J fl :LJ,::1J1Jn7j'7J 1J rh ti L ti uam".J lliV\1V\ rt.,,"1.1 El'1 ~ ~'1 El1 ti 
'\ICU q QI q QI CU'\I 'I 

i1ruV11m,nium1,11,::i.3-li.~ Ltlui1ruV11~L vh.1mnif u 1 un~:1.11.l,::"lnn,~.,1 a1ri l'il £.J LU vn::a rl1.,1fl.,11 umh.1 
., q QI q '\I q , 

~ff'1El1tl1 t1Ucl1rl ~ff'1El1m 'V-li'IV\lli'1 LLcl::~ff'1 El1 £.J~ El £.J1 'U.L"l.l'il"l1'U.1J'Yl 
'11'11 q '11'11 q ., '11'11 q 'II 

,11nm,~1J1,1tl,::"111n,Gf'1 a1 £.J 1 utl,:: L 'Yli'IL 'Yl rJ'V-l. ~ .2554 i.~iim,1'il ~"1.II17'V-l~ 'il"l.l a.,1~ ff'1El7 t1 
'II q q 'II 'II q 

iifl:LL'U.'U.ff"l.lI11'V-l~'ilff'1n'J1~Gf'1El1rJ1rJUcl7rJLLcl::~ff'1El1tl1£.Jncl7'1 (fl::LL'U.'U. 32.2 31.7 LLcl:: 31.7 
q 'II 'II 'II q 'II 'II q 

it'am~t1'1L'il l'ilritl,::d'.iu,11nf1::Lmu 0-10 fl::LLuu "V-11J111utl'V-!.ill.2554 ~ff'1a1rii.'Ylt1iifl,73Jff"lll'ilt1 
'II 'II q q 

370958 
'W"l1,11Jjnl, i111~cltl::ifa 'YlULLcl::fl ru,:: (2551) 't11n7,~m~7 fffl1'U.n7,rn ,::1J1J"ll El :I.lei ff"l.lI11'V-l LLcl:: 'II q 

m,-W'1!'1,1,7 i1:a'1'il&f"l.lI17'V-l~ff'1E11t1 i'1Vl1~~7'V-1'1,l, ~'1Ltlu1m.,1m,fl11:1J11:1.1iia"l.la'1Lfl~EJ"ll1mtn1"111m, 
q 'II 'II q 'II 

b P; .OL\.18 
111~r,n 
2J-67 
~-4. 
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i11::umimJiilGf"1J1lTVHfGf,HJ1t1 i.J'Vl1'il~1"r'l'U, 'Yl1J'Yl,'U,t1.J~f111111 "lltl11iil ~L~t11"1Jt1.Jnui1LL1.h ,nn 
'IJ • 'IJ 'IJ • 'IJ 'IJ 'IJ 

'11'U,i,i tlLLiil::Lt1nGf1d~1'1 6) ,nnj1'U,"1J tl~iil 0Liilvl'Yl'rnumf n11LTllJ"lJ tl~iilL'i.J~mnnwu1 tl'11'U, Lrn::~~ 

11J~<i1"1rnu1 mi'l1t1,l1 t1 nTH fiu,i t1 a.rn iinT:rll-:r::Gf1'U-J1'Unu Gf1rr1-:rruGf"1HJ1 L.n t1 LLfrm ~1un.J1'U 
'IJ • 

~ .f' ~ .cl,::::1 .. ~ Q.,, .... I d,::t I .... ,::::i. fi' Q.,, ,;' .... 

LU'U "r'l'U 'Yl'Yl11u,1,1 tl<i11U<il1'1 6J 'Yl 11 ~ iil'il ti~"" m tl'VI iil1n'VI iil1 tl m11 Lfl11::'VI LLiil::ff.J Lfl-:r7::'VI 1::1J1J"1J ti 11 iil 
'IJ 'IJ • 'IJ 

ff"1J1l1"r'lcrff'1tl1tl 1.h::L~U'Vlttnlun1diLf11"1::'Vli.imi m1ib::1JlJ"llelaJiilff"ll.fl1"r'l "15U'il"lltl'1"1lmrn crLnlJ 
• 'IJ 'IJ • 'IJ • 'IJ 'IJ 

,i t111iil fl1111ff111J1lli"llt1'1"1J fl11 iil n11L ,i1~.J"ll fl11iil if ru'V\1 flU ff11fl 1un111 i,i fl 11 iil "r'l1J11iim1i<i1Lnu 
1J 1J ClJ CIJ QI q 'U 

"1Jfl11iil'Vliil1 tld::lJlJ 1 U'Vliil1 tl'V\'U, 1 tl'11U 'VIU 1 tl'11U1::ilJ~'U, ~ ~1'U, L 'VI ruff.J~ fl"ll fl11iil LU LJ.J'VIU 1tl'11U1::ilJ 
'IJ ~ 'IJ 

crL nu,i fl 11 iild::iu L~n ff'il L U'U,fl1 ff1 Gf3Tfl1Gf1 li"1dW.ff"ll ~'U,LJ ff1 li"1dlliff"ll"1511"15'Uii1l11:: 1 'U,n11L TllJ"lJ fl 11 iil 1 i 
'IJ 'IJ • • 'IJ • • 'IJ 

'Vliil1 tl'V\'U, 1 tl'11'U, if UJ'V11"1J fl'11::lJlJ"lJ fl 11 iil Gf"ll1l1"r'l cr ff'1 tl1 tl 1 uif ,i,iuu 1 'U, 1::iu cru 111J~"r'llJ11 Ln~ ,11n1111:: 
QI 1J q ci.J,J q q CIJ dlo.l . . 

.... ... ,::tQ., ~ ,::::I .... .... Ii,' I a.., ~ 

'11'U,"1J fl'1 L ,!1'VI 'U, 1'Yl,l ~ L n lJYI 111 n fl1111 fl11J fl1 ULLiil ::ri n 'ii fl'1"1J fl'1"1J fl 11 i;l,11 n'VI 'U, 1 tl ,J ~ L n lJ n1d"ll1~ 
'IJ 'IJ 

1 iu1md"llfl11mLri ~i111 t1Ufln~n11T11111~1 LUULLiil::L'Vlm::ff11 1::1J1J"llfl:lJiil~rini fl.J n~L11 iuniil1 
'IJ 'IJ 'IJ 'IJ 

i.im~1i1uLLiil::~11,1fffl1Jliff1111dri fl fluhui.il'i'1~.J ii~uLJniil1'1 L um1n1::,11 tl"ll fl:lJiil L vlfliJfl.Jnu 
a 'II 'II 

~iil"nfl11iil'Vl1fl«i11:.81~ 1 u11.hLuu~1.J 6J L "liu m1v-J LL~u~ "1iil"1 ff1m-:rriiLfl-:r1::'l.f,i fl11iil LLiil::ii.1LffUfl"nfl11iil 
'IJ 'IJ 'IJ 'IJ 

1icrit1-nfl11iil i.u1iL"1J1 hJ1t1 
'IJ 'IJ 

m'i6 11LJ'1"r'l'1M (2556) ·rhn11~mfliit1 L1fl'1 ff1l1"r'lfl1111ifl'1mdmd1JnfllJ1"aJi1u ICT 

"1Jfl'1 cr ff'1 fl1 ti 1 'U,L "1J ~n1'1 L 'Yl"r'l3J'Vl1Ufld "r'llJ11 cr ff'1 tl1 ti ff1'U, L 'VI niiifl113J i fl'1 n1dn711Jn fllJd:lJi1u ICT 
'IJ 'IJ • • 'IJ 'IJ • ~ 

59.4% L yj fl ~1wn el3Jiilil71 ~11LLiil::~~~ el 'elff11l11'1 ~UL l1 el1L it~ L~ ti cr ff'1 el1 ti iifl113J i el'1n71~ m.h::L~U 
'IJ 'IJ 'IJ • 

LV1~1d'l u 1::iumn i.iLLri n11i.i1uu1m11Jne:iu1aJ t~ t1i.~ L~t1Ti11 i~1t1 m11Jn e:iu1aJV1~nffmm11 i 
'IJ 
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iTu, ICT "lleJ.:J~R.:JEl1£J 'V'l1J11 ~R.JEn£Jn~:u~ii·n£Ji.itu~£J~m~fou 30,ooo 111Y1i1uhl 1iT111:ult1iru 
1J'IJ q CUClJ q q ca, 

1 unT'ii1uRrnu ~ LL~:::L 1 ~1~1 ,rt un111-ln e1111:u 1'Yl mn1 'Vlin R~1LL~:::n111iu1m11 um11-ln e1u1:u 
'IJ 

1-lne1111:ui1u ICT 

R1inl aJ.Jff.:ii (2555) '1'11n11f1m~ni,fo tie1.:i m1f1mflT111:uia.:im1Y11.:ii1uLY1T1tufafl 
s 

R11Rm 'Yl\'ILL~:::m1~aR11"1Ja.:1~R.:1En£.1 L'l,l,L"ll~t'l,l,~n1.:1L'Yl'V'l:UV11'1,1,T11 'V'l1J11 ~R.:1El1£J i'!T111:uia.:im1 
CUCIJ q q '\ICU q 

Y11.:1iT1-1,L'Ylfl 1 '1,1,t~ LJR11Rm 'Yl\'ILL~:::n11jelff111 '1,1, 1:::irnJ1'1,1,n~1.:i triffw,111ru.1ff11:ui el.:1m1Y11.:1iT1-1, 

L 'YlTI 1 ufaflITT1R'1,1,L 'Yl\'ILL~:::m1jaR11ttl'l,l,11 £Ji1'1,1, 'V'l1J11n~:u<i11elci1.:iiiT111:ui el-:1m1Y11.:ii1m 'YlTI 1 '1,1,t~ fl 
s 

R11Rm'Yl\'!Lrn:::m1jelR111u1:::<i111~.:i '<il1'1,1,1'1,1, 3 i1'1,1, i.imi (1) iiT111:uia.:im11iwu.1£.J.:11'1,1,.n1T1i'jV11el 

~~L~r.J1°1Jel.J 1 iT111:u~1iru1 '1,1,n1j~~Tl11m 'Vl~el:uJ1 L '1,1,n11L°ll1n.:JL 'YlTI t '1,1, fa LJR11R'l,l,L 'Yl\'ILL~:::m1jelITT1 
'IJ ., 

(2) iiTl11:U'il el.:ln11 L i'Vlii 1 £.J.:11'1,1,171i-lf!'Vl1el'VI ii 1 £.J-:11'1,1, ~ L ~ £.11°llel.:l'iil~ R11Li'liel.:i ii el ~tJmrn~1'Vlf1Jm1L°ll1 

1 °1i.:J1'1,1, 1 i (3) iiTl11:U'il el-:ln111 i'VI 'U 1 £.J.:11'1,1,111T11j'Vl1el ~~ii~1'1,1,L~ £.11°1J el.:1 L ii-111 :u~1iqi L '1,1,n11~-:IL&f1:U 

n11L~£.f'l,l,fi1'1,1, ICT ,11nm1f1m~ni1'1,1,Uru'V\1LL~:::elUR11TI 1 '1,1,n11L°ll1n.:JL 'YlTI t 'l,l,faLJR11ff'l,l,L 'Yl\'ILL~:::m1 
'IJ ., s 

Y11-:1i1uim~ru.::e11~'V'l iiff:n:1Ji:u-wwifnrn1,.:n:ui0-:im11 -nL 'Yli-11 '1,1, hi fl~11~m 'Yl\'ILLGl:::m1~0~11L ~El 1i 

Tl11:Ui'LL~:::,h £J L 'VI~ el'Yl1-:l'i11'1,1,ff"ll111'V'l"ll el.:! ~ff.:! El1 £.I U,J'iil £.Jtmi1'1,1, 'Yl1.:l'i11'1,1,el1 £.I iii-111:ui:u-wmr'n'l.JT111:U 
'IJ s 'IJ 'IJ s "' s 

ITT1RUL 'Yl\'ILL~:::m1jel R11"ll a.:i~R.:i En £J u,ii £Jtu~1'1,1, Y11.:ii1um £J i'.ii-111:ui:u-wwrrnui-111:ui el-:1m11 i 
s 'IJ s "' s 

'Vl'U 1 £.l,11U1l1Tlf;j'Vl1el ~~ L~ £..11°1] el.J 1 iT111:u~1iru L '1,1,n1j~~ffl1:U L 'VI~ a:uJ11 un11L i1n-:1 L 'YlTI t '1,1, 1~ fl 
"' 'IJ ., . "' .., 

ITT1RUL 'Yl~LL~::n11Relff11"ll el.:! t-l ff-:1 El1 £.I 
'IJ 'IJ s 

AA AA 4,, ' ,d: A Q.., a Q t,, 

1i~'V'ld ':ll'1ru~11~U (2555) \'lnM11,J£.IL1tl-:I 'V'ln~m1:um1LL~1.:l'V\1ff11RUL'Yl~"lltl-:lt-lff-'!El1£.I ., • I 'II 'II s 

'V'l1J11 'V'lrJ~n11:um·m~1-iV11 ~11~uL 'Yl~"ll a.:i ~ ~_, a1 u~1m1ri~nM1,11niJruV11 LL~:: m.J R1w11 um1 
CIJCIJ q QI q 

""d t,, _d &:I a..,.... A fi' A 

L "ll1fl'1 ITT1~UL 'Yl~"ll tl-'I t-l ff-'! tl1 £.l'Yl'VI ~1 n'VI ~1 rm~ :::UTl11 :U6Jl''l.J6Jl' tl'l,I, ,11nn111 L i-111::'VI 'V'l rJ ~ m1:u n71LL~1'1'V\1 
'IJ 'IJ • 



'11.Jl.'~UL!l~~pt 1 ~u.iz.t.tLU't1.t.tLUl.'!31 
b lbll, 

llLl~!3 ~~l':l l.'~::~::-rI.U1l,ll!.rT.!3 Uft!.LU!.LUl.'!31 llk:'!::Lll Ill. i ~ 't1.Ll1k:'!!.LUl.'!31fl LG l.'k:'!~L!'.,rT.M.ll!.LllLk:'! llLl~ 

11, b n,n, 

£,ll LrnL 't1.~_tA.tLU::~,mLl.'Z., t !.LUG~,~ 't1.Lllk:'!~J!.LU't1.L1't1. t fl L!3 l.'k:'! ~ l.'13fT.!.Llll.'1311lLl~rT.!111.L~ '11.Ll.'L!;,l,!.LU 

't1.tM.LLIJ!U.~::.tf1't1.JF., r., n~'t1.L1't1.tk:'!LU!31 fl~,fu~l.'G1it Lkl, L~11J::.t't1.t~G11~u. mk:'!.tLk:'!~~1'11.1 ~u. ,z.t.tLU 

b n, n, 

C£flL!31.'M~~!.Lll fl !3,!l,11jp::.t't1. t l!BW-3 !.LU't1. t ll!.LllLk:'!llLl~l:£ L\'.,11M. ~!} i}GU.1'11.Mo t.tLU't1. t ll!.Llllk:'!llLl~ 

n, b n,n, 

11!111.L~ l.'L~U't1.Lf111J::.t't1. tr 13 _t,1,ll~!.Lll't1. t ll!.LllLMllLl~C£flLGl.'M~ q,n.M. }13~,l~llG~ll.tUii.t[ll 

Z., t !.LU't1. t ll!.Lll Lk:'!llLl~ 1 llU1't1.t:!1't1.JF. i I.'~ 1't1._c11lLl~!3 ~ iz. t 13 ~Llll.'~1.'13!. 't1.Ll.'L!;,l,!.LUl1!3 u::.t[1!3 ~ i 

,. b n,n, b 11,11, 

Z.,t ::~[U Ill. t '11.l~}G ~, l~ll!3 ~Z., t~fl LG l.'M ~ rl.!111.L~fl !3,!l,1.'L,lf-'11.!3 ~}13 ~, l~llG ~Z., t~fl L!31.'M ~ C£ }13 ~, l~ll!3~ 

,e b n,n, b l"b n, 

ffetitiru 111. t '11.l~ fl L!3 l.'k:'!~'t1.,C1~~!: L!'.,11M. } 't1.fl~i.tLu::~i,::-r1.u1tL 't1.~_ti1.J't1.llm!J i.tLM 0~.tw::~m~u. mk:'!.tLk:'! 

n, 

~ ~1'11. 1 ~u. ,rn~1't1.1}1't1.11't1.!3~GU,111. il.'fl4SiU!3 !3't1._p~~Ll1L't1.™_ti1.!.Llll.'L~UJ't1.~'t1.I}, 't1.µ,m011.~1111.l.'J 

b b n,n, b n,n, b 

M.Lll'IU ~!!~fl LG rn ,t-1 it ll~l.'~'11. t fl LG l.'M ~ 1.'13 IT.~ ~~M.Lll'IU ~L't1.~_ti1,!.LU't1. t l.'P,111.G ~ l.'!3~~, u~'t1.I}, ~'.11, ,}GU. m~ 

b n, n, 

::~,,}0~,r,~1113~ L\'.,11M. 't1.µimG11..t~'t1.~Ln.~u. ,~11. mt flLGl.'M~l.'GfT..tLMG~.tw::~,,~u. mM.tLM~~l '11.1 ~u., 

z.ttLUl.'!311lLL~::~,,z.t.tLu 1.'G~, flJ~L-r1.u~ (issi) L~flG~ '11.LllM ::~,, GJ~ll~ m.t.tdL~ 

M.Lll ]! IA.~ ::.t [le£::~,, 
b n, n, 

llM::Lll 111.11.'Lr 13 Jk ~!} 1_}!3 U.1't1.~'t1.11~U.1't1.k:'!!.Lk:'! Llll.l.'lk:'1111.1!.LllLk:'! i tfl LG l.'k:'! ~ l.'13 fT.!.Lk:'! !3~.tLU::~11~U.1't1.M!.Lk:'! 

b 

~~1 't1. 1 ~U. 1Z., t !.LllL't1.™_tAG ~ 11.'LU.l 't1.11L\r1.L-rl.U~!.Lllr£!.l~'t1.11,l.'JP 13~!3~ 1Lfl.M.Lll'IU~!'£~~t~U.1't1.k:'!!.LM 
I ... I I 

L!'.,JVG.tU~JL'IU!.L~~ll!.LllLk:'!fti,.111. t ~l';l I.'~ 11i 't1.!J1 ULll!!~'.!: 1}!3 U.1't1.~'t1.11~U.1't1.M!.Lk:'!1.'1l,U~ !.Lk:'!13~ 
,. ' 

!.LU::~11~U. 1'11.M!.LM ~ ~1 'li 1 ~U.1'liLl.'Z., t !.LU'li t ULfl!.LU'lifJ1 l.'J UL~rnµ 1 ~'!J, 1}!3 U.1'li~'lirT.~U.1'lik:i!.Lk:'!L\r1.l.'lk:i11 

lb b rb fl, b I\ 

!.LU11l-!Llr1.fllJ:!'£fl LG 1.'M ~ L!'.,11M.l.'_GJ ::~11 M.LllfT.k:'! ~11 ~!.LU!.LUl.'!3 Jll Ll~'t1. t 1.'131 lJPl.'!3 fT.U.11~11UL~!.LUl.'!31 

b n, b 1b b 1\11:t 

~~U.1'11.k:'!!.LM 1.'13 IT.fl Lil lr1.L[i;1 ~'lilll.LkJ!.LUG ~~l':l I.'~ M.LllfT.k:i~11~!.LU't1. ,!I, 11.'[tfll 111. t 'lil~ fl L!3 l.'M ~ l.'13 fT.~U.1'11.M!.LM 

9C: 



I .,. 
'lJ 't1 't1 3 

1TI~1Litun111i£.Jth::nm.1i-rn.ffu~rnu ~1Litum11i£.1 i-1-d' 

.ffu~H:m~ 1 n11~n'l~1Tl113Jiel'1n11"llel'1m"l5'11U1::U'IJ 
'IJ 

::: .d 
"lJU~elU'Yl 2 n11elelnLb1J'l.J1::'l.J'l.J 

... ' Q.,I ,=I a.,, IJI 

"llU~elU 'Yl 3 m,'V'l~u11::urnn,~uLY1Y1~1uGf'll111'V'l , 

.ff u~ elU ~ 4 m,'Yl~ ~ a-1 'l iLLa::'Yl~ ~elu,::uu 

/,,.Gl t1,,.vf 1 fl1"i~fl'lt1A'J1l1Glil'1 fl1"i~ e'.h1 lli'11i'11W'j::'1J'1J 

..., .r 
~-'IU 

... 

1. "iU LL'1.J'1J~ifo1"i~,l ti ... 

' 
a I ~I ""~ "" "" 1J1::"1nn, buUr-Jb"ll'£.11"1l'1fJJ~1Un11~bbar-J~'1el1£.lbba::1::1J1J~1,~Ub'YlY1 

'IJ ., 'IJ 'IJ 'IJ , 

nci3Ji1mh-1 1i3J1,11nm,L~elmmm,11::,1-1(Purposive Sampling) lii1u1u 28 TlU , 
1~ £.Jiim rn6ti'n11i~L~eln(lnclusion criteria) i-1U ~ el ii1h::~'l..lfi11lli't17'11Ub~ £.11TT'l..lfi11bb 'V'l'Yl rJLLa:: 

ITT1i71Ul,~"ll 'V\1el1::'l..l'l.J'11U~11~Ub 'YlY1bba::LUU ~ £.I el3J11J"ll el-'l'l..lf!Tla-tf 1 lu 1.h::nelui1 £.I , , 

nci3J~ 2 irtlnu1i-11ui1um,~LLaira--1m£.J~tlnu1i-11u'lu"ll'3J"ll'U lii1u1u 5 TIU 
, 'IJ :.J 'IJ 'IJ'IJ , :.J , 

. .d ., '1 ., '1 ,I' .d ..., 0 

na3J'Yl 3 r-lH'1el1£.I bU"ll'3Jj3Jr-JH'1el1£.I bU'V'lU'Y11l1Tl~::1Ueleln '11U1U 5 TIU 
, 'IJ 'IJ , 'IJ 'IJ , 

nci3J~ 4 ~m.:an'luT1,el'l..lT111V1°1elru1~ir~LLa~a--1m£.1 lii1u1u 5 TlU 
, ., 'IJ'IJ 'IJ'IJ , 

ITT1a'Ub 'Y]y'( lii1wrn 5 TlU 

n cl 3.J~ 6 irn1"1l'1 n1,T1 el 3J~1 L~ elf 'V\1el irtl nu~-11ui1ua-11a-m 'YlY1L u~t11u 'V'l £.11u1 a ~" ii 
, 'IJ :.J 

tJ,::~'l..ln11llin71~~U11::'l.J'l..la'11~UL'YlY1 lil1U1U 3 TIU 

2. LT11el..i!ie:i~H1.um11i£.1 

LUULL'l..l'l..l~el'l..lt1111ff".n11ii~L~u,11nnci11~£.11"1l'1ru 1~u'li~e:irnL'l..l'l..lHel'l..lt1111J-1iu 3 ,e:i'l..l fie:i , 'IJ ., 
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"Hl1J~ 2 LUULL1J1H'ff1um1.1 LL1J1Jtl,::mru.Ti1 5 ,::iu sfi.,1-w~u1"1ia~1m1.11.11,11mL1J1J~E11Jn11.1 

1El'l.JLL,n 

,au~ 3 L tluLL1J1J~aum1.1tl~1 t1tl ~ ~.,1Li,11nm,i Lfl,1::i~1~ au"l.l a.,:i LL1J1J ~aum1.1 'l u ,au~ 

2 i1 t1n1,V11Ti1 ~n~'l '1,1, ,tl"l.l El'13J1HJ;j1'1,l, ;i1wUt11.1 LL~::'Vl1'Wim::'V\11'1fl1 El' 'YlU 1~ mL~~'1Ti1L mhU'l '1,1, 
'II "' "' 

~ ~ L v; U"l.l a.,:i ~L ii t11"1f1 ru Lri a L«ii'-w,11,ru.1 ~1 ~ EJ1J"ll a.,:i n fl 1.1 ~L ii t11"lf1 ru LLi1 ~'1'Vl1n LL~~.,, f1111.1~~ L v; u hl 
1J QI q 1..1 QI 

~EJ~fli a.,1n1.mt:i3YL iit11"1f1ru«ii' a.,:i 'l iL 'VI~ t:--1 ~tl,::n auiu 6J ,cu QI q 

A.:C 1..- d -=-
2. 'J fi fl1"H<f "i1'1 u~:: <vl "i'Jv t1 el 1.J fl mnTWL A 'Hh13J el 

' 
flrn::ITTit1~1L Uum,~½'1.,1uuu~aum1.1 Luu 3 "lf~ m1.1.ffu~aum,~n"M1iit1 i.,:iU 

'II ' 

1. n1,~11'1Lflia.,1!iah1,1au~ 1 ~'1LUULL1J1J~aun11.1tl~1mtl~ ii.ffu~au m,~11.,1 

.... .J' 
LL1J1J~El1Jt'l1:l.l ~'1'\..I, 

,d CV d A I,,' O CV 1,1 

Ln tl1fi1J'Yl{]"Mfl LL '\,I, 1fl11:l.lfl~mu ,::1J1JITT1~'1,l,L 'Ylf'l'Yl1'1 ~"11111'1'-1 ITT'V\11J t:--1 ~'1 El1 E.I 
:.I ' '!I'll ' 

1.2 nu111.1f1111.1-½'LL~::"lia1.1~~L«ii',11nm,~n"M1~ufff1 mn1V1u~Ltlun,au~1m1.1 
'II 'II 

.... A '1,,1 ,;' 

~111v-1 2) ~1uv-1q~n,,1.1~111v-1 LL~:: 3) ~1u~mum,rn~111v-1 
' ' ' 

.d., .f 'Vl"o'V! .d ""1 1.3 LL1J1J~El1Jt'l1:l.l'Yl~11'1"1.l'l,l, L~U1 LU'Vl1TIU1,111'1'-1"1.IEl'1Lfl1El'1:l.1El ~E.I 
' 

m,'Vl1Ti1fl11:l.lL ~E.1'1~1'1 (Validity) 

' ' 1 d A t,, A ,A 

n1,'Vl1fl1ff111.1 L l1 E.1'1 'il1 '1 ,11nn11'V'l'iilTlru.1".l.l 0.;i ~l11'1 fl m 1~ 'il1"1'iil ,mu ff'l13J L 'YI th1'il1 '1"ll EJ'1 
'II ' ' 

.., I f;' ftAA f;' ,r:;:\A 

1. ~"151E.lf'l1~~11,J11E.I U1tJLL'V-l'Yltl'V-l~'!Y;i 'V-11E.11'1'-111U1, 
'II "' 

&I. ,;' A CV 

flUl,1J~fl{l,l,:;LL 'V-l'Yl E.lf'l1~~, :l.l'V\11'Yl E.11~ E.11J1'1'-11 
'II 

5"Cl.,I A ,d 

2. '1,1,1£.ILL'W'YltJ1;j1~ ~"1.11.1 .. ' ' 

.. .- 1 .I'!! .-
3. ~1.Lelfi1'Yltl 'Ylu1U'Yl1 

' 
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nTah::d:i\tT1113J Hel<ilTI i el.:! 1mmTrll1 ~rnnTlu1::Li:iw11 el.:! ~'Yl1".:JTl ni.1~ LL~a::Yhu \i13..11 'II , , 

LLUiil.:ILUUTl::LLU 'U, i.ii.:id 

Hel<ilTliel.:i 1l1'V\\t<i1Tl::LLUULUU 1 

i.3.JLLUL,l 1l1'V\U<i1Tl::LLUULUU 0 

i.3-JHel<ilTliel.:i n1'VIU<i1T1::Lm muu -1 

,nmf UU13J1LL'YIU~11 UH<i11"i"l5'U.'V\1~1Tl113JHel<ilTliel.:J L ~el'Vl1i"l5'U.Tl113JHel<i1Tliel.:i (Index of 
'II 

Item-objective congruency: IOC) 1<i1£.Jfl1'VIU<i1Lnnt.6YILUn11~,111ru1,11n~1 IOC ~~1u1rui.i ii~1 

mnni1'Vl1m'Yi1nu 0.60 'V11el 3 1u 5 °llel.:J~'L~t11"151ru ~1LL'l.J'l.J1<il 10c ~~1\t1rui.i3J1nni1'Vl1el 'II ., 

L 'Yi1nu o.5 TI el11°llel~1ri1mf \tLilui1LL'YIU 'Vi{]~n113..1~iel.:im11<il i.i iiTl113JL ~ t1.:i<i11.:i H1m1riii1iel 

~1mmtui.uHi.i ti1~1rt13JL<ilii~1~1n11 o.5 ifo~1mmf u,1::rini<ilelelni.u'Vl1elii1m1.l1u1.l1.:1LLnL°ll 
'II , 

L'V13-l(H13Jiil ~,-m,!wrf, 2555) , 
' . 

n11"'V\1Tl113JL ;mJU (Reliability) 

Tl ru:: mi mt1 LL'l.J'l.J Hel'l.Jf:113.J,11 nm11.l1rnh.:1°1J el.:! ~'Yl1".:ITI nt. 1~l Un11"<il1"1,J Hel'l.J Tl113J Hel <ii Tl i el.:! 'II , 'II , , 

°llel.:ILL'l.J'l.JHel'l.Jrt13J LLi1 LU'Yl<iliil el.:1 l ,r (Try out) nuna3J~U nu~.:11\ti1un11"<i1LLiil~H.:lel1 mLa::1.ln~.:11u 
, 'II :.J 'II 'II 'II , :.J 

i1UH11"H'U,L 'Yl~'Yl1.:IH°ll111'1'i~L3-1LiLtluna3Ji1 el ~1.:1 ,i1u1u 30 TIU U1°1Jel3Jiil LU1LT11"1::i~1i3..1u1::~'Yli , , 'II 

LLeliil'Y-l1°llel.:ITl1"elU'l.J1Tl (Cronbach's Coefficient of alpha: Cl) (U1"::Tlel.:I n11nt.H<i1,2538) 1<iltitl1~1 
'II 

Reliability ii~1Tl113J L ~mTu i.iL 'Yi1nu'Vl1elmnni1 o. 7 ~.:!TI el11 LL'l.J'l.J Hel'l.Jrt13Jii1::iuT1113..1\.l,1 L ~el TI el i.i 

'1.J1un a1.:i (Hair, Bush,& Orinau,2003) ~" Tl ru::~"ii ti,i:: 1 °lfLL'l.J'l.J Hel'l.Jrt13Jit'Yhn11Lfiu11u113.J°ll el3J a 
'II 'II 

Hf1.:1LtlULL'l.J'l.JHel'l.Jrt13Juiil1 tiil<il"l5it<i1mm11.l1::3..11ru~1 5 1::iu 1<il £.J'Vi m t113JT1.:IT1113J'Vlm mLiil::Ltm 1u 

L~3J°llel.:l~L ii£.J1"151Illl 1 'II ., 

1Lm1::i'Yl1.:JHii~'Vl1~1iTlimn\t ~1~it11::'V\11.:IT11el i. mf LLiil::;nu itti3J LLi1H11.:ILL'l.J'l.JHel'l.Jrt13J1"el'l.J~ 3 
a a 

LUULL'l.J'l.JHel'l.Jrt13J1.liil1£.Jil<i1"15it<ilm<i1111.l1::mru~1 5 1::iu L'Vl~elU1"el'l.J~ 2 LL~L~3J~1LL'Vl'U..:l°llel.:1~1iT1it1 

;nu ~1~i£.11::'V\11.:ITl1 el L 'YI~ LLiil::~l1LL'V\U.:1~1<il el'l.J"ll el.:! ~L ~£.11"151fil LL~iil::TIU L ~ m..h::n el'l.Jn11"~,111"nt.1 
a 'II ., 

n11"Tl.:1~1<il el'l.JL~3J 'V\1el LU~ £.IULLUiil.:1~1<ilel'l.J 1 vi'LUU LU<i113J111'1'i1"13J"JJ el.:JnaaJ , 
a " 3. nTnnu11u113Jtia3Ja 

'II 



30 

.., ... 
"H.l Un a 1J Tl \t 

2. il1"1Jt1:1Ja'il1mLuu~aum:1J°15'il~ 1 ~LilmLuu~aum:1Jtla1mil'ilm~11'1 
'II , t 

LL1J1J~t1uri1:1Jtla1£.Jil'il°15ii'il:1J1'i111~1m.h:::mrn~h 5 1:::iu ~'1niu,t1'li~L~£..11°151rumi:1JL~:1Jm1'il~t1u 'II ., , 

O II .d A t{ I a.., A I AQ.., 

3. \t1"1.ltl:IJa'il1mL'U1J~t11Jrl1:IJ°15'ilYl 2 :IJ11LT111:::'WVl1Tl1:IJ1i£..l;i1\t ;i1\t\t£..l:IJ LLa:::m'Y-1~£..I 
cu q "' "' 

' ' ' I A O I I Q.., o I A t; ,::::t 

ua ::'i11 LL 'VI tt'1 Y1 i:-i L °15 m °151 n.l 'ii au LL 'ii L Y-1 :IJ 'ii 1 LL 'VI \t'1 Tl 1 :1J 1i £.I ;i1 \t ... 'II ., 

' II d I A 

m,m1,nruna:1JL<il:1J'ilt11J 'II ., , 

~ A '6"'11 O A A 6'V Q., .f 
"1.1\t'il tl\tn111 LT111::'Vl"ll t1:1Ja'i11nLLtl'U~tl1Jrl1:IJ 3 1tl1J <il1 Lit \tn111 LT111:::'Vl"l.l EJ:IJa 'i1'1\t 'II 'II 

A fi' A~ ...,,d 
1. 1LT111:::'V\LLa::111J11:IJT111:IJTl<ilL'Vl\t'il1ni:-JL"15£..11°151n.l 28 Tilt 'il1nLL'U1J~El1Jrl1:IJ 

'II ., 

tla1mil<il 'lit 1au~ 1 1<il £.Jn11iLT111::'\{L d'a'V\1 (content analysis) LLa::il1fl11:IJ~<ilL ~wtf'1'Vl:IJ<il"l.l EJ'1 

~L ~m°151rum~i'1'1"1J a~1m:1J 'l 'Vial 'il1:1J1iJ LLUU"l.l EJ'1~1mmLuumm1 ~1utl1:::mrn~h 5 1:::iu 
'II ., 'II 

A «;''1,1 .J II A ft I AA Q.., .f I ca., 

2. 1 LT111:::'Vl"ll a:1Ja'il1mLuu~aum:1J1auY1 2 <il1 £.Jm11 LT111:::'Vlm~ri'il <il'1tt m:1J1i£..1 
'II 

LLa:::LLtlaT111:IJ'V\:IJ1 £..l'il1:IJLn rn6ti'~rh'Vltt<il lr i'1d 

~1n11 1.50 'Vl:1J1£.Jt1'1 mi:1J~L~£..11°151ru,alL ~ui1£.Jnuia:1Ja\tu:1J1n~~<il 
q "t.l cu cu q 

' ., 
d I II ,cl ~ II a.,, II a.., 

3.50 - 4.49 'V1:IJ1£.Jm na:1Jm°15£..11°151ruL'VIU'i11£.Jnu"l.la:1Jauumn 
1 CU cu 'LI 

2.2 -W'i111rn1'il1nTi1-wi£..11::'V\11'1T11 a, mf 1<il £.Jm1~1u 1rn'Vl1Ti1T111:1JLL'iln~1'1 

1:::'V111'1fl1EJ ,mf~ 1 nuf!1 a lnff~ 3 rl'1-wi£..11:::V111'1T11e1 lnff~T11u 1rn,i"l.lEJ'1"1JeJfl11:1J'l<i1ilTl1~'1LL~ 

' ' ., I A ~ I II ,::::i diCI I II ca.,, 'l,I Q.., II A CV I 

1.50 a'1:IJ1 LL~<il'111Tl11:IJTl'il L 'V\'\,l,"1.I EJ'1na:1Jm °15£..11°151n.lY1:IJ'il El"l.l e.JTl11:IJ'\,l, 'l,l,~EJ<ilTlat1'1fi'l,l,f11Y-1~£.J1::'V\11'1 , 'II ., 

f!1 a, rnf "lleJ'1"ll EJT111:1JL<ililTi1mnn11 1.50 LL~'il'111fl11:IJ~<il L ~u"l.l EJ'1n~:iJ ~L ~£..11"151ru~ij~ ai EJfl11:1J\tu 
q 'II ., 

taJ t;'El 'ii Tl i el '1 fl '\,l, 
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~ a-<il a ri ~ <iln'l,l,,i::ii a L t11 ~hn ii11.J,::'V\11.J fl:: LL '1,1, '1,1, ,#._, a-a.J L ilmn'l,I, Ut.1 i.J"l.l El.J°ll Elfl11 mf '1,1, a-1V11un1nl ~ . ~ ... 

fl11i.J~a'.Ja'<il"l.J El.J,::iufl::LL '1,1, 'l,l,L r\111'1,1, LL~iil::,::iufl::LL '1,1, '1,1, i.3-li.i El ri~<ilf1'1,1,,J:;f, t1111::i1Jf1::LL '1,1, '1,1, ,#._, a'El.J\!'1,1, 
~ . ~ 

L i]'l,l,;j1'1,1, itm.J"l.J El'1fl113J fl113,1\! '1,1, ... 

,::'Vl11'1fl1El i. rnf L ~mh::naun11w,111nt1fl11i.J~<i1L ~'1,1,~a'El<ilfli El-'111'1,1, (Tl1Wim::'V\11.J fl1El i. 'Ylii!t1t.1 

n11 1.00) Lrn::~fl17i.1~7Lil'l,l,mn~a-<il(Tl73Jllt.J;j7'1,1,,,JLL~ 4.50 ;t'l,I, i.iJ) L ~ t1a-1iJ~iiln111imil'l,l,,iJLL1J1J 
q 41 q CU 

1::uu ITT,a-m 'Yl~i1'1,1,a-"1.J111Y1"l.l El.J ~a-.Jm t.1 L '1,1,117fl<il::1'1,1,El an . ~ ~ . 
,0..0.~~ A ~g,., 

5. fffl(?l'YI i"ll' i'"TI1"i'lL~'i1t'Vliltl3.Ja 
'II 

1. Tl73Jllt.J;i7'1,1,(Median) "1.J e),J°lJ Eli.! iii~ ~n71LLlilnLL,J.Jf117i.J~ n71LL1.Jiilfl17i.J'Vlm t.1mi.i ... ~ 

mm'li~n7'V\'1,1,<i1L1 i.JU 

2. Tl7Wit.1,::'V\17'1fl1el L'Yli (lnterquatile Range) ~el fl17i.JLL<ilfi~7.J1::'V\17.J fl1el i. mf 

~ 1 nu fl1elL'Yli~ 3 ~" ti'1wit.1,::'V\17'1fl1elLmf~~7'1,1,1nl.Li"l.Jel.J"llelfl11i.JL<il~Tl71.JLL~ 1.50 iil.Ji.11 

LLa'<il.J11fl11i.l~<il L ~'1,1,"1.J el.Jfi i.:l iJ ~L ~t.11"ll'7 UJ~~ ~ el"ll elfl11i.J\! '1,1,a'el<ilfli el.Jf1'1,1, ti'1w it.1,::'V\17.Jfl1 el L 'Yli"Il el.J . ~ ., 

,r eJff"n i.i'l<i1~T11mn11 1.50 LLa'<il.J17fl17 i.i ~<ii L ifo"l.l eJ.Jni,:ii.i ~L ~t.11"1l'1ru~~~ 0,Y t1fl11i.i-i! '1,1, i.3-la-t1<ilfli El.J . ~ ., 

... . 
'2J'"(?ltl'"n 2 TI1"itltlnLL1.JU'itUU 

fl m::mi tJ a-,iJ ~ iii n71~fi'l17 fl17i.Ji el.J n71 L i,::uu <i11 iJ fl11 i.J~<il L ~ '1,1, "1.J el.J ~L ~t.11"ll'7 UJ iJ7 iJ,::"ll'i.J 
CU q CIJ CV q 

11i.Jf1'1,1,L ~el'V\71elfi1111.JLL~'1,1,el elfi LL1J1J 1iJ,LLn1i.J;j7'1,1,°lJ el3Jiil L ~ el L ~ a'el<ilfliel.Jf11Jfl17i.Ji el.Jn71 L°.lY LLiil:: ... ~ 

~7L it'l,l,n71i<il'Vli.11<il'V\3J <i111,J a'ellJLL'V\ i.:l.J~i.11"1.J el.J"lleli.Jiil ~7 LmnLiJ'l,l,°lJ eli.Jiil~~ el £.i LLi1 LLiil::°lleli.Jiil L '1,1,a'1'1,1, ~ 
~ ~ ~ ~ ~ 

i el.JL ~3J L~i.J L ~El Li a'el<ilflit1.Jf11Jfl17i.Jit1.Jn7,"1.l eJ.J m°.lY.J7'1,1,a'11a''l,l,L 'Yl~ LLiil::U7 LiJtnm17~L ~t.11"ll'1UJ 
~ ~ ., 

i1itm,vr~'l,l,711.J,LLn1i.JL ~El,_,r~'l,l,111.J,LLn1i.Ji1i.Jf1\t 

~ .cl CIJ ""' I.I ""' 'l QJ 

il'"(?l tl'"'YI 3 n1 "i'W GAm 1fj"1'"il tl 3J n"itUlJ '11 'jff'"L'YI ~ ~1'"ffil111't'til ehUlff '1 tl1 U m111 ~ (?lt1'"tl tl fl 
... 'II q ...... q 

'l itm,i~'l,l,7 hhLm,i.i flnl.::mi m~ eln 'lm1.hLLmi.Ji1'1,1,"lJ Eli.Jiil~1L 1,mJ~~fl11i.J a'1i.17'Hl"l.JEl.J 
~ .. ~ ~ 

hhLLn1i.J~je).J1rnn1i.ii El.Jm, 1 °.lY"IJeli.Jiil<i17i.l~flnt::mi t.ltl ElnLL1J1JL i LLiil::~1L it'l,l,n1,vr~it7<il1i.J,::1J1J~ 
~ ~ 

i.ieJElnLL1J1JLWffit<ileJ'l,I,~ 2 
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~ ... ,p, 
'll"iliJ'Wt'l 4 n1'"ifll,•H'ti1'1 L~LLGt::fl"9'1'1i1lJ"i::1Jll 

Tl rn::~1,1 EJU1 ~ anT'I'W'1J'U, 1 hhLLn11J"I!:1J1J;j1 wir ti 1Jfl er t,'.;J tl1 El Lthw, a t1'11 "15Lbfl ::'Yi1m1'Y1~t1'tl1J 
~ ~ ~ ~~ q 

1thLLn11J ~11i.ff u.~t1u.i.;i~t1 i.tld' 

un1-n1m1flt11J~1L~t1f ,11u.1u. 4 rhu. LLci::m,111t11U.L1'1°1.11L 'Ylfl 1 u. fari'Y11'1m1~nM1 3 rhu. 

2. L~~u'1iiurf'lm"n1"i~iu 

1h:Lll'Y1°1.ltl'1 Lfl'4t1'1ii t1ri1 m u.m11,1 El ~i.;id' 

2.1 enf~LL1f 

2.2.1 Lfl'4t1'1flt11J~1L~t1ft1'1V111JL"15LUU.Lfl'4t1'1L'llfvJnt1f (Server) 1 Lfl'4t1'1 

A A ' Q.,, ... ..,,J ,d 
2.2.2 Lfl"Itl'1flt11JV'-11L~mt1'1'Vl11JL,J1'VIU.1'Yl (Client) 1 Lfl"Itl'1 

2.2 '1ftl'V'J~LL1f 

... I' fi' .,.IA Q..'A Q.,, .d. A' ... 1 6' 
2.2.1 'D'tll"l~ LL 111::1J1Ju!)U~n11ITT'V111JLfl"It1'1L'.D'"Il"l L1 m 

2 .2 .2 '.D't1 v-l~LL 1f1::uu tl~u1im "It1'1'VI fu L fl'4t1.;i Lfl a LtlU.~ 

ITT1t1'U.L 'Yl~i1U.t1'°1.1Il1V'-1°1.I tl'1 ~t,''1 tl1 EJL u.au.L~ tl1L -n~ 111iJ.;i~nM1,11mt1n a-11 '11U.1,J E.1~1'1 6.)~Lfi E.11"1lt1'1 
, 'II 'II , 

3.2 1Lm1::lf iJruV11 fl111J i t1'1n11°1.I t1'1m "jj.;}1'U, LLcl!:"IULL1J1J"j!:1J1J t1'11a'U.L 'Yl~i1u. 
., 'II 'II 

3.3 ti tlnLL1J1J"I!:1J1J'11U. L mJ 1~ E.ln11tl tlnLL1J1JiU.~ EIUn11't11'11 U. °1.1 tl>l"I!:1J1J'11U. 

ti tlnLL1J1J;j1'U,"IJ tl1Jfl tltlfi LL1J1J 1t11LLn11J'Vl1tl.ff u.~ tl'U.1Tin11'n1'11U.°1.1 a-11 U"ILLn11J a amL1J1Ja'1U. fl~~~ a 
... 'II 

f1lJ~L"lf'11U. (User Interface )Lim i'11u.J1mrn:a-:~nmie:im11 "lf'11U. 
'II 'II 

.., •• 1 ,r ,r •• 1 ,r !'i " .d 
3.4 Y-l~U.1'.D'el l"l~LL 11 LLa:'Yl~a'ellJ'll'ell"l~LL 11 L~ El~ L "15E.11"151UI 'II ., 

1 u1Lm13-1i1 El n1M1 fl mJ'vh L~ e:if 111inu'I:uum1i~m1;j1u, "ll el3J a LLa:ri1m1'Yl~ a-e:ium1'ti1'11u °1.1 e:i'1 
... 'II 

1 
., .d .., .f 

tl1Lm13-1 Lrn:;nwn e:i 3Ja'Ylv-1~u 1°1.IU 
... 'II 



1) i1'\.tT1113JITT3J11"rl 'l '\.tn11"'Y11-:11WllEJ-:161!elW'ilLL1f (Functional Requirement Test) 2) i1'\.tT1113J~n 

ia.;i L'\.tm1ri1-:11w1.1a.;i61!aW'ilLLTf (Functional Test) 3) i1'\.tT1113J~::~1mLri1::J1t1~an11 'li-:11'\.t 

61!elW'ilLL1f(Usability Test) 4) i1'\.tT1113JL11 'l '\.tn11"'Y11.;J1W1.IEJ-:161!ElW'ilLL1f (Performance Test) LLlil:: 

5) i1'\.tm1fmy1 Tl113JUiilel~Jltl"l.lEl-:161!ElW'ilLL1f (Security Test) 
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3.6 LL1J1rnmm13..1 LU'\.tm1~11-:i LL'l.J1J~a1Jm3J~1V111J ~L ;t11-.n1ruL yj EJ'Yl~~EJ'l.J61!EJW'ilLL1f 
'lJ ., 

1~tJ~L;f.J1".D"1n.J iJ.ff WilEl'\.tn11"~11-:I i-:iit 
'lJ ., 

' ' 
3.6.1 ~11-:1 LL'l.J'l.J~El'l.Jrl13JITT'V\1'l.J ~L ;tl1"D"1n.JL Vi El'Yl~ ~El'l.Jn11"'Y11-:11'\.t"l.1El-:I 

'lJ ., 

1h::d'.l'\.t,h 5 1::i'l.J"llEl-:l~L~f'Yl (Likert scale) 

3.6.2 it1LL'l.J'l.J~EJ1Jt113Ji.tl'l'IX~L;r.J1-.n1ru 5 '1'11'\.t ~11,1~a1JT1113..1rinia-:1~13..1 'lJ ., 'lJ 

' Q..I fi' • • , d .... 1 IJ,I o 

'V\lilmnrn'Yl IOC (Index of item ObJect1ve Congruence) L'V-1El~1"1';J~Tl113J~El~Tlli1El-:11"::'Vl11-:1"1.IEJT11rl13J 
'lJ 

n1J1~ritl1::~-:1T11'U,n11"rl13J 
q 

Ln lli6tln11"U1"::Lil'U, 

'I"' 6' ., .. .., ''Vl.,...r 
L"D"Lnrn'Yln11"u1"::L3J'U,~-:J~El Lu'U, 

1.00 - 1.49 'V\3J1tJii-:i 1"!:'I.J'l.J 1t11LLn1"3Ji1WnEJ3Jlil ~13J11"rl'Y11-:11'U,Li~'l'U,1:::irn!atJ~~~ 
.. 'lJ q 

2.50 - 3.49 m.nt1ti-:i 1"!:'l.J'l.J 1t11LLn1"3Ji1WnEJ3Jlil ITT3J11"rl'Y11.;J1'U,Li~'l'U,1::irn.h'\.tniil1-:I 
.. 'lJ 

3.50 - 4.49 'V\3J1tJti-:i 1"::'l.J'l.Jltl1LLn1"3Ji1WnEJ3Jlil ~13J11"rl'Y11-:11'U,Li~'l'U,1:::i'l.Jmn 
.. 'lJ 

a "' 4. flT'iLTI'l.J";i'J'l.J"j'J3J'tle:J3Jiit 
'II 

Tl m:: ITTi r.J ~1 Lit '\.tn11L nu111J1"13J"ll a 3J iii ~1V111JnT"I"W~'\.t1 Ltl1Lmrni1'\.t ,r a 3J iii 
'lJ 'lJ .. 'lJ 

~L; tl1"151n.J'Yl ~ ~El'l.J1":::'l.J'l.Ji1 '\-1,"jJ El 3J lil L yj mb i.tl'l m 'U,n11"'W~'U, 1tl11Jtl1-:11:::'l.J'l.Ji1'U, ,r m,rn 
\I " ""' 1J , "" 1J 

A t/1" 
5. flT';i'J L~";i1:::'Vi'tle:J3J iit 

'II 

1 LT111:::ii EJ3Jlil 1~ t1m1it1,i mrnmV11,hm~ tJ LLri1:::a-1'\.tLilt1-:1L1J'\.t3J1~1"i1'\.tL yjm_h:::Lii'\.t 
'lJ 'lJ .. 

1:::ium1"Y11-:11w1.1 a-:11:::rn.J a-11a-'\.tL 'Y1 ~i1'U.~111Y-1"l.l a-:i ~ a--:i m t1 L '\.t111Tl ~:::1 ua an 
, 'lJ 'lJ , 

AA~~ A ~~ 
6. i:HlGl'YI L"lf L'M,fl1";i'JL~";i1t'Vi'tle:J3Jiit 

'II 



I ..,. 
'J.JYIYI 4 

m,iiu~EJ.;J m,W~U1~1,~UL'Yl~i1'1,1,~111Yli!El.;!er~.;ia1u (ti~ 2) ii1~n1h:::~.;J~L'~El~n'l!l-1 
q 'll'IJ q q 

ft113Jit1.;im·ma::w~i,i,1;i1WJJEJ3Ja~Trnm'Y1~~111Yli!El.;!~~.;JEJ1UL'l,l,111ft~:::-ru0E1n liiim1~1Litum1 
"' CU q \ICU q 

2. n11W~U1;i7WnEJ3Ja~11~m'Yl~i1u~111Y1iJEJ.;J~~.;!El1ULU111ft~:::-ru0E1n 
-" cu q cu cu q 

~111Yli!El.;Jer~.;iel1ULU111ft~:::1Ueltln LU1.h:::L~U 3 i1u ~El 
q 'IJ 'IJ q 

.., .. 
1. ~1U 1:::1.J1.J1.J1n11~il111Yl 

q 

2. i1UYlrjG1m13J~il111YliJEl.;Jer~.;imu 
q 'IJ 'IJ 'I 

.., .- .., 
3. ~1U~fl1Un11lli~111Ylil El.;! ~~.;i tl1 U 

q 'IJ 'IJ q 

n11LLtlaft113J'V\3J1 U 

1.50 - 2.49 'V13J7u~.;i niii3J~Lim-n1rul1JL~ui1unmia3..1a,!umn 
q cu QI cu 

2.50 - 3.49 'V\3J1U~.;J na3JerLim-n1rul1lLLUL,)fl1.Jiit13Jaifu 
q 'IJ ., 'IJ . ~ A I .., A ~ .., G., .., Q.,11 

3.50 - 4.49 'Vl3J1Ufl.;J na3..1m-nm-n1ruL'VIU~1unui1mJauu3..11n 
q cu QI '\I 

4.50 :ffultl 'Vl3J1u~.;i na3J~L:au1-n1ruL~ui1unuiimmif umn~H~ 
q 'IJ ., 'IJ q 
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' ' .., 1,1 A A A 

ITT1Ll\l,L 'Yl~Wll111'W ~ Ll,lel1 ti ~1\l, 1::1J'lJ1J1n11Ll°l.l111'W 1tl1J'YI 2 LL~::1tl1J'YI 3 
q 'II 'IJ q q 

... 
~113J Ril L ~'Mi'DeHJ ~Liit11t11ru 110~113J 

U V 

·rnufi 2 
... 

101.JTI 3 

MD IR MD IR 

1h::1n't11Ju"1J~m1a11mvfriiiot1i'Mim~v1::1'Miuun . .. 
d ~ t ~ 

5.00 0.06 5.00 1.Titl"lfelfftn'\.l.'Y'H.111.11a"JJEhl"Jsi '\.l.111vt<il::1'\.l.eleln 0.06 .,. 
d 1 ~ 2."J1tl"ll'elff'11'\.I.YW11.J1a"JJEhlbeln-J5'\.I. '\.l.111vt<il::1'1-l.eleln 4.00 0.50 4.00 0.44 

3. 111'l-l.um1aJ 1tlu1;111'Vl1e1111'l-l.u~m'Y'l 1 M1v1 <il::1'l-l.e1 e1n 4.63 0.50 4.31 0.50 
'll 'll • 

3J1~1!']'Mi'DB"~TI1'Mi1J~fl11 
.., - -. d a., .., -. 

4.11 1."1Je13JaL"lf-11"lf7n7"JLntJ1n1.1v1mJ11'Y'lLLa::m<il"Jsi1'1-l.<il7'1-l.n7"J1.l"Jn7"J 
'll • ... 

0.50 4.00 0.39 

~111'Y'l 
• 

d ~ 
4.00 2.TitJ"ll'eJHtn'\.l.'Y'ltJ11.11a11a::mTI1.1"Je1-1m<il"Jsi1'1-l."1leJ-I 0.50 4.00 0.44 ... 

Ht11'1-l.'Y'ltJ11.11a 
t., A 

1103Jn1::uuu1m1~11n1'rt .. . 
1. "J::1.11.11.11m"J~ll1'Y'l"ll 0-in 0-i'Yl'l-l. 'VI imh::1foff"JJ111'Y'lLL vi-i,r1~ 5.00 0.00 5.00 0.00 

• • • 
2. "J::1.1u1.11m"J~111Yl"ll 0-in 0-i'Ylu1.h::nui-iv1aJ 4.67 0.50 4.33 0.50 

• q 

3."J::1.11.11.11m"J~111'Y'l"lJeJ-IH1H~m"Jm"Jfn~1'Y'ltJ11.11a"lJe1-i 5.00 0.50 5.00 0.50 
• 

"JJ1"J1"1l'n1"J 

fh11i',hu 
1.m"J1.11m"J"JJeJaJam"J1.h::mmm"J,h 1i,hvLiJe1-ii'l-l."lle1-1m"J 4.67 0.50 4.33 0.50 

'll 

fn~1'Y'ltJ11.11a"J1tJ 1 "Jf1 

2.m"J1.11m"J"Ji0aJa1.h::mmm"J,h1i,hvdJeJ-ii'l-l."lleJ-lm"J 4.00 0.50 4.00 0.38 
'll 

frnf1'Y'ltJ11.11a"J1tJi<ilt1m"J 

3.m"J1.11m"J"JJe1aJam"J1.h::mmm"Jfi1ie1-i fi101'VITi"JJ0-1 4.00 0.00 4.00 0.00 
'll 

Hm'l-l. 'Y'l m1.11amv11siLLa::10n"lfu .,. 
., "" ., 

fl11L'!11TI_,1JB3Jft .. 
'IJ .d ... -

5.00 1.m"JL"lJ1m"lle1aJa"1le1-i"J::1.11.11.1"Jm"J~111'Y'l 3 na-i'Ylu 0.00 5.00 0.00 
'll q q 

2. mwii1~-1"JJ0aJa"1le1-i"J::1.11.11.11m"J~m'Y'l "J::i1.11JsiaJ11" 5.00 
cu 'I "' cu 

0.00 5.00 0.00 
._, d 1,1 A ca., ,=, ,=, 

4.56 0.50 4.56 3. n7"JL "lJ1'1-l"lJ eJ3Ja"lJ el~"J::1.11.11.l"Jn1"J~111'Y'l "J::<il1.l'Yl<il tl113J 0.50 
'll q q 'll 

l&IA.., - ca., ,=. ,=,, 

5.00 0.22 4.78 0.43 4.n1"JL"ll1m"lJeJ3Ja"1Jel~d::1.11.11.l"Jn1"J~ll1'Y'l "J::<il'l.l<il<iltl113J 
'll q 'll 

' ' ' ,=i I A " .... ,=I ,=l.,=I. I t,, .., 

,:nn~111-:l'YI 1 'W1J11 fl113Jfl~L "'\l,°11 u-:im "15tl1"151fil'Yl3J~ tl1::1J1JLl11LlUL 'Yl~Ll°l.l1l1'W ~Ll-:1 el1 ti il1U 'II ., q 'IJ 'II q 

1::1J1J1J1n11Ll°l.l111'W Lrn::ijfl113JL "'3J1::Ll3J 1 u 1::iumn~~~ LL~::~fl113J~~L ~'\.l,~e)~fla el-:1113.JflU 1 u 
q q 

.., J'\'J.1., ' \'I"'' 
1::~umn (4.50 "llU LU , Ueltlfi111.00) LilLLn 
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fnM1'Wtl1U11:l"lleh'.l°ll111"J5n1j 

3. ~1 'li',hu 'l '1,1,~1,ia m1u1m1ia11l:lm11.h::mmm1~1 'li,hmfia'1i'l,l,"llt1'1m1 
'IJ 

fnM1-wmu1l:l11u 1w1 

4. n11Li1fi.,.,,ia11l:l L'U,~1,ia m1Li1fi.,.,,ia11l:l"llt1'11::rn.Ju1m1W1J111-w 3 na'1'Yl'1,1, n11Li1fi.,., 
'IJ 'IJ , , 

iifl1111 L V1m::~11 'l '1,1, 1::iumn LLl:l::iifl1111~'ilL v;'l,l,~eJ'ilfltr t1'1':l-111n'l,I, 'l '1,1, 1::iumn (a u'l wli1'1 
'IJ 

3.50-4.49, itauni11.oo) i.imi 

1.1.h::Lil'Yl"ll el'1U1n11~"1J1l1'W~ii el tJ'l '1,1,1l1fl'il::'l'l,l,e) an 'l '1,1, ~1°1J el 11 tl~el~r\1'1,1, 'W tl1U11:l"ll e).,'I 
, 'IJ 

belfi"J5'1,1, L 'l,l,1l1fl 'i\::1'1,1,eJ el n 

2. 3J1'i11';i1'1,1,"ll t1'1~rt1'1,1,U1n11 'l wJ1,i a ,i a11m ilh1m1L~ u1nuflm111-wLLa::m'il1;i1'1,1,i1'1,1, 
.&I C\J q "" 

' ~ ~ ~ 

m1u1m1W1J111vi LLl:l:: 11 u"J5a ~rt1'1,1, -w mu1 mLl:l::m11u1a'1m'il1';i1'1,1,"ll t1'1~rt1'1,1, vi mu1a , ... 
3. ~1 'li,hu 'l '1,1,~1,ia m1u1m1ia11l:l1.h::mmm1~1 'li,h miJa'1i'l,l,"llt1'1n11fnM1-wmu1l:l 

'IJ 

belfi"l5'1,1, 



37 

... 
A ~ ... Li3 tlelfl"l13J A"l13Jfl(ilL\'l"tlel'1~L U"lti1DJ 

.. V 

·mun 2 "Hl'Uyj 3 

MD IR MD IR 

u~iun1\'l"(ilY1ijin773J~tln1Yi 

1. m1<11n,1tn1mV'l1.h::-;51u 5.00 0.17 5.00 0.13 
• 

2.ih11\Ufi"11El'1TI-(lfi1£.J 4.00 0.50 4.00 0.79 

3.ti1'U.H{I 4.00 0.22 4.00 0.22 .. 
4.i"l!'ii.mamu 4.00 0.22 4.00 0.54 

5.Li'U.1El'ULEl1 4.00 0.17 4.00 0.17 

6.m1:wiu1a~<11 4.00 0.17 4.00 0.13 

7 .iv,i,11 4.00 0.06 4.00 0.04 

8.L1~1.h::-;51i1"11El'1~«'1El1£.J 4.00 0.00 4.00 0.38 .... • 
9.m11<11LLa::1h::Lihun1::tn1m'l-'l~<il 4.00 0.13 4.00 0.13 • 
10.i"l!'ii.m1:wtn1 4.00 

• 
0.14 4.00 0.11 

11.i:w~'l.l.1it11V'l1umau~i'1LLa::"l!':1J"l!'it 4.00 
• 

0.00 4.00 0.38 

12. n11§j L'i1'U.i1:IJ L 'U,fi,Jfi11:IJ"11 El-1"1!'3.J"J!''U, 4.00 0.00 4.00 0.00 
• 

13.m1tJn«:1JEl{ILLG1::«~iltyty1 4.00 0.50 4.00 0.38 

14.1.h::«um1nhi1"1w1.1a-i~a-11u 4.00 .... 0.50 4.00 0.79 

niiifruru1l"m7GilLUlt'ft1n1Y1 " ..,.., " . 
1 . ~'U.i'U.LL'IJ'IJ 3.63 0.50 3.81 0.42 

2.~a{l'IJnJill1~H'11£.J ., ., cucu 4.00 0.00 4.00 0.38 

3. 'U, 1<iln11:IJ'VliEl~'1'1..h::~M!L ~ Eln11<i1LLGI tnl111V'l 3.63 .. .. . 0.50 4.00 0.56 

4.it.1<ilLL~il.L'Ylr.J 3.13 0.50 3.00 0.06 

5.H:1Jl.1.L'l-'l1 4.00 0.06 4.00 0.05 
• 

Y1qG1n773J~t1mY1 

1. V'lr]~n11:1Jn111.J1L11~ 5.00 0.00 5.00 0.00 

2. v,iri~m1:w'l-'lq~nn:wmw11m1 5.00 0.00 5.00 0.00 
~ ~ ~ 

3. V'lC]<ilm1:Wn11,J<iln11'Yl1'1El11:IJnL 5.00 0.17 5.00 0.13 

4. v,iq~m1:wm1,i1{11it.LLa::m1:wlla El<iln r.J 4.00 0.50 4.00 0.79 

5. V'l(l~m1:IJ'Yl1'1L V'lfl 4.00 0.14 4.00 0.11 

6.V'lC]~m1:wm1LL«1-1~1u1m1tn1m'l-'l 4.67 0.50 4.33 0.50 
• 

7. v,iq~m1:wm1<11LLaH«-ia1u 5.00 0.00 5.00 0.00 
CU CU CU Cl 

8. 'l'lC]~m1i.1i1i1.~<111tyty1 m 5.00 0.50 5.00 0.50 
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... 
11£1fl'l13J 

. 
·rnufi 2 ·rnufi 3 

MD IR MD IR 

5.00 0.00 5.00 0.00 

5.00 0.17 5.00 0.13 

. . ' 
,nnm11-i'Yi 2 vm11 ff1111~'ilL ~u,ie:i-1~~\:ar.n"ll1ru'Yiii~e:i1::uuG{11G{m 'Yl~~n1,,1outa--ie:i1t.J i1u 

CU QI Cl CU CU 1 

'V'ln~n111JL,''illl1'V'l ui;;i::iJf11111 L VI 111::G{:!.J 1 u 1::iumn~G{'il LLG'l::3Jff"J1 :!.J~'il L ~ ll,G{e:J'ilfltf e:J'11'J1lflll, 1 u 1::iu ., 1 1 

mn (4.50 iJuliJ . i!e:it.Jn111.oo) liLLTi 

1. iJ,1imi1V1U'il'V'lrJ~n1111G{,if11'V'l 1wJ1,ie:i m11iffJ,JG{'ilfl1'V'l1.h::,i1tl 
q q 

2. 'V'lrJ~n1111a-,in1'V'l 1wJ1,ie:i 'V'lrJ~n1111m1u11nf1 'V'lrJ~n1111n11e:ie:imi1i-1mt.J 
1 

... A .., A A 

~~-101~ LLi;;i:: 'V'lrJ'iln1111mu,1~nqiqi1ru. 

3. int.Jll1'V'lh1,m1'i"ILLi;;iG{'llfl1'V'l 1w\K1ie:i int.Jll1'V'ln11'ilLLi;;i'iluLe:i-i LLi;;i:: int.Jll1'V'l'ile:J'1~~mi;;i/ 
'IJ 1 'IJ 'IJ 'IJ 

iif11111LV\111::a':!.J 1 U1::iumn bLi;;i::iif11111~'i"IL ~ll,L,'e:J'ilfltf e:J-1i111nu1 U1::iumn (m.i1 W'11'1'1 
'IJ 

3.50-4.49, i!e:it.Jn111.oo) 1~mi 

1. iJ,1imi1V1lt'il'V'lrJ~n1111G{'illl1'V'l 1wi1ie:i J1wi!n,ie:i-ii1-imt.J tt1UG{'1 i"ll'it111i;;imt.J ufa 
q 'IJ 

je)1JLe)1 fl111Jiuti;;i~'i) :a'V'l,lj hT1u1::,i1i1'ileJ.;J~G{.;Je)1[.J n111'ilbbiil::1.h::LiJ'l-m11:: 
'IJ 'IJ 1 



. . 
~ ~ ~ d d 

ITT1~1,l,L 'Ylf'IW111l1~i:u,·-:imEJ ~11,1,~r111,1,m1ru.W11111~ 1El1J'YI 2 LLa::1EJ1J'YI 3 
• 'IJ 'IJ • • 

1 A A Q,ot=>,: 

'Jfl<il~L 'D'el El'U<i\'1!1 • 
1 .,(~ . .IA .. 

'l'fl'Yl~el<ileJEJ1u!]'D'1~ 

... 
'!IEIAT13J 

1 A ' .,i., !'I 
'Jfl<il~<il El'Y111LL11 a-ii Lu'\.t 'l"l1'VI: 

1-afl ~~ ~ el'Y11-il el1'V\1'JLL a:J 1 

hflL1.J1'V\11'\.t 

1 .cld a., ~ I 1,.1.::::r. ... 

·rnmmnnunTrna-ilL'Vli.t L'D'i.t <ileJ'Vli.t <i\am:,in 

L 'Jfl~ilL11'Yl 

'l'El'U'n 2 

MD 

5.00 

5.00 

4.00 

3.63 

3.13 

4.00 

4.00 

4.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

4.67 

4.50 

5.00 

4.50 

5.00 

5.00 

5.00 

5.00 

4.00 

IR 

0.00 

0.17 

0.00 

0.50 

0.50 

0.06 

0.50 

0.50 

cl.oo 

0.17 

0.00 

0.17 

0.00 

0.00 

0.00 

0.00 

0.50 

0.50 

0.00 

0.50 

0.00 

0.17 

0.00 

0.17 

0.50 
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'l'El'U'n 3 

MD IR 

5.00 0.00 

5.00 0.13 

4.00 0.38 

4.00 0.56 

3.00 0.06 

4.00 0.05 

4.00 0.38 

4.00 0.79 

5.00 0.00 

5.00 0.13 

5.00 0.00 

5.00 0.13 

5.00 0.00 

5.00 0.00 

5.00 0.00 

5.00 0.00 

4.33 0.50 

4.50 0.44 

5.00 0.00 

4.50 0.44 

5.00 0.00 

5.00 0.13 

5.00 0.00 

5.00 0.13 

4.00 0.38 



.... .... ' ~ ~ I 
ITT 'Hl'l,l,L 'Yl \11 ITT.1111 YH-Hl,Hl1 ti ~1 '1,l,f1'fl1 'l,l, nTHU,Gfl.1 [11~ 'H) 1J 'Yl 2 LLi.~ ::·n11J 'Yl 3 (~el) 

'I '!I'll 'I 'I 

,i e:i m111 

.d .. .d .d .,:.. .. 
m1(il:1.1 ffTI'VI 1e:i LmeJ-il(il :l.l'Yl:1.1 LLmrn mm GI 

'I 

.,: 
n11ff111J'V\'j 

'II • 

...... 
n1111J'j 

'II 

.d 
m1:I.IL"lfel 

~hU!..111 

7B1Jn 2 

MD 

5.00 

5.00 

5.00 

5.00 

4.00 

4.67 

4.50 

' ' ' 

IR 

0.00 

0.17 

0.00 

0.17 

0.50 

0.50 

0.50 

40 

' 
7B1Jn 3 

MD IR 

5.00 0.00 

5.00 0.13 

5.00 0.00 

5.00 0.13 

4.00 0.38 

4.33 0.50 

4.50 0.44 

,::I I A ~ .... ,::I ,::1,::1 I .... .... 

,:nn~111-rn 3 ~1J11 fl113Jfl~ L 'V\Wll e)-J m "15tl1"151Il.l'Yl:IJ~ t11::1J1Ja'11a''l,l,L 'Yl\'IITT.1111~ ~ a'-J el1 ti ~1'1,1, 
ClJ CU' q ClJ'\J q 

1::iumn (4.50 ~"Ltl , "L!at1wh1.oo) LiLLTi 

1. hflLUtl1J~i"lhflt11J1i'lV13J 'lwi1"1Jel hfl~~Li1a,ru~'l'V13J hfl~~Li1t1t11J1isft1 
'I 'I 

ifo 

3. '1''11111~~~ Lwi1°1it1 1~nll-J1~ Lfl1tl~ ~3JL\1111 ~q~n11:1Jn11111 m16JJ1i1~1t1 • 
4. if,1im~t1-J 'lmt1ifo m1~:1Ja-11V11mfl~t1-J~:1J~iiLLt1~nmrnl a-11La-~~~ m1a-uu'Vl'i 

'I ~ • 

el~3J1Wt1\1!'U fl113JL;fo ~1Utl3J 

iifl11m V1m::a-:1J 'l "1::iumn LL~::iifl113J~~ L ~"a-t1~fl~t1-Ji1:1Jn" 'l" 1::iumn (mJ'l mh:i 
~ 

3.50-4.49 , UeltlffJ11.00) LiLLTi 

1. hmut1u~i"thfl~1J1i'l'V13J 'lwi1"1Jel hfl~,e)~e) t11tlij;1":: L1Tl~'1~el'Yl1-J~3J'V\1t1L'il 

hTI~~~ el'Y11-J el1'V\11LL~::ii1 elmlL 'VI~ L "~ ~\'lel1 ti hTl~'1~ el~iiLL3J~-JLU'l,l, ~1'VI:: 
'I 'I ~~ 'I 



... 
fl El 
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• I .., _, _, _, ') .., 
2. 'hJ LLUU fl1~'Vil™1,l,1~1'lU.I el3J,H'f1'it'l1,1,L f1At-'111,1,i'l'llfl1'W'llel'1 e..16"'1el1 ti L 1,1,n1 A \;l::'J1,l,e) e:in 

" "" " • cucu • 

1. 1:::uuu1nTrn"l.l111'V'l iitl11"tl'l,l,L'Yli'l~-;hLil'1,1,,hV11rnftl>1E11£J -;i1'1,1,1'1,1, 4 11rm11 ~El 
q 'IJ'IJ q 

1.1 1.h:::L11'Yl"l.lEl>1'l.J1m1tl"11111'V'l~iiati1 '1,1,111'1<;1:::1'1,1,eJEJn 1.h:::naui1 £J 
q 'IJ 

6' fl A "' 6' ~ .., 
1.1.2 i1f'l,l,£Jfl113JLumiili'IVl1"Eli'l'l,l,£Jtl"l.1111'V'l m111~w1:::1'1,1,EJEln 

'IJ 'IJ q 

1.2 °llEl3Jiil1":::uuu1n11tl"l.1111'V'l 1.h:::ne1ui1£J 
'IJ q 

1.2.1 1:::uuu1m1tl"l.1111'V'l"l.l a-in El>l'Yl'l-1, VI im.h:::n'l,l,tl"11111'V'l LL'Vl-!"151~ 
q q q 

1.2.2 1":::'l.J'l.J'l.J1n11"tl"l.1111'V'l"l.lEl,lnEl>l'Yl'l,l,1.h:::n'l,l,i-J'13J 
q q 

1.2.3 1":::'l.J'l.J'l.J1n11"tl"l.1111'V'l"l.l El-! tl1 tl~n11"n11"1n'M-1'V'l £.J1'l.J1iil"l.l El>l°ll11"1"15n11" 
q 

1.3 ~h1-n~1£J 1.h:::naui1ri 

1.3.1 m1u1m1iE13Jiilm11.h:::mmm1~11-n~1mfle1-iiwua-im1 
'IJ 

1n'M-1'V'l £.J1'l.J1 iil1"1 £J L 1"" 

1.4 m1Li1fl-iie13Jiil 1.h:::ne1ui1ri 
'IJ 

1 .4.1 n11"L°ll1fl-J°llEl3Jiil"l.lEl-J1":::'l.J'l.J'l.J1TT11"tl"l.1111'V'l 3 nEl-J'Yl'l-1, 
'IJ q q 

2. 'V'lfl~TT1"1"3Jtl"l.1111'V'l"l.1El-J~i;l-JEJ1£J iiITT1"i;l'l,l,L'Yli'l~'<il1Lil'l,l,ITT'V\1'l.J~i;l>IEJ1£J '<il1'1,1,1'\,I, 3 1"1£Jn11" ~El • I q 'IJ 'IJ q 'IJ 'IJ q 

2.1 il,1imi1Vi'l,l,~'V'lrJ~n113..1tl"l.l111'V'l 1.h:::naui1ri m1m1,1tl"l.1111'V'l1.h:::-.51il 
q 'I 

2.2 'V'lrJ~m1"3Jtl"l.1111'V'l 1.h:::ne1ui1t1 
q 

2.2.1 'V'lrJ~m13,1m1u1111" 

2.2.2 'V'l{]~m13..1n11u1111" 

2.2.3 

2.2.4 

2.2.5 

A o., ,;' 

'V'lrJ <;1n113,1 m1,1~m1'Yl1-i a113J m 

'V'l{]~m1aJn11LLtl1-JV11u1n11tl"11111'V'l 
'I 

'V'l{] ~n1"1"3J m1~ bbiil ~ i;l,J El1 £J 
'IJ 'IJ'IJ 'I 

A 1,1 A A 

2.2.6 'V'lrJ<;1n11aJ~1'1,1,,1<;11tyty1m 

2.3 inri111'V'lL'l,l,m1~LLiiltl"11111'V'l 1.h:::ne1ui1ri 
'IJ q 

2.3.1 in£J111'VmTl~bb~~'l,l,beh'l 
'IJ 



2.3.2 in £JI11l"l°lJEl-:J rr~m~/ru1~hnn~n L UY11El'JJY111/°1511°15U 
qJ \I QI q 

3.1 hflLU£J'JJV-liW1-rnau°l1'Vl1l tl1::naui1£J 
q 

3.1.1 hfl~~L~El"lfU.~ L'Vlll 

1 .f .., .1 ,, 
3.2 1YIL1£11-:J u1::naum£J 

3.2.1 hfl~1 L'-i!LL~::'Vl~El~Lf!El~ 

3.2.2 hflL1J1'V\11'1,1, 

3.2.3 h""1111i'l,l,fa~~~-:i 
'IJ 

3.2.4 hfl'Vl~El~L~El~~11a-:i~u/LL~n 

3.2.5 l°1J3JUL'l,l,L~El~~-:i 

3.2.7 hfl11::L1-:J 

3.2.a h"iuam~u 

'IJ 

3.2.9 hfl~L~£J1num111a-:1L~u L°liu ia~u ian1::,m 

3.2.10 hflLf!El~ 

3.2.11 l 1flm::~mL~::-ii0 
'IJ 

3.3.1 Yl11111~nn-:J1~ 

3.3.2 ff1111Lfl~[J~ 

3.3.3 1111::~mi'l-½'1 

3.3.4 Y-lrj~m111n11f111 '1,1,rr~-:ia1£J 
'IJ 'IJ q 

3.3.5 
' .., 

m16J-11mm£J 

3.4 i:J,1imi£J-:i'Yl1.J~°llI11l"l°llEJ.Jrt~.JEl1£J tl1::naui1£J 

3.4.1 

3.4.2 

3.4.3 

3.4.4 

3.4.5 

3.4.6 

q 'IJ 'IJ q 

A A .d .d ~d 6' 
m1~11~11V11EJ Lma.J~ 11'Yl11 LLEJ~nmrn~ 

q 

d 
m 1 ~1J 1J 'VI 1 

'IJ q 

.d 
Yl113JL"1Hl 
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ti A 'Jll-' la-' 

3. 111":i ":itL3J\UHrn1":if1{91l{i)1Jfl1":i L~~1\Ulil3Jn 
,u "' 

1 Lm1::ii el3JtW'l13Jfl113J~~ L ~\l,"l.l E)-,'.I tfL ~m°ll'1ruiTUiL 'YlflUfl LL~::tl1::;'Ylfi111°t"l"l.l El'11::urnnnrnL 'Yl~ i] 'II 'II ., 

1~ritl1::a-'1~L ~ ai Lfl11::itl1::;'Yln-111Y-1"l.l a'11::uu a-11a-m 'Yl~ri aum1ii. 1,t11 i,i1'1 t~ £.Jrhn11'Yl~a-au s 
q 

., ... 
~1\l, fie) 

1) i1Uffl13Ja'13J11flLUn11'Yl1'11U"l.lEl'16llElW,LL1f (Functional Requirement Test) 

2) i1Uf1113JflniEl'1LUn11'Yl1'11'W'.IJEl'16llElW,LL1f (Functional Test) 
'II 

3) i1ufl113.1a-::~1mL~::J1miam11i'11U6llEJW'ifLnf(Usability Test) 

4) i1Uf1113JL11LUn11'Yl1'11U"l.lEl'16llElW,Lnf (Performance Test) 

5) i1um1i'nM1 fl113Jtl~a~nt.l"l.1El'16llElW'ifLnf (Security Test) 

n11LLtl~fl113J'V\3J1 £.I 

1.00 - 1.49 VI 3.11 £.Jii'1 1::'JJ'JJ ttl1LLnj3J~1WJJ El 3.1~ ITT 3J1jfl'Yl1'11\l, ,i~1 u1::iuit'a t.l~a'~ 
a 'II q 

1.so - 2.49 'V13J1£.Jii'1 1::uu ttl1Lm13.1~1w11a3.1~ a-1m1ri"Y11'11u,i~lu1::irnta t.1 
a 'II 

2.so - 3.49 V1m£.Jii'1 1::uu ttl1LLn13J~1WJJEl3J~ a-1m1ri'Yl1'11u,i~lu1::iutl1un~1'1 
a 'II 



ITT,. i.fl,l,L 'YI~ i1 \l,i;f'll 111 'W"ll eh'I ~~--,en tl 111 Tl ~::1 u el el n 

., 
'llel 

1 

1.1 

1.2 

1.3 

1.4 

2 

2.1 

2.2 

2.3 

2.4 

2.5 

3 

3.1 

3.2 

3.3 

3.4 

3.5 

q 'II '\I q 

7'UJ TI17't1 GI G'f el 1J 

T1":n:mn:1.1Trn'lle1--ih.l,LLm:1.11'U.m,L1l~tJ'U.LL1.li.'1--i 

(L~:IJ i.'11.J LLn'i.'lJ) "JJel:IJi.'I 
'IJ 

m1:1.1ai:i.nw'lle1--i tll,LLm:1.1 L 'U.m,fiuvn-na:1.11.'1 LLi.'l::a"'I.J,i'U.-ne1:1.1i.'1 'II 'II 

m1:1.1t1n~ a--i'll a--i tll,LLm:1.11 um-:rfi'U. vn-n e1:1.1i.'I 'II 'II 

- 1 'i"' dd ,a., 

ITT:IJ1-:ft'l,)c,Jni.'l:1J'lJel:IJi.'ILLi.'l::,1tJ--i1'U.'Yl:IJY111:IJt1n'ilel--' 
q 'IJ 'II 

m1:1.1~1tJL'U.m,hi:1.l,LLm:1.1 

m1:1.1ic,i L ,i'U, 'll e:i--i-n a m1:1.1ri LLH"1--''1.J'U.-;J am l'l 

... .J 
:1.1Y111:1.1fl--i'Yl'llel--i,1an1l'l 

X 
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.. .: 
fll'l13JfllGIL'M°" (N = 7) 

4.64 

4.43 

4.71 

4.71 

4.71 

4.34 

5.00 

4.29 

3.71 

4.57 

4.14 

4.30 

3.86 

4.14 

4.29 

4.43 

4.43 

SD 

0.49 

0.53 

0.49 

0.49 

0.49 

0:80 

0.00 

0.49 

1.25 

0.53 

0.69 

0.69 

0.90 

0.90 

0.95 

0.53 

0.53 

.d 
3J1TI't1.1GI • 

:i.nn 

.J 
:IJ1n'Y1H"1 

q 

3J'lfl 

.J 
:i.nn'YlH"1 

' 

:i.nn 

:i.nn 

:i.nn 

3J'lfl 

:i.nn 

:i.nn 

:1.11n 

:i.nn 

:i.nn 



46 

ITT"Hfl,l,L 'Yl~i1UW11111Y-l"ll el.J ~ ~'1 el1 tl111 fl 'i\::1Uel el n 
q 'II 'II q 

A C: 
fl'l13Jfl~L\ll'M, (N = 7) 

., 
1Je) ":i1UTIT:ifl~G'fellJ 

- SD 
., 

X 1::~11 

3.6 m1:1..1 L 'Vl:1..11::a:I.J"lJ €),:J m1 L "JIB~U 'VI a.:i 4.29 0.49 mn 

3.7 fl11:1.JL 'V\:I.J1::a:I.J"ll€1.:J":i'ULL'!J'!Ji1 e1TI1!1-"Y~ L~ an Li 4.29 0.49 mn 
'II 

.. ., ., 
4.71 3.8 m1:1..1L'Vl:1.J1::a:1..1"lla.:ia~nan1!1-1 0.49 

..I 
:1..11nna91 

q 

4 fl11:1.JL 11 L Un11l11.:J1U"ll €1.:J 1u1LLm:1.J 4.86 0.36 
~ 

3J1Tif1G'fti'I 
' 

4.1 m1:1..1L111 um1il1 Laua-ii a:1..1a 4.86 0.38 
..I 

:1..11nna91 'II ' 

4.2 fl11:I.JL11 L Un11'1U'V\1"JJ€1:1.Ja 4.86 0.38 
..I 

:1..11nna91 
'II ' 

5 TI111TI1!1-1f111:I.J'Ua€1~1l tJ"lJ €1.:J 1U1LLm:1.J 4.61 0.50 1J1niiat't 
' 

5.1 m1ri1'VIU911ia"lla.:i~"li1La::1ia~-hu1unw11n'ilam.Jm11i1~ ..I 
'II 'II 

4.86 0.38 :I.J1TI'Yla91 
' 

1u11Lm:1.J 

5.2 TI119111,Ja€J'lJH'Yltriaum11i.:i1u"lJa.:Jm"J5Lu1LLm:1.JLU1::iu ..I 
'II 

4.71 0.49 mn'Yla91 
' 

~1.:J ') 

5.3 m1mu~:1..1 L 'VIL i.:i1u911:1.JH'Ylf ~1"1fi.i a th.:itini 0.:1 4.43 0.53 mn 
' 'II 'II 

5.4 TI11U€1.:Jf1Un11i:I.J L 'VI a1"1J €1.:J-Ji €1:1.Ja LU 1 u1LLm:1.J 4.43 0.53 mn 'II 

5.5 ~1 ia1:1..111tiri1V1u91t,i1u i.ii1 t.J91UL£1.:J'Yi1 L'VIL u1LLm:1..1iim1:1..1 ..I 
'II 

4.86 0.38 :1..11nna91 
' 

ua€1911lt.J 

"j'J3J 4.47 0.65 3J1TI 

,nn'ilT"J1.J~ 4 i:-.i~nT"J'Yl'il ~t11J hhLLn-"J:1J~1ui m..1~1::1J1Ja-11a-uL 'Yl~i1uW11111'Vi°ll eJ.J ~a--,1 m £J 
"' 'IJ q 'IJ 'IJ q 

'il1:IJffl1:IJ~'ilL~U°llel'1~L:at.11"1l"1U1i1u1::1J1J~11a'UL'Yl~ LU1l1'Vi11:IJ 'Vi1J111::1J1J hhLLn1:iJ~1WneJ:iJ~ 
~ ~ ~ ~ 

ITT:1J11nn1-,11u'li~'lu1::i1J:1J1n ( x = 4.47, so = 0.65) Lrlt1-w1il11ru111t.1i1u 'Vi1J111::1J1J hhLm1:1J 

~1wnm..1a ITT:1J11nn1-,11u'li~'lu1::i1Jmn~a-'il ~a i1u~n1:1JL11'lum1-n1-,11w11a-,111.hLm1:1J 
"' 'IJ q 
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( X = 4.86, SD = 0.36) i1lt~111la'13JTHl L ltn1":i'Yl1-:11\t"llel-:l":i::1J1J L'U''HLffJ3Jj1lt°lJe)~~ITT"H1''1,1,L 'Yl~ 

( x = 4.64, SD = 0.49) Lrn:: i1ltm":i1nN1~111Jtl~e1~nt1"1.le1-:1 LU":iLLn":i1l ( x = 4.61, SD = 0.50) LL~:: 

":i::uu L'LI":iLLn":i3J;i1\t°ll 03..1~ a-11J1":in'Yl1-:11lt i.i~1 lt ":i::irn.nn ~ e1 i1ltffn1Jnnie1-:i 1 ltn1":i'Yl1-:11lt"llu-:i 
.. 'IJ 'IJ 

hhLLn":i3J ( x = 4.34, SD = o.80) LL~::~1lt~111Ja-::~1mL~::~1r.1~0m":iL"Jf-:11ltLu":iLLn":i3J ( x = 4.30, 

SD= 0.69) 



I 
.cc 

1J'Y1'Y1 5 

n111i m~eh'I "TI1'j~f™1,1,1'11"Hf'l.U 't1 ~l11,1,a11111"Wt1 eh'.I rr '1'1 el1 u (ilri 2)" L1JU 1fl1.:1m11i ti 
'I cucu ' 

rlelt1~ 1 111t11im-m.:11u1it1 "n11~~m11.lLL1Jum1~LLGl~~.:it11t1fl11J1.:1,11uuuu1rn1m1 (ti~ 2) "~" 
'll 'll 'll 'll q 'll 

1 _d d_d J"~ AQ.., G.; ,=1a..., 6".d.d 

u1::t1::'Yl 2 ii 'Yl 2 u Lilum11,1£JLLGl::Y-1~Ul(Research and Development) :JJ1~ri1.l1::~.:JflLY-lel~nM1 
q 

... I "' I ... I a..., A Q.., ,::t CL.I ..,. Q.., ,ct 

"1.IU~elU'Yl 2 n71elelnLL1J1J1::1J1J "1.IWilelU 'Yl 3 m1v-i~u11::1J1J~11~UL'Yl~mU~"l.1117Y-I LLGl:: "1.IWilelU'Yl 4 
q 

n11U7L~UtlLLGl::'Yl~Glel.:J 1 i.:11u1::1J1J 1 wff u~ tl'\,l, ~ 1 1 °lfL'Ylfliim~ Glv-l7 ti 1.l1::-.n1n1 L1JU~L ~tl1°.!51Illi1u 
'll ., 

m1~LLGl~~.:it11mLGl::1::uu~11~UL 'Yl~ n ~ :JJ i 1 el rl1 .:i li :JJ1,i 1 n n 11 L ~ el n LL u u L ,11 ::,i .:i ( Purposive 'll 'll'll q q 

Sampling) ,J7U1U 28 flU 1~t1iiLnrn61'1n71i~L~eln(lnclusion criteria) i.:itl' ~el iii.J1::~1Jn11rn'Yi1.:11u 

L ~ t11 fl 1J n71LL Y-l'Yl tJ LLGl:: ~71l71nl,~"1.1 'V\1 el1::1J 1J .:17 U~71~UL 'Yl ~ LLGl:: L iJ U ~ ti el :IJ f 1J"l.l el.:J 1J fl fl Gl 't'Y1 li.J 
q q 

~~.:Jtllt1~1.lnu~.:11u1u-.n:JJ°.!5U ,J1U1U 5 flU ~~.:ltlltlLU°.!5:IJ1:IJ~~"tlltlLUtu~111fl~::1ueleln ,J7U1U 'll'll q :.J q 'll'll q 'll'U q 

5 flU ~:IJ7~n L Ufl1el1Jflf1'Vl1ellll1~ ~~LLGl ~~.:! ell ti ,JlU 1U 5 flU tl1,!71tTl U~r17UUfi71~fiM7 ., 'll 'll 'll 'll q 

~1.l~u~.:11ui1u~11~m 'Yl~L U~r11U Y-1 £.111J7 Gl ~" ii1.l1::~um1rnn11~~u 11::uu ~11~UL 'Yl~ ,JlU 1U 

3 flU Lfl~el.:J i'.ielt11-nl un111it1 L1JULL1J1J ~el1Jr11 :1Jfl17:IJ~~ L v;u,11nn ~:IJ ~~tl1°.!57Ill 1~ t11~ ~ e)1J 
q 'll ., 

~'Y]"j.:Jflnl,1~ 3 rhu LLGl::'Yl~Gl el.:! 1 i1. un~:IJ~U nu~,nui1um1~ LLGl~~" tl1 £JbLGl::i1u1::1J1J~71~UL 'Yl~~ 
'll q q q 'll :.J 'll 'll'll q 

l3J1"1ln~:1Ji1elrl1.:1 ,J7U1U 30 flU li~7'117:JJL:amru"l.lel.:JLL1J1J~el1Jr17:IJ 0.88 ~1Litun11Ln1J111J11:IJ 
q 

"llel:IJGl LLGl::1Lfl17::i"llel:IJGl 1~t1Li'~1~n~i-itl' ~7~1)tl;j1\l, ;j7UU,t1:IJ LLGl::~1vhtm::'Vl'l7.:lfl1ellmf L~el 
cu cu "' "' 

i~L~eln'IK1"1lelfl17:JJiel.:Jn11L"ll1::1J1J~71~ULYl~i1u~"l.l117Y-lc1~.:it11t11u111fl~!:1Ueleln~,i::iblu~~U7 
q 'll 'll q 

1!:1J1J 1u1LLn1:IJ;j7U"lJ el:IJGl 1 wff u~elUn11elelnLL1J1JLLGl::~~U7~ el lu 1 wff u~elU~~l17tl ~ eln11Yl~Glel.:J L°l! 
a 'll q 
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ITT"ll1L'YlTJL'1,1,hifi'Yl1,1nT·i~n"M1 3 o/11'1,1, hir.1'Yi1m1Y1<,1i.,-a1.11'1,1, 5 i1'1,1, i.imi 1) i1'1,1,T1111Ji.,-1m1t11'1,1,m, 

'Yi1-:,1'1,l,"1Jel-J hhLLn,3J 2) i1'1,1,T1111Jt1nia-11'1,1,m,'Yi1-11'1,l,"llel-J hhLLn,3J 3) i1'1,1,T1113Ji.,-:::<,11mLci:::~1t1~a 
'll 

m,1-n-11'1,1, hhLLn,3J 4) i1'1,1,T1113JL111 '1,1,n1,'Yi1-11w11a-i hhLLn11J LLiil::: 5) i1'1,1,m,1n"M1T1111J1.lcia<il11£.J 

"llel-J 11.l,LLn,3.J LT11a-i5'.ia~1-nLil'l,l,LLUUi.,-aut111J1.l1:::1J1rn~h 5 1:::iu l<ilt1~1"1,1,n11V11T1rn111Y-1"llel-J 
• 

' d ~,:¥ 
LL cl::: i.,'1'1,1,L 1.1 tl-1 L U'1,1,3J1 <il1;j1'1,1, 'Yl-1 '1,1, ... 

1JVl1i'Yl £..11 i £.11.11'Y-11 
'll 

1:::t1:::nci1 1 ti (<ilfl1Tl3J 'Y-1.~. 2556 - ll'l,l,£.11t1'1,1, Y-1.~. 2557 • 

m1~n"M1i1 m 'YlTlUTl L<ilciw1 £J 

eri.,'-Je)1£.J 1.l1:::naui1t1 
'll 'll • 

' ' 
Vi1J11 '11111~~ L ~\l,°lJ el'1 ~L :nt11an1rucfii1~ eld~1J1J~11~\bL l1fl~°1Jll1~ 

'll ~ • 

1.1 i1"1,1,1:::1.11.11.11n11i.,-"l.l111Y-1 LLcidiT1111JLV11J1:::i.,-1JL'1,1,,:::i1.11J1n~i.,-<i1 LLci:::iiT1111J~<ilL~'l,I, • • 
i.,'el<ilTliEJ-11111n'l,l,1'1,1,,:::iumn (4.50 i]'l,l,l,U. iXatJffJ11.00) i.iLLri 

1.1.h:::Lfl'Yl"ll t1-iu~m1~"l.lmY-1~ii mJL '1,1,ll1T1<il::1 um:m 1 wi1-n a 11 £.J~aLi'm'l,I, 'Y-1 mu1 ci 
• 'll 

... ..., 
m11n"M1Y-1 £..111.11 fl"ll a-i"l.l1,T'.15n11 

3. ~1li~1t11w~t1it1 m11.11m1"1Jt11Jan111h::mrnm1~1li~1mfla"iu"llt1"m1 
'll 

fn~1"rl tl11.11!.'l11 tJ 1,Tl 

4. m1Li1~",rt11Ja lwi1-na m1Li1~""1Jel1Jl.'l"llt1"1:::1.11.11.11m1i.,"'llfl7"rl 3 na"'Ylu n11 
'll 'll • • 



so 

1.2 i1u. '\lff] ~n11:IJWU171'V'l LLGl::i1Y111m 'V\:IJ1:'.iJ:IJ 1 'U, j:'.<;]1J:IJ1n~iJ'il Lrn::i1Tl11:IJ~'ilL ~'U,iJe)'ilfli e).,'I • • 

"i1:1Jnu.'lu.1::iumn (4.50 iJu.1tl , iXm.Jn111.oo) L'ilLLri 

1. u,ii £.Jf11'Vl'U.'il'\l'lr]~n11:1Ja'"J.11l1'\l'I L wi1-ne1 n71'il11,JiJ"J.1171'\1'11.h::,i1tl • • 

2. 'V'lrJ~n11:1JiJ"l.1171'V'l 'lwi1-ne1 'V'lrJ~n11:1Jm1u1111" 'V'lrJ~n11:um1e:ie:inn1t'1m£.J 
• 

LLL'I:: '\l'lr]~n11:IJ~1'U.~'-911qjqj1lli 

3. in£.1111'V'l'lu.m1'ilLLL'liJ"l.l177'V'l 'lwi1-ne1 in£.J171'V'ln71'ilLLL'l'il'U.LeJ'1 LLL'I:: in£.J171'V'l"l.lel'1 
'IJ • 'IJ 

~'ilLLL'!/fJJ1~/iJ:1J1in 'l u.T11eJ1JY111/"ll':1J"ll'u. 
Cl.I '\I 41 Cl 

a'el'ilfliel'111:1Jfl'U,L 'U,1:'.<;]1J:IJ1n (4.50 i]-u, LU , ,Xe:i £.Jn111.00) L'ilLLn 

1. hTlLU£.11J'V'ltu.1h"e:iu~hui 'lw!K1-ne1 hTl~'ilL:A'e:i"ll'ii'il'lmJ hT1~'ilL:A'e:ie:iu'1i6111 
• • 

... "" 'i11'U, fie) 

1.1.2 ~U£JT111mtl'U.L~~V11r:i~u£f wun1'V'l'l u.111v1'i1::1u.,rnn 
'IJ 'IJ • 

1.2.1 1::uuu1m1a-"l.1111'V'l"l.l r:i..:in r:J-l'YIU'VI tntl1::nua-"l.l111'\l'ILL "'..:i,n~ • • • 
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1.2.2 1::1J1J1J1n11fnlfl1'1"1"1Jel·-lneh'l't1'U.lh::nui,1'13J 
q q 

1.2.3 1::uuu1m1~"1JI11'1"1"1JeJ.,')~1~~m1m11n-M-1'l"ltnu1~"1Je1.:i"li111°15m1 
q 

1.3 T111-n,htJ 1.h::neiui1£J 

A ., .I '1"' .f .., 1.3.1 nTm1m1"1JeJ3J~m1u1::m rnm1m °15,11 mue1.:i~u"1Je1.:im1 
'lJ 

1TTM1'1"l t111J1 ~11 tJ l 1'1 

1.4 m1b"li1ti.:i"lie13J~ 1.h::neiui--w 
'lJ 

1.4.1 n11b"n1t1.,'J"nel3J~"1Jel.:J1::1J1J1J1n11~"1Jfl1'1"l 3 TTel.:l't'l'U. 
'lJ q q 

1.4.2 n11b"n1t1.,'J"nel3J~"1Jel.,'l1::1J1J1J1n11~"1Jfl1'1"l 1::i1J1J;j3Jflij 1::i1J't1~£JI131 
cu q "' CIJ q CIJ 

2. 'l"lt"]~n113J~"llfl1'1"1"1JeJ.,'j~~.,,e11t.1 i1~11~m't'l~~,i1d'.liuhv11u~~.:ie11£J ,i1u1u 3 11£Jm1 ~ei 
q 'lJ 'lJ q 'lJ 'lJ q 

2.1 1J,iimh'VIU~'l"lt"]~m13J~"1Jfl1'1"l u1::neiui1£J n11~11';)~"1Jfl1'1"11.h::,i1tl 
q q 

2.2 'l"lt"]~TT113J~"1Jfl1'1"l u1::neiu$--;rn 
q 

2.2.1 'l"l(]~n113Jn11u11nfl 

'l"l (]~TT1":i3JTT11el elTTf11~.,'Jn1 tJ 2.2.2 

2.2.3 

2.2.4 

2.2.5 

A o., 6' 

'l"l q ~ n113J n11,1 ~n1 ":i't11.,'J el1":i3J rn 

'l"lt"]~TT1":i3JTT11bb~1.:l'V\11J1n11~"1Jfl1'1"l 
q 

'l"l(]~n11:i..in11~ lb~~~.,, e11 tJ 
'lJ 'lJ 'lJ q 

2.2.6 'l"l(]~TT":i":i3J~1'1,l,~~lqJqJ1Ul. 

2.3 in£Jfl1'1"1LUTT11~bb~~"1Jfl1Y-l u1::neiui1t.1 
'lJ q 

.., 
2.3.1 ~TT£Jfl1Y-ln11~bb~~'l,Uel.,'l 

'lJ 

2.3.2 in t.1n1w"ll a.,, ~~brn/ru1~/mJ1in L 'U.fl1eJ1Jfl11/°153J°15U cucu QI , 

3. ffmum1m~"1Jfl1Y-l~~.,, m tJ i1~11~iu 't1~~,i1d'.lmt1V11u~~.:i m tJ lii1u1u 4 11 £Jm1 limi 
q 'lJ 'lJ q 'lJ 'lJ q 

1 A .f A 1 o 3.1.1 1fl~~b°15el"J5U~ 'V\:1..1 

1 A .k Q.,\A!' 

3.1.2 1fl~~b°15elEl1J~61l'1 
q 

3.2 hfl(ie11.:i 1.l1::ne1u$--w 

3.2.1 hmZ1 hu~::'Vl~el~L~El~ 

3.2.2 hflb1J1'V\11U 

3.2.3 11'1'111:i..iiufa~~~.:i 
'lJ 



3.2.4 hfl'Vl~EJ<nL~EJ<n~a.Jehi~u/LL<nn 

3.2.5 L"JJ3JUlU,L~el<i1~'1 

3.2.7 lrna..i::L1-1 

3.2.8 lrniu5m~u 

'lJ 

3.2.9 lrn~L~t.11nun11a.Jt1'1Lv;'l,I, L"l1'1,1, iEJ~'l,I, it1n1::,in 

3.2.10 hflL~El<il 

3.2.11 hfln1::<nmL~::it1 
'U 

3.3.1 '1113J1<ilnn-11~ 

3.3.2 '1113JL'11t.l<il 

3.3.3 f111!:6ll3JL~11 

3.3.4 "Wti~m111n111111 '1,1,~~'1 El1t.1 
'U 'U q 

1.3.5 m16JJ1i1<i11t.1 

1.4 iJ,iim~t.1'1'1'11'1~"JJf17'W"JJ El'1~~'1El1 t.l 1.h::nt1ui1 t.1 

1.4.1 

1.4.2 

1.4.3 

1.4.4 

1.4.5 

1.4.6 

q 'lJ 'lJ q 

.d 
n71~1J1J'V\1 

'U q 

.d 
'111 m °15 El 

fi1iit.111 
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<i173J'1113Jf1<i!L v;'l,l,"JJ el-1 ~L ~t.11°151tll~1'1,1,L 'l'lfliifl L~ t.11n1J1.h::~'l'lfif11'W"JJ el-11!:UU ~11~UL 'Yli'I 'W1J11 1 U 
'lJ ., 

' 
n1"W111J1::uu hJ-mn13J;j7U°llEJ3J~ ~1m1ri'Yl1-11u i.~~1u1::iu1J1n ( .x = 4.47, SD = 0.65) LS'.it1 

"' 'lJ 

... ., ' 
'W,171nl,111 E.l<i11U 'W1J11 

1. 1::uuhhLLn13J;j7U°llEJ3J~ ~1m1rili1-nui.i~1u1::iumn~~<n ~El i1u'1111JL11 
"' 'lJ , 

1un11'th-i1w1Jt1-:1hhLLn13J (X = 4.86, SD = o.36) i1u'1111J~11J11ri1um1li1.-:,1u"lleH1::uu 

11hLLn13J;j7U°llt11J~~11~m'Yli'I ( x = 4.64, SD = 0.49) LL~:: i1un11i'n-M1~111JiJ~t1~11E.J"llt1-:J 
"' 'lJ 

1iJ1LLn11J ( X = 4.61, SD = 0.50) 
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1un11'Yi1-:iTW'llel-:J hhLLn1:JJ ( x = 4.34, SD = o.80) LLt:i::i1uT111:JJ~::~nmrn::J1£J~eln111i-:i1u 

LthLLn1:JJ ( X = 4.30, SD = 0.69) 

,nnm1~m~11i£J~rf-:id' v-1u11 ihh::L~u~ii1~uhi-:id' 

1. Tl11:JJiel-:Jn711i"JJel:JJt:i~7j~'U,L 'Yl~i1u~"1.1177'V'-1"1.I el-:Jr-r~-:iel7£J 1 ll,171Tl'il::1Ueleln ijTl11:JJ 
'II q 'II 'II q 

~171'V'-l l uncl:JJ"l.l el-:) r-r ~-:) el1 £.I ~-:) r-ra--:i el7 mLt:i::ru1 ~ ~73J7jf)'U, 7"JJ el:JJt:i ~71~'1,l,L 'Yl~~'iil1 L ilm 'VI clTtii:ul ,fl um1 
Cl Cl C\J CU Cl CU CU q QJ 'U 

~LLclff"l.1171'V'-l"llel-:J'ilULel-:JLi ~.J~el~T1iel-:inun11~m~1"1.10.J u1v-11 ~uf~-r~t LLt:i::mu,:: (2554) ~ 
'II q 'II 

~~ll,1LLi1L~eln1i l!-lcin11~m~7iJ'YlTl17:JJ~1.J -J L~rnnum1~bbt:i~"1.1177'V'-l'Yl1-:Jlnt:i 1.h1n1111 1::uu 'II q :.J 

i-:incl11"li1£.11imu,111v-1:n1'il"llel-:Jr.r~.,,el1£J~i1u LLt:i::"li1£Jt:i'il~71i~1 £J1 um1~LLcl~"l.ln1v-1r.r~.Jel1 rJLi LL~1 u 
q 'II 'II q 'II q 'II 'II q 

~11~'1,1,L 'Y1 ~ 'V'-liJ17 b 'YlTI L 'I.I, fa fl ~71~'1,1,L 'Y1 ~n '117 :JJ ~7 fllll ~ m:r ff-:) el1 mLt:i:: r-r~ LL cl r-r ~.J el1 £.I 1~rn~1:JJ11fl ., 'II 'II q 'II 'II 'II 'II q 

it1 i.t11,rl Un71~~ll, 1'1 rn111v-1i11 'il LL cl:: ~"ll117'V'-I 1~ £.I n71"111 mJ1utl1.J Lbcl ::~.J L~1:JJ Tl nl,f11'V'-16lf1\ol Lbcl::"D'l £.I 
q q q q 

1~ mu 'V'-11::el ci1-:i fl'1 ff7jffll,b 'Yl~i1um1'il Lbcl ~"1.l 171'V'-1 91::"D'l £.I 1 '1K r-r ~.J el1 £.I bbcl::'1-:ieliJTl113JTi11:JJ1~l1ll,~ifo 
'\I q '\.ICU q 1J 

LLt:i::it1T111:JJfttl~~u1in £.1111v-11 um1~ LLci'ilmel-:i i.i~iJu 
'II 'II 

tl1:: Lll'Yl"ll el.Ju1n11a-"1.1111v-1~ ij el ci1 u111T1 'il::1 m:i el n L ~ £.11nu11 rJ~el ~ri1u v-1 mu1 ci"l.l el-:i1;; 1 u111 Tl 
q 'II a 

l""d""' A t. ...,,i:9:..., A ._., 

L ,nri-:i"ll el :JJ~"ll el-:i1::uuu1m1ff"ll171'V'-1 3 n v-:J'Yltt 11:JJ'Yl-:Jn71L "ll1rl-:J"ll el :JJ ~"ll el-:i1::uuu1n11ff"l1111v-1 1::~u 
'II q q 'II q 
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LY1"7a,h £.11::uuu1nTnn1n1V-1 1 ~ ~ ,r,r a 11 fl ti111Tn1 L "ll1rt.J"ll a11 fl i.~~ £..1~1 £J cm 11wnmh LUU"ll el-J"ll mrn~ 
q 'IJ 'IJ 'IJ 'IJ 

~a-J El1 £.I LL~::fl1El1Jf111,11LUWil El-J L "ITT 'IXL 'V\1!1::ti1J ~-Jm1~n'l!l-11i £.1Utit1~fltt El-J num1~n'l!l-1"1J El-J m~ 
'IJ 'IJ q 

J1ami, 2546: 13-14) ~mhT:11 m11ia11am'Ylf'liifl11a.J~1iru1wv1~=nm::iu ~.,11u1::irnrn'1t1flfl~ 
q ., q 

iifl173J ~7f1GJL ULLJ"ll a.,1 f111a.J,11 LD'l,l,'il a-:i1ia11a'l,l,L 'Ylm ~ am1~11.;i;1<i1 L '1,1,LL'il~::1'1,1, 1 'l,l,n111.b::nau 

1171f1'Jn71'17'1,1, 1Jflfl~~~n'l!l-7'V\7Tl173J11.h::aun11rnaci Laa.J El L ~ El 1,n '1,1,n71i~;'l,I, L,J L'1,1,'17'1,1,'V\1Eln11 
q 'IJ 'IJ 

~1 L ,n'l,l,;1~ nm,Y.,1\i,7 hl1 m un1111.;i LU-mci El3J LU'l,l,t1i.'iJLU1£..11J Tl'l,I, ~,~ Lbti1'1'V\7Tl173J1L wn::ii"ll El3J~ 
'IJ 'IJ 'IJ 

1h::nE11JTl173Jfi~i.'ili~1El'1 Tl7~1n11lli~1-J'V\'U7Lri me-iiqJ ~1.la11T1UG)'V\1l17 L'11fonilqJ'Vl7'il1'1 6) L'il'Yl'\.I, 

LL~::i.~La'£.I 1ama1 'i1,n11't17f1'<i!TT113J'i11'1 6) llTlTl&'l~ii'Yln'l!l-::'Yl7-Jfi71am 'Ylf'l'V\1El Lumr~iiTl173J a73JT'H1 L '1,1, 
q 'IJ 

L 'Yl7'Yl'l,I, 

3. Tl173J'il El'1n111 ,r,r El 3J f;-l m1auL 'Ylf'l'i17'1,l,fi"ll117'1"l L~ £..11fl1J'l"lrj~n113J a"1J117'1"l"ll El-J~a.,1 El1 ti 
'IJ q q 'IJ 'IJ q 

1.h::n El1J'il1 ti U'<ili tlf17'V\'1,1,~'V-lrj~n113J a"llm'V-1 Lit1-Jm1m1'<il a,m1V-11.h::,11u 'l"lrj~TT113Ja"ll111'Vi'il1'1 6) 
q q q 

L'ilLLri 'l"lrj~n11a.Jn11u1111T1 V-lrJ~TT113Jn71EleJmi1i'1mt1 'V-lrj~n113Jn711il~n11'Yl7-JEl713Jrn 'V-lrj~TT113J 

n11LLa1'1'V\11J1n11a"lJ117'1"l 'V-lrj~TT113Jn71~LL~~a-JEl7tl 'l"lrj~TT113J'i17U~<i\1UJUJ7nb LL~::m1vr~'l,l,7 
Cl '\I '\.ICU q QI GJ 

int1117'1"lL'1,1,n7WlLL~a"lJ117'V-l "l]e)-J~a'1E11tJLE1'1 LL~::m1vr~'l,l,7int1fl7'1"l"lltl'1~~LL~/ru7~/amin1'1,1, 
'\J <I CU'\J q CU'\J QI 

I A c....d 6"d 1,1 I A C1I A 
LL'V\'1"151<il U1J1J'Yl 2 ('V-l.f'!.2545 - 2564)tl'r1llf'!7am 'Yl 2 ~7'1,1,n11a'1Lfi1:JJa"llfl7'V-le-Jfi-JEl7tl 611''1 

q q 'IJ 'IJ q 

(m::Y111.,1a1m1ru.a"ll , 2556) l'1,1,n711'1Xu1n11~.,1rn1:JJa"lJn1'l"l LU'Ui'Vlin 4a-3a-1t1 ~.,1u1ru.1m1n111i 
q q 'IJ ' 

fl11:JJ1L~El'1a"ll117Y-l LL~::i'1fl:JJL1'i11t11l'U, ~'1'V\3J7tlt1'1 4 El. ~€] El7'V\71 El71:JJlli aann1i'1mt1 El'l,l,13Jtl 3 
'IJ q 
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